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(57) Séang ché dé cap dén cac hop chat va ché pham dé lam tang s té bao CD34+ cho viée

cay ghép. Sang che cling dé cap dén quan thé té bao chira cac té bio mam tao mau (HSC)

dugc lam ting sb luong dé sir dung trong viée tir ghép hodc ghép cung loai khac gen dé

diéu tri cho bénh nhan mac bénh thiéu hut di truyén va bénh ty mién va cac rdi loan tao

mau khac nhau dé tai tao dong té bao tao mau va sy bao vé cta hé théng mién dich.
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Linh vue k¥ thuat dugce dé cap

Séang ché dé cap dén cac hop chat va ché phim dé lam ting s6 t& bao CD34+ dé
ghép. Séng ché con dé cap dén quin thé té bao chira cic té bao mim tao miu
(Hematopoietic stem cell - HSC) dugc lam ting sd luong dé st dung trong viéc tu
ghép hodc di ghép dé diéu tri cho cac bénh nhan méc cic bénh suy gidm mién dich va
bénh tu mién di truyén va céc 1di loan tao mau khac nhau dé phuc hdi s6 luong t€ bao

tao mau va su bao vé ctia hé thdng mién dich.
Tinh trang ky thuit ctia sang che

Céc t& bao mam tao mau (HSC) c6 kha niing tai tao moi san phém maéu sudt cude
doi cia mot ca thé, 1am can béng sy phuc hdi cua ching véi su biét hoa cua thé heé
con. Cac té bao mam tao méu c6 kha ning diéu tri bénh nhd kha ning phuc hdi mau
va céc té bao mién dich & bénh nhan duoc ghép tang. Hon nita, cac HSC c6 kha nang
tao ra cac t& bao cho cac mé khic nhau nhu nio, co va gan. Cac phuong phép tu ghép
hodc di ghép tiy xuwong hién dang duoc st dung lam li€u phap diéu tri cac bénh bach
cAu, u bach huyét, va cac bénh nguy hiém dén tinh mang khéc. Dbi v6i cac quy trinh
nay, mot s6 lwong 16n té bao mam phai dwoc phan lap dé dam bao c6 da HSC cho viéc

cay mo. SO lugng HSC s&n c6 dé didu tri bi han ché vé mit 1am sang.

Séang ché dé cap dén cac hop chit va ché phim dé 1am ting s6 lwong quin thé t

bao mam tao mau.
Béan chat ky thuit ciia sang che

Theo mot phuong 4n, sang ché dé xut hop chét cé cong thirc I:



trong do:
G1 duoc chon tir N va CR3;

G2, G3 va Gy ddc 14p duogc chon tir CH va N; véi didu kién it nhit 1 trong s6 G3
va G4 14 N; véi didu kién Gi va Gz khong ddng thoi 1a N;

L dugc chon tir -NRsa(CHz2)o-3— (0-3, & ddy c6 nghia 14 0, 1, 2 or 3), —
NR;5.CH(C(O)OCH3)CHa—, -NR5a(CH2)2NRsp—, -NRsa(CH2)2S—, —
NRs,CH,CH(CH3)CH2—, -NRs,CH,CH(OH)- va -NRs.CH(CH3)CH,—; trong d6 Rsa
va Rsp doc 1ap duge chon tir hydro va Cigalkyl;

R; dugc chon tir hydro, phenyl, thiophenyl, furanyl, 1H-benzoimidazolyl,
isoquinolinyl, 1H-imidazopyridinyl, benzothiophenyl, pyrimidinyl, 1H-pyrazolyl,
pyridinyl, 1H-imidazolyl, pyrolidinyl, pyrazinyl, pyridazinyl, 1H-pyrolyl va thiazolyl;
trong d6 phenyl, thiophenyl, furanyl, 1H-benzoimidazolyl, isoquinolinyl, 1H-
imidazopyridinyl, benzothiophenyl, pyrimidinyl, 1H-pyrazolyl, pyridinyl, 1H-
imidazolyl, pyrolidinyl, pyrazinyl, pyridazinyl, 1H-pyrolyl hodc thiazolyl cia Ri co
thé tuy y duogc thé br?mg tr 1 dén 3 géc doc 1ap dugc chon tir xyano, hydroxy, Ci-
salkyl, Ciaalkoxy, halo, Ci4alkyl dugc thé ahlo, Cjalkoxy dugc thé halo, hydroxy,
amino, —C(O)Rsa, —S(0)o-2Rsa, “C(O)ORga va —C(O)NRgaRsgp; trong d6 Rsa va Rsp doc
14p duoc chon tr hydro va Cialkyl; voi diéu kién Ry va Rs khong dong thoi 13 hydro;

R, duoc chon tir —=S(0)2NRszRsb, ~NR9aC(O)Rop, -NR62C(O)NRebR6c, phenyl,
1H-pyrolopyridin-3-yl, 1H-indolyl, thiophenyl, pyridinyl, 1H-1,2,4-triazolyl, 2-
oxoimidazolidinyl, 1H-pyrazolyl, 2-ox0-2,3-dihydro-1H-benzoimidazolyl va 1H-
indazolyl; trong d6 Rea, Reb va Rec ddc 14p duge chon tir hydro va Cialkyl; trong do
phenyl, 1H-pyrolopyridin-3-yl, 1H-indolyl, thiophenyl, pyridinyl, 1H-1,2,4-triazolyl,
2-oxoimidazolidinyl, 1H-pyrazolyl, 2-ox0-2,3-dihydro-1H-benzoimidazolyl hodc 1H-
indazolyl ctia R, tly ¥ dugc thé bang 1 dén 3 gdc doc 1ap dugce chon tir hydroxy, halo,
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metyl, metoxy, amino, -O(CH2)aNR7aR7b, —S(O)2NR7aR7b, “OS(O)2NR7aR7 va —
NR72S(0)2R7b; trong d6 R7a va Ryp doc 18p duge chon tir hydro va Craalkyl;

R3 dugc chon tir hydro, Cr4alkyl va biphenyl; va

R4 duoc chon tir Ci-ioalkyl, prop-1-en-2-yl, xyclohexyl, xyclopropyl, 2-(2-
oxopyrolidin-1-yl)etyl, oxetan-3-yl, benzhydryl, tetrahydro-2H-pyran-3-yl, tetrahydro-
2H-pyran-4-yl, phenyl, tetrahydrofuran-3-yl, benzyl, (4-pentylphenyl)(phenyl)metyl
va 1-(1-(2-0x0-6,9,12-trioxa-3-azatetradecan-14-yl)-1H-1,2,3-triazol-4-yl)etyl; trong
dé alkyl, xyclopropyl, xyclohexyl, 2-(2-oxopyrolidin-1-yl)etyl, oxetan-3-yl, oxetan-2-
yl, benzhydryl, tetrahydro-2H-pyran-2-yl, tetrahydro-2H-pyran-3-yl, tetrahydro-2H-
pyran-4-yl, phenyl, tetrahydrofuran-3-yl, tetrahydrofuran-2-yl, benzyl, (4-
pentylphenyl)(phenyl)metyl hodc 1-(1-(2-0x0-6,9,12-trioxa-3-azatetradecan-14-yl)-
1H-1,2,3-triazol-4-yl)etyl c6 thé ty y dugc thé bang 1 dén 3 géc doc lap duoc chon tir
hydroxy, Cialkyl va Cialkyl dugc thé halo; hodc céc dan xudt N-oxit, cac dan xuét
tién duoc chét, cac din xuét duoc bao vé, cac isome riéng 1& va hdn hop cac isome cta
chung; hodc mudi (t6t hon 1a mudi duge dung) va solvat (vi dy, cac hydrat) cta cac
hop chit nay.

MG ti vin tit cdc hinh vé

Fig. 1 boc 16 md hinh PXRD ciia cai bién dang rdn A cua 4-(2-(2-
(benzo[b]thiophen-3-yl)-9-isopropyl-9H-purin-6-ylamino)etyl)phenol;

Céc hinh vé& tir Fig. 2 dén Fig. 12 bdc 16 cdc md hinh PXRD cua cac dang rin
cta cac mudi 4-(2-(2-(benzo[b]thiophen-3-yl)-9-isopropyl-9H-purin-6-
ylamino)etyl)phenol, 14n luot cla cac mubi nitrat, mesylat, tosylat, hydroclorua,
sulfat, besylat, esylat, hydrobromua, orotat, fumarat va napadysilat; va

Fig. 13 boc 10 mo6 hinh DSC cua dang v6 dinh hinh cua 4-(2-(2-
(benzo[b]thiophen-3-yl)-9-isopropyl-9H-purin-6-ylamino)etyl)phenol.

M@ t chi tiét sing ché
Cac dinh nghia

“Alkyl” dudi dang nhém va thanh phan cu tric cta cac nhém khéc, vi du, alkyl

va alkoxy dugc thé béng halo, c6 thé 1a mach théng hodc mach nhanh. Vi duy, alkyl



29185

bao gdbm metyl, etyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, t-butyl, v.v.. Ci4-
alkoxy bao gdm metoxy, etoxy, va cac nhom tuong tu. Alkyl duoc thé halo bao gdm

triflometyl, pentafloetyl, va cac nhom tuong tu.

“Aryl” duogc dung dé chi vong thom mdt vong hodc hai vong dung hop chira 6
dén 10 nguyén tir cacbon. Vi du, aryl c6 thé 14 phenyl hodc naphtyl, t5t hon 14 phenyl.
“Arylen” dugc dung @& chi gbc héa tri hai thu dugc tir nhém aryl.

“Heteroaryl” nhu dugc xac dinh d6i v6i aryl trong d6 mot hodc nhiéu nguyén tt
trong vong 1a nguyén tir khéc loai hodc gbc duoc chon
tir -O-, -N=, -NR-, -C(O) -, -S-, -S(O) - or -S(O)2-, trong d6 R Ia hydro, Ci4alkyl hodc
nhém bao vé nito. Vi du, heteroaryl bao gom pyridyl, indolyl, indazolyl, quinoxalinyl,
quinolinyl, benzofuranyl, benzopyranyl, benzothiopyranyl, benzo[1,3]dioxol,
imidazolyl, benzo-imidazolyl, pyrimidinyl, furanyl, oxazolyl, isoxazolyl, triazolyl,

tetrazolyl, pyrazolyl, thienyl, v.v.

“Xycloalkyl” dugc dung d& chi vong nhiéu vong don vong, hai vong dung hop
hodc c¢6 ciu no hoic khdng no ting phan chira s6 nguyén tt trong vong dugc chi dinh.
Vi dy, Cs.10xycloalkyl bao gdm xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, v.v.
“Heteroxycloalkyl” dugc dung dé chi xycloalkyl, nhu duoc xé4c dinh trong ban md ta
nay, voi diéu kién mot hoic nhiéu nguyén tir cacbon ctia vong duogc chi dinh, duoc thé
bing gbc duoc chon tir -O-, -N=, -NR-, -C(0) -, -S-, -S(O) - or -S(O)2-, trong d6 R 1a
hydro, Ci4alkyl hodc nhém bao v¢ nito. Vi duy, Cs-gheteroxycloalkyl nhu dugc st
dung trong ban mo6 ta nay dé md ta hop chét theo séng ché bao gdm morpholino,
pyrolidinyl, piperazinyl, piperidinyl, piperidinylon, 2-Oxo-pyrolidin-1-yl, 1,4-dioxa-8-
aza-spiro[4.5]dec-8-yl, v.v..

Tét hon néu “halogen” (hoic halo) 1 clo hodc flo, nhung cling c6 thé 13 bromo

hoéc iodo.

“T& bao mam tao mau” (HSC) nhu dugc st dung & day dé chi céc t bao méu
chua trudng thanh c6 kha nang tu phuc hdi va va biét hoa thanh t& bio mau trudng
thanh chira céc bach cAu hat (vi du, t& bao tiy non, bach cdu trung tinh, bach ciu ua
eosin, bach ciu wa bazo), cac hdng ciu (vi dy, té bao ludi, hdng ciu), cac tidu cau (vi

du, nguyén bao nhén khong 106, cac t€ bao nhén khong 10 san sinh tiéu ciu, tiéu cau),
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va bach cu don nhan to (vi du, bach ciu don nhan to, dai thuc bao). Cac HSC dugc
mb ta 14n nhau dudi dang t& bao mam trong ban md ta nay. Trong linh vuc k¥ thuat
nay, da biét ring cac té bao nay co thé hodc khong thé bao gbm céc té bao CD34". Céc
t& bao CD34" 14 c4c t& bao chua trudng thanh biéu hién ddu chudn bé mit & bao
CD34. Céc t& bao CD34+ duogc cho 1a bao gdm tidu quin thé t& bao c6 tinh chat cua té
bao mim nhu duoc x4c dinh trén day. Trong linh vuc k¥ thuat nay, d& biét rd ring cic
té bao HSC bao gém cac t& bao mim da ning, t& bao mam boi ning (vi du, t€ bao
mam dang bach huyét), va/hodic cac té bao mam lién quan dén cac dong tao mau cu
thé. Cac t& bao mim lién quan dén cac dong tao mau cu thé c6 thé bao gdm dong té

bao T, dong té bao B, dong té bio soi nhénh, dong té bao Langerhans va/hodc dong té
bao dai thuc bao dic hiéu moé lympho. Ngoai ra, cac HSC ciing chi HSC dai han

(Long term HSC - LT-HSC) va HSC ngén han (Short term HSC - ST-HSC). Céac ST-
HSC hoat dong hon va tang sinh nhiéu hon c4ac LT-HSC. Tuy nhién, LT-HSC c6 kha
ndng tu phuc hoi khong han ché (nghia 13, ching sdng sot qua tudi trudng thanh),
trong khi d6 ST-HSC c6 kha ning tu phuc hdi han ché (nghia 13, chung chi sdng st
trong mot khoang thoi gian gi¢i han). HSC bat ky c6 thé duge st dung trong phuong
phéap bét ky duoc md ta & day. Tuy y, cac ST-HSC la hitu dung vi chung tang sinh
nhidu hon va do d6, gia tang s6 lugng HSC va thé hé con cua ching nhanh hon. Cac té
bao mim tao mau tiy y thu duge tir cac san phim méu. San phim méu bao gbm san
phdm thu duge tir co thé hoic co quan ctia co thé chita té bao c6 ngudn gbc tao mau.
Céc ngudn nay bao gbém tiy xuong khong phan doan, day rdn, mau ngoai vi, gan,
tuyén trc, bach huyét va lach. TAt ca cac san pham méu tho hodc un-fractionated c6 thé
duoc 1am gidu t& bao ¢6 cac dic didm cia té bao mam tao mau theo cac phuong phap

ma chuyén gia trong linh vuc nay da biét.

“Pidu tri”, va “viec diu tri” chi phuong phép lam thuyén giam hodc lam diu

bénh va/hoic céc triéu chimg kem theo cua nd.

“Tang sO luong” dung voi cac té bao chi chi viéc lam tang sd luong mot loai
hoic céc loai t€ bao dac biét, tir quén thé té bao ban dau, ma cé thé 1a ddbng nhat hodc
khong ddng nhat. céc t& bao ban diu dé tang sO luong c6 thé khong gidng voi cac te

bao dugc tao ra tir viéc tang so lugng.
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“Quan thé t€ bao” dugc dung dé chi cac t€ bao nhan dién hinh cua ddng vat cb
v, tdt hon 14 ngudi, duoc phan Iap tr cc nguodn sinh hoc, vi du, san pham méu hodc

md va va thu dugc tir nhi€u hon mét t€ bao.

“Lam giau” khi duoc st dung véi quén thé t& bao dugc dung d8 chi quin thé té

bao duoc chon dua trén su ¢ méat cia mot hodc nhiéu diu chuan, vi du, CD34+.

Thudt ngit “céc t& bao CD34+" chi cac t& bao biéu hién ddu chuin CD34 trén bé
mat cuia ching. Cac té bao CD34+ c6 thé dugc phat hién va va dém bﬁng cach su
dung, vi du, bao ké kiéu dong va cac khing thé khang CD34 dugc danh diu huynh

quang.

“Lam giau céac té bao CD34+” nghia la quén thé t& bao duoc chon dua trén su c6
mat cua ddu chuin CD34. Do do¢, ty 1& phan trim céc té bao CD34+ trong quan thé té
bao sau khi chon loc cao hon ty 18 phan trdm cac té bao CD34+ trong quén thé té bao
ban diu trude budce chon loc trén cac d4u chuin CD34. Vi du, céc té bao CD34+ cé
thé ¢6 mit voi luong it nhat 1a 50%, 60%, 70%, 80% hodc it nht 1a 90% sb té bao cua
quén thé t& bao duogc 1am giau t€ bao CD34+.

“Pon vi mau diy rén” chi méu thu dugc tir day rdn ctia mot thuc thé méi sinh
don 1&.

MO ta cac phuong an dugc uu tién

Sang ché d& cap dén phuong phép ngoai co thé va ché phdm dé ting s6 luong
quén thé HSC bang c4ch st dung tac nhén ¢ kha nang diéu chinh hoat dong va/hodc
mitc biéu hién thu thé aryl hydrocarbon theo huéng giam va/hodc chét tac dong xudi
dong cta con dudng thy thé aryl hydrocarbon.

Theo mo6t phuong an, tac nhan c6é kha nang diéu chinh hoat dong va/hodc muic
bidu hién thu thé aryl hydrocarbon 1a hop chét c6 cong thic L.

Theo mot phuong 4n, tac nhan noi trén c6 kha nang diéu chinh giam hoat dong
va/hodc su bién hién thu thé aryl hydrocarbon 1a hop chét c6 cong thire 1.

Theo mét phuong an, déi véi cac hop chét c6 cong thirc 1, 1a cac hop chét duoc

chon tir cong thuc Ia, Ib, Ic, Id va Ie:
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trong do:

L duwoc chon tr —NRsi(CH2)os— —NRs.CH(C(O)OCH3)CHz—, -
NRsa(CH2)2NRsb—, —~NRsa(CH2)25—, —NR5.CH>CH(CH3)CHz—, -NRs5.CH2CH(OH)- va
~NRs,CH(CH3)CH>—; trong d6 Rsa va Rsp duoc chon mot cach doce 1ap tir hydro va Ci-
salkyl; trong d6 phia bén phai ciia L mot nira nhu duge th8 hién duoc gin vao Rz, vi
du: —NRsa(CH2)o3-R2, —NRseCH(C(O)OCH3)CH>—Rz, —NRso(CH2)2NRsp—Ro,  —
NRso(CH2)2S—Rz,  —NRs;CH,CH(CH3)CH>-R2, —-NRs.CHoCH(OH)-R. va -
NRs.CH(CH3)CHx—Ro.

R, dugc chon tir hydro, phenyl, thiophen-2-yl, thiophen-3-yl, furan-3-yl, 1H-
benzo[d]imidazol-1-yl, isoquinolin-4-yl, 1H-imidazo[4,5-b]pyridin-1-yl,
benzo[b]thiophen-3-yl, pyrimidin-5-yl, 1H-pyrazol-4-yl, pyridin-2-yl, pyridin-4-yl,
1H-imidazol-1-yl, pyrolidin-1-yl, pyrazin-2-yl, pyridin-3-yl, pyridazin-4-yl, 1H-pyrol-
2-yl va thiazol-5-yl;

trong d6 phenyl, thiophen-2-yl, thiophen-3-yl, furan-3-yl, 1H-benzo[d]imidazol-
l1-yl, isoquinolin-4-yl,  1H-imidazo[4,5-b]pyridin-1-yl, benzo[b]thiophen-3-yl,
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pyrimidin-5-yl, pyridiny-2-yl, pyridin-4-yl, 1H-imidazol-1-yl, pyrolidin-1-yl, pyrazin-
2-yl, pyridiny-3-yl, pyridazin-4-yl, 1H-pyrol-2-yl hodc thiazol-5-yl cua Ri ndy co thé
duoc tuy v thé bang tir 1 dén 3 gbc duoc chon mot cach doc 1ap tir cyano, hydroxy, Ci-
salkyl, Ci4alkoxy, halo, dugc thé haloCi.alkyl, —S(0)o-2Rga v2 —C(O)ORsa; trong dd
Rsa va Ry duge chon mot cach doc 1ap tir hydro va Ciaalkyl; voi diéu kién 1A Ry va Rs
ca hai khong phai 1a hydro;

Rz duoc chon tir -NRsC(O)NRgbRee, phenyl, 1H-pyrolo[2,3-b]pyridin-3-yl, 1H-
pyrolo[2,3-b]pyridin-5-yl, 1H-indol-3-yl, thiophen-3-yl, pyridin-2-yl, pyridin-3-yl,
pyridin-4-yl, 1H-1,2,4-triazol-5-yl, 2-oxoimidazolidin-1-yl, 1H-pyrazol-3-yl, 1H-
pyrazol-4-yl, 2-oxo0-2,3-dihydro-1H-benzo[d]imidazol-5-yl va 1H-indazol-3-yl; trong
d6 Rea, Rep va Rec duoc chon mot cach ddc 1ap tir hydro va Cisalkyl; trong do6 phenyl,
1H-pyrolo[2,3-b]pyridin-3-yl, 1H-pyrolo[2,3-b]pyridin-5-yl, 1H-indol-3-yl, thiophen-
3-yl pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, 1H-1,2,4-triazol-5-yl, 2-oxoimidazolidin-
1-yl, 1H-pyrazol-3-yl, 1H-pyrazol-4-yl, 2-0x0-2,3-dihydro-1H-benzo[d]imidazol-5-yl
hodc 1H-indazol-3-yl ctia Rz nay duoc tuy y thé bang tir 1 dén 3 gbc duge chon mot
cach doc 1ap tr hydroxy, halo, metoxy, amino, ~OS(O)2NR7.R7b va —NR7aS(O)2R7;
trong d6 R7a va Ry duge chon mot cach dde lap tir hydro va Cialkyl;

R3 duoc chon tir hydro, Ciaalkyl va biphenyl; va

R4 duogc chon tir isopropyl, metyl, etyl, prop-1-en-2-yl, isobutyl, xyclohexyl, sec-
butyl, (S)-sec-butyl, (R)-sec-butyl, 1-hydroxypropan-2-yl, (S)-1-hydroxypropan-2-yl,
(R)-1-hydroxypropan-2-yl, nonan-2-yl, 2-(2-oxopyrolidin-1-yl)etyl, oxetan-3-yl,
oxetan-2-yl, benzhydryl, tetrahydro-2H-pyran-2-yl, phenyl, tetrahydrofuran-3-yl va
benzyl; trong d6 xyclohexyl, 2-(2-oxopyrolidin-1-yletyl, oxetan-3-yl, oxetan-2-yl,
benzhydryl, tetrahydro-2H-pyran-4-yl, phenyl, tetrahydrofuran-3-yl hodc benzyl nay
6 thé duoc tuy ¥ thé bang tir 1 dén 3 géc duge chon mot cach doc 1ap tir Cisalkyl va
duoc thé haloCsalkyl.

Theo phuong 4n khac, L dugc chon tu -NRsa(CH2)o3—, —
NR;s5.CH(C(O)OCH3)CHz, —NRsa(CH2)2NRsb—, —NRsa(CH2)25—, -
NRs,CH,CH(CH3)CHz—, -NRs,CH(CH3)CHa— va -NRs2CH2CH(OH)—; trong d6 Rsa

va Rsp duoc chon mdt cach doc 1ap tr hydro va metyl; va Ry duge chon tu hydro,
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phenyl, thiophen-2-yl, thiophen-3-yl, furan-3-yl, 1H-benzo[d]imidazol-1-yl,
isoquinolin-4-yl, 1H-imidazo[4,5-b]pyridin-1-yl, benzo[b]thiophen-3-yl, pyrimidin-5-
yl, 1H-pyrazol-4-yl, pyridin-2-yl, pyridin-4-yl, 1H-imidazol-1-yl, pyrolidin-1-yl,
pyrazin-2-yl, pyridin-3-yl, pyridazin-4-yl, 1H-pyrol-2-yl va thiazol-5-yl; trong dd
phenyl, thiophen-2-yl, thiophen-3-yl, furan-3-yl, 1H-benzo[d]imidazol-1-yl,
isoquinolin-4-yl, 1H-imidazo[4,5-b]pyridin-1-yl, benzo[b]thiophen-3-yl, pyrimidin-5-
yl, pyridiny-2-yl, pyridin-4-yl, 1H-imidazol-1-yl, pyrolidin-1-yl, pyrazin-2-yl,
pyridiny-3-yl, pyridazin-4-yl, 1H-pyrol-2-yl hogc thiazol-5-yl nay ctia Ry ¢6 thé duge
tuy y thé bang tir 1 dén 3 gbc dugc chon mot cach doc lap tlr cyano, hydroxy, Ci-
salkyl, Ci4alkoxy, halo, duoc thé haloCi.alkyl, —S(0)o2Rsa va —C(O)ORsa; trong do
Rsa va Rgp dugc chon mdt cach dde 1ap tir hydro va Cisalkyl; voi diéu kién 1a R; va R3

cé hai khong phai 1a hydro.

Theo phuong 4n khac, khi L 12 -NRsa(CHz)o3, t6t hon 13 12 -NRsa(CHa)13 (0 day
tr 1 d&n 3 nghia 1a 1, 2 hoic 3).

Theo phuong 4an khéc, Ra duge chon tir ure, phenyl, 1H-indol-2-yl, 1H-indol-3-
yl, thiophen-3-yl, piperidin-1-yl, pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, 1H-1,2,4-
triazol-3-yl, 1H-1,2,4-triazol-5-yl, 2-oxoimidazolidin-1-yl, 1H-pyrazol-3-yl, 1H-
pyrazol-4-yl, 2-0x0-2,3-dihydro-1H-benzo[d]imidazol-5-yl, 1H-benzo[d]imidazol-5-
yl va 1H-imidazol-4-yl; trong d6 phenyl, 1H-indol-2-yl, 1H-indol-3-yl, thiophen-3-yl,
piperidin-1-yl, pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, 1H-1,2,4-triazol-3-yl, 1H-
1,2,4-triazol-5-yl, 2-oxoimidazolidin-1-yl, 1H-pyrazol-3-yl, 1H-pyrazol-4-yl, 2-oxo-
2,3-dihydro-1H-benzo[d]imidazol-5-yl hoac 1H-benzo[d]imidazol-5-yl nay cua Ro

duoc tuy v thé bang hydroxy, metoxy, metyl, halo, amino va amino-sulfonyl.

Theo phuong 4n khéc, Rs dugc chon tlr hydro, metyl va biphenyl; va R4 dugc chon
tir isopropyl, metyl, etyl, prop-1-en-2-yl, isobutyl, xyclohexyl, sec-butyl, (S)-sec-
butyl, (R)-sec-butyl, 1-hydroxypropan-2-yl, (S)-1-hydroxypropan-2-yl, (R)-1-
hydroxypropan-2-yl, nonan-2-yl, 2-(2-oxopyrolidin-1-yl)etyl, oxetan-3-yl, oxetan-2-
yl, benzhydryl, tetrahydro-2H-pyran-2-yl, phenyl, tetrahydrofuran-3-yl va benzyl;
trong d6 xyclohexyl, 2-(2-oxopyrolidin-1-yl)etyl, oxetan-3-yl, oxetan-2-yl,
benzhydryl, tetrahydro-2H-pyran-4-yl, phenyl, tetrahydrofurah-S-yl hodc benzyl nay
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c6 thé dugc tiy ¥ thé béng tir 1 dén 3 géc duoc chon mot cach ddc 1ap tir metyl va
triflometyl.

Theo phuong an khac 1a céc hop chit duoc chon tir: 4-(2-(2-(benzo[b]thiophen-
3-yl)-9-isopropyl-9H-purin-6-ylamino)etyl)phenol; 4-(2-(2-(benzo[b]thiophen-3-yl)-
9-sec-butyl-9H-purin-6-ylamino)etyl)phenol; 4-(2-(9-benzhydryl-2-
(benzo[b]thiophen-3-yl)-9H-purin-6-ylamino)etyl)phenol; 4-(2-(2-(benzo[b]thiophen-
3-y1)-9-(tetrahydro-2H-pyran-3-y1)-9H-purin-6-ylamino)etyl)phenol; 4-(2-(9-
isopropyl-2-(thiophen-2-yl)-9H-purin-6-ylamino)etyl)phenol; 4-(2-(2-
(benzo[b]thiophen—3-yl)-9-(4-(triﬂometyl)benzyl)-9H—purin—6-ylamino)etyl)phenol ; 4-
(2-(2-(benzo[b]thiophen-3-yl)-9-isobutyl-9H-purin-6-ylamino)etyl)phenol; 4-(2-(2-
(benzo[b]thiophen-3-yl)-9-metyl-9H-purin-6-ylamino)etyl)phenol; 4-(2-(2-

(benzo [b]thiophen-3-yl)-9-(4-metylbenzyl)-9H-purin-6-ylamino)etyl)phenol; N-(2-
(1H-indol-3-yl)etyl)-2-(benzo[b]thiophen-3-yl)-9-isopropyl-9H-purin-6-amin; 2-
(benzo[b]thiophen-3-y1)-9-isopropyl-N-(2-(thiophen-3-yl)etyl)-9H-purin-6-amin; 3-
(2-(2-(benzo[b]thiophen-3-yl)-9-isopropyl-9H-purin-6-ylamino)etyl)phenol; 2-
(benzo[b]thiophen-3-yl)-N-(4-flophenetyl)-9-isopropyl-9H-purin-6-amin; N-(4-
aminophenetyl)-2-(benzo[b]thiophen-3-yl)-9-isopropyl-9H-purin-6-amin; 4-(2-(9-
isopropyl-2-(pyrimidin-5-y1)-9H-purin-6-ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-
(pyridin-3-yl)-9H-purin-6-ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-phenyl-9H-purin-
6-ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(thiophen-3-yl)-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(2-(furan-3-yl)-9-isopropyl-9H-purin-6-
ylamino)etyl)phenol; 2-(benzo [b]thiophen-3-yl)-N-(4-flophenetyl)-9-phenyl-9H-
purin-6-amin; N-benzyl-8-(biphenyl-4-yl)-9-isopropyl-9H-purin-6-amin; 4-(2-(2-
(benzo[b]thiophen-3-y1)-9-(nonan-2-yl)-9H-purin-6-ylamino)etyl)phenol; N-(2-(1B-
indol-3-yl)etyl)-2-(benzo[b]thiophen-3 -yl)-9-sec-butyl-9H-purin-6-amin; 3-(2-(2-
(benzo[b]thiophen-3-y1)-9-isopropyl-9H-purin-6-ylamino)etyl)-1H-indol-5 -yl 5-
((3a8,4S,6aR)-2-oxohexahydro-1H-thieno[3,4-d]imidazol-4-yl)pentanoat; N-(2-(2-(2-
(2-(4-(1-(2-(benzo[b]thiophen-3 -y1)-6-(4-hydroxyphenetylamino)-9H-purin-9-yl)etyl)-
1H-1,2,3-triazol-1-yl)etoxy)etoxy)etoxy)etyl)acetamit; 4-(2-(9-isopropyl-2-(pyridin-4-
y1)-9H-purin-6-ylamino)etyl)phenol; etyl 5 -(6-(4-hydroxyphenetylamino)-9-
isopropyl-9H-purin-2-yD)nicotinat; etyl 5-(6-(4 -hydroxyphenetylamino)-9-isopropyl-
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9H-purin-2-yDnicotinat; 4-(2-(2-(6-flopyridin-3-yl)-9-isopropyl-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(4-metylpyridin-3-yl)-9H-purin-6-
ylamino)etyl)phenol; 5-(6-(4-hydroxyphenetylamino)-9-isopropyl-9H-purin-2-
yl)nicotinonitrile; 4-(2-(9-isopropyl-2-(pyrolidin-1-y1)-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(2-(1H-imidazol-1-yl)-9-isopropyl-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(pyridazin-4-yl)-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(pyrazin-2-yl)-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(pyridin-2-yl)-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(5-(metylsulfonyl)pyridin-3 -y1)-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(5-metylpyridin-3-yl)-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(2-(4-clopyridin-3-yl)-9-isopropyl-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(2-(5-flopyridin-3-yl)-9-isopropyl-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(1-metyl-1H-pyrazol-4-yl) -9H-purin-6-
ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(pyridin-3 -yl)-9H-purin-6-ylamino)etyl)-2-
metoxyphenol; 4-(2-(9-isopropyl-2-(pyridin-3-yl)-9H-purin-6-ylamino)etyl)-2-
metoxyphenol; N-[2-(6-metoxy-1H-indol-3-yl)etyl]-9-(propan-2 -yl)-2-(pyridin-3-yl)-
9H-purin-6-amin; N-[2-(5-metyl-1H-indol-3-yl)etyl]-9-(propan-2-yl)-2-(pyridin-3-yl)-
9H-purin-6-amin; 1-(2-{[9-(propan-2-yl)-2-(pyridin-3-yl)-9H-purin-6-
yl]amino}etyl)imidazolidin-2-one; N-(2-{[9-(propan-2-yl)-2-(pyridin-3 -yl)-9H-purin-
6-yl]amino } etyl)pyridin-2-amin; 9-(propan-2-yl)-N-[3-(1H-pyrazol-4 -yDpropyl]-2-
(pyridin-3-y1)-9H-purin-6-amin; N-{2-[(3-metyl-1H-1,2,4-triazol-5 -yl)sulfanyl]etyl}-
9-(propan-2-yl)-2-(pyridin-3-yl)-9H-purin-6-amin; 1-(2-{[2-(1-benz othiophen-3-yl)-9-
(propan-2-y1)-9H-purin-6-ylJamino } etyl)imidazolidin-2-one; N-[2-(5-amino-1 H-
1,2,4-triazol-3-yl)etyl]-2-(1-benzothiophen-3-y1)-9-(propan-2-yl)-9H-purin-6-amin;
N-(2-{[2-(1-benzothiophen-3-yl)-9-(propan-2-yl)-9H-purin-6-ylJamino} etyl)pyridin-
2-amin; 2-(1-benzothiophen-3-yl)-9-(propan-2-yl)-N-[3-(1 H-pyrazol-4-yl)propyl]-9H-
purin-6-amin; 2-(1-benzothiophen-3-yl)-N-[3-(3,5-dimetyl-1 H-pyrazol-4-yl)propyl]-
9-(propan-2-yl)-9H-purin-6-amin; (2-{[2-(1-benzothiophen-3-y1)-9 -(propan-2-yl)-9H-
purin-6-ylJamino}etyl)ure; 5-({[2-(1-benzothiophen-3-yl) -9-(propan-2-yl)-9H-purin-
6-yl]Jamino }metyl)-2,3-dihydro-1H-1,3-benzodiazol-2-one; N-[2-( 1H-indol-3-yl)etyl]-
9-(propan-2-yl)-2-(pyridin-3-y1)-9H-purin-6-amin; N-(4 -(2-(9-isopropyl-2-(pyridin-3-

-12-



29185

yD)-9H-purin-6-ylamino)etyl)phenyl)metan-sulfonamit; 4-(2-(2-(pyridin-3-yI)-9-
(tetrahydrofuran-3-yl)-9H-purin-6-ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(pyridin-
3-y1)-9H-purin-6-ylamino)propyl)phenol; 4-(2-(9-(oxetan-3-yl)-2-(pyridin-3-yl)-9H-
purin-6-ylamino)etyl)phenol; 5-(6-(4-hydroxyphenetylamino)-9-isopropyl-9H-purin-
2-yl)-N-metylnicotinamit; 4-(2-(9-(1-hydroxypropan-2-yl)-2-(pyridin-3-yl)-9H-purin-
6-ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(pyridin-3-yl)-9H-purin-6-
ylamino)etyl)phenyl sulfamat; 4-(2-(2-(2-flopyridin-3-yl)-9-isopropyl-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(1-metyl-1H-pyrol-2-yl)-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(thiazol-5-yl)-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(2-(1H-benzo[d]imidazol-1-yl)-9-isopropyl-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(2-(2,4-dimetyl-1H-imidazol-1-yl)-9-isopropyl-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(2-metyl-1H-imidazol-1-yl)-9H-purin-6-
ylamino)etyl)phenol; 5-(9-sec-butyl-6-(4-hydroxy-3-metylphenetylamino)-9H-purin-
2-yl)nicotinonitrile; N-(2-(1H-pyrolo[2,3-b]pyridin-5-yl)etyl)-9-isopropyl-2-(pyridin-
3-y1)-9H-purin-6-amine; 9-isopropyl-N-(2-(5-metyl-1H-pyrazol-3-yl)ety])-2-(pyridin-
3-y1)-9H-purin-6-amin; 4-(2-(2-(5-flopyridin-3-yl)-9-(oxetan-3-yl)-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(2-(5-clopyridin-3-yl)-9-isopropyl-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(5-(triflometyl)pyridin-3-y1)-9H-purin-6-
ylamino)etyl)phenol; 5-(6-(2-(1H-indol-3-yl)etylamino)-9-sec-butyl-9H-purin-2-
yD)nicotinonitrile; N-(2-(1H-indol-3-yl)etyl)-9-sec-butyl-2-(5-metylpyridin-3-yl)-9H-
purin-6-amin; (R)-N-(2-(1H-indol-3-yl)etyl)-9-sec-butyl-2-(5-flopyridin-3-y1)-9H-
purin-6-amin; (S)-N-(2-(1H-indol-3-yl)etyl)-9-sec-butyl-2-(5-flopyridin-3-y1)-9H-
purin-6-amin; N-(2-(1H-indol-3-yl)etyl)-9-sec-butyl-2-(5-flopyridin-3-y1)-9H-purin-6-
amin; (R)-N-(2-(1H-indol-3-yl)etyl)-9-sec-butyl-2-(5-metylpyridin-3-yl)-9H-purin-6-
amin; (S)-N-(2-(1H-indol-3-yl)etyl)-9-sec-butyl-2-(5-metylpyridin-3-yl)-9H-purin-6-
amin; 5-(6-(4-hydroxyphenetylamino)-9-(oxetan-3-yl)-9H-purin-2-yl)nicotinonitrile;
4-(2-(6-(5-flopyridin-3-yl)-1-isopropyl-1H-pyrazolo[3,4-d]pyrimidin-4-
ylamino)etyl)phenol; 4-(2-(6-(benzo[b]thiophen-3-yl)-1-isopropyl-1H-pyrazolo[3,4-
d]pyrimidin-4-ylamino)etyl)phenol; (R)-4-(2-(2-(5-flopyridin-3-y1)-9-
(tetrahydrofuran-3-yl)-9H-purin-6-ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(pyridin-
3-y1)-9H-purin-6-ylamino)etyl)-3-metylphenol; 5-(6-(4-hydroxyphenetylamino)-9-
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isopropyl-9H-purin-2-yl)picolinonitrile; 3-(6-(4-hydroxyphenetylamino)-9-isopropyl-
9H-purin-2-yl)isonicotinonitrile; 4-(2-(2-(5-flopyridin-3-yl)-7-isopropyl-7H-
pyrolo[2,3-d]pyrimidin-4-ylamino)etyl)phenol; 3-(6-(4-hydroxyphenetylamino)-9-
isopropyl-9H-purin-2-yl)picolinonitrile; 4-(2-(9-isopropyl-2-(6-metylpyridin-3-yl)-
9H-purin-6-ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(isoquinolin-4-y1)-9H-purin-6-
ylamino)etyl)phenol; 2-clo-4-(2-(9-isopropyl-2-(pyridin-3-yl)-9H-purin-6-
ylamino)etyl)phenol; 3-flo-4-(2-(9-isopropyl-2-(pyridin-3-yl)-9H-purin-6-
ylamino)etyl)phenol; N-(2-(5-clo-1H-indol-3-yl)etyl)-9-isopropyl-2-(pyridin-3 -yD)-
9H-purin-6-amin; N-(2-(5-flo-1H-indol-3-yl)etyl)-9-isopropyl-2-(pyridin-3-y1)-9H-
purin-6-amin; 4-(2-(9-isopropyl-2-(pyridin-3-yl)-9H-purin-6-ylamino)etyl)-2-
metylphenol; 4-(2-(2-(benzo[b]thiophen-3-yl)-9-(oxetan-3-yl)-9H-purin-6-
ylamino)etyl)phenol; (S)-4-(2-(2-(benzo[b]thiophen-3-yl)-9-(tetrahydrofuran-3-yl)-
9H-purin-6-ylamino)etyl)phenol; (R)-4-(2-(2-(benzo[b]thiophen-3-y1)-9-
(tetrahydrofuran-3-y1)-9H-purin-6-ylamino)etyl)phenol; 2-(6-(2-(1H-indol-3-
yl)etylamino)-2-(5-flopyridin-3-yl)-9H-purin-9-yl)propan-1-ol; (R)-2 -(6-(2-(1H-indol-
3-yl)etylamino)-2-(5-flopyridin-3-yl)-9H-purin-9-yl)propan-1-ol; (S)-2-(6-(2-(1H-
indol-3-yl)etylamino)-2-(5-flopyridin-3-yl)-9H-purin-9-yl)propan-1-ol; (R)-N- (2-(1H-
indol-3-yl)etyl)-2-(5-flopyridin-3-y1)-9-(tetrahydrofuran-3-yl)-9H-purin-6-amin; 4-(2-
(2-(3H-imidazo[4,5-b]pyridin-3-y1)-9-isopropyl-9H-purin-6-ylamino)etyl)phenol; 4-
(2-(2-(1H-imidazo[4,5-b]pyridin-1-y1)-9-isopropyl-9H-purin-6-ylamino)etyl)phenol;
4-(2-(6-(5-flopyridin-3-yl)-1-isopropyl-1H-imidazo[4,5-c]pyridin-4-
ylamino)etyl)phenol; 4-(2-(2-(4,5-dimetyl-1H-imidazol-1-y1)-9 -isopropyl-9H-purin-6-
ylamino)etyl)phenol; 2-(5-flopyridin-3-yl)-9-isopropyl-N-(2-(pyridin-3-yl)etyl)-9H-
purin-6-amin; 4-(2-(2-(5-flopyridin-3-yl)-9 -isopropyl-9H-purin-6-ylamino)-1-
hydroxyetyl)phenol; 2-(5-flopyridin-3-y1)-9-isopropyl-N-(2-(6-metoxy-1 H-indol-3-
yl)etyl)-9H-purin-6-amin; N-(2-(1H-indol-3-yl)etyl)-2-(5-flopyridin-3 -yD)-9-
isopropyl-9H-purin-6-amin; 2-(5-flopyridin-3-y1)-9-isopropyl-N-(2-(5-metoxy-1 H-
indol-3-yl)etyl)-9H-purin-6-amin; N-(2-(1H-indol-3-yl)etyl)-2-(5-flopyridin-3-yl)-9-
(prop-1-en-2-yl)-9H-purin-6-amin; 5-(2-(2-(5-flopyridin-3-y1)-9-i sopropyl-9H-purin-
6-ylamino)etyl)pyridin-2-ol; N-(2-(1H-pyrolo[2,3-b]pyridin-3-yl)etyl)-2-(5-
flopyridin-3-yl)-9-isopropyl-9H-purin-6-amin; N-(2-(6-(2-(dietylamino)etoxy)-1H-
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indol-3-yl)etyl)-2-(5-flopyridin-3-yl)-9-isopropyl-9H-purin-6-amin; 4-(2-(5-(5-
flopyridin-3-yl)-3-isopropyl-3H-imidazo[4,5-b]pyridin-7-ylamino)etyl)phenol; N-(2-
(1H-indol-3-yl)etyl)-9-sec-butyl-2-(2-metyl-1H-imidazol-1-yl)-9H-purin-6-amin; 4-
(2-(2-(2-etyl-1H-imidazol-1-yl)-9-isopropyl-9H-purin-6-ylamino)etyl)phenol; 4-(2-(9-
isopropyl-2-(2-propyl-1H-imidazol-1-y1)-9H-purin-6-ylamino)etyl)phenol; 3 -(2-(2-(5-
flopyridin-3-yl)-9-isopropyl-9H-purin-6-ylamino)etyl)-1H-indol-6-ol; N-(2-(1H-
indol-3-yl)etyl)-9-isopropyl-2-(5-metylpyridin-3-yl)-9H-purin-6-amin; N-(2-(1H-
indol-3-yl)etyl)-9-isopropyl-2-(2-metyl-1H-imidazol-1-yl)-9H-purin-6-amin; 2-(5-
flopyridin-3-yl)-9-isopropyl-N-(2-(7-metyl-1H-indol-3-yl)etyl)-9H-purin-6-amin; N-
(2-(1H-indol-3-yl)etyl)-2-(5-flopyridin-3-y1)-9-(oxetan-3-yl)-9H-purin-6-amin; N-(2-
(1H-indol-3-yl)etyl)-2-(5-metylpyridin-3-y1)-9-(oxetan-3-yl)-9H-purin-6-amin; N-(2-
(6-flo-1H-indol-3-yl)etyl)-2-(5-flopyridin-3-y1)-9-isopropyl-9H-purin-6-amin; 2-(5-
flopyridin-3-yl)-9-isopropyl-N-(2-(6-metyl-1H-indol-3-yl)ety])-9H-purin-6-amin; 2-
(5-flopyridin-3-yl)-9-isopropyl-N-(2-(2-metyl-1H-indol-3-yl)etyl) -9H-purin-6-amin;
N-(2-(4-flo-1H-indol-3-yl)etyl)-2-(5-flopyridin-3-y1)-9-isopropyl-9H-purin-6-amin;
N-(2-(7-flo-1H-indol-3-yl)etyl)-2-(5-flopyridin-3-y1)-9-isopropyl-9H-purin-6-amin; 2-
(5-flopyridin-3-yl)-9-isopropyl-N-(2-(4-metyl-1H-indol-3-yl)ety])-9H-purin-6-amin;
4-(2-(2-(benzo[b]thiophen-3-yl)-7-isopropyl-7H-pyrolo[2,3-d]pyrimidin-4-
ylamino)etyl)phenol; 9-isopropyl-2-(pyridin-3-yl)-N-(2-(pyridin-4 -yl)etyl)-9H-purin-
6-amin; N-(2-(1H-pyrolo[2,3-b]pyridin-5-yl)etyl)-9-isopropyl-2-(pyridin-3-y1)-9H-
purin-6-amin; 4-(2-(2-(5-flopyridin-3-y1)-9-(1-hydroxypropan-2-yl)-9H-purin-6-
ylamino)etyl)-2-metylphenol; 4-(2-(2-(benzo[b]thiophen-3 -yl)-9-xyclohexyl-9H-
purin-6-ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(thiophen-3-yl)- 9H-purin-6-
ylamino)etyl)phenol; va 1-(2-(2-(benzo[b]thiophen-3-yl)-6-(4-
hydroxyphenetylamino)-9H-purin-9-yl)etyl)pyrolidin-2-one. Cac hop chét ¢6 cong

thire T duoc md ta chi tiét trong cac Vi du va Bang 1, sau déy.

Theo phuong 4n khéc 1a cac hop chét c6 cong thic Ia:
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trong do:

L dwoc <chon tr —NRsa(CHz)s—, —NRsaCH(C(O)OCH3)CHaz-,
NRsa(CH2)2NRsp—, —NRsa(CH2)2S—, —NRs,CH2CH(CH3)CH2—, —NRs.CH(CH3)CHa—,
—(CHa)3—, -CH,0CH,—, -CH,NRs5,CHz—, -NR5,C(O)CH>— va -NRsaY—; trong do Rsa
va Rsp duwoc chon mdt cach doc 1ap tir hydro va Ciaalkyl; va Y 12 ndm vong heteroaryl

thanh vién chira nhiéu nhét 13 ba nguyén tir khac loai dugc chon tir O, N va S;

R, duoc chon tir hydro, phenyl, thiophen-2-yl, thiophen-3-yl, furan-2-yl, furan-
3-yl, benzo[b]thiophen-2-yl, benzo[b]thiophen-3-yl, benzofuran-2-yl, benzofuran-3-
yl, pyrimidin-4-yl, pyrimidin-5-yl, 1H-pyrazol-4-yl, 1H-pyrazol-3-yl, pyridin-2-yl,
pyridazin-3-yl, pyridin-4-yl, 1H-imidazol-1-yl, pyrolidin-1-yl, pyrazin-2-yl, pyridin-3-
yl, 1H-pyrazol-1-yl, pyridazin-4-yl, 1H-indol-2-yl, thiazol-4-yl, 1H-indol-3-yl, 1H-
pyrol-2-yl va thiazol-5-yl; trong d6 phenyl, thiophen-2-yl, thiophen-3-yl, furan-2-yl,
furan-3-yl,  benzo[b]thiophen-2-yl,  benzo[b]thiophen-3-yl, benzofuran-2-yl,
benzofuran-3-yl, pyrimidin-4-yl, pyrimidin-5-yl, 1H-pyrazol-4-yl, 1H-pyrazol-3-yl,
pyridiny-2-yl, pyridazin-3-yl, pyridin-4-yl, 1H-imidazol-1-yl, pyrolidin-1-yl, pyrazin-
2-yl, pyridiny-3-yl, 1H-pyrazol-1-yl, pyridazin-4-yl, 1H-indol-2-yl, thiazol-4-yl, 1H-
indol-3-yl, 1H-pyrol-2-yl hodc thiazol-5-yl nay cta Ry ¢6 thé dugc tuy ¥ thé bang tur 1
dén 3 géc dugc chon mot cach ddc lap tir cyano, hydroxy, Ciaalkyl, Cialkoxy, halo,
duge thé haloCiaalkyl, dugc thé haloCi4alkoxy, hydroxy, amino, ~C(O)Rga, —S(O)o-
2Rga, —C(O)ORsa va —C(O)NRsaRsp; trong d6 Rsa va Rgy duoc chon mot cach doc lap
tir hydro va Cisalkyl; voi diéu kién 1aR; va R3 ca hai khong phai 1a hydro;

Rz duoc chon tir —S(0)2NRsaReb, —NR9aC(O)Rop, —NRs2C(O)NRspRse, phenyl,
1H-indol-2-yl,  1H-indol-3-yl,  benzo[b]thiophen-2-yl,  benzo[b]thiophen-3-yl,
benzofuran-2-yl, benzofuran-3-yl, thiophen-2-yl, thiophen-3-yl, furan-2-yl, furan-3-yl,
piperidin-4-yl, piperidin-3-yl, piperidin-2-yl, piperidin-1-yl, pyridin-2-yl, pyridin-3-yl,
pyridin-4-yl, 1H-1,2,4-triazol-3-yl, 1H-1,2,4-triazol-5-yl, 2-oxoimidazolidin-1-yl, 1H-
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pyrazol-3-yl, 1H-pyrazol-4-yl,  3-oxopiperazin-1-yl,  2-oxo0-2,3-dihydro-1H-
benzo[d]imidazol-5-yl1, 1,2,3,4-tetrahydronaphtalen-2-yl, indolin-5-yl, 2-oxoindolin-5-
yl, 1H-benzo[d]imidazol-5-yl, 1H-indazol-5-yl va 1H-imidazol-4-yl; trong d6 Rea, Reb
va Ree duoc chon mot cach doc 14p tir hydro va Craalkyl; trong d6 phenyl, 1H-indol-
2-yl, 1H-indol-3-yl, benzo[b]thiophen-2-yl, benzo[b]thiophen-3-yl, benzofuran-2-yl,
benzofuran-3-yl, thiophen-2-yl, thiophen-3-yl hodc furan-2-yl, furan-3-yl, piperidin-4-
yl, piperidin-3-yl, piperidin-2-yl, piperidin-1-yl, pyridin-2-yl, pyridin-3-yl, pyridin-4-
yl, 1H-1,2,4-triazol-3-yl, 1H-1,2,4-triazol-5-yl, 2-oxoimidazolidin-1-yl, 1H-pyrazol-3-
yl, 3-oxopiperazin-1-yl, 2-oxo0-2,3-dihydro-1H-benzo[d]imidazol-5-yl, 1,2,3,4-
tetrahydronaphtalen-2-yl, indolin-5-yl, 2-oxoindolin-5-yl, 1H-benzo[d]imidazol-5-yl,
1H-indazol-5-yl hodc 1H-imidazol-4-yl nay cta Ra duogc tity ¥ thé bing tir 1 dén 3 gbe
dugc chon mdt cach ddc 14p tir hydroxy, halo, metyl, metoxy, amino, —S(O)2NR7aR»,
—0S(0)2NR72R7, va —-NR7aS(0)2R7p; trong d6 R7a va Ry duoc chon mét cach doc 1ap
tr hydro va Ci4alkyl; hodc gbc don dugc chon tlr 5-((3aS,4S,6aR)-2-oxohexahydro-
1H-thieno[3,4-d]imidazol-4-yl)pentanoyloxy, 2-(2-(5-((3aS,4S,6aR)-2-oxohexahydro-
1H-thieno[3,4-d]imidazol-4-yl)pentanamido)etoxy)etoxy va 2-(4-(4-hex-5-

ynamidobenzoyl)phenylamino)-2-oxoetoxy;
R3 duogc chon tir hydro, Ci4alkyl va biphenyl; va

Rs duoc chon tir isopropyl, isobutyl, sec-butyl, 1-hydroxypropan-2-yl,
xyclopropyl, oxetan-3-yl, oxetan-2-yl, benzhydryl, piperidin-4-yl, piperidin-3-yl,
piperidin-2-yl, tetrahydro-2H-pyran-2-yl, tetrahydro-2H-pyran-3-yl, tetrahydro-2H-
pyran-4-yl, phenyl, tetrahydrofuran-3-yl, tetrahydrofuran-2-yl, benzyl, (4-
pentylphenyl)(phenyl)metyl va 1-(1-(2-0x0-6,9,12-trioxa-3-azatetradecan-14-yl)-1H-
1,2,3-triazol-4-yl)etyl; trong d6 xyclopropyl, oxetan-3-yl, oxetan-2-yl, benzhydryl,
piperidin-4-yl, piperidin-3-yl, piperidin-2-yl, tetrahydro-2H-pyran-2-yl, tetrahydro-
2H-pyran-3-yl, tetrahydro-2H-pyran-4-yl, phenyl, tetrahydrofuran-3-yl,
tetrahydrofuran-2-yl, benzyl, (4-pentylphenyl)(phenyl)metyl hodc 1-(1-(2-0x0-6,9,12-
trioxa-3-azatetradecan-14-yl)-1H-1,2,3-triazol-4-yl)etyl co6 thé duogc tuy y thé bang tir
1 dén 3 géc dugc chon mot cach doc 1ap tr Cisalkyl va duoc thé haloCj.salkyl; hodc

c4c dan xuit N-oxit, cac dan xuat tién dugc chat, cac dan xuat bao vé, cac isome don
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va hdn hop clia cdc isome cua chung; hodc cac mudi duge dung va cac solvat (vi du,

hydrat) ctia cdc hop chit nhur vay.

Theo phuong an khac nita, d6i voi cac hop chip c6 cong thirc Ia, L dugc chon tir
—NRsa(CH2)0-3—, -NRs.CH(C(O)OCH3)CHz—, -NRsa(CH2)2NRsb—, -NRsa(CH2)25—, —
NRs.CH.CH(CH3)CH2—, -NRs,CH(CH3)CH>—, —(CHa);—, -CH20CH>-, -
CHoNRs,CHy—, —NR5.C(O)CHz— va —NRsyY—; trong d6 Rsa va Rsp duoc chon mot

cach doc 1ap tir hydro va metyl; Y duoc chon tir isoxazol va 1,3,4-oxadiazol.

Theo phuong 4an khac, khi L 13 -NRsa(CHz)o.3, tot nhét 1a 1a -NRsa(CH2)15 (¢
day tir 1 dén 3 c6 nghia 14 1, 2 hoic 3).

Theo phuong an khic, Ry dugc chon tir hydro, phenyl, thiophen-3-yl, thiophen-
2-yl, furan-3-yl, furan-2-yl, benzo[b]thiophen-3-yl, pyrimidin-5-yl, pyridin-4-yl,
pyridin-2-yl, pyrolidin-1-yl, 1H-pyrazol-4-yl, pyrazin-2-yl, pyridazin-3-yl, pyridazin-
4-yl, 1H-pyrazol-1-yl, 1H-pyrazol-3-yl, 1H-imidazol-1-yl, thiazol-4-yl, 1H-pyrol-2-yl,
thiazol-5-yl, va pyridin-3-yl; trong d6 phenyl, thiophen-3-yl, thiophen-2-yl, furan-3-
yl, furan-2-yl, benzo[b]thiophen-3-yl, pyrimidin-5-yl, pyridin-4-yl, pyridin-2-yl,
pyrolidin-1-yl, 1H-pyrazol-4-yl, pyrazin-2-yl, pyridazin-3-yl, pyridazin-4-yl, 1H-
pyrazol-1-yl, 1H-pyrazol-3-yl, 1H-imidazol-1-yl, thiazol-4-yl, 1H-pyrol-2-yl, thiazol-
5-yl hodc pyridin-3-yl ndy cta R; duogc tuy y thé bing tir 1 dén 3 gbc duoce chon mot
cach doc lap tir cyano, metyl, metyl-sulfonyl, metoxy, halo, hydroxy, carboxyl, etoxy-
carbonyl, metyl-amino-carbonyl va amino; v&i diéu kién 13 Ry va R; ca hai khong phai

la hydro.

Theo phuong 4n khac, Rz duge chon tir amino-sulfonyl, metyl-carbonyl-amino,
metyl-sulfonyl-amino, amino-sulfonyl-oxy, ure, phenyl, 1H-indol-2-yl, 1H-indol-3-yl,
benzo[b]thiophen-2-yl, benzo[b]thiophen-3-yl, benzofuran-2-yl, benzofuran-3-yl,
thiophen-2-yl, thiophen-3-yl, furan-2-yl, furan-3-yl, piperidin-4-yl, piperidin-3-yl,
piperidin-2-yl, piperidin-1-yl, pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, 1H-1,2,4-
triazol-3-yl, 1H-1,2,4-triazol-5-yl, 2-oxoimidazolidin-1-yl, 1H-pyrazol-3-yl, 1H-
pyrazol-4-yl,  3-oxopiperazin-1-yl, ~ 2-oxo0-2,3-dihydro-1H-benzo[d] imidazol-5-yl,
1,2,3,4-tetrahydronaphtalen-2-yl, indolin-5-yl, 2-oxoindolin-5-yl, 1H-
benzo[d]imidazol-5-yl, 1H-indazol-5-yl va 1H-imidazol-4-yl; trong d6 phenyl, 1H-
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indol-2-yl, 1H-indol-3-yl, benzo[b]thiophen-2-yl, benzo[b]thiophen-3-yl, benzofuran-
2-yl, benzofuran-3-yl, thiophen-2-yl, thiophen-3-yl, furan-2-yl, furan-3-yl, piperidin-
4-yl, piperidin-3-yl, piperidin-2-yl, piperidin-1-yl, pyridin-2-yl, pyridin-3-yl, pyridin-
4-yl, 1H-1,2,4-triazol-3-yl, 1H-1,2,4-triazol-5-yl, 2-oxoimidazolidin-1-yl, 1H-pyrazol-
3-yl, 1H-pyrazol-4-yl, 3-oxopiperazin-1-yl, 2-oxo0-2,3-dihydro-1H-benzo[d]imidazol-
5-yl,  1,2,3,4-tetrahydronaphtalen-2-yl, indolin-5-yl, ~ 2-oxoindolin-5-yl, ~ 1H-
benzo[d]imidazol-5-yl, 1H-indazol-5-yl va 1H-imidazol-4-yl nay clia Rz dugc tiy y
thé bﬁng hydroxy, metoxy, metyl, halo, amino, amino-sulfonyl, 5-((3aS,4S,6aR)-2-
oxohexahydro-1H-thieno[3,4-d]imidazol-4-yl)pentanoyloxy, 2-(2-(5-((3aS,45,6aR)-2-
oxohexahydro-1H-thieno[3,4-d]imidazol-4-yl)pentanamido)etoxy)etoxy va 2-(4-(4-

hex-5-ynamidobenzoyl)phenylamino)-2-oxoetoxy.

Theo phuong 4n khac, Rs dugc chon tir hydro, metyl, va biphenyl; va R4 dugc
chon tir isopropyl, isobutyl, sec-butyl, 1-hydroxypropan-2-yl, xyclopropyl, oxetan-3-
yl, oxetan-2-yl, benzhydryl, piperidin-4-yl, piperidin-3-yl, piperidin-2-yl, tetrahydro-
2H-pyran-2-yl,  tetrahydro-2H-pyran-3-yl,  tetrahydro-2H-pyran-4-yl,  phenyl,
tetrahydrofuran-3-yl, tetrahydrofuran-2-yl, benzyl, (4-pentylphenyl)(phenyl)metyl va
1-(1-(2-0x0-6,9,12-trioxa-3-azatetradecan-14-yl)-1H-1,2,3-triazol-4-yl)etyl; trong do
xyclopropyl, oxetan-3-yl, oxetan-2-yl, benzhydryl, piperidin-4-yl, piperidin-3-yl,
piperidin-2-yl, tetrahydro-2H-pyran-2-yl, tetrahydro-2H-pyran-3-yl, tetrahydro-2H-
pyran-4-yl,  phenyl, tetrahydrofuran-3-yl, tetrahydrofuran-2-yl, benzyl, (4-
pentylphenyl)(phenyl)metyl hodc 1-(1-(2-0x0-6,9,12-trioxa-3-azatetradecan-1 4-yl)-
1H-1,2,3-triazol-4-yl)etyl c6 thé duge tiy ¥y thé bang tir 1 dén 3 gbc duge chon mot
cach doc 1ap tir metyl va triflometyl.

Theo phuong 4n khéc 1a cac hop chit dugc chon tir: 4-(2-(2-(benzo[b]thiophen-
3-y1)-9-isopropyl-9H-purin-6-ylamino)etyl)phenol; 4-(2-(2-(benzo [b]thiophen-3-yl)-
9-sec-butyl-9H-purin-6-ylamino)etyl)phenol; 4-(2-(9-benzhydryl-2-
(benzo[b]thiophen-3-yl)-9H-purin-6-ylamino)etyl)phenol; 4-(2-(2-(benzo[b]thiophen-
3-y1)-9-(tetrahydro-2H-pyran-3-y1)-9H-purin-6-ylamino)etyl)phenol; 4-(2-(2-

(benzo [b]thiophen-3-y1)-9-(4-(triflometyl)benzyl)-9H-purin-6-ylamino)etyl)phenol; 4-
(2-(2-(benzo[b]thiophen-3-yl)-9-isobutyl-9H-purin-6-ylamino)etyl)phenol; 4-(2-(2-
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(benzo[b]thiophen-3-y1)-9-metyl-9H-purin-6-ylamino)etyl)phenol; 4-(2-(2-
(benzo[b]thiophen-3-yl)-9-(4-metylbenzyl)-9H-purin-6-ylamino)etyl)phenol; N-(2-
(1H-indol-3-yl)etyl)-2-(benzo[b]thiophen-3-yl)-9-isopropyl-9H-purin-6-amin; 2-
(benzo[b]thiophen-3-yl)-9-isopropyl-N-(2-(thiophen-3-yl)etyl)-9H-purin-6-amin; 3-
(2-(2-(benzo[b]thiophen-3-y1)-9-isopropyl-9H-purin-6-ylamino)etyl)phenol; 2-
(benzo[b]thiophen-3-yl)-N-(4-flophenetyl)-9-isopropyl-9H-purin-6-amin; N-(4-
aminophenetyl)-2-(benzo[b]thiophen-3-yl)-9-isopropyl-9H-purin-6-amin; 4-(2-(9-
isopropyl-2-(pyrimidin-5-y1)-9H-purin-6-ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-
(pyridin-3-y1)-9H-purin-6-ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-phenyl-9H-purin-
6-ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(thiophen-3-yl)-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(2-(furan-3-yl)-9-isopropyl-9H-purin-6-
ylamino)etyl)phenol; 2-(benzo[b]thiophen-3-yl)-N-(4-flophenetyl)-9-phenyl-9H-
purin-6-amin; N-benzyl-8-(biphenyl-4-y1)-9-isopropyl-9H-purin-6-amin; 4-(2-(2-
(benzo[b]thiophen-3-yl)-9-(nonan-2-yl)-9H-purin-6-ylamino)etyl)phenol; 4-(2-(2-
(benzo[b]thiophen-3-y1)-9-((4-pentylphenyl)(phenyl)metyl)-9H-purin-6-
ylamino)etyl)phenol; N-(2-(1H-indol-3-yl)etyl)-2-(benzo[b]thiophen-3-y1)-9-sec-
butyl-9H-purin-6-amin; 4-(2-(2-(benzo[b]thiophen-3-yl)-9-sec-butyl-9H-purin-6-
ylamino)etyl)phenol; 3-(2-(2-(benzo[b]thiophen-3-yl)-9-isopropyl-9H-purin-6-
ylamino)etyl)-1H-indol-5-o0l; 3-(2-(2-(benzo[b]thiophen-3 -yl)-9-isopropyl-9H-purin-
6-ylamino)etyl)-1H-indol-5-y1 5-((3aS,4S,6aR)-2-oxohexahydro-1H-thieno(3,4-
d]imidazol-4-yl)pentanoat; N-(2-(2-(3-(2-(2-(benzo[b]thiophen-3-yl)-9-isopropyl-9H-
purin-6-ylamino)etyl)-1H-indol-5-yloxy)etoxy)etyl)-5-((3aS,45,6aR)-2-
oxohexahydro-1H-thieno[3,4-d]imidazol-4-yl)pentanamit; N-(4-(4-(2-(3-(2-(2-
(benzo[b]thiophen-3-y1)-9-isopropyl-9H-purin-6-ylamino)etyl)-1H-indol-5-
yloxy)acetamit)benzoyl)phenyl)hex-5-ynamit; N-(2-(2-(2-(2-(4-(1-(2-
(benzo[b]thiophen-3-yl)-6-(4-hydroxyphenetylamino)-9H-purin-9-yl)etyl)-1H-1,2,3-
triazol-1-yl)etoxy)etoxy)etoxy)etyl)acetamit; 4-(2-(9-isopropyl-2-(pyridin-4-yl)-9H-
purin-6-ylamino)etyl)phenol; etyl 5-(6-(4-hydroxyphenetylamino)-9-isopropyl-9H-
purin-2-yl)nicotinat; etyl 5-(6-(4-hydroxyphenetylamino)-9-isopropyl-9H-purin-2-
yl)nicotinat; 4-(2-(2-(6-flopyridin-3-yl)-9-isopropyl-9H-purin-6-ylamino)etyl)phenol;
4-(2-(9-isopropyl-2-(4-metylpyridin-3-yl)-9H-purin-6-ylamino)etyl)phenol; 4-(2-(9-
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isopropyl-2-(2-metoxypyridin-3-yl)-9H-purin-6-ylamino)etyl)phenol; 5-(6-(4-
hydroxyphenetylamino)-9-isopropyl-9H-purin-2-yl)nicotinonitrile; 4-(2-(9-isopropyl-
2-(pyrolidin-1-y1)-9H-purin-6-ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(1H-pyrazol-
1-yl)-9H-purin-6-ylamino)etyl)phenol; 4-(2-(2-(1H-imidazol-1-yl)-9-isopropyl-9H-
purin-6-ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(pyridazin-3-yl)-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(pyridazin-4-yl)-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(pyrazin-2-yl)-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(pyridin-2-yl)-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(5-(metylsulfonyl)pyridin-3-yl)-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(5-metylpyridin-3-yl)-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(2-(2-clopyridin-3-yl)-6-isopropyl-2,6-dihydroimidazo[4,5-
c]pyrazol-3-ylamino)etyl)phenol; 4-(2-(2-(4-clopyridin-3-yl)-9-isopropyl-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(4-metoxypyridin-3-yl)-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(2-(5-flopyridin-3-yl)-9-isopropyl-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(thiazol-4-yl)-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(1-metyl-1H-pyrazol-4-yl)-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(1H-pyrazol-3-yl)-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(1H-pyrazol-4-yl)-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(thiophen-2-yl)-9H-purin-6-
ylamino)etyl)phenol; 4-(6-(4-hydroxyphenetylamino)-9-isopropyl-9H-purin-2-
yD)thiophen-2-carboxylic axit; 4-(2-(2-(furan-2-yl)-9-isopropyl-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(4-metylthiophen-3-yl)-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(pyridin-3-yl)-9H-purin-6-ylamino)etyl)-2-
metoxyphenol; 4-(2-(9-isopropyl-2-(pyridin-3-yl)-9H-purin-6-ylamino)etyl)-2-
metoxyphenol; N-[2-(6-metoxy-1H-indol-3-yl)etyl]-9-(propan-2-yl)-2-(pyridin-3-y1)-
9H-purin-6-amin; N-[2-(5-metyl-1H-indol-3-yl)etyl]-9-(propan-2-yl)-2-(pyridin-3-yl)-
9H-purin-6-amin; N-[2-(piperidin-4-yl)etyl]-9-(propan-2-yl)-2-(pyridin-3-y1)-9H-
purin-6-amin; 1-(2-{[9-(propan-2-yl)-2-(pyridin-3-yl)-9H-purin-6-
yl]amino}etyl)piperidin-4-ol; metyl (25)-3-(4-hydroxyphenyl)-2-{[9-(propan-2-yl)-2-
(pyridin-3-y1)-9H-purin-6-yl]Jamino } propanoat; 4-(2-{[9-(propan-2-yl)-2-(pyridin-3-
y1)-9H-purin-6-yl]amino}etyl)benzen-1-sulfonamit; 2-{[2-(1-benzothiophen-3-y1)-9-
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(propan-2-yl)-9H-purin-6-ylJamino} etan-1-sulfonamit; 4-(2-{[9-(propan-2-yl)-2-
(pyridin-3-y1)-9H-purin-6-ylJamino } etyl)benzene-1,2-diol; N-[2-(1H-imidazol-4-
yDetyl]-9-(propan-2-yl1)-2-(pyridin-3-yl)-9H-purin-6-amin; 1-(2-{[9-(propan-2-yl)-2-
(pyridin-3-y1)-9H-purin-6-yl]amino } etyl)imidazolidin-2-one; N-[2-(5-amino-1H-
1,2,4-triazol-3-yl)etyl]-9-(propan-2-yl)-2-(pyridin-3-yl)-9H-purin-6-amin; N-(2-{[9-
(propan-2-yl)-2-(pyridin-3-y1)-9H-purin-6-yl]amino } etyl)pyridin-2-amin; 9-(propan-
2-y1)-N-[3-(1H-pyrazol-4-yl)propyl]-2-(pyridin-3-y1)-9H-purin-6-amin; N-[2-({[9-
(propan-2-yl)-2-(pyridin-3-y1)-9H-purin-6-yl]amino } metyl)propyl]acetamit; 4-(2-{[9-
(propan-2-yl)-2-(pyridin-3-yl)-9H-purin-6-yl]amino} etyl)piperazin-2-one; N-{2-[(3-
metyl-1H-1,2,4-triazol-5-yl)sulfanyl]etyl}-9-(propan-2-yl)-2-(pyridin-3-yl)-9H-purin-
6-amin; N-[3-(3,5-dimetyl-1H-pyrazol-4-yl)propyl]-9-(propan-2-yl)-2-(pyridin-3-yl)-
9H-purin-6-amin; (2-{[9-(propan-2-yl)-2-(pyridin-3-yl)-9H-purin-6-
yl]amino}etyl)ure; 5-({[9-(propan-2-yl)-2-(pyridin-3-yl)-9H-purin-6-

yl]amino} metyl)-2,3-dihydro-1H-1,3-benzodiazol-2-one; 2-(1-benzothiophen-3-yl)-N-
[2-(1H-imidazol-4-yl)etyl]-9-(propan-2-yl)-9H-purin-6-amin; 1-(2-{[2-(1-
benzothiophen-3-yl1)-9-(propan-2-yl)-9H-purin-6-ylJamino} etyl)imidazolidin-2-one;
N-[2-(5-amino-1H-1,2,4-triazol-3-yl)etyl]-2-(1-benzothiophen-3-yl)-9-(propan-2-yl)-
9H-purin-6-amin; N-(2-{[2-(1-benzothiophen-3-yl)-9-(propan-2-yl)-9H-purin-6-
yl]amino }etyl)pyridin-2-amin; 2-(1-benzothiophen-3-yl)-9-(propan-2-yl)-N-[3-(1H-
pyrazol-4-yl)propyl]-9H-purin-6-amin; N-[2-({[2-(1-benzothiophen-3-yl)-9-(propan-
2-y1)-9H-purin-6-yl]amino } metyl)propyl]acetamit; 4-(2-{[2-(1-benzothiophen-3-yl)-
9-(propan-2-yl)-9H-purin-6-yl]amino } etyl)piperazin-2-one; 2-(1-benzothiophen-3-yl)-
N-{2-[(3-metyl-1H-1,2,4-triazol-5-yl)sulfanyl]etyl} -9-(propan-2-yl)-9H-purin-6-amin;
2-(1-benzothiophen-3-yl)-N-[3-(3,5-dimetyl-1H-pyrazol-4-yl)propyl]-9-(propan-2-yl)-
9H-purin-6-amin; (2-{[2-(1-benzothiophen-3-yl)-9-(propan-2-yl)- 9H-purin-6-
yl]amino }etyl)ure; 5-({[2-(1-benzothiophen-3-yl)-9-(propan-2-yl)-9H-purin-6-
yl]amino}metyl)-2,3-dihydro-1H-1,3-benzodiazol-2-one; N-[2-(1H-indol-3-yl)etyl]-9-
(propan-2-yl)-2-(pyridin-3-yl)-9H-purin-6-amin; N-(4-(2-(9-isopropyl-2-(pyridin-3-
yl)-9H-purin-6-ylamino)etyl)phenyl)metansulfonamit; 4-(2-(2-(pyridin-3-y1)-9-
(tetrahydrofuran-3-yl)-9H-purin-6-ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(pyridin-
3-y1)-9H-purin-6-ylamino)propyl)phenol; 4-(2-(9-(oxetan-3-yl)-2-(pyridin-3-yl)-9H-
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purin-6-ylamino)etyl)phenol; 5-(6-(4-hydroxyphenetylamino)-9-isopropyl-9H-purin-
2-yl)-N-metylnicotinamit; 6-(9-isopropyl-2-(pyridin-3-yl)-9H-purin-6-ylamino)-
5,6,7,8-tetrahydronaphtalen-2-ol; N-(2-(1H-indazol-3-yl)ethyl)-9-isopropyl-2-
(pyridin-3-y1)-9H-purin-6-amin; 4-(2-((9-isopropyl-2-(pyridin-3-yl)-9H-purin-6-
yl)(metyl)amino)etyl)phenol; 4-(2-(9-isopropyl-8-metyl-2-(pyridin-3-yl)-9H-purin-6-
ylamino)etyl)phenol; 1-(2-(9-isopropyl-2-(pyridin-3-yl)-9H-purin-6-ylamino)etyl)-
1H-benzo[d]imidazol-2(3H)-one; 4-(3-(9-isopropyl-2-(pyridin-3-yl)-9H-purin-6-
yD)propyl)phenol; 4-((((9-isopropyl-2-(pyridin-3-yl)-9H-purin-6-
yDmetyl)(metyl)amino)metyl)phenol; 4-(((9-isopropyl-2-(pyridin-3-yl)-9H-purin-6-
yl)metylamino)metyl)phenol; 4-(((9-isopropyl-2-(pyridin-3-yl)-9H-purin-6-
yl)metoxy)metyl)phenol; N-(2-(indolin-5-yl)ethyl)-9-isopropyl-2-(pyridin-3-y1)-9H-
purin-6-amin; 4-(2-(9-(1-metylpiperidin-4-yl)-2-(pyridin-3-yl)-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(9-(piperidin-4-yl)-2-(pyridin-3-yl)-9H-purin-6-
ylamino)etyl)phenol; N-(2-(1H-indazol-5-yl)etyl)-9-isopropyl-2-(pyridin-3-yl)-9H-
purin-6-amin; N-(2-(1H-benzo[d]imidazol-5-yl)etyl)-9-isopropyl-2-(pyridin-3-yl)-9H-
purin-6-amin; 5-(2-(9-isopropyl-2-(pyridin-3-yl)-9H-purin-6-ylamino)etyl)indolin-2-
one; 4-(2-(9-xyclopropyl-2-(pyridin-3-yl)-9H-purin-6-ylamino)etyl)phenol; 4-(2-(9-
(1-hydroxypropan-2-yl)-2-(pyridin-3-y1)-9H-purin-6-ylamino)etyl)phenol; 4-(2-(9-
isopropyl-2-(pyridin-3-yl)-9H-purin-6-ylamino)etyl)phenyl sulfamat; 2-(4-
hydroxyphenyl)-N-(9-isopropyl-2-(pyridin-3-yl)-9H-purin-6-yl)acetamit; 4-(5-(9-
isopropyl-2-(pyridin-3-yl)-9H-purin-6-ylamino)isoxazol-3-yl)phenol; 4-(5-(9-
isopropyl-2-(pyridin-3-yl)-9H-purin-6-ylamino)-1,3,4-oxadiazol-2-yl)phenol; 4-(2-(2-
(2-flopyridin-3-yl)-9-isopropyl-9H-purin-6-ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-
(1-metyl-1H-pyrol-2-yl)-9H-purin-6-ylamino)etyl)phenol; va 4-(2-(9-isopropyl-2-
(thiazol-5-y1)-9H-purin-6-ylamino)etyl)phenol.

Theo phuong 4n khéc 12 hop chit c6 cong thirc If:
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If

trong d6: Ra dugc chon tir 1H-indol-3-yl va phenyl duoc tuy y thé bang hydroxy;
va R4 duogc chon tr isopropyl, sec-butyl, benzhydryl, nonan-2-yl, oxetan-3-yl va
tetrahydrofuran-3-yl.

Theo phuong 4n khac nita 1a cac hop chit duge chon tir: 4-(2-(2-
(benzo[b]thiophen-3-yl)-9-isopropyl-9H-purin-6-ylamino)etyl)phenol; 4-(2-(2-
(benzo[b]thiophen-3-y1)-9-sec-butyl-9H-purin-6-ylamino)etyl)phenol; 4-(2-(9-
benzhydryl-2-(benzo[b]thiophen-3-y1)-9H-purin-6-ylamino)etyl)phenol; N-(2-(1H-
indol-3-yl)etyl)-2-(benzo[b]thiophen-3-y1)-9-isopropyl-9H-purin-6-amin; 4-(2-(2-
(benzo[b]thiophen-3-yl)-9-(nonan-2-y1)-9H-purin-6-ylamino)etyl)phenol; N-(2-(1H-
indol-3-yl)etyl)-2-(benzo[b]thiophen-3-yl)-9-sec-butyl-9H-purin-6-amin; 4-(2-(2-
(benzo[b]thiophen-3-y1)-9-(oxetan-3-yl)-9H-purin-6-ylamino)etyl)phenol; (S)-4-(2-(2-
(benzo[b]thiophen-3-yl)-9-(tetrahydrofuran-3-yl)-9H-purin-6-ylamino)etyl)phenol; va
(R)-4-(2-(2-(benzo[b]thiophen-3-y1)-9-(tetrahydrofuran-3-yl)-9H-purin-6-
ylamino)etyl)phenol.

Theo phuong 4n khac 14 hop chét c6 cong thirc Ig:
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R

HNj
00
» R,
Rb™ N Ra
Ig

trong d6: R» dugc chon tir: 1H-pyrolo[2,3-b]pyridin-3-yl; 1H-indol-3-yl dugc
tuy y thé bang tir 1 dén 2 géc dugc chon mot cach ddc 1ap tir halo, metyl va metoxy;
va phenyl dugc tuy y thé bang tir 1 dén 2 gdc duoc chon mot cach doc 1ap tir metyl,
halo va hydroxy; R4 dugc chon tir isopropyl, sec-butyl, 1-hydroxypropan-2-yl, prop-1-
en-2-yl, benzhydryl, nonan-2-yl, oxetan-3-yl va tetrahydrofuran-3-yl; va Ra, Rb va Rc
duogc chon mot cach doc 1ap tir hydro, cyano, metyl, halo, -SO2CH3 va triflometyl.

Theo phuong 4n khéac nita 12 cdc hop chat dugce chon tir: 4-(2-(9-isopropyl-2-
(pyridin-3-yl)-9H-purin-6-ylamino)etyl)phenol; 4-(2-(2-(6-flopyridin-3-y1)-9-
isopropyl-9H-purin-6-ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(4-metylpyridin-3-yl)-
9H-purin-6-ylamino)etyl)phenol; 5-(6-(4-hydroxyphenetylamino)-9-isopropyl-9H-
purin-2-yl)nicotinonitrile; 4-(2-(9-isopropyl-2-(5-metylpyridin-3-yl)-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(5-(metylsulfonyl)pyridin-3-yl)-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(2-(4-clopyridin-3-yl)-9-isopropyl-9H-purin-6-
ylamino)etyl)phenol; 4-(2-(2-(5-flopyridin-3-yl)-9-isopropyl-9H-purin-6-
ylamino)etyl)phenol; 9-isopropyl-N-(2-(6-metoxy-1H-indol-3-yl)etyl)-2-(pyridin-3-
y1)-9H-purin-6-amin; 9-isopropyl-N-(2-(5-metyl-1H-indol-3-yl)ety])-2-(pyridin-3-yl)-
9H-purin-6-amin; N-(2-(1H-indol-3-yl)etyl)-9-isopropyl-2-(pyridin-3-yl)-9H-purin-6-
amin; 4-(2-(9-(oxetan-3-yl)-2-(pyridin-3-y1)-9H-purin-6-ylamino)etyl)phenol; 4-(2-(9-
(1-hydroxypropan-2-yl)-2-(pyridin-3-y1)-9H-purin-6-ylamino)etyl)phenol; 4-(2-(2-(2-
flopyridin-3-y1)-9-isopropyl-9H-purin-6-ylamino)etyl)phenol; 5-(9-sec-butyl-6-(4-
hydroxy-3-metylphenetylamino)-9H-purin-2-yl)nicotinonitrile; 4-(2-(2-(5-flopyridin-
3-yl)-9-(oxetan-3-yl)-9H-purin-6-ylamino)etyl)phenol; 4-(2-(2-(5-clopyridin-3-yl)-9-
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isopropyl-9H-purin-6-ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(5-
(triflometyl)pyridin-3-y1)-9H-purin-6-ylamino)etyl)phenol; 5-(6-(2-(1H-indol-3-
yl)etylamino)-9-sec-butyl-9H-purin-2-yl)nicotinonitrile; N-(2-(1H-indol-3-yl)etyl)-9-
sec-butyl-2-(5-metylpyridin-3-y1)-9H-purin-6-amin; (R)-N-(2-(1H-indol-3-yDetyl)-9-
sec-butyl-2-(5-flopyridin-3-yl)-9H-purin-6-amin; (S)-N-(2-(1H-indol-3-yl)etyl)-9-sec-
butyl-2-(5-flopyridin-3-yl)-9H-purin-6-amin; N-(2-(1H-indol-3-yl)etyl)-9-sec-butyl-2-
(5-flopyridin-3-yl)-9H-purin-6-amin; (R)-N-(2-(1H-indol-3-yl)etyl)-9-sec-butyl-2-(5-
metylpyridin-3-yl)-9H-purin-6-amin; (S)-N-(2-(1H-indol-3-yl)etyl)-9-sec-butyl-2-(5-
metylpyridin-3-yl)-9H-purin-6-amin; 5-(6-(4-hydroxyphenetylamino)-9-(oxetan-3-yl)-
9H-purin-2-yl)nicotinonitrile; 4-(2-(6-(5-flopyridin-3-yl)-1-isopropyl-1H-
pyrazolo[3,4-d]pyrimidin-4-ylamino)etyl)phenol; 3-(6-(4-hydroxyphenetylamino)-9-
isopropyl-9H-purin-2-yl)isonicotinonitrile; 4-(2-(2-(5-flopyridin-3-yl)-7-isopropyl-
7H-pyrolo[2,3-d]pyrimidin-4-ylamino)etyl)phenol; 4-(2-(9-isopropyl-2-(6-
metylpyridin-3-yl)-9H-purin-6-ylamino)etyl)phenol; 2-clo-4-(2-(9-isopropyl-2-
(pyridin-3-yl)-9H-purin-6-ylamino)etyl)phenol; 3-flo-4-(2-(9-isopropyl-2-(pyridin-3-
y1)-9H-purin-6-ylamino)etyl)phenol; N-(2-(5-flo-1H-indol-3-yl) etyl)-9-isopropyl-2-
(pyridin-3-yl)-9H-purin-6-amin; N-(2-(5-clo-1H-indol-3-yl) etyl)-9-isopropyl-2-
(pyridin-3-yl)-9H-purin-6-amin; 4-(2-(9-isopropyl-2-(pyridin-3-yl)-9H-purin-6-
ylamino)etyl)-2-metylphenol; 2-(6-(2-(1H-indol-3-yl)etylamino)-2-(5 -flopyridin-3-
y1)-9H-purin-9-yl)propan-1-ol; (R)-2-(6-(2-(1H-indol-3-yl)etylamino)-2-(5 -flopyridin-
3-y1)-9H-purin-9-yl)propan-1-ol; (S)-2-(6-(2-(1H-indol-3-yl)etylamino)-2-(5-
flopyridin-3-y1)-9H-purin-9-yl)propan-1-ol; (R)-N-(2-(1H-indol-3 -yDetyl)-2-(5-
flopyridin-3-y1)-9-(tetrahydrofuran-3-y1)-9H-purin-6-amin; 4-(2-(6-(5 -flopyridin-3-
yl)-1-isopropyl-1H-imidazo[4,5-c]pyridin-4-ylamino)etyl)phenol; N-(2-(1H-indol-3-
yl)etyl)-2-(5-flopyridin-3-y1)-9-isopropyl-9H-purin-6-amin; 2-(5 -flopyridin-3-yl)-9-
isopropyl-N-(2-(6-metoxy-1H-indol-3-yl)etyl)-9H-purin-6-amin; 2-(5 -flopyridin-3-
yl)-9-isopropyl-N-(2-(5-metoxy-1H-indol-3-yI) etyl)-9H-purin-6-amin; N-(2-(1H-
indol-3-yl)etyl)-2-(5-flopyridin-3-y1)-9-(prop-1-en-2-y1)-9H-purin-6-amin; N- (2-(1H-
pyrolo[2,3-b]pyridin-3-yl)etyl)-2-(5-flopyridin-3-y1)-9-isopropyl-9H-purin-6-amin; 4-
(2-(5-(5-flopyridin-3-yl)-3-isopropyl-3H-imidazo[4,5-b]pyridin-7-
ylamino)etyl)phenol; N-(2-(1H-indol-3-yl)etyl)-9-isopropyl-2-(5-metylpyridin-3-yl)-
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9H-purin-6-amin; 2-(5-flopyridin-3-yl)-9-isopropyl-N-(2-(7-metyl-1H-indol-3-
yDetyl)-9H-purin-6-amin; N-(2-(1H-indol-3-yl)etyl)-2-(5-flopyridin-3-yl)-9-(oxetan-
3-y1)-9H-purin-6-amin; N-(2-(1H-indol-3-yl)etyl)-2-(5-metylpyridin-3-yl)-9-(oxetan-
3-y1)-9H-purin-6-amin; N-(2-(6-flo-1H-indol-3-yl)etyl)-2-(5-flopyridin-3-y1)-9-
isopropyl-9H-purin-6-amin; 2-(5-flopyridin-3-yl)-9-isopropyl-N-(2-(2-metyl-1H-
indol-3-yl)etyl)-9H-purin-6-amin; 2-(5-flopyridin-3-yl)-9-isopropyl-N-(2-(6-metyl-
1H-indol-3-yl)etyl)-9H-purin-6-amin; N-(2-(4-flo-1H-indol-3-yl)etyl)-2-(5-flopyridin-
3-y1)-9-isopropyl-9H-purin-6-amin; 2-(5-flopyridin-3-yl)-9-isopropyl-N-(2-(4-metyl-
1H-indol-3-yl)etyl)-9H-purin-6-amin; N-(2-(7-flo-1H-indol-3-yl)etyl)-2-(5-flopyridin-
3-yl)-9-isopropyl-9H-purin-6-amin; va 4-(2-(2-(5-flopyridin-3-yI)-9-(1-
hydroxypropan-2-yl)-9H-purin-6-ylamino)etyl)-2-metylphenol.

Theo mdt phuong an khac, sang ché dé cap dén phuong phap kich thich su gia
tang s luong t& bao mam bang cach lam tang s6 14n phan chia; phuong phép nay bao

gdm budc cho t€ bao mam tiép xuc véi hop chat cé cdng thic L.

Theo mot phuong &n khéc, sang ché @& cap dén phuong phép trong do sy gia

tang so lugng té bao mam dién ra in vitro, hodc ex vivo.

Theo mot phuong 4n khac, sang ché d& cap dén phuong phap trong d6 té bao

méam 13 t€ bao mam tao mau ciia nguoi.

Theo mdt phuong 4n khéc, sang ché dé cap dén quin thé t& bao co céc té bao
mim tao mau duoc lam ting s6 lugng, nhu thu dugc hodc c¢6 thé thu duge bing

phuong phép theo sang ché.

Theo mot phuong an khéc, sdng ché @& cap dén ché pham chuta quin thé té bao
¢ cac HSC duoc lam tang sd luong thu dugc tr mot hodc hai don vi mau day ron, ot
hon 12 mdt don vi méu day rén, trong d6 ché phdm nay chira tong luong t& bao it nhat
12 10° té bao, 107 t& bao, 108 té bao hoic 10° té bao, va trong d6 20-100% tdng sb té
bao 12 té bao CD34+, vi du, 40-80% tdng s té bao 1a CD34+.

Theo mot phuong 4n khéc, sang ché dé cap dén quan thé t& bao theo sédng ché dé
st dung trong viéc diu tri bénh hodc rdi loan ma liéu phap t& bao mim c6 thé phong

nglra, diéu tri hodc tiéu diét.
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Can phai nhan thay rang viéc st dung t€ bao mam lam tién trién cdc bénh ma c6
thé diéu tri dugc bang viéc ghép t€ bao mam s& ting 1én. Cac vi du khong gidi han

pham vi ciia sing ché dugc thé hién dudi day.

Theo mot phuong an khac, sang ché d& cap dén hop chat cé cong thirc I nhu
dugc xac dinh trong muc Ban chat k¥ thuat cua sang ché, hoic mubi cta nd, dé san
xut ché phdm dé diéu tri bénh suy gidm mién dich di truyén, bénh tu mién va/hodc

roi loan tao mau.

Theo mdt phuong 4n khéac, quan thé té bao duoc st dung bang cach tu ghép va
r8i loan tao mau dwoc chon tir bénh da u tiy, u bach huyét khong Hodgkin, bénh
Hodgkin, bénh bach ciu tiy xuong cép tinh, U nguyén bao than kinh, u t& bao mam,

r6i loan ty mién va thoai héa dang tinh bot.

Theo mot phuong an khac, r6i loan tu mién dugc chon tir bénh Luput ban d6 hé

théng (Systemic lupus erythematosus - SLE) va bénh xo ctmg toan than.

Theo mdt phuong an khéc, quén thé t€ bao duoc st dung béng cach di ghép va
r6i loan tao mau dugc chon tir bénh bach cau tiy xuong cép tinh, bénh bach ciu
nguyén bao lympho cép tinh, bénh bach ciu tiy xwong man tinh, bénh bach cu
nguyén bao lympho man tinh, rdi loan tang sinh ty xuwong, hoi ching loan san tiy, da
u tly, u bach huyét khong Hodgkin, bénh Hodgkin, bénh thiéu mau khong téi tao,
bénh bét san don thuin dong hong ciu, bénh huyét cau t6 nidu kich phat ban dém,
bénh thiéu mau Fanconi, bénh Thalassemia thé ning, bénh thiéu mau héng cau hinh
liém, chimg suy giam mién dich két hop nghiém trong (Severe combined
immunodeficiency - SCID), hdi chiing Wiskott-Aldrich, hdi ching thuc bao mau
(Hemophagocytic lymphohistiocytosis - HLH) va cac léch lac chuyén héa bam sinh.

Theo mot phuong an khéc, cac léch lac chuyén hoéa bdm sinh dugc chon tir rdi
loan chuyén héa polysacarit, bénh Gaucher, bénh loan dudng chét tréng bién sic va
bénh loan dudng chat tring tuyén thuong than.

Theo mot phuong 4n khac, sang ché d cap dén quin thé té bao dé st dung trong

viéc diéu tri bénh suy gidm mién dich di truyén, bénh tu mién va/hodc roi loan tao
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mau bao gdm viéc cho bénh nhén can diéu tri stt dung céc t€ bao mam tao mau dugc

ting s6 lwong bang hop chit duoc mé ta trong muc Ban chét k¥ thuét ctia sang ché.

Theo mot phuong 4n khic, quin thé t& bao dugc str dung bang cach tu ghép va
rdi loan tao méau duge chon tir bénh da u tiy, u bach huyét khong Hodgkin, bénh
Hodgkin, bénh bach ciu tiy xuong cép tinh, u nguyén bao thin kinh, u t€ bao mam,

cac roi loan tur min va bénh thodi héa dang tinh bot.

Theo mdt phuong an khéc, céc 16i loan tu mién duogc chon tir bénh luput ban dé

hé théng (SLE) va bénh xo cting toan than.

Theo mdt phuong 4n khac, quin thé té bao dugc st dung bang cach di ghép va
r6i loan tao mau dugc chon tir bénh bach ciu tiy xuong cép tinh, bénh bach ciu
lympho bao cép tinh, bénh bach ciu tiiy xuong man tinh, bénh bach ciu lympho bao
man tinh, cac rdi loan ting san thy, hoi chimg loan san tly, bénh da u tiy, u bach
huyét khong Hodgkin, bénh Hodgkin, bénh thiéu mau khéng tai tao, bénh bét san don
thudn dong héng cau, bénh huyét ciu t6 niéu kich phat ban dém, bénh thiéu mau
Fanconi, bénh Thalassemia thé nang, bénh thiéu mau héng cAu hinh 1iém, chting suy
giam mién dich két hop nghiém trong (SCID), hdi ching Wiskott-Aldrich, héi chimg

thuc bao mau (HLH) va cac léch lac chuyén héa bim sinh.

Theo mot phuong an khéc, cac léch lac chuyén hoa bim sinh dugc chon tir bénh
r6i loan chuyén hoa polysacarit, bénh Gaucher, bénh loan dudng chét tréng bién sic
va bénh loan dudng chét tring tuyén thuong than.

Giai phap

Céac HSC 1a cac té bao gde c6 kha ning tai tao tAt ca cac té bao mau. Trong qué
trinh phat trién, cac thé tao mau di chuyén tir gan bao thai dén tiy xuong, sau d6 giit &
vi tri nay cua thé tao mau trong sudt tudi trudng thanh. Khi thé tao mau da duoc thiét
1ap trong tly xuong, cac HSC khong duoc phan bd mot cach nghu nhién khip héc
xuong. Thay vao d6, ching dugc phét hién & vi tri gln véi cac bé mit trong mang
xuong. Cac té bao mam trudng thanh hon gia ting s6 lugng khi khi khoang céach tinh
tir b& mat xuong gia ting. Cubi ciing, khi dén duoc truc doc & tAm clia xuong, sy biét

hoéa cudi cua cac té bao trudng thanh dién ra.
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Su gia ting s& lugng cac t& bao mam, thu dugc tir cac ngudn nguoi 1én, mau day
rén, bao thai, hodc phoi, c6 tic dong 16n dén liéu phap ghép va va cac liéu phap khac
dé diéu tri cac bénh hodc rdi loan vé& mau hodc ung thu, it nhét 13 ting d6 an toan va
giam chi phi. Nhu duoc mé ta trong cac phuong phép & day, sd lugng HSC dugc ting
1én ex vivo. Phuong phép 13 ting s6 luong té bio mam 13 quan trong vi hién nay,
khoang 25% manh ghép tu ghép bi can trd vi thiéu t& bao mam. Ngoai ra, dudi 25%
bénh nhén cAn manh ghép di ghép c6 thé tim duoc ngudi cho twong hop. Hién nay, da
c6 ngan hang mau day ron va bao gdm thanh phan chiing toc rong clia quan thé chung,
nhung nhiing ngan hang nay hién bi han ché sir dung & tré em vi khong du s té bao
mam trong mAu cho ngudi nhan 1a nguoi 16n. Phuong phap ting s6 t& bao mam thira
nhdn mau day rén hitu dung cho bénh nhén truéng thanh, do d6 1am tang viéc st dung
phuong phap di ghép. Cac hop chat theo sang ché ciing c6 thé duoc str dung dé ting
s& t& bao progenitor hitu dung vé mit 1am sang, vi dy, dé cAy mo nhanh va giam thoi

gian mét bach ciu trung tinh.

Theo d6, sang ché d& xuét phuong phép lam ting s HSC. Nhu dugc st dung &
day, su tang cac HSC nghia 12 dbi tugng c6 it nhat mot HSC nita, ting 10%, ting
20%, tang 30% hodc nhidu hon. Cac HSC c6 thé gdm mot tap hop phu té bao CD34+,
mtc ting HSC c6 thé duoc do truc tiép bing cach dém s té bao CD34+ trong quin
thé té bao va, tlly ¥, bing cach danh gia cac tinh chét biét hoa clia cac t& bao CD34+
bang cach phan tich cac don vi tao khuan lac (colony forming unit - CFU) nhu duoc
md ta trong phan thir nghiém dudi ddy: Muc ting gibng nudi cdy té bao CD34+ it nht
10%, t6t hon 14 ting 20% hoic ting 30% hodc nhiéu hon so v6i miu ddi ching khong
c6 su gia tang sd lwong 1a chi thi cta su gia ting s§ lwong HSC. Quéan thé HSC duogc
1am ting sd luong duge thu gom, vi dy, tir mAu tiry xuwong clia d6i twong hodc tir giéng
nudi cdy. Viée thu gom cic HSC 1a viéc thu 14y hodc tach cac t€ bao. Viéc nay dugc
thuc hién bang cach sit dung nhiéu phwong phap, nhu phuong phép sir dung enzym,
phuong phap khéng st dung enzym, phuong phap ly tdm, phuong phdp dién, hodc
phuong phap dua trén kich thudc, hodc t6t hon, bing cach rira cac té bao bang cach sir
dung mdi trudong nudi cdy (vi du, mdi trudng trong do cac t€ bao duoc 1) hoic dung
dich dugc dém. Tuy ¥, cac té bao dugc thu gom, tach, va 1am tang sb luong tiép dé tao

ra cac quﬁn th& HSC va thé hé con biét hoa con 16n hon.
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Phuong phép tao ra quin thé HSC duoc ting s6 luong bao gdm bude cho tac
nhén c6 kha ning diéu chinh hoat tinh va/hodc mitc biéu hién AHR theo huéng giam
va/hodc chét tac dong xudi dong cua AHR, vi dy, hgp chét theo sang ché, véi quén thé
t€ bao ban dau (tic 14, quan thé t bao chua dugc 1am ting s6 lugng) chita hdn hop
clia cac t& bao HSC va tly v, céc t& bao trg HSC. Budc st dung dién ra ex vivo, in
vivo va/hodc in vitro. Nhu duoc md ta & day, quén thé HSC tuy y duoc sir dung cho
d6i tuong. Pé tang sb lugng ex vivo, tic nhan lam ting s6 lwong HSC nay, vi du, hop
chét theo sang ché, c6 thé duoc két hop voi DMSO hoic mot sb chit mang thich hop
khéc, “rira” khoi t& bao va céc té bao cb thé dugc dua, vi du, vao dung dich dém
truyén. Ché phim DMSO, vi du, c6 thé chtta 0,3mg/ml hop chit theo sang ché trong
dung dich chita 60% DMS0/40% nudc. Do d6, sang ché dé xuit phuong phép cung
cép quén thé HSC duoc 1am ting s6 lwong cho d6i tuong bao gém viée cho dbi tuong
nay st dung quén thé HSC duoc lam ting sb lugng dugc mo ta ¢ day hodc duoc tao ra
bing cac phuong phap dugc mo ta & day. Quén thé HSC duoc lam ting sd luong tuy v
duoc st dung dé tao ra cac té bao mau. Céc té bao mau tay y duge st dung cho dbi
tuong khi cAn. Tay ¥, déi tuong nay giéng voi dbi tugng ma quan thé HSC hodc hon
hop ctia HSC va té bao trg HSC dugc ting sb lugng dugc thu nhan.

Nhu duoc st dung ¢ day, thuat ngit té bao trg HSC chi cac té bao duoc phat hién
mdt cach tu nhién & xung quanh mdt hodc nhiéu HSC sao cho cac yéu t6 do té bao tro
HSC giai phéng ra dén duogc HSC bang cach khuéch tan, vi dy, cac té€ bao tro HSC
bao gém, nhung khong chi giéi han ¢, cac té bao lién két mo ludi hach bach huyét. Té
bao lién két md lusi hach bach huyét nhu duge sit dung & ddy bao gdm, nhung khong
chi giéi han &, tAt ca cac loai t& bao c6 mit trong md bach huyét ma khong phai 1a té
bao lympho hodc tién than hogc thé hé ong ba cua té bao lympho. Do dé, té bao lién
két md ludi hach bach huyét bao gdm nguyén bao xuong, t& bio biéu mo, té bao ndi
mo, té bao trung bidu mé, té bao soi nhanh, té bao lach va dai thuc bao. TE bao lién
két mo ludi hach bach huyét ciing bao gdm céc té bao ma khong c6 chirc nang thong
thuong 12 té bao lién két md ludi hach bach huyét, nhu nguyén bao soi, ma da dugc
thay ddi vé mat di truyén dé tiét ra hodc biéu hién trén bé mit t€ bao cua ching cic
yéu t6 can thiét cho sy duy tri, sinh truong hodc biét hoa cia HSC, bao gbm thé hé

con clia chung. Cac t& bao lién két mo ludi hach bach huyét tiry y thu dugc tir viée

-31-



29185

tach mot manh mo lympho. Céc t€ bao nay c6 kha ning hd tro sw duy tri, sinh trudng
va biét hoa in vitro hodc in vivo cua cac HSC, bao gém thé hé con cta ching. Mo
lympho bao gdm ca tiiy xuong, mau ngoai vi (bao gbém mau ngoai vi duoc huy dong),
mau day rén, méau nhau thai, gan bao thai, cac t& bao phoi (bao gdm céac té bao mam
cua phoi), cac t€ bao thu duoc tir ddng mach chu - tuyén sinh duc - trung than, va mo6
mém lympho. M6 mém lympho, nhu dugc sit dung & day bao gdm, nhung khong chi
gioi han ¢, cdc mo nhu tuyén e, lach, gan, hach lympho, da, amidan, vién VA va

mang Peyer (mang hach lympho), va t6 hop ctia ching,

Céc té bao lién két mo ludi hach bach huyét tao ra vi moi trudng hd trg trong md
lympho nguyén ven cho sy duy tri, sinh truong va biét héa cdc HSC, bao gém thé hé
con cta chung. Vi méi trudng niy bao gdm céc yéu t6 hoa tan va yéu t6 bé mat t& bao
duoc bidu hién bdi céc loai t& bao khac nhau chita chat nén mé ludi hach bach huyét.
Noéi chung, su hd tro ma cac té bao lién két mé ludi hach bach huyét tao ra vura phu

thudc tiép xtic vira khong phu thudc tiép xtc.

Cac té bao lien két md lusi hach bach huyét, vi du, 1a thuée cing mot co thé
(ban than) hodc khong thudc cling mot co thé (khong phai ban than, vi du, thudc c4 thé
khac cung loai, thudc ca thé cting loai khac gen, thudc ca thé cting gen hoic thudc ca
thé khac loai) vdi cac HSC. Thudc cung mdt co thé, nhu duge str dung & ddy, chi cac
t€ bao clia cling mot dbi tuong. Thudc c4 thé cung loai khic gen, nhu dugc st dung &
day, chi cac t& bao clia ciing lodi nhung khac nhau vé mit di truyén. Thudc ca thé
cung gen, nhu dugc st dung & day, chi cac té bao cua ddi tuong khic dong nhat vé
mat di truyén véi té bao so sanh. Thude ca thé khac loai, nhu duoc sir dung & ddy, chi
té bao ctia cac loai khic nhau. Cc té bao lién két mé ludi hach bach huyét thu duoc,
vi dy, tir md lympho cta déi twong nguoi hodic khong phai ngudi & thoi diém bat ky
sau khi co quan/md da phét trién dén giai doan (tuc 13, giai doan truong thanh) ma &
d6 né c6 thé hd tro su duy tri, sinh truéng hodc biét hoa ciia cac HSC. M6 lympho ma
tir d6 thu duoc céc té bao lién két md ludi hach bach huyét thuong x4c dinh su quy
dinh dong pha hé ma cac HSC dam nhi€m, dan dén su dic hiéu dong pha hé cta thé

hé con dugc biét hoa.
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Viéc ddng nudi cdy cac HSC (va thé hé con cua ching) véi cac té bao lién két
mo ludi hach bach huyét, thuong dién ra dudi cac diéu kién da biét trong linh vuc k§
thudt nay (vi du, nhiét 4o, néng do COz va Oz, mdi truong dinh dudng, khoang thoi
gian, v.v.). Thoi gian di ¢ lam ting s6 luong t& bao 1a thoi gian ma c6 thé d& dang
duogc xac dinh boi chuyén gia trong 1inh vuc ky thudt nay va thay dbi tiry thude vao sb
t& bao ban ddu duoc cly. Luong HSC va té bao lién két mo ludi hach bach huyét ban
dAu duoc dua vao (va sau d6 dugc ciy) thay ddi theo cac nhu cau ctia thtr nghiém.
Luong ly tudng dé dang dugc chuyén gia trong linh vuc k¥ thuat ndy xac dinh theo

nhu cau.

Nhu duge st dung trong ban md ta nay, ddi tuong nghia 1a ca thé. Do do, dbi
tuong bao gém, vi du, dong vat dugc thuan hoa, nhu méo va ché, thi nudi (vi du, gia
suc, ngua, lon, clru, va dé), dong vat thi nghiém (vi du, chudt, tho, chudt cdng, va
chudt lang), dong vat c6 vii, dong vat ¢6 vu khong phai ngudi, linh truong, linh truong
khong phai nguoi, dong vat gam nhim, chim, bo sat, dong vat ludng cu, c4, va dong

vat bét ky khac. Dbi tugng nay tiy y 1a déng vat c6 vi nhu linh trudng hodc ngudi.
Phuong phap lam ting sb luong t€ bao mam tao mau

Do d6, sang ché dé cap dén phuong phap ting s6 lugng t& bio mim tao mau, bao
gdm cac budc (a) tao ra quan thé té bao ban diu chtra té bao mam tao mau va (b) nudi
ciy quén thé t& bao ban dau ndy ex vivo v6i su c6 mit cua tic nhan c6 kha nang didu
chinh hoat tinh va/hodc muc biéu hién thu thé aryl hydrocarbon theo huéng giam
va/hodc chat tac dong xudi dong ciia con dudng thu thé aryl hydrocarbon, trong céc

diéu kién thich hop dé ting sb luong t& biao mAm tao mau.

Thu thé aryl hydrocarbon (dioxin) (Aryl hydrocarbon (dioxin) receptor - AHR)
1a yéu t6 phién ma dugc hoat héa bing phdi tr phan bao tan da biét 1a gay ra nhiéu
anh hudng doc va gy ung thu & dong vat va céd thé ca & nguoi (Safe S 2001 Toxicol
Lett 120: 1-7). Do su hoat héa AHR bi cac phdi tir clia n6, nhidu gen khir doc dugc
cam Ung theo cach phién ma, bao gbm céc gen mi héa cdc enzym chuyén héa ngoai
sinh pha I, nhu céc xytocrom P450 CYP1A1L, CYP1A2, CYPIBI va CYP2S1, va cac
enzym pha II UDP-glucuronosyltransferaza UGT1A6, quinon oxidoreductaza-1
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(NQO1) phu thuéc NAD(P)H, aldehyt dehydroaza ALDH3A1, va mot sé glutathion-

S-transferaza.

Theo mdt phuong an, tic nhan cé kha ning diéu chinh hoat tinh va/hodc mirc
biéu hién thu thé aryl hydrocarbon theo huéng giam va/hodc chét tac dong xudi dong
ctia con dudng thu thé aryl hydrocarbon dugc chon tir nhém gdm: (i) hop chét hitu co;
(ii) phan tit ARN can thiép nho (siRNA) c¢6 kha niang didu chinh méic biéu hién AHR
theo hudng giam; va (iii) oligonucleotit d61 ma c¢6 kha ning diéu chinh mirc biéu hién
AHR theo huéng gidm.

Theo mot phuong 4n cu thé, phuong phap ting s6 luong té bao mam tao maus,
bao gdm budc (a) tao ra quéan thé t& bao ban diu chira t& bao mim tao mau va (b) nuodi
cAy quin thé t& bao ban diu ndy ex vivo v6i sy c6 mit cua tac nhan co kha nangdiéu
chinh hoat tinh va/hodic muc biéu hién cta thu thé aryl hydrocarbon theo huéng giam
va/hodc chit tic dong xudi dong ctia con dudng thu thé aryl hydrocarbon, trong cc
didu kién thich hop d& ting sé lwong té bao mam tao méau, trong d6 tic nhan c6 kha
nang didu chinh hoat tinh va/hodc muc biéu hién cta thu thé aryl hydrocarbon theo
huéng giam va/hodc chét tac dong xudi dong clia con dudng thu thé aryl hydrocarbon

khong phai 1a alpha-naptoflavon hoéc 3'-metoxy-4'-nitroflavon.

Hop chét hitu co e ché hoat tinh AHR (& dy duoc goi 1a chét dbi khang AHR)
da dugc mo ta trong linh vuc k§ thudt nay, vi du, (2-metyl-4-o-tolylazophenyl)amit
cua axit 2-metyl-2H-pyrazol-3-carboxylic (CH223191), alpha naphtoflavon,
resveratrol (Nutr. Metab. Cardiovasc. Dis., 2003 Apr; 13(2):104-13), 3’-metoxy-4'-
nitroflavon (Biochem. Pharmacol., 2007 May 15; 73(10):1622-34, Epub 2007 Jan 30),
va 6-metyl-1,3,8-triclodibenzofuran (Cancer Res., 2004, Apr 15;64(8):2889-97). Chét
tic ché hoat tinh AHR chi hop chit 1am giam hoat tinh AHR it nhat 10%, 20%, 30%,
50%, 60%, 70%, 80% hodc it nhit 90% hoat tinh phién ma cia AHR nhu c6 duoc
trong céc didu kién hoat hoa. Thir nghiém x4c dinh hoat tinh wc ché AHR 14, vi du, thtr
nghiém gen théng bao luciferaza phu thuéc AHR dugc cam mg bang dioxin nhu dugc
mo ta trong ph?ln Vi du thuc hién séng ché. Theo mot phuong 4n, chét tc ché hoat tinh
AHR 13 hop chét ¢c6 EC50 nho hon 10uM, t&t hon 13 nhé hon 5uM khi do dugc trong

thir nghiém gen thong béo luciferaza phu thuéc AHR duoc cam ung bang dioxin.
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AHR 13 yéu t6 phién ma diéu chinh sy phién ma cta nhiéu gen khac nhau &
ngudi. Theo mot phuong 4n, chat tac dong xudi dong ciia qua trinh AHR 1a gen duoc
tryc tiép diéu chinh mtc phién ma bdi AHR. Vi du vé cac gen nay duoc chon tur
CyplB1, CyplAl, va AHRR. AHR ciing c6 chirc ning trong cic qua trinh ngoai vai
trd cam Ung enzym ngoai sinh da dugc biét 3 cta n6. Cac phdi tir ngoai sinh cua
AHR di thé hién la diéu chinh beta catenin, STATS, STAT1, HES-1, c-Myc, C/EBP,
PU.1, B-catenin, p21, P27, pRb, deoxynucleotidyl transferaza, CXCR4, va phéi tr
chemokin CXCL12 (SDF-1) cuta no.

Theo mot phuong &n cu thé, tac nhan c6 kha ning diéu chinh hoat tinh va/hoic
mirc biéu hién cua thu thé aryl hydrocarbon theo huéng giam 1a hop chét dugc xéac

dinh trong phin Ban chét k¥ thuat ctia sing ché.

Theo mdt phuong 4n khac, tic nhin c6 kha ning diéu chinh hoat tinh va/hodc
mirc bidu hién ctia thu thé aryl hydrocarbon theo huéng giam la oligonucleotit d6i ma
hoic phan tr ARN can thiép nho (small interfering RNA - siRNA), c6 kha nang diéu
chinh mtc biéu hién protein AHR hodc muc biéu hién protein cia hon mot chét tac

dong xudi dong ctia AHR theo huéng giam.

Viéc thiét ké cac oligonucleotit d6i m3 ma c6 thé duoc st dung dé e ché mot
cach hitu hiéu mc biéu hién protein AHR phai bi anh huong theo cach ma
oligonucleotit d6 lién két dic hiéu véi ARN thong tin duogc thiét ké trong t& bao theo
cach trc ché sy dich ma cua né. Trinh tu thich hop dé str dung trong viéc thiét k& va
tdng hop céc oligonucleotit 6 ma ma lién két ddc hién v6i ARN thong tin ctia AHR,
AND hé gen va/hodc gen khoi dAu cta né hodc trinh tu kiém so4t khac c6 trong trinh
tu duoc cong bd ctia AHR, cu thé 14 AHR ngudi. Ngoai ra, cac thudt toan dé xac dinh
céc trinh tu véi 4i luc lién két du doan cao nhit v6i dich ARN thong tin ctia chung dua
trén chu trinh nhiét dong hoc chiu trach nhiém vé ning luong cia nhitng thay d6i vé

cAu tric & ca dich ARN thong tin va oligonucleotit cling c6 san.

Viée tdng hop cac phan tir RNAI thich hop dé st dung trong sdng ché c6 thé bi
anh huéng nhu sau: DAu tién, trinh tu ARN thong tin ctia AHR (hodc mdt hodc nhiéu
chét tac dong xudi dong clia n6) duge quét xudi dong mad mo diu AUG d tim céc

trinh tu AA-dinucleotit. Su c6 mit ctia mdi AA va 19 nucleotit lién ké dau 3’ dugc ghi
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lai 1am vi trf dich siRNA tiém ning. Sau d6, cac vi tri dich tiém ning nay dugc so
sénh véi co so dit lidu hé gen thich hop (vi du, ngudi, chudt, chudt cdng, v.v.) bang
céch str dung phin mém sip thing hang trinh tw bit ky. vi tri duoc cho 1a vi tri dich
ma thé hién do tuong déng dang ké v&i cac trinh tu ma hda khac duoc loc. Sau do, cac
trinh tw dugc wu tién 13 céc trinh tu chita ham lugng G/C thép, cu thé 1a céc trinh tu
v&i ham lugng G/C thép hon 55%. Sau d6, mét sb vi tri dich dugc chon theo chiéu dai
cta gen dich. Phuong phép hodc thuit toan dé x4c dinh vi tri dugc cho 1a vi tri dich
cua siRNA dugc mé ta, vi du, trong (Tilesi, et al., Curr. Opin. Mol. Ther. 11:156,
2009). Vi du v& c4c phan ttr siRNA c6 kha nang diéu chinh mtc biéu hién AHR theo
hudng giam la: AHR 1118, 5> GCG GCA TAG AGA CCG ACT TAA TTT CAA
GAG AAT TAA GTC GGT CTC TAT GCC GCT TTT TTG G 3’; AHR 111AS, 5’
CGC GCC AAA AAA GCG GCA TAG AGA CCG ACT TAA TTC TCT TGA AAT
TAA GTC GGT CTC TAT GCC GC 3°; AHR 2428, 5> GGC TTC TTT GAT GTT
GCA TTA ATT CAA GAG ATT AAT GCA ACA TCA AAG AAG CCT TTT TTG
G 3’; AHR 242AS, 5> CGC GCC AAA AAA GGC TTC TTT GAT GTT GCA TTA
ATC TCT TGA ATT AAT GCA ACA TCA AAG AAGCC3’.

Quan thé té bao ban diu chua céc t& bao mam tao mau s& duoc chuyén gia trong
linh vuc k§ thuét nay chon tuy thudc vao ung dung dugc du tinh. Céc ngudn té bao
khéc nhau chtra t& bao mim tao méau di dugc mo ta trong Iinh vuc k¥ thuét nay, bao
gbm tlly xuong, mau ngoai vi, mau day rdn tré méi sinh, nhau thai hodic cdc ngudn

khéc nhu gan, cu thé 13 gan bao thai.

Quén thé té bao nay dAu tién c6 thé duge 1am gidu hodc tinh ché, bao gém viéc
chon loc t€ bao 4m tinh va/ho#ic duong tinh dua trén dAu chuén té bao dic hiéu dé tao
ra quin thé t& bao ban diu. Cac phuong phdp phan 1ap quén thé té bao ban dau nay
dua trén cac diu chuén t& bao dic hidu co6 thé sit dung cong nghé phan loai té bao
duoc hoat hoa bang huynh quang (fluorescent activated cell sorting - FACS), con goi
14 bao ké kiéu dong hoic chit rén hogc chit khong hoa tan ma lién két voi khang thé
hoiic phdi tir tuong tac véi déu chudn t& bao dic hiéu. Vi du, cac té bao c6 thé duge
cho tiép xtc voi chit ran (vi du, cot chita cac hat, binh, cc hat c6 tir tinh) chtra khéng

thé va céc t& bao khong lién két bat ky duoc loai bo. Khi chét rén chira cac hat c6 tir
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tinh hogc thuan tr dugc st dung, cac té bao lién két voi cac hat niy c6 thé d€ dan

duoc phan 1ap bang thiét bi tach tir tinh.

Theo mdt phuong 4n, quin thé té bao ban diu nay dugc lam gidu kiéu hinh dau
chuén té bao mong mubn (vi du, CD34+, CD133+, CD90+) hodc dua trén dong chit
nhudém ra nhu rhodamin, Hoechst hodc hoat tinh aldehyt dehydroaza. Theo mot
phuong 4n cu thé, quan thé t& biao ban diu duoc lam gidu cic té bao CD34+. Céc
phuong phép lam giau té bao CD34+ trong quan thé t& bio mau bao gbm céc kit do
Miltenyi Biotec (lit phan l4p truc tiép CD34+, Miltenyi Biotec, Bergisch, Gladbach,
Germany) hodc Baxter (Isolex 3000) cung cép.

Luwong mau day rén tir mot ddi twong méi sinh duy nhit thuong khong du dé
diéu tri cho ngudi 16m hoic tré 16n hon. Mot wu diém cta phuong phap ting s6 luong
bing cach st dung hop chét theo sang ché, hoic tic nhan c6 kha ning diéu chinh hoat
tinh va/hodc muc biu hién cua thu thé aryl hydrocarbon theo huéng gidm va/hodc
cht tac dong xudi dong cua con duong thu thé aryl hydrocarbon, 1a & chd né cho phép

tao ra du lugng t€ bao mam tao mau chi tir mot don vi mau day ron.

Theo d6, theo mét phuong 4n, quin thé t& bao ban ddu thu duoc tir cac té€ bao
mau diy rén tré méi sinh da duoc lam giau té bao CD34+. Theo mot phuong 4n c6

lién quan, quén thé t& bao ban dau nay thu duoc tir mot hodc hai don vi mau day ron.

Theo mot phuong an khac, quén thé t& bao ban dau thu dugc tir cac t& bao mau
ngoai vi dugc huy déng cta nguoi da duoc lam giau cac té bao CD34+. Theo mot
phuong an c6 lién quan, quin thé té bao thu duoc tir cac t& bao méau ngoai vi duge huy

dong ctia ngudi dugce phan 18p tir chi mot bénh nhén.

Tét hon néu quin thé t& bao ban diu nay chia it nhat 50% t€ bao CD34+, theo
mot s6 phuong 4n, trén 90% té bao CD34+, va c6 thé chira tir 10° dén 10° t€ bao c6
nhan.

Quén thé té bao ban dau c6 thé dugc truc tiép str dung dé lam ting s6 luong hoic

lam lanh déng va bao quan dé st dung sau nay.
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Céc diéu kién nudi cay quan thé t€ bao ban dau dé ting so lugng t€ bao mam tao
méu thay doi tly thude, khong ké nhitng yéu t6 khéc, vao quan thé té bao ban dau, s6

t€ bao cudi mong mudn, va ty 1€ cac HSC cudi mong mudn.

Theo mot phuong 4n cu thé, sir dung quan thé t& bao ban dAu tir cac t& bao mau
day rén duoc lam giau té bao CD34+, cac didu kién nudi cdy bao gdm viéc sit dung
cac xytokin va yéu tb sinh truong khac d8 ting s6 luong té bao mam tao méu, thuong
duge biét trong linh vyc k¥ thuét nay. Cac xytokin va yéu 6 sinh truéng nay bao gbm,
nhung khong chi giéi han &, IL-1, IL-3, IL-6, IL-11, G-CSF, GM-CSF, SCF, FIT3-L,
thrombopoietin (TPO), erythropoeitin, va cac chét tuong tu cta ching. Nhu dugc st
dung & day, “céc chét tuong tu” c6 th8 bao gdm bién thé vé cdu tric bét ky cua cic
xytokin va yéu t4 sinh truéng c6 hoat tinh sinh hoc dudi dang c¢6 trong tu nhién, bao
gdm nhung khong chi giéi han &, cc bién thé voi hoat tinh sinh hoc dugc ting cudng
hodc lam giam so véi cac dang cd trong ty nhién hodc cac chit chi van thu thé
xytokin nhu khéng thé chu van khang thu thé TPO (vi dy, VB22B sc(Fv)2 nhu duoc
mo ta trong WO 2007/145227, va céc chét tuong tu). Cac t& hop cia xytokin va yéu t6
sinh truéng duge chon dé ting sé lwong HSC va céc té bao thé hé ong ba dong thoi
han ché su san sinh cac t& bao da két thuc biét hoa. Theo mot phuong an cu thé, mot
hodc nhiéu xytokin va yéu t§ sinh truéng dugc chon tir nhém gdém SCF, Flt3-L va
TPO. Theo mdt phuong an cu thé, it nhat TPO dugc st dung trong moi trudng khong
c6 huyét thanh trong céc didu kién thich hop dé ting s6 lugng HSC. Theo mét phuong
4n c6 lién quan, hdn hop chua IL6, SCF, Flt3-L va TPO dugc st dung trong phuong
phap ting s6 luong HSC két hop véi hop chét theo sang ché hodc tic nhan c6 kha
nang giam hoat tinh va/hodc muc bidu hién cua thy thé aryl hydrocarbon va/hodc chét

tac dong xubi dong cta con dudng thu thé aryl hydrocarbon.

IL6 hoic interleukin-6 ngudi, ciing duoc biét 1a yéu t6 kich thich t€ bao B 2 da
dugc Kishimoto, Ann. mé ta (review of Imm. 23:1 2005) va c6 ban trén thi truong.
SCF hay yéu t té bao mim ciia nguoi, ciing duge biét 1a phdi tir c-kit, yéu td sinh
truong t& bao md hodc yéu td Steel da dugc Smith, MA va cdc dong téc gia mo ta
(ACTA Haematologica, 105, 3:143, 2001) va c6 ban trén thi truong. Phéi tr Flt3-L
hay phdi tir FLT-3, ciing goi 1a FL 1a yéu t6 ma lién két v6i thu thé flt3 da duoc

-38-



29185

Hannum C md ta (Nature 368 (6472): 643-8) va c6 ban trén thi truong. TPO hay
thrombopoietin, ciing dugc biét 1a yéu t6 sinh truong t& bao nhan khéng 16
(megakarayocyte growth factor - MGDF) hodc phdi tir c-Mpl da dugc Kaushansky K
mo ta (2006, N. Engl. J. Med. 354 (19): 2034-45) va c6 ban trén thi trudng.

Viéc lam ting s6 lwong HSC c6 thé duoc tién hanh trong moi trudng co ban,
duogc bd sung hdn hop chita cic xytokin va yéu t6 sinh trudng dugc md ta trén déy.
Mbi trudng co ban thudong chira axit amin, ngudn cacbon, cdc vitamin, cac protein
huyét thanh (vi dy, albumin), céc mudi vo co, cac cation hoéa tri hai, chit dém va cac
thanh phan khac bét ky thich hop st dung trong viéc ting s6 luong HSC. Vi du vé moi
trudng co ban thich hop cho phuong phép ting s& lugng HSC bao gdm, nhung khong
chi gidi han &, moi trudng tang s6 luong khong chira huyét thanh StemSpan® SFEM
(StemCell  Technologies, Vancouver, Canada), mo6i truong xac dinh
StemSpan® H3000 (StemCell Technologies, Vancouver, Canada), CellGro® SCGM
(CellGenix, Freiburg, Germany), StemPro®-34 SFM (Invitrogen).

Theo mot phuong an, hop chét theo sang ché hoic tic nhan c6 kha ning giam
hoat tinh va/hodc mirc biéu hién cta thu thé aryl hydrocarbon va/hodc chét tac dong
xudi dong ctia con dudng thu thé aryl hydrocarbon, duge st dung trong phuong phap
tang s6 luong quin thé t& bao ban dAu tvéi ndng do thich hop dé ting s6 luong HSC.
Theo mot phuong 4n cu thé, hop chat ndy hoc tac nhan diéu bién AhR duoc st dung
v6i ndng d6 nam trong khoang tir 1pM dén 100pM, vi du, ndm trong khoang tir 10pM
dén 10uM, hodc ndm trong khoang tir 100pM dén 1puM.

Theo mdt phuong 4n cu thé khi quin thé t& bao ban diu chi yéu chira céc t€ bao
duoc 1am giau CD34+ tir mot hodc hai don vi mau day rén, cic t€ bao dugc sinh
trudng trong cac diéu kién dé ting sé luong HSC trong khoang thoi gian tir 3 ngay
dén 90 ngay, vi duy, tir 2 dén 7 ngay va/hodc cho dén khi dat dugc s6 1an ting dinh
trude va thu duoc quﬁn thé té bao dic trung. Theo mot phuong 4n cu thé, cac té bao
duogc sinh trudng trong cac didu kién dé ting s6 lwong HSC khong qua 21 ngay, 14
ngay hodc 7 ngay.

Theo mdt phuong 4n, quan thé t& bao ban diu duoc nudi cdy trong khoang thoi

gian du dé dat duoc s té bao CD34+ tuyét dbi it nhit 12 10%, 105, 107, 10® hodc 10° té
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bao. Theo mot phuong 4n khéac, quin thé té bao ban dau dugc nuodi cdy trong khoang
thoi gian du dé ting sd lugng té bao CD34+ 1én 10 dén 50000 1an, vi dy, ting sd lugng
tir 100 dén 10000 lan.

Quén thé t& bao thu dugc sau khi ting sb lugng c6 thé dugc st dung ma khong

cAn tinh ché tiép hoic c6 thé duoc tinh ché hoic chon loc.

Sau d6, quin thé t& bao nay c6 thé dugc rira d& loai bo hop chat theo sang ché
hodc tic nhan c6 kha ning gidm hoat tinh va/hosic muc biéu hién cta thu thé aryl
hydrocarbon bét ky khéc va/hodc chét tac dong xubi dong cta con duong thu thé aryl
hydrocarbon va/hodc thanh phan bét ky khic ctia modi trudng nudi cdy té bao va tao
huyén phu lai trong méi trudng tao huyén phi t& bao thich hop d& str dung ngin han

hodc moéi trudong bao quan dai han, vi dy, mdi trudng thich hop dé bao quan lanh.

Quén thé té bao véi cac HSC dugc ting sé lugng thu duge bang phuong phép ting 5O

lwong va dugc phdm

Sang ché ciing d& xuét quin thé t& bao vé&i cac HSC duoc ting sé luong, thu
duoc bing phuong phap tang s6 lugng duge md ta trén day. Theo mdt phuong an cu
thé, quan thé té bao nay duogc tao huyén phu lai trong méi trudng duge dung thich hop

dé sir dung cho vat chi dong vat c6 v, nhd d6 tao ra dugc phém.

Hop chét nhu duogc xé4c dinh trong phin Ban chat k¥ thuat clia sing ché hoic tac
nhan c6 kha ning giam hoat tinh va/hodc murc bidu hién cua thu thé aryl hydrocarbon
va/hodc chat tac dong xudi dong cta con dudng thu thé aryl hydrocarbon cho phép
tang sd luong cac HSC, vi dy, chi tir mét hodc hai don vi mau day ron, dé tao ra quén
thé té bao c6 s6 luong va chat luong thich hop @& cAy mé ngén va dai han hitu hiéu &
bénh nhén 13 ngudi can cdy mb. Cu thé, sang ché dé cap dén dugc phim chta quin
thé té bao with v&i cac HSC duogc ting sb lwong thu duoc tir khdng qua mot hodc hai
don vi mau day rdn, trong d6 dugc phadm nay chia tdng lugng té bao it nhat 105, 10°,
107, 108 hodic 10° t& bao, véi tir 20 dén 100%, vi dy, tir 40 dén 80% tdng sb té bao la té
bao CD34+. Theo m{t phuong an c6 lién quan, dugc phidm nay chira tir 0,1 dén 40%,
vi du, tir 0,1 dén 10% tdng sb té bao 1a CD34+ Thyl+ va tir 20 dén 80% té bao 1a
CD34+ CD45RA+. Theo mdt sé phuong 4n cu thé, dugc phim ndy chta tir 10 dén
95% s6 t& bao 1a CD38+ va tir 5 dén 70% sb té bao 1a CD133+.
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Sang ché con dé xuét quan thé t& bao véi cic HSC duge ting s6 luong hoic
dugc phdm chita n6 dé st dung trong viéc di ghép hogc tu ghép t& bao midm & doi

tugng dong vat co vu.

péi tuong duoc néu & day 1a, vi du, nguoi cho tiy xuwong hodc ca thé bi hodc c6
nguy co bi tiu hao hodc han ché cac muc té bao mau. Tay ¥, dbi tuong nay 1a ngudi
cho tily xwong trudc khi thu thdp tiy xuong hodc ngudi cho tiy xwong sau khi thu
thap tuy xuong. Péi tuong tuy v 1a ngudi nhdn manh ghép tuy xuong. Cac phuong
phap dugc mé ta & day dac biét hitu dung vdi cac ddi twong c6 ngudn du trit tiy
xuong han ché nhu dbi tuong cao tudi hodc dbi twong trudc d6 di duge diéu tri lam
suy yéu mién dich hodc diéu tri 1am hao mon tiy nhu héa liéu phap, vi du, dé diéu tri
bénh bach cdu hoidc u bach huyét. Tuy vy, dbi tuong cé muc té bao méu giam hoic c6
nguy co giam muc té bao mau so v6i mirc t& bao mau ddi chimg. Nhu dugc sit dung &
day, thuat nglt mic t& bao méu d6i ching chi muc t€ bao mau trung binh & d6i tuong
trude khi hodc thyue té khong thuc hién hoat dong 1am thay déi mirc té bao mau & dbi
tuong nay. Hoat dong lam thay d6i muc té bao mau bao gém, vi dy, bénh thiéu mau,
chin thuong, héa tri liéu, ghép tuy xuong va tri liéu phéng xa. Vi du, dbi tuong méic

bénh thiéu méau hodc mat mau so, vi dy, chan thuong.

Quén thé HSC duoc lam ting s6 lwong hodc ché pham chira quin thé t& bao véi
cac HSC duoc ting s6 lugng duoc sir dung cho d6i tuong, vi du, trudc, luc, hodc sau
hoa tri liéu, tri liéu phong xa hodac ghép tuy xuong. Tuy v, dbi tuong bi tiéu hao tiy
xuong lién quan dén, vi dy, hdi chimg bAm sinh, di truyén hodc méc phai dic trung
bdi sy mét tay xuong hodc tidu hao tiy xuong. Do do, d6i tuong nay tuy y la d6i
tuong cn cac thé tao mau. Tuy ¥, dbi tuong nay 1a ngudi cho tiy xuwong hodc d6i

tuong méc hodc ¢ nguy co bi tiéu hao tity xuong.

Viéc st dung t& bao mam tao mau 1a hitu dung trong diéu tri b6 sung cho hoa
liéu phap hoic tri liéu phéng xa. Vi du, cac HSC dugce dinh vi trong mau ngoai vi va
sau d6 phén lap tir d6i twong s& trai qua hoa tri 1iéu, va sau d6 céc té bao tri liéu nay s&
duoc dua trd lai. Do do, d6i tuong nay la dbi twong trai qua hoac duy tinh 12 s& trai qua
vidc didu tri lam tiéu hao té bao mién dich nhu héa tri liéu, tri liéu phéng xa hodc lam

ngudi cho trong viéc ghép tiy xuong. Ty xuong la mot trong nhiing mé sinh san
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nhiéu nhét trong co thé va do d6 thudng 1a co quan bi pha hity dAu tién béi cac thude
héa tri liéu va phong xa. Két qua la viéc san xudt t& bao mau nhanh chéng bi tidu diét
trong qua trinh hoéa tri liéu hodc didu tri béng phéng xa, va héa tri liéu hoac phéng xa
phai dugce dimg lai dé hé théng tao mau bd sung thém ngudn té bao mau trude khi
bénh nhan dugc didu tri lai bing héa tri liéu. Do d6, nhu dugc md ta & day, cac HSC
hoic cac t& bao mau dugc tao ra bang cac phuong phap duge md ta & déy tuy y duoc

str dung cho céc dbi tuong nay khi can cic t€ bao mdu bod sung.

Sang ché dé xuit cac HSC duogc ting s6 lwong bing hop chit theo sang ché hozc
tac nhin c6 kha nang giam hoat tinh va/hodc muic bidu hién cta thy thé aryl
hydrocarbon va/hodc chit tac dong xu6i dong cua con dudng thu thé aryl hydrocarbon
hoic cac ché phdm véi cac HSC duge ting s6 luong nhu duge md ta trén day két hop
v6i yéu t6 tri liéu c6 kha ning ting cudng mic ting sinh clia cac HSC in vivo, in vitro,
hoiic ex vivo (vi du, phan tir nho, khang thé, hodc céc chit twong tw) va tity y it nhat
mot ta duge hoac chit mang dugc dung. Yéu t6 tri liéu c6 kha ning ting cudong mitc
tang sinh ctia HSC nghia la: khang thé cha van khang thu thé TPO (vi dy, VB22B
sc(Fv)2 nhu duoc md ta chi tiét trong cong bd don qudc t& s6 WO 2007/145227, va
tuong tw); xytokin nhu SCF, IL-6, phéi tir Flt-3, TPO hogc chat twong ty TPO (vi du,
nhu cac chit dugc mé ta trong W0O/2007/022269; W0/2007/009120;
WO0/2004/054515; WO/2003/103686; W0O/2002/085343; WO/2002/049413;
W0/2001/089457; WO/2001/039773; W0O/2001/034585; W0O/2001/021180;
W0/2001/021180; WO/2001/017349; WO/2000/066112; WO/2000/035446;
W0O/2000/028987; WO/2008/028645; va tuong tu); yéu td kich thich tip doan bach
cau hat (Granulocyte colony stimulating factor - G-CSF); yéu t6 kich thich tap doan
dai thuc bao dai thuc bao (granulyte macrophage colony stimulating factor - GM-
CSF); prostaglandin hodc chét cha vén thu thé prostaglandin (vi du, chét chu véan thu
thé 1 cta prostaglandin E2 (EP-I), chét cht van thy thé 2 cua prostaglandin E2 (EP-2),
chét chti van thu thé 3 cta prostaglandin E2 (EP-3) va chit cht van thu thé 4 cta
prostaglandin E2 (EP-4), nhu dugc mo ta chi tiét trong cong bd don qudc té s6
WO0/2008/073748); tetractylenpentamin (TEPA); céc phéi tir Notch (Delté-l); va/hodc
chét chl van WNT. Ngoai ra, viéc nudi cy céc té bao mam vé6i t& bao mam trung md

(mesenchymal stem cells - MSCs) ngédn ngira bénh chép chéng chu (graft-versus-host

-42-



29185

disease - GVHD) va c6 thé gitip ting s luong t& bao mdm. Cac MSC va té bao mdm

c6 thé dugc ghép dudi dang toan b gidng nudi ciy.

Dugc dung nghia 1a nguyén li¢u khong phai la khong duoc mong mudn vé mit
sinh hoac hodc theo cach khac, nghia 13, nguyén liu nay c6 thé duoc st dung cho dbi
tuong hodc té bao, ma khong gy ra céc tdc dung sinh hoc khéng mong mubn hozc
tuong tac theo céac c6 hai véi cac thanh phin khac ctia duge phim chita né. Chét mang
hoc ta dugc dugc chon dé giam thiéu su thoai hoa cua hoat chét va gidm thiéu cac tac

dung phu bét loi & d6i tuong hodc té bio.

Ché pham dugc bao ché theo cach thong thudng bat ky dé sir dung trong céc
phuong phap duge md ta ¢ day. Viéc st dung la qua dudng bét ky ma cac chuyén gia
trong linh vuc k¥ thuat nay biét 12 hiru hiéu. Vi du, ché phdm c6 thé dugc sit dung qua
duong miéng, ngoai dudng ti€u héa (vi du, trong tinh mach), bang cach tiém trong

bip, tiém trong mang bung, qua da, ngoai co thé, trong miii hogic cuc bd.

Phuong phép st dung duoc uu tién la truyén trong tinh mach. S6 té bao duoc
truyén s& phu thudc vao cic yéu t6 nhu gidi tinh, d6 tudi, thé trong, loai bénh hoc rdi
loan, giai doan bénh, ty 1& phﬁn tram céc té bao mong mudn trong qu?m thé té bao va
luong t& bao cAn dé tao ra hiéu qua didu tri. Theo mot phuong 4n cu thé, ché phdm
duoc st dung bing cach truyén trong tinh mach va chira it nhat 10* t€ bao/kg, tir 10°
dn 5.107 t& bao/kg hodc nhidu hon néu cin. Theo mdt phuong 4n cu thé, céc té bao
duoc truyén déu thu duogc tir cac t€ bao mau day ron duogc ting s6 lugng tir mot tré so

sinh duy nhét.

Chét mang duoc dung dé truyén ché phim chira t€ bao vao bénh nhan thuong
bao gdm nudc mudi duoc dém bing 5% HSA hoic moi trudng co ban khong bd sung

hodc moi trudng da biét trong linh vuc nay.

Pé str dung qua dudng miéng, ché phém c6 dang, vi du, vién nén hodc vién nang
duoc bao ché bang phuong phap thong thuong véi ta duoc duoc dung nhu chat lién
két (vi dy, tinh bot ngd dugc gelatin hoa trudc, polyvinylpyrolidon hodc
hydroxypropyl metylxenluloza); chit don (vi dy, lactoza, xenluloza vi tinh thé hoic
canxi hydro phosphat); cht 1am tron (vi du, magie stearat, talc hoc silic oxit); chat

gay ra (vi dy, tinh bt khoai tdy hodc tinh bét natri glycolat); hodc chét 1am 4m (vi du,
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natri lauryl sulfat). Vién nén dugc bao bang cc phuong phap da biét 13 trong linh vuc
k¥ thut nay. Cac ché phim dang long dé st dung qua duong miéng c6 dang, vi du,
dung dich, xi r6 hodc huyén phi, hogc ching c6 thé c6 dang san phim kho dé hoan
nguyén bing nudc hoic chét din thich hop khac trudc khi sit dung. Céc ché pham
dang long nay dugc bao ché voi cac chit phu trg dugc dung nhu chét tao huyén phu
(vi du, xi r6 sorbitol, cac dAn xuét xenluloza hodc chit béo an duoc duge hydro hoa);
chét tao nhil twong (vi du, lexitin hodc acaxia); cac chit din khong chira nudc (vi du,
diu hanh nhan, c4c este dau, ruou etylic hodc dau thuc vat phan doan); va céac chét
bao quan (vi du, metyl hodc propyl-p-hydroxybenzoat hodc axit sorbic). Ché pham
nay tuy y chira mubi dém, chit tao huong, chét tao mau va chit 1am ngot néu thich
hop.

Céc ché phdm duoc bao ché dé sir dung ngoai dudng tiéu héa bang céch tiém, vi
du, bang cach tiém lidu cao hoic truyén lién tuc. Ché phdm ding dé tiém duogc thé
hién dudi dang 1iéu don vi, vi du, trong 6ng ampun hodc dung cu chia nhiéu liéu, c6
hodc khong bd sung chit bao quan. Ché phdm & dang nay nhu huyén pht, dung dich
hoiic nhii trong trong chit din dAu hodc nudc, va cb thé chira cac chat dinh dang nhu
chét tao huyén phu, chét 8n dinh va/hoic chat phan tan. Theo cach khac, hoat chét &
dang bot dé hoan nguyén bang chit dan thich hop, vi du, nudc v tring khong chira
chit gay sét, truéc khi st dung. Noi chung, nudc, dau thich hop, nuéc mubi, dung
dich nudc dextroza (glucoza), va va cac dung dich dudng cé lién quan va glycol nhu
propylen glycol hodc polyetylen glycol 1a céac chit mang thich hop cho cdc dung dich
dung ngoai duong tiéu héa. Cac dung dich dé str dung ngoai dudng tiéu hoa chua, vi
du, mudi hoa tan trong nuée cua hoat chét, chit dn dinh thich hop va, néu cin, cac
chit dém. Céac chét chéng oxy héa nhu natri bisulfat, natri sulfit hodc axit ascorbic, 1a
céc chat én dinh thich hop mdt minh hodc két hop. Tuong ty, axit xitric va mudi cia
n6 va axit natri etylendiamintetraaxetic (EDTA) tiy y duoc st dung. Ngoai ra, cac
dung dich dung ngoai duodng tiéu hoa tuy y chira chét bao quan nhu benzalkoni clorua,
metyl- hodc propyl-paraben va clobutanol. Cac chat mang duoc dung thich hgp duoc
md ta trong tai liéu ctia Remington: The Science va Practice of Pharmacy, 21st
Edition, David B. Troy, ed., Lippicott Williams & Wilkins (2005), it nhét cic nguyén

liéu li€én quan dén chat mang dugc dung va ché phém.
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Céac ché pham tuy ¥y duoc bao ché duéi dang vt pham chira. Ché phim hoat
dong kéo dai nay tuy y duoc st dung bing cach ciy duéi da. Do d6, vi dy, cac ché
pham duoc bao ché v6i nguyén liéu polymer hodc nguyén liéu ki nuge thich hop (vi
du, dudi dang nhii twong trong dau duoc dung) hoidc nhua trao dbi ion, hodc dudi dang
cac dan xuét it hoa tan, vi du, dudi dang mubi it tan. Céc ché phém duoc str dung hoac

cly cung v6i vién cdy ddng thoi hodce sau khi cly ghép bang phiu thuat.

Ngoai ra, cac phuong phép duoc chudn duge sir dung dé kiém soat thoi gian hoat
dong. Bao gdm ché pham giai phong c6 kiém soat va cac phan tir 16n thich hop, vi du,
polyme, polyeste, axit polyamino, polyvinyl, pyrolidon, etylenvinylaxetat, metyl
xenluloza, carboxymetyl xenluloza hodc protamin sulfat. Ché phim chira c4c phan ti
16 ciing nhu phuong phap két hop duoc diéu chinh dé giai phéng c6 kiém soat. Tuy
y, chit nay dugc két hop vao hat vat lidu polyme nhu polyeste, axit polyamino,
hydrogel, axit poly(lactic) hodc copolyme etylenvinylaxetat. Ngoai viéc dugc két hop,

c4c chét nay tuy y duoc st dung dé chtta hop chat trong vi nang.

Ché phim dé str dung trong céc phuong phap duge md ta & déy tiry y dugc bao
ché dudi dang ché pham giai phong chim va/hodc giai phéng theo thoi gian. Céc dugce
pham giai phong kéo dai va/hodc giai phong theo thoi gian duge bao ché bang céc thé
giai phong kéo dai hodc dung cu phin phéi da duoc cac chuyén gia trong linh vuc k§
thuat nay biét r3. Ché phdm duoc str dung dé giai phong cham hodc kéo dai mét hodc
nhiéu hoat chit bang cach sir dung, vi du, hydropropylmetyl xenluloza, cac chit nén
polyme khac, gel, cdc mang thdm duoc, cac hé thdm thau, cac mang bao nhiéu 16p, vi
hat, hat m&, vi cAu hodc 6 hop cta ching dé tao ra profin gidi phong mong mubn theo
ty 16 thay dbi. Cac ché phim giai phéng kéo dai thich hop dugc chon dé sir dung cling
v6i cac ché phiAm duoc mé ta & day. Do d6, cac dang liéu don vi don thich hop dé sir
dung qua dudng miéng, nhu, nhung khong chi gioi han ¢, vién nén, vién nhong, vién
nang, vién bao gel, bot dugc lam thich img dé giai phong kéo dai duoc st dung.

Céc ché pham tlly ¥ dugc phan phdi bing hé giai phong c6 kiém soat. Vi du, ché
phdm duoc st dung bang cach truyén trong tinh mach, bom tham thau ciy ghép duoc,
cac hat m&, hodc cac phuong phap st dung khac. Hé gidi phong co kiém soét dugc bd

tri gan voi dich.
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Tuyy, can st dung ché phém theo cach cuc bd, tic 13, & ving cAn diéu tri. Vi du,
ché phim duoc st dung biang cach tiém vao tlly xuong ct xwong dai. Viéc sir dung
cuc bo duoc thuc hién, vi duy, béng cach tiém cuc bd trong qua trinh phﬁu thuat, s
dung khu tri (vi du, két hop véi viéc bang bd vét thuong sau khi phiu thuat), tiém,
thong tiéu, thubc dan, hodc vién céy. Vién céy c6 chit liéu xép, khong xép hodc

gelatin, bao gdm mang, nhu mang cao su silic hodc soi.

Dugc phim dugc mb ta & ddy dugc st dung theo cach thong thudong bét ky sin
c6 dé sir dung két hop véi duge phém dudi dang hoat chét tri liéu riéng biét hoic két
hop v6i cac hoat chit tri lidu. Tty ¥, ching duge sit dung mét minh, nhung thuong sir
dung cung véi chét mang dugc dung duogc chon trén co s¢ duong dung thube duoc

chon va thuc hanh duoc ti€u chudn.

Céac hop chit duoc mé ta & day duogc tao ra & dang dugc dung bao gém mudi va
dan xuit dugc dung ctia ching. Thuit ngit dang duoc dung chi ché pham chira hop
chét dugc mo ta & day thudng an toan, twong d6i khong doc va khong phai 1a khong
duoc mong mudn vé mit sinh hoc hodc theo cach khac. Céc ché phém nay tuy y chira
chit mang hoic chét 6n dinh duoc dung khong doc voi té bao hoic ddi tuong tiép xtic
v6i chung & lidu luong va ndng d6 duoc st dung. Vi du v& céc chit manh chap nhan
duoc vé mit sinh ly bao gém céc chat dém nhu phosphat, xitrat, va cac axit hitu co;
céc chét chdng oxy hoa bao gdm axit ascorbic; polypeptit phan tir luong thap (it hon
10 gbc); protein, nhu albumin huyét thanh, gelatin, hodc globulin mién dich; cac
polyme wa nuéc nhu polyvinylpyrolidon; cic axit amin nhu glyxin, glutamin,
asparagin, arginin hodc lysin; cdc monosacarit, disacarit, va cac hydrat cacbon khac
bao gém glucoza, manoza, hodc dextrin; cac chét chelat hoa nhu EDTA; cic rugu
duodng nhu manitol hodc sorbitol; cic ion d6i tao mudi nhu natri; va/hodc cac chét
hoat déng bé mit khong ion nhu TWEEN™ (Unigema, United Kingdom), polyetylen
glycol (PEG), va PLURONICS™ (BASF, Germany).

Thuat ngit mudi axit va din xuit dugc dung chi mudi va dan xuét ctia cac hop
chét c6 cdng thirc I duge mo ta & ddy ma gitt dugc hoat tinh sinh hoc va cac tinh chét
nhu dugc mo ta, va khdng phai 1a khong mong mudn v& mit sinh hoc hoic theo cach

khac. Cac mubi dugc dung duoc diéu che, vi dy, bang cac axit vO co nhu axit
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clohydric, axit bromhydric, axit sulfuric, axit nitric, axit phosphoric va céc axit tuong
tw, va c4c axit hitu co nhu axit axetic, axit propionic, axit glycolic, axit pyruvic, axit
oxalic, axit maleic, axit malonic, axit suxinic, axit fumaric, axit tartric, axit xitric, axit
benzoic, axit xinamic, axit mandelic, axit metansulfonic, axit etansulfonic, axit p-

toluensulfonic, axit salixylic, va c4c axit tuong tu.

Do 6n dinh vé mit hoa hoc cia ché phém chtra hgp chét c6 cong thirc I hoic
mudi hoic este duge dung clia n6 dugc ting cudng bang cac phuong phap ma chuyén
gia trong linh vuc k§ thudt nay di biét r8. Vi du, este cua axit alkanoic ciia sorbitol
dugc polyetoxy hoéa (polysorbat) dugc bd sung vao ché phdm chira hop chét c6 cong

thirc I voi lugng hit higu dé ting cuong do dn dinh v& mit héa hoc ctia hop chét nay.

Dit liéu thu dugc tlr cac thr nghi€ém nuoi céy té bao va nghién cru dong vat tuy y
duoc st dung dé dinh ra cac khoang liéu dé sir dung & ngudi. Tét hon, néu liéu hop
chit nay nim trong khoang cic ndng do tudn hoan chira mot lwong nho hoic khéng
chtra doc td. Liéu thay ddi trong pham vi nay tiry thudc vao dang lidu duoc st dung va
duong stir dung. Pdi véi hop chét bat ky duogc sir dung trong cac phuong phap da dé

xuat, liéu hitu hiéu ban dau duoc danh gia tir cac thir nghi€m nuéi cay té bao.

Nhu duoc d& xuit & ddy goi hodc kit chita mot hodc nhiéu dung cu chira mot
ho#c nhiéu thanh phan duoc mo ta & day. Kit nay tuy y chira cac dung dich va dung
dich dém néu cin. Kit nay tuy ¥ bao gdm quén thé té bao mam duoc ting sd lugng
duoc tao ra bang phuong phap md ta trén day hodc ¢6 thé chitra cac dung cu chira hodc
ché phdm d& tao ra quan thé HSC duoc ting s6 luong. Cu thé, sang ché dé xuét kit aé
tang sé luong té bao mim tao méu ex vivo, chira hop chit nhu dugc xéac dinh trong
phén ban chét k¥ thuat clia sang ché va phan huéng dan @& sir dung hop chét hay theo
phuong phap ting sb lugng HSC va, tiy y, mot hodc nhiéu xytokin hozc yéu t6 sinh
trudng, hodc méi trudng sinh trudng cta té bao, cu thé 13 mdi trudng dé 1€ bao mam
tao mau sinh trudng nhu dugc mo ta trén day. Kit nay co thé chtra thém céc khang thé
d& kiém tra su san sinh cac t& bao, nhu khang thé khang CD34, khing thé khang
CD133, khéng thé khang CD38, khang thé khing CD45RA va/hodc khang thé khang

Thy1. Theo mot phuong 4n cu thé, kit nay con chtra thém mdt hodc nhiéu xytokin or
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yéu t6 sinh trudng duoc chon tr nhém gdm IL6, FLT3-L, SCF va TPO. Tuy y két hop

(c4c) tai hoc kit ndy v6i phan hudng dan sir dung.

Sang ché ciing d& xut kit ¢ cung cAp luong hiru hidu cta hop chét theo sang
ché @ tang HSC & dbi tuong, kit nay chira mot hoic nhiéu lidu hop chét dé st dung
trong mot khoang thoi gian, trong d6 tong sb liéu hop chit theo séng ché trong kit
bing luong hitu hidu du dé ting HSC & déi twong. Khoang thai gian 1 tir mot dén vai
ngay hodc tudn hodc thang. Do d6, khoang thoi gian it nhét khoang 5, 6, 7, 8, 10, 12,
14, 20, 21, 30 hodc 60 ngay hodc dai hon hoéc nam trong khoang tir 1 dén 90 ngay.

Quy trinh diéu ché cac hop chit theo sang ché

Sang ché ciing bao gdm cac quy trinh diéu ché cic hop chét theo sing ché.
Trong cac phan ing duoc mo ta, cAn bao vé cac nhom chirc dé phan tng, vi dy, céc
nhém hydroxy, amino, imino, thio hodc carboxy dugc mong mudn trong san phim
cudi, dé tranh viéc chung tham gia vao cac phan ing khong mong mudn. Céc nhém
bao vé thong thuong cod thé duoc st dung theo phuong phép thyc hanh chudn, vi du,
xem T.W. Greene va P. G. M. Wuts trong “Protective Groups in Organic Chemistry”,
John Wiley and Sons, 1991.

Céc so dd phan g 1-5 sau md ta chi tiét viec didu ché cac hop chit theo sang
ché. Chuyén gia trong linh vuc k¥ thuét nay cAn nhén thiy ring, theo cic phuong phép
chi tiét sau, cdc nhém Ry, R, R3, Ry, va Ly bat ky cé thé tuyd y duoc tao ra tiép béng
cac phép chuyén hoa da biét dé thu duge cac hop chit cudi mong mudn cé cong thic

L

Céc hop chat c6 cong thirc I ¢6 thé dugc didu ché theo so dd phan tmg 1:
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So db phan tmg 1

| |
R4-X4
Gu%[GZG ) Gl&%@
/KG/ /1 - > )\ ¥z N

cl . N c” TGy L
®) ¢
4)
R4
R. R I '?2
2 _B-~
/ ’” Ho B oH i
2 5) HN 3) e
R G3 2 G2 —_— /Gﬁ P /G1
/lk = /G1 R1 G4 N\
Cl G4 N\ R4
R4

@) "

trong d6 Gi, G2, G3, Gs, R1, R2 va R4 nhu duoc xéc dinh cho cong thic I trong
phin Ban chit k§ thuét ciia séng ché va L cia cong thirc I duge x4c dinh trong so do
phan tmg 14 —-NH-L;- twong dwong véi, vi du, -NRsa(CH2)o3— khi Rsa 12 hydro va —
(CH2)o3—1a L1.

Céc hop chét c6 cong thic I ¢6 thé duge diéu ché bing cach cho hop chat c6
cdng thtrc 2 phan tng vé1 hop chét ¢ cong thic 3 véi su ¢6 mit cla chét xtc tac thich
hop (vi du, Pd2(dba)s, hodc cac chét tuong tu) véi su ¢6 mit cua phéi tir thich hop (vi
du, 1,3-bis(2,4,6-trimetylphenyl) imidazoli clorua), bazo thich hop (vi du, Cs2COs,
hodc cdc chét twong tu) va dung mdi thich hop (vi du, 1,4-dioxan) ¢ nhi¢t do nam
trong khoang tir 80 dén 100°C trong 2 dén 48 gid. Cac hop chét c¢6 cong thirc 2 lan
luot ¢6 thé duoc didu ché bing cach cho hop chit c6 cong thitc 4 phan Gng voi luong
hoi du hop chit amin ¢ cong thirc 5 trong dung méi thich hop (vi du, isopropanol) &
nhiét d6 tir nhiét d6 trong phong dén khoang 80°C. Céc hop chit c6 cong thirc 4 ¢6 the
duoc didu ché bing cach alkyl héa hop chit c6 cong thirc 6 bing chét alkyl héa thich
hop 7, trong d6 X is clo, brom, iod hodc este sulfonat ester, vl sy ¢6 mat cia bazo
thich hop (vi dy, natri hydrua hodc kali carbonat), trong dung moéi thich hop (vi du,
DMF), & nhiét d® ndm trong khoang tir 0°C dén 80°C. Theo cach khac, phan tmg c6
thé duoc thuc hién trong cic diéu kién Mitsunobu béng cach st dung ruou thich hop

R4-OH véi sy c6 mit cia phosphin thich hop (vi du, triphenylphosphin) va
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azodicarboxylat (vi du, dietylazodicarboxylat), trong dung méi tro nhu THF hodc
toluen, & nhiét do tir 0 °C dén nhiét do trong phong.
Céc hop chit ¢6 cong thirc Ia, trong d6 Gi 1a CRs va trong do tit ca cac nhom G

khéc 12 N, c6 thé ciing duoc didu ché bing tién trinh nhu 13 theo so d phan tng sau 2:

So db phan tng 2
cl
Cl
\ RgX4 NJ\/EN
AN \
L R O pp e :
P N H,N" NT N
HNT N N Ry
(11 (10)
R
) o
R
Ho ®~oH 2
3)

cl cl . HNH
N N H,N T () N
NI ( NT 2 N
Jil>“3 }f1>«3 PR
>N~ N R NN R N7 N
R, R, R,

©) G (12)

trong d6 Ri, Rz, R3 va R4 nhu dugce xé4c dinh cho cdng thic I trong phin ban chét
k¥ thudt cua sang ché va L cta cong thirc I duoc xdc dinh theo so d6 phan tng 13 —
NH-L- twong duong véi, vi du, ~NRsa(CHz)o-3— trong d6 Rsa 12 hydro va (CHz)o-3— 1a
L.

Céc hop chét c6 cong thic I c6 thé dugce didu ché bing cach cho hop chit co
codng thirc 8 phan tng v6i hop chit amin c6 cdng thic 5 trong dung méi thich hop (vi
du, isopropanol) ¢ nhiét do tir nhiét 4o trong phong dén khoang 100°C. C4c hop chat
c6 cong thic 8 ¢6 thé 14n Iuot dugc didu ché bing cach cho hop chét c6 cong thic 9
phan Umg v6i1 hop chét c6 cong thirc 3 véi sy c6 mit cia chét xuc tac thich hop (vi du,
Pd(PhsP)s , Pda(dba)s, hodc cac chét twong tw), tity ¥ v6i su ¢6 mit ctia phdi tir thich
hop (vi du, 1,3-bis(2,4,6-trimetylphenyl) imidazoli clorua), bazo thich hop (vi du,
Cs2CO3, hodic cac chét tuong ty) va dung moi thich hop (vi du, 1,4-dioxane) & nhiét
@6 of ndm trong khoang tir 80 d&n 100°C trong 2 dén 48 giv. Cac hop chét c6 cong
thirc 9 14n luot c6 thé duoc didu ché cho hop chit ¢ cong thirc 10 phan tmg voi hdn
hop chtra di-iodometan, ddng (I) iodua, va alkyl nitrit (vi dy, isoamylnitrit), thy y v&i

su ¢6 mit cla dung mdi tro, & nhiét do nim trong khoang tir 50 dén 100°C. Cac hop
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chit ¢6 cong thuc 10 c¢6 thé duoc diéu ché bang cach alkyl héa hop chét c6 cong thic
11 bﬁng chit alkyl hoa thich hop 7, trong d6 X1 1a clo, brom, iod, hodc este sulfonat,
voi su ¢6 mit cia bazo thich hop (vi dy, natri hydrua hodc kali carbonat), trong dung
méi thich hop (vi du, DMF), & nhiét d6 ndm trong khoang tir 0°C dén 80°C. Theo cach
khéac, phan tmg c6 thé duge thuc hién trong cac didu kién Mitsunobu bang cach sir
dung ruou thich hop R4-OH v6i sy ¢6 mdt cia phosphin thich hop (vi du,
triphenylphosphin) va azodicarboxylat (vi dy, dietylazodicarboxylat), trong dung mo1
tro nhu THF hoac toluen, & nhiét do tir 0°C dén nhiét d6 trong phong.

Céc hop chat c6 cong thirc II, 13 tap con ctia céc hop chét co6 cong thirc I trong do
R; 13 heteroxyclyl lign két N hodic heteroaryl lién két N, c6 thé dugc diéu ché nhu

duoc md ta chi tiét trong so dd phan tmg 3 sau:

So db phan tmg 3
R
R i g
L, R HN
HN (20) TN G2
G _ G
G X 2 | M1
)i)j: /G1 R1/KGj N\
N
C| G4 \ R4
R4

) (n

G1, Gz, G3, G4, Ri, R2 va R4 nhu duoc xac dinh cho cong thuce I trong phé”ln Ban
chét k¥ thuat ciia séng ché va L cta cong thitc I duge x4c dinh trong so d6 phan tmg 1a
—~NH-Li- twong dwong véi, vi dy, -NRso(CHa)o-3— khi Rsa 12 hydro va «(CHz)os—1a L1
Céc hop chit c6 cong thic II ¢6 thé duoc diéu ché bang cach cho hop chét c6 cong
thttc 2 phan tmg v&i hop chét ¢6 cong thitc 20 voi sw ¢6 mat cla luong dw amin vong
hodc di vong c6 chira NH (vi du, pyrazol duoc thé, imidazol dugc thé, va cac chét
tuong tu), & nhiét ndm trong khoang tir 50°C dén 250°C, trong 1 dén 24 gio, tiy ¥ voi

st c6 mit cua bazo nhu natri hydrua hodc DBU.

Céc hop chét c¢6 cong thirc 10 trong d6 Gi 1a CRs, va trong d6 tat ca cac nhom
khong phai G 1a N, ciing c6 thé dugc didu ché bing cach thuc hién nhu trong so' do

phan Umg 4 sau:
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So db phan tmg 4
Cl Cl Cl
NH R4NH, NH R3C(OEt); \
)\\ )\\ )\ “ N
H,N” N7 ~Cl HN” "N” °NH H,N" "N '
R, R4

23) (22) (10)

trong d6 R3 va R4 nhu dugc xac dinh cho cong thtc I trong phén Ban chét k¥ thuét ctia
sang ché. Cac hop chét c6 cong thire 10 ¢6 thé dugc didu ché theo quy trinh dugc md
ta trong J. Med. Chem, 1972, 456, va J. Med. Chem., 1992, 4180. Hop chit orthoeste
¢6 cong thirc 21 duoc cho phan tng v6i hop chit ¢6 cong thirc 22, tiry v v6i sw ¢6 mit
clia axit nhu axit axetic, & nhiét do tir nhiét d6 trong phong dén 150°C, trong khoang 1
dén 24 gid. Hop chit c6 cong thirc 22 ¢6 thé 1an luot duge diéu ché bang cch cho hop
chét c6 cong thitc 23 phan tmg v6i hop chit amin bac mdt c6 cong thirc 24, tly y v6i
su ¢b mit cua axit nhu pTSA, hodc bazo nhu trietylamin hodc DBU, & nhiét do ndm

trong khoang tir 50 dén 200°C.

Céc hop chét ¢6 cong thire IV ¢6 thé dugc didu ché nhu chi tiét trong so db phan

ung S sau:

So dd phan tng 5

trong d6 Gi1, Gz, G3, G4, Ry va Rz nhu duge xac dinh cho cong thurc I trong phﬁn
Ban chat k§ thudt cta sang ché va L ciia cong thirc I duoc x4c dinh trong so d6 phan
ung 1a —NH-L;- tuong duong voi, vi du, -NRsa(CHz)o3— khi Rsa 18 hydro va —(CHz)o-
3— 14 L1. Rao va Rai ddc 14p duogc chon tir hydro va Ciaalkyl. Hop chit c6 cong thirc
IV, trong d6 Ro1 12 hydro, c6 thé dugc didu ché tir hop chét c6 cong thirc III bang cich
xtr 1y bang chat khir thich hop nhu lithi nhém hydrua hodc di-isobutyl nhém hydrua,
trong dung méi thich hop nhu THF hoic toluen, & nhiét d6 nam trong khoang tir -78°C
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dén 50°C. Phan tng hoan thanh sau 0,5 dén 16 gid. Hop chét c6 cong thirc IV, trong
d6 R 12 alkyl thip hon, c¢6 thé dugc didu ché bing cach xir Iy hop chét c6 cong thic
III bang lithi alkyl hosc chit phén ung Grignard, trong dung mo6i thich hop nhu ete
hoic tetrahydrofuran, & nhiét d6 ndm trong khoang tir -78°C dén 50°C. Phan tmg hoan
thanh sau 0,5 dén 16 gio.

Céc vi du chi tiét v& viéc tdng hop hop chét c6 cong thire T duge thé hién trong

phén Vi du thuc hién sang ché dudi day.
Quy trinh bd sung dé didu ché hop chét theo sang ché

Hop chét theo sang ché c6 thé duoc diéu ché dudi dang mudi cong axit dugc
dung bing cach cho dang bazo tu do ctia hop chat ndy phan tmg véi axit hitu co hodc
v6 co duge dung. Theo cach khac, mubi cong bazo duoc dung ciia hop chét theo sang
ché c6 thé dugc diu ché bing cach cho dang axit tw do ctia hop chit nay phan tmg
véi bazo hitu co hodc v6 co duge dung. Theo cach khac, cac dang mudi cta hop chét
theo sang ché co thé duoc didu ché bing cach st dung mudi ctia nguyén liéu ban dau

hoic céc hop chit trung gian.

Vi du, cac dang mubi ctra hop chat 4-(2-(2-(benzo[b]thiophen-3-y1)-9-isopropyl-
9H-purin-6-ylamino)etyl)phenol (Vi du 1, duéi day) duoc téng hop nhu sau:

Mudi mesylat: bazo ty do ctia 4-(2-(2-(benzo[b]thiophen-3-yl)-9-isopropyl-9H-
purin-6-ylamino)etyl)phenol (0,60g; 1,40mmol) dugc hoa tan trong 12ml axeton &
nhiét d6 50°C. Axit metansulfonic (0,137g; 1,40mmol) dugc bd sung timg giot vao.
Qué trinh két tinh dién ra nhanh. Huyén phii mau tring dugc dé ngudi trong khoang
30 phit c¢6 lam mét dén nhiét d6 trong phong. Huyén phii ndy duoc khudy trong 18
gi0 & nhiét d6 trong phong va loc. Chét rin duoc rira biang axeton (6ml) trong ba phin
va diu tién duge 1am kho trong khoang 3 gio & 50°C / khoang 1kPa (10mbar) va sau
do trong 16 gio & 80°C /khoang 1kPa (10mbar). Nguyén liéu nay co6 diém néng chay
khoang 233°C véi entanpy nong chay 1a 98g/J. Nguyén li¢u thu duoc bi hao khi lam
kho 14 0,2%. Muc hap thu nudc duoc danh gia bang phwong phap phan tich nhiét
trong sau khi cho tiép xuc véi d6 4m tuong dbi (80%rh) trong 24 gid. Po duogc do hap

thu nuéce 1a 0,4%.
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Theo mét phuong 4n khac, sang ché dé xuidt mudi mmudi esylat cta hop chat
theo Vi du 1. Theo mét phuong 4n khac, sang ché d& xuit mudi mesylat ctia hop chit
theo Vi du 1 bao gbém cac pic nhidu xa tia X dang bot (goc 2-Theta ©) sau: 6,4, 6,7,
18,3, 18,6, 26,9; va theo mdt phuong én bd sung, mudi nay bao gém céc pic nhiéu xa

tia X dang bot (goc 2-Theta ©) sau: 6,4, 6,7, 10,3, 12,9, 16,4, 18,3, 25,8, 26,5, 26,9.

Theo mdt phuong 4n khic nita, séng ché dé xuit mudi mesylat cia hop chét

theo Vidu 1 ¢6 phé nhiéu xa tia X dang bot duoc thé hién trén Fig. 3 & day.

Mubi tosylat: bazo tu do cta 4-(2-(2-(benzo[b]thiophen-3-yl)-9-isopropyl-9H-
purin-6-ylamino)etyl)phenol (0,60g; 1,40mmol) dugc hoa tan trong 12ml & nhiét do
50°C. Dung dich chita axit para-toluensulfonic mono-hydrat (0,271g; 1,40mmol)
trong axeton (1,2 ml) dugc bd sung timg giot vao. Dung dich nay dugc cdy & 50°C va
qua trinh két tinh dién ra nhanh chéng. Huyén phu dugc d ngudi trong khoang 30
phtit dén nhiét d trong phong va khudy trong khoang 18 gid. Sau khi loc, chét rin
dugc rira bang axeton (6ml) trong ba phan va dau tién dugc 151m khd trong khoang 3
gio & 50°C / khoang 1kPa (10mbar) va sau do6 trong khoang 16 gio & 80°C /khoang
1kPa (10mbar). Nguyén liéu nay c6 diém néng chay khoang 233°C véi entanpy nong
chay 1a 88g/J. Nguyén liéu thu duoc bi hao hut khi lam kho 1a 0,2%. BJ hép thu nudc
duoc dénh gia bang phwong phap phan tich nhiét trong sau khi cho tiép xtic véi do 4m
tuong d6i (80%rh) trong 24 gid. Po dwoc d6 hip thu nudce 14 0,4%.

Theo mdt phuong an khic, sang ché dé xudt mudi tosylat ctia hop chat theo Vi
du 1. Theo mdt phuong an khic, sang ché dé xudt mudi tosylat ctia hop chat theo Vi
du 1 bao gém cac dinh nhiéu xa tia X dang bdt sau (goc 2-Theta ©): 6,2, 13,3, 16,7,
19,5, 25.4; va theo m{t phuong an bd sung, mudi nay bao gém cé4c dinh nhiéu xa tia X
dang bot sau: 6,2, 7,6, 12,4, 13,3, 15,1, 16,7, 17,7, 19,5, 20,2, 24,6, 24,9, 25,4, 25,6.

Theo mot phuong an khéac nita, sang ché d& xudt mudi tosylat ctia hop chét theo
Vi du 1 c6 phd nhidu xa tia X dang bot dugc thé hién trén Fig. 4 & day.

Mubi sulfat: bazo tw do ctia 4-(2-(2-(benzo[b]thiophen-3-y1)-9-isopropyl-9H-
purin-6-ylamino)etyl)phenol (0,60g; 1,40mmol) dugc hoa tan trong 10ml axeton va
Iml nuéc & nhiét do khoang 55°C. Dung dich chtra axit luu huynhic (0,280g;
2,79mmol) trong 1ml nudc dugc bd sung timg giot vao. Qué trinh két tinh din ra
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nhanh chéng. Huyén phil duge dé ngudi trong khoang 30 phit c6 lam mat dén nhiét
d6 trong phong, khudy trong khoang 18 gid va loc. Banh loc dugc rira bing 6ml
axeton trong ba phan va dau tién duoc 1am khé trong khoang 3 giv & nhiét d6 50°C /
khodng 1kPa (10mbar) va sau d6 trong khodng 16 gio & nhiét d¢ 80°C /khoang 1kPa
(10mbar). Nguyén liéu c6 diém nong chay khoang 224°C véi entanpy néng chay la
91g/J. Nguyén liéu thu duoc bi hao hut khi l[am khd dudi 0,05%. Do hép thu nudc
duoc danh gia bang phuong phap phan tich nhiét trong sau khi cho tiép xtic voi d6 4m
tuong d6i (80%rh) trong 24 git. Do dwoc d6 hap thu nude 14 0,2%.

Theo mdt phuong &n khéc, sang ché dé xuit mudi sulfat cua hop chat theo Vi du
1. Theo mét phuong 4n khéc, sang ché d& xuét mudi sulfat ctia hop chét theo Vi du 1
bao gém cac dinh nhiu xa tia X dang bdt sau (goc 2-Theta ©): 6,5, 6,8, 10,7, 13,5,
26,4, 27,6; va theo mot phuong 4n bd sung, mudi nay bao gdm cac dinh nhidu xa tia X
dang bdt sau (géc 2-Theta °): 6,5, 6,8, 10,7, 13,1, 13,5, 18,6, 18,8, 20,8, 26,4, 27,1,
27,6.

Theo mét phuong 4n khéc nita, sing ché d& xuit mubi sulfat ctia hop chét theo

Vi du 1 c¢6 phd nhidu xa tia X dang bot duoc thé hién trén Fig. 6 & day.

Mudi esylat: bazo tw do cta 4-(2-(2-(benzo[b]thiophen-3-y1)-9-isopropyl-9H-
purin-6-ylamino)etyl)phenol (0,60g; 1,40mmol) dugc hoa tan trong 12ml axeton &
nhiét 4o 50°C. Axit etansulfonic (0,155g; 1,40mmol) dugc bd sung ting giot vao. Qua
trinh két tinh dién ra nhanh chéng. Huyén phu tréng thu duoc dugc d& ngudi trong
khoang 30 phiit dén nhiét d6 trong phong. Huyén phti nay khudy trong khoang 18 gio
& nhiét do trong phong va loc. Chét rin duogc rira bing 6ml axeton trong ba phin va
dAu tién dugc 1am kho trong khoang 3 gid & nhiét d6 50°C / khoang 1kPa (10mbar) va
sau d6 trong khoang 16 gio & nhiét do 80°C /khoang 1kPa (10mbar). Nguyén liéu nay
¢6 diém néng chay khoang 231°C véi entanpy néng chay 1a 76g/J. Nguyén lidu thu
duoc bi hao hut khi 1am khé 13 0,6%. Do hép thu nuéc duge danh gid bing phuong
phép phan tich nhiét trong sau khi cho tiép xtc v6i d6 4m twong dbi (80%rh) trong 24
gi0. Do duogc do hép thu nuéce 1a 0,05%.

Theo mdt phuong 4n khéc, sang ché d& xudt mudi esylat ctia hop chét theo Vi

du 1. Theo mdt phuong 4n khac, sang ché dé xudt mudi esylat cia hop chit theo Vi du
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1 bao gém cac dinh nhiéu xa tia X dang bot sau (Goéc 2-Theta ©): 6,3, 9,9, 18,4, 25,3,
26,1; va theo mot phuong 4n bd sung, mubi nay bao gdm cac dinh nhiéu xa tia X dang

bot sau (Goc 2-Theta °©): 6,3, 9,9, 17,1, 17,9, 18,4, 19,0, 22,0, 25,3, 26,1, 27,1.

Theo mdt phuong 4n khac nita, sang ché dé xuit mudi esylat ctia hop chit theo

Vidulco phé nhiéu xa tia X dang bot duge thé hién trén Fig. 8 & day.

Mubi hydrobromua: bazo tw do cta 4-(2-(2-(benzo[b]thiophen-3-yl)-9-
isopropyl-9H-purin-6-ylamino)etyl)phenol (0,60g; 1,40mmol) dugc hoa tan trong 6ml
DMTF & nhiét dd 65°C. Axit hydrobromic 48% (0,235g; 1,40mmol) dugc bd sung timg
giot vao. Dung dich nay dugc dé ngudi trong khoang 30 phut dén nhiét do trong
phong. Mam tinh thé duoc bd sung vao & nhiét d6 55°C va qua trinh két tinh dién ra
chdm. Huyén pht dugc khudy trong khoang 18 gid & nhiét d6 trong phong va loc.
Chét rén duoc rira bang 4ml DMF/nuée 1:1 va 6ml nude. Mudi nay dau tién duoc lam
kho trong khoang 3 gi¢ & nhiét do 50°C / khoang 1kPa (10mbar) va sau d6 trong
khoang 16 gid & nhiét do 80°C /khoang 1kPa (10mbar). Nguyén liéu nay co diém
noéng chay khoang 285°C véi entanpy nong chay 1a 119g/J. Nguyén liéu thu duoc bi
hao hut khi 1am khé 13 1,0%. D6 hip thu nuéc duoc danh gia bang phuong phép phin
tich nhiét trong sau khi cho tiép xuc voi d6 4m twong dbi (80%rh) trong 24 gio.
Khoéng quan sat thay sw hp thu nudc.

Theo mét phuong an khac, sang ché @ xuit mudi hydrobromua ctia hop chat
theo Vi du 1. Theo mdt phuong 4n khéc, sang ché dé xuit mubi hydrobromua ctia hgp
chét theo Vi du 1 bao gdm céc dinh nhiéu xa tia X dang bot sau (Géc 2-Theta °): 7,0,
25,9, 26,8, 27,9; va theo mot phuong an bd sung, mudi nay bao gdm céc dinh nhiéu xa
tia X dang bot sau (Gdc 2-Theta °): 7,0, 11,4, 13,3, 21,4, 23,4, 25,9, 26,4, 26,8, 27.9.

Theo mot phuong 4n khac nira, séng ché dé xuat mubi hydrobromua ctia hgp
chét theo Vidu 1 ¢ phé nhiéu xa tia X dang bdt dugc thé hién trén Fig. 9 & day.

Mubi orotat: bazo tu do cia 4-(2-(2-(benzo[b]thiophen-3-yl)-9-isopropyl-9H-
purin-6-ylamino)etyl)phenol (0,60g; 1,40mmol) va axit orotic (0,222g; 1,40mmol)
duoc hoa tan trong 7,8 ml NMP (1-Metyl-2-pyrolidon) & nhiét d6 85°C. Dung dich
nay duoc 1am ngudi dén 60°C va 6ml nude duge bd sung timg giot vao trong khoang

5 phut. Huyén phit méau tring thu dwoc dugc dé ngudi trong khoang 30 phit dén nhiét
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d6 trong phong va khudy trong 18 git. Sau khi loc, banh loc duge rua bing 4ml
NMP/nude 1:1 trong 2 phin va 6ml nuée trong ba phan. Chat rén diu tién dugc lam
kho trong khoang 3 gi¢ & nhiét @6 50°C / khoang 1kPa (10mbar) va sau d6 trong
khoang 16 gi¢ & nhiét d6 80°C /khoang 1kPa (10mbar). Nguyén liéu nay co diém
néng chay khoang 240°C v&i entanpy nong chay 1a 130g/J. Nguyén li¢u thu dugc bi
hao hut khi lam khé duéi 0,05%. D6 hap thu nude duge danh gia bing phuong phéap
phén tich nhiét trong sau khi cho tiép xtc voi do 4m tuong dbi (80%rh) trong 24 gio.
Do duoc d6 hap thu nudce 1a 1,7%.

Theo mot phuong 4n khac, sang ché dé xuit mudi orotat cia hop chit theo Vi
du 1. Theo mét phuong an khac, sang ché dé xuit mudi orotat clia hop chét theo Vi du
1 bao gém cé4c dinh nhiéu xa tia X dang bot sau (Goc 2-Theta °): 7,1, 16,3, 19,2, 23,5,
25,6, 26,9; va theo mot phuong an bd sung, mubi nay bao gém cé4c dinh nhiu xa tia X
dang bot sau (Goc 2-Theta °): 7,1, 14,4, 16,3, 18,6, 19,2, 21,7, 23,0, 23,5, 25,6, 26,9,
28,7. Theo mdt phuong 4n khac nita, sang ché dé xuét mubi orotat ctia hop chét theo

Vi du 1 ¢6 phd nhidu xa tia X dang bot dugc thé hién trén Fig. 10 & day.

Mudi hemi-fumarat: bazo tv do cta 4-(2-(2-(benzo[b]thiophen-3-yl)-9-
isopropyl-9H-purin-6-ylamino)etyl)phenol (0,60g; 1,40mmol) dugc hoa tan trong
18ml metanol & nhiét d6 65°C. Axit fumaric (0,164g; 1,40mmol) va 6ml metanol
duoc bd sung vao. Dung dich nay dugc d ngudi trong khoang 30 phut dén nhiét do
trong phong. Mdt s6 mam tinh thé duoc bé sung vao ¢ nhiét d¢ 60°C va qua trinh két
tinh dién ra chdm. Huyén phi duoc khudy trong 18 gir & nhiét do trong phong va loc.
Chét rin duoc rira bang 6ml metanol trong ba phan va dau tién duoc lam kho trong
khoang 3 gid & nhiét d6 50°C / khoang 1kPa (10mbar) va sau d6 trong khoang 16 gio
& nhiét do 80°C /khoang 1kPa (10mbar). Nguyén liéu nay c6 diém néng chay khoang
232°C véi entanpy noéng chay 1a 83g/J. Nguyén liéu thu dugc bi hao hut khi lam kho
dudi 0,05%. Do hip thu nude duoc danh gid bing phuong phap phan tich nhiét trong
sau khi cho tiép xtic véi do Am tuwong dbi (80%rh) trong 24 giv. Po duoc dd hap thu

nudce 1a 0,3%.

Theo mot phuwong 4n khéc, sang ché dé xuAt mudi hemi-fumarat ctia hop chat

theo Vi du 1. Theo mdt phuong 4n khac, sang ché d& xuit mubi hemi-fumarat ctia hop
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chét theo Vi du 1 bao gdm cac dinh nhidu xa tia X dang bot sau (Goc 2-Theta °): 7,2,
8,7, 14,4, 15,8, 17,4, 19,0, 23,7; va theo mot phuong 4n bd sung, mudi nay bao gdm
c4c dinh nhiéu xa tia X dang bét sau (Goc 2-Theta °©): 7,2, 8,7, 10,8, 14,4, 15,8, 17,4,
17,8, 19,0, 20,1, 23,7, 27.5.

Theo mot phuong 4n khac nita, sdng ché dé xuat mudi hemi-fumarat cua hop

chit theo Vidu 1 cé phé nhiéu xa tia X dang bdt duoc thé hién trén Fig. 11 & day.

Mudi besylat: bazo tu do ctia 4-(2-(2-(benzo[b]thiophen-3-yl)-9-isopropyl-9H-
purin-6-ylamino)etyl)phenol (0,60g; 1,40mmol) duoc hoa tan trong 12ml axeton &
nhiét d6 50°C. Dung dich chira axit benzensulfonic (0,225g; 2,79mmol) trong 1,2ml
axeton dugc bd sung timg giot vao. MAm tinh thé dugc bb sung vao & nhiét do 48°C
va qué trinh két tinh dién ra chim. Huyén phtt dwoc d ngudi trong khodng 30 pht
dén nhiét do trong phong. Huyén phii nay duge khudy trong khoang 18 git & nhiét do
trong phong va loc. Mudi duge ria bing 6ml axeton trong ba phan va dau tién duoc
lam khd trong khoang 3 gid ¢ nhiét d¢ 50°C /khoang 1kPa (10mbar) va sau do trong
khoang 16 git & nhiét d6 80°C /khoang 1kPa (10mbar). Nguyén li€u nay co diém
néng chay khoang 219°C véi entanpy nong chay 1a 92g/J. Nguyén liu thu duge bi
hao hut khi 1am khd 12 0,3%. D6 hip thu nuéc dugc danh gia bang phuong phép phan
tich nhiét trong sau khi cho tiép xtic v6i d6 4m twong dbi (80%rh) trong 24 gid. Po
duoc do hép thu nudce khoang 0,05%.

Theo mot phuong an khéac, séng ché @& xuit mubi besylat ctia hop chét theo Vi
du 1. Theo mdt phuong &n khéc, sang ché @& xuit mudi besylat ctia hop chit theo Vi
du 1 bao gém cac dinh nhidu xa tia X dang bdt sau (Goc 2-Theta °): 6,2, 7,7, 17,7,
25,5; va theo mot phuong 4n bd sung, mudi nay bao gdm céc dinh nhiéu xa tia X dang
bot sau (Goc 2-Theta ©): 6,2, 7,7, 15,2, 16,7, 17,1, 17,7, 19,8, 20,2, 24,9, 25,2, 25,5.
Theo mot phuong an khéc nita, sdng ché dé xut mudi besylat ciia hop chét theo

Vidulcéd phé nhiéu xa tia X dang bot duoc thé hién trén Fig. 7 & day.

Mubi napadisylat: bazo tu do ctia 4-(2-(2-(benzo[b]thiophen-3-yl)-9-isopropyl-
9H-purin-6-ylamino)etyl)phenol ~ (0,60g; 1,40mmol) va 0,259g axit 1,5-
naphtalendisulfonic (0,70 mmol) dugc hoa tan trong 9ml DMF & 87°C. Dung dich
trong dugc dé ngudi trong khoang 30 phut dén nhiét do trong phong. Mam tinh thé
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duoc bd sung vao & nhiét d6 65°C va qué trinh két tinh din ra chdm. Huyén phu
khudy trong khoang 18 gi¢r & nhiét do trong phong va loc. Chét rén duoc rira bang 4ml
DMF/nuée 1:1 trong hai phin va 6ml nuéc trong ba phin. Mudi nay diu tién duoc
lam kho trong khoang 3 gi & nhiét 46 50°C / khoang 1kPa (10mbar) va sau do trong
khoang 16 gid & nhiét 46 80°C /khoang 1kPa (10mbar). Nguyén li€u co6 diém noéng
chay khoang 304°C véi entanpy néng chay la 83g/J. Quan sat thdy hién twong thu
nhiét rong & 107°C co thé gdy ra su méat nudc. Nguyén lidu thu dugc bi hao hut khi
1am kho 1a 6,1%. Do hip thu nudc duoc danh gia bang phuong phép phan tich nhiét
trong sau khi cho tiép xtc véi d6 4m tuong d6i (80%rh) trong 24 git. Do duoc dd hép
thu nudc nho hon 0,05%.

Theo mdt phuong 4n khéc, sang ché d& xudt mudi napadysilat ctia hop chét theo
Vi du 1. Theo mdt phuong 4n khéc, séng ché dé xuét mudi napadysilat clia hop chat
theo Vi du 1 bao gém cac dinh nhiéu xa tia X dang bdt sau (Goc 2-Theta °©): 6,4, 9.6,
13,1, 15,7, 16,1, 26,0; va theo mdt phuong an bd sung, mubi nay bao gém cac dinh
nhiu xa tia X dang bdt sau (Géc 2-Theta °): 9,6, 13,1, 15,7, 16,1, 16,4, 20,4, 20,9,
23,7, 26,0, 26,9. Theo mot phuong an khac nita, sang ché d& xuét mubi napadysilat cua

hop chit theo Vidu 1 ¢ phé nhiéu xa tia X dang bot dugc thé hién trén Fig. 12 & day.

Mubi hydroclorua: bazo tu do ctia 4-(2-(2-(benzo[b]thiophen-3-yl)-9-isopropyl-
9H-purin-6-ylamino)etyl)phenol (0,60g; 1,40mmol) duoc hoa tan trong 12ml axeton ¢
nhiét do 55°C. Axit clohydric 37% (0,138g; 1,40mmol) dugc bd sung timg giot vao.
Qua trinh két tinh difn ra nhanh chéng. Huyén phit mau tring duoc dé nguoi trong
khoang 30 phut dén nhiét do trong phong va khudy trong 18 gid. Sau khi loc, chét rén
duoc rira bang 6ml axeton trong ba phan va d4u tién dugc lam kho trong khoang 3 gid
& nhiét dd 50°C / khoang 1kPa (10mbar) va sau do6 trong khoang 16 gi¢ ¢ nhi€t do
80°C /khoang 1kPa (10mbar). Nguyén li€u thé hién su toa nhiét & khoang 162°C véi
entanpy 1a -13.8)/g. Hién tuong niy c6 thé gy ra su chuyén hoa chét rin thanh bién
thé bdn hon. Sau d6 sy thu nhiét dwoc thiy & khoang 259°C véi entanpy 1a 99.7J/g.
Nguyén liéu thu dugc bi hao hut khi lam kho 1a 0,6%. Do hép thu nudc duoc danh gia
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bang phuong phap phén tich nhiét trong sau khi cho tiép xtc voi do 4m tuong ddi
(80%rh) trong 24 gid. Po duoc do hap thu nude 14 0,3%.

Theo mét phuong 4n khéc, sang ché d& xudt mudi hydroclorua cua hop chat
theo Vi du 1. Theo mot phuong an khéc, sang ché dé xuit mudi hydroclorua ctia hgp
chét theo Vi du 1 bao gdm cac dinh nhiu xa tia X dang bdt sau (Goc 2-Theta °): 6,1,
7,0, 19,8, 26,1; va theo mdt phuong an ) sung, mubi nay bao gém cac dinh nhifu xa

tia X dang bt sau (Géc 2-Theta ©): 6,1, 7,0, 18,1, 19,8, 24,7, 26,1, 27,0, 27,7.

Theo mét phuong 4n khac nita, sing ché dé xuit mubi hydroclorua ctia hop chat

theo Vidu 1 ¢co phé nhiéu xa tia X dang bdt dugc thé hién trén Fig. 5 & day.

Céc dang axit tu do hodc bazo tu do cta hop chét theo sang ché ¢6 thé 1an luot
duoc didu ché tir dang mudi cong bazo hoic mubi cong axit twong tng. Vi dy, hop
chét theo sang ché & dang mudi cong axit co thé duoc chuyén thanh bazo tu do twong
Umg bing cach xir 1y bing bazo thich hop (vi dy, dung dich amoni hydroxit, natri
hydroxit, va cac chét twong tw). Hop chit theo sang ché & dang mudi cong bazo co thé
duoc chuyén thanh axit tu do twong tng bing cach xtr 1y bang axit thich hgp (vi du,
axit clohydric, v.v.). Mudi nitrat ciia hop chét theo Vi du 1 c6 thé duoc didu ché bang
cach st dung cac phuong phéap da dugc chuyén gia trong linh vuc k¥ thuat nay biét rd.

Phd nhiu xa tia X dang bot duoc thé hién trong Fig. 2 & day.

Céc hop chét theo sang ché & dang khong dugc oxy hoa c6 thé duoc diu ché tir
N-oxit ctia cac hop chét theo sang ché bang cach xtr ly bing chat khir (vi dy, luu
huynh, luu huynh dioxit, triphenyl phosphin, lithi bohydrua, natri borohydrua,
phospho triclorua, tribromua, hodc cac chét tuong tw) trong dung méi hitu co tro thich
hop (vi du, axetonitril, etanol, dung dich nuéc dioxan, hodc cac chét tuong ty) ¢ nhiét

d6 nim trong khoang tir 0 dén 80°C.

Céc din xuét tidn dugc chét clia hop chat theo sang ché c6 thé dugc didu ché
bing cac phuong phép dd dugc cac chuyén gia trong linh vuc k¥ thuét nay biét & (vi
du, chi tiét xem, Saulnier et al., (1994), Bioorganic and Medicinal Chemistry Letters,
Vol. 4, p. 1985). Vi du, céc tién duoc chét thich hop c6 thé duge diéu ché bing céch

cho hop chit khong dugc din xuét theo sing ché phan tmg voi chit carbamyl hoa
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thich hop (vi du, 1,1-axyloxyalkylcarbanocloridat, para-nitrophenyl carbonat, hodc
céc chat tuong tur).

Céac dan xuit dugc bao vé ctia hop chét theo sang ché c6 thé dugc didu ché béng
cac phuong phap da dugc cac chuyén gia trong linh vuc k¥ thult nay biét r5. M6 ta
chi tiét cac k§ thuat duoc 4p dung dé tao ra cdc nhom bao vé va loai bo chiing c6 thé
xem trong T. W. Greene, “Protecting Groups in Organic Chemistry”, 3™ edition, John
Wiley va Sons, Inc., 1999.

Cac hop chét theo séng ché ¢6 thd duoc diéu ché mét cach thuan tién, hodc tao
ra trong quy trinh theo sang ché, dudi dang solvat (vi du, hydrat). Céc hydrat ctia hop
chét theo sang ché ¢6 thd duoc diéu ché mot cach thuan tién béng cach két tinh lai tir
hén hop dung dich nuéc/dung mdi hitu co, bing cich st dung cac dung méi hitu co

nhu dioxin, tetrahydrofuran hodc metanol.

Cac hop chat theo séng ché c¢6 thé duogc didu ché duéi dang cac chat ddng phan
1ap thé riéng biét cua chiing bing cach cho hdn hop raxemic ctia hop chat nay phan
tmg v6i chit tach c6 hoat tinh quang hoc d tao ra cip hop chit ddng phéan khong dbi
quang, tach cac chit ddng phan khong dbi quang va thu hdi cac chit ddng phan d6i
anh tinh khiét v& mit quang hoc. Du viéc tach cac chét ddng phan dbi anh c6 thé duoc
tién hanh bing cach st dung céc din xudt ddng phan khong d6i quang ddng héa tri
ctia hop chét theo sang ché, cac phirc hoa tan duge dugc wu tién (vi dy, cdc mudi dong
phén khong d6i quang dang tinh th8). Cac chit dong phan khong d6i quang c6 c4c tinh
chit vat 1y riéng (vi du, diém néng chay, diém sbi, @6 hoa tan, kha ning phan Umg,
v.v.) va c6 thé d& dang duoc tach bing cach lgi dung cac diém khéc nhau d6. Cac chat
ddng phan khong déi quang c6 thé dugc tach bing phuong phap sic ky, hodc tot hon
13, bing céc k¥ thuat téch dua trén sy khac nhau vé& d6 hoa tan. Enantiomer tinh khiét
vé mit quang hoc duoc thu hdi, cing voi chét tich, bing phuong phép thuc hanh bat
ky khong gay ra sy raxemic héa. Mo ta chi tiét vé cac 1§ thuat dugc 4p dung dé tach
céc chit ddng phan 1ap thé cua cac hop chét tir hdn hop raxemic ciia chiing c6 thé xem
trong Jean Jacques, Andre Collet, Samuel H. Wilen, “Chét ddng phan dbi anh,
Racemates va Resolutions”, John Wiley and Sons, Inc., 1981. Cac hop chét theo sang

ché ciing 6 thé duoc didu ché dudi dang céc chit ddng phan lap thé riéng biét bing
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cach sir dung k¥ thudt sic ky khong dbi xtmg, cu thé, bing cach sir dung phuwong phép
sic ky HPLC hoic SFC bang céch sir dung pha tinh khong d6i xtng.

Phd nhidu xa tia X dang bdt dugce kém theo dy thu dugc bang cach sir dung
thiét bi Bruker D8 Vario trong hinh hoc truyén qua, bic xa CuKa (30 kV, 40 mA),
khoang quét 2°-40° (gia tri 2 theta), budc thoi gian 90,3s. Phuong phap quét nghiét vi
sai (Differential scanning calorimetry - DSC) theo Vi du 1 dbi v&i nguyén liéu v6 dinh
hinh duoc tién hanh béng cach st dung thiét bi Perkin Elmer DSC7 véi van toc dun
néng 1a 40°C/phut.

T6m lai, cac hop chét ¢6 cong thire I c6 thé duoc diéu ché bang quy trinh, bao

N
A

gom:

(a) cac hop chét theo so d6 phan ung 1-5; va

(b) tiry v chuyén hoa hop chét theo sang ché thanh mudi duoc dung;

(¢) tuy v chuyén hoa dang mubi cta hop chét theo sang ché thanh dang khong
phai mudi;

(d) ty ¥ chuyén héa dang khong bi oxy hoa ctia hop chét theo sang ché thanh
N-oxit dugc dung;

(e) tuy v chuyén hoa dang N-oxit ctia hop chét theo sang ché thanh dang
khong bi oxy hoa;

(f) tuy vy tach chit ddng phén riéng r& ctia hop chit theo sang ché tir hdn hop
céc chét dong phan;

() tuy ¥ chuyén hoa hop chét theo sang ché khong duoc din xuét thanh din
xuét tién duoc chit duge dung; va

(h) tuy v chuyén hoa din xuét tién duoc chét ctia hop chat theo séng ché
thanh dang khong dugc din xuit ctia né.

Khi viéc san XuAt céc nguyén liéu ban dau khong dugc mo ta mot cach cu thé,
c4c hop chét da biét hodc c6 thé duoc diéu ché theo cach twong tu nhu céc phuong
phap da biét trong linh vure k¥ thuat nay hoic duoc boc 16 trong cac Vi dus sau day.
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Chuyén gia trong linh vuc k¥ thuat nay cn phai nhan thiy ring cac phép bién
ddi trén day chi 13 dai dién cta cac phuong phap diéu ché hop chét theo sang ché, va

cic phuong phap da biét khac c6 thé dugc st dung theo cach tuong tu.
Vi du thwe hién sing ché

Séng ché dugc minh hoa, nhung khong bi gidi han, bdi cac vi du sau minh hoa

viéc didu ché cac hop chét c6 cong thire I (cac vi du) theo sang ché.
Vidul
4-(2-(2-(benzo[b]thiophen-3-yl)-9-isopropyl-9H-purin-6-ylamino)etyl)phenol

HO

Téng hop 2,6-diclo-9-isopropyl-9H-purin (b): Natri hydrua (7,8mmol) duoc bd
sung tu tr vao 2,6-diclo-9H-purin (a) (6,0mmol) dugc hoa tan trong DMF khan
(5,0mL) c6 khudy & nhiét d6 trong phong trong 2 gid. 2-iodopropan duoc bd sung vao
va hdn hop duoc khudy trong 16 gid. Hon hop nay dugc cb dic. Phan cin dugc tinh
ché bang phuong phap sic ky cot trén silica gel, rira giai bing hexan/EtOAc (ty 1&
20:1 dén 3:1) dé thu duoc hop chét néu & d&& muc dudi dang chét rin mau tring. 'H
NMR (500 MHz, CDCls): 8 8,15 (s, 1H), 4,91 (m, 1H), 1,63 (d, 6H).

Téng hop 4-(2-(2-clo-9-isopropyl-9 H-purin-6-ylamino)etyl)phenol (c): 2,6-
diclo-9-isopropyl-9H-purin (1,1mmol) dugc tron véi tyramin (1,16mmol) duoc hoa
tan trong i-PrOH (6ml) va hdn hop nay dwoc khudy qua dém. Hon hop phan tmg duoc
b dic, va phan cin duoc tinh ché bing phuong phap sic ky cot trén silica gel, ria
giai bang hexan/EtOAc (ty 16 5:1 dén 1:2) dé thu dugc hop chit néu ¢ dé muc dudi
dang chét rdn mau tring. '"H NMR (500 MHz, CDCL): & 9,21 (br, 1H), 8,49 (s, 1H),
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7,80 (s, 1H), 7,10 (d, 2H), 6,73 (d, 2H), 4,87 (m, 1H), 4,03 (t, 2H), 3,01 (t, 2), 1,68
(d, 6H); HRMS (EI) theo tinh toan cho CigHisCIN5O (M + HY) 332,1273, thu duoc
332,1278.

Téng hop 4-(2-(2-(benzo[b]thiophen-3-y1)-9-isopropyl-9H-purin-6-
ylamino)etyl)phenol (d): Binh schlenk duoc lam khé bang ngon lira dugc bd sung 4-
(2-(2-clo-9-isopropyl-9H-purin-6-ylamino)etyl)phenol (0,62mmol), axit thianaphten-
3-boronic (0,94mmol), pd2(dba)sz (0,062mmol), Cs2CO3 (1,25mmol) va 1,3-bis(2,4,6-
trimetylphenyl) imidazol clorua (0,125mmol). Binh niy duoc xa va d6 day lai bang N,
va 1,4-dioxan (2mL) dugc bd sung vao. Binh nay duoc han kin va hén hop phan tng
dugc khudy & nhiét d6 80°C trong 24 gid. Hon hop phan tng nay dugc co dic va tinh
ché truc tiép bang phuong phap sic ky cot trén silica gel, rira giai bang hexan/EtOAc

(20:1 to 1:4) dé thu duoc hop chit néu & d& muc dudi dang chét rin mau vang.
Theo cach khac, viéc téng hop trong Vidu 1 c6 thé duoc tién hanh nhu sau:

Téng hop 2-(benzo[b]thiophen-3-yl)-6-clo-9-isopropyl-9H-purin (b): Binh ddy
tron duge bd sung 6-clo-2-iodo-9-isopropyl-9H-purin (duge diéu ché trong Vi du 15c,
3,31g, 00103mol), axit benzo[b]thiophen-3-ylboronic (2,74g, 0,0154mol), va
tetrakis(triphenylphosphin)paladi (0) (1,19g, 00103mol). Toluen (80ml), etanol (25ml)
va dung dich nudc natri carbonat (2M, 21ml) duoc bd sung vao hdn hop nay. Binh
nay duoc han kin lai va hdn hop phan ting nay dugc khudy & nhiét &6 90°C trong 1h.
Nude duge bd sung vao hdn hop duoc 1am lanh, duoc chiét bing etyl axetat. Cac phin
doan hitu co dugc két hop, 1am kho trén natri sulfat, va c6 déc. Phén cin dugc tinh ché
bing phuong phép sic ky cot trén silica gel, rira giai bing 20 dén 50% EtOAc trong
hexan dé thu dugc hop chit néu & d& muc dudi dang chét rén, chét rin nay dugc Kkét
tinh lai tir metanol/nude ty 1& 1:1. 'TH NMR (400 MHz, DMSO-d¢): & = 9,15 (d, 1H),
8,85 (s, 2H), 8,17 (d, 1H), 7,62 (t, 1H), 7,53 (t, 1H), 5,06 (m, 1H), 1,71 (d, 6H); MS
m/z 329,0 M + 1).

Téng hop 4-(2-(2-(benzo[b]thiophen-3-yl)-9-isopropyl-9H-purin-6-
ylamino)etyl)phenol (c): 2-(benzo[b]thiophen-3-yl)-6-clo-9-isopropyl-9H-purin (2,2g,
0,0067mol) dugc tao huyén phi trong 2-propanol (70mL) khan trong dng ap luc.

Tyramin (1,01g, 0,0074mol) duoc bd sung vao. Ong ndy duoc han kin va dun néng &
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nhiét d6 85°C trong 16 giv. Tyramin (0,50g, 0,0037mol) duoc bd sung thém vao va
hdn hop nay duge dun néng & nhiét d6 85°C trong 48 git. Hon hop phan mg duoc cd
dac. Dung dich nude natri bicarbonat dugc bd sung vao phin cin duge chiét bing
EtOAc. Céc phan chiét hitu co két hop duoc lam kho trén natri sulfat, loc, va c6 déc.
Phén cin duoc tinh ché bang phuong phép sic ky cot trén silica gel, rira giai bang 50
dén 85% EtOAc trong hexan dé thu dwoc chit rén. Chét rdn nay duoc nghién thanh

bot voi metanol dé tao ra hop chit néu & dé muc duéi dang chit rin mau tréng duc.
Theo céch khac, viéc tong hop & Vi du 1 ¢6 thé dugc tién hanh nhu sau:

Téng hop 2,6-diclo-9-isopropyl-9H-purin (b): B sung vio 2,6-diclo-9H-purin (a)
(998g, 5,28mol) dugc hoa tan trong DMF khan (5,0L) natri hydrua (thé phan tan 60%,
254g, 6,35mol) c6 khudy & nhiét do 10°C trong 1 gid. 2-iodopropan (1595g) duoc bd
sung vao va hdn hop nay duoc khudy & nhiét d6 trong phong trong 24 gid. Nude (5,0L)
duge bd sung vao, va chéit két tia rin thu duoc duoc thu gom va rira béng nudc
(500ml) va heptan (2 x 2,5L). chit rén thé dugc két tinh tir isopropyl axetat (2,1L) dé

tao ra hop chat néu ¢ dé muc dudi dang chat ran.

Téng hop 4-(2-(2-clo-9-isopropyl-9H-purin-6-ylamino)etyl)phenol (c): 2,6-
diclo-9-isopropyl-9 H-purin (500g) dugc bd sung timg phin vao hdn hop duge khudy
chtra tyramin (593g), trietylamin (262g), va i-PrOH (5,0L) & nhiét 6 50°C. Hon hop
nay duoc khudy & nhiét do trong 4 gio, sau d6 hdn hop phan tmg nay dugc co dic.
Phdn cin dwoc hoa trong isopropyl axetat (6,0L) va duoc rira bang dung dich axit
xitric 20% (2,0L) va nudc (2,0L). Lop hit co duge co dic dén kho, sau d6 dugc hoa
trong etanol (2,0L) va c¢6 dic lai dén kho. Chét rin thd duoc két tinh tlr etanol (3,2L)

de tao ra hop chat néu ¢ dé muc dudi dang chat ran.

Téng hop 4-(2-(2-(benzo[b]thiophen-3-yl1)-9-isopropyl-9H-purin-6-
ylamino)etyl)phenol (d): Hon hop chita 4-(2-(2-clo-9-isopropyl-9H-purin-6-
ylamino)etyl)phenol (950g), axit thianaphten-3-boronic (561g),
diclobis(triphenylphosphin)paladi(IT) (10,1g), kali carbonat (791g), nuéc (3,25L), va
DMA (3,25L) dugc khudy trong khi quyén nito trong 10 phut. Sau d6, hdn hop dugce
khudy nay duoc dun néng & nhiét d6 70°C trong 14 gid. Etyl axetat (6,5L) va nude
(3,25L) dugc b sung vao, va hdn hop nay dugc loc qua xelit (125g) & 50°C, rira bing
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etyl axetat (1,0L). Céac 16p dugc tach riéng, va 16p nudc dugce chiét & nhiét d6 50°C
bang etyl axetat bd sung (7,5L). Cac 16p hitu co két hop dugc rira bing nude (3 x
2,5L), sau d6 duoc chung cit dé loai bo khoang 2,5L dung mdi. Tetrahydrofuran
(2,5L) va silic oxit lién két v&i thio silica gel (200g) duoc bd sung vao. Hén hop nay
duoc khqu & nhiét do 70°C trong 16 gid, sau dé dugc loc, rua phﬁn loc béng etyl
axetat (1,0L). Céc dich loc két hop duogc c6 diic & ap suat khi quyén dén thé tich
khoang 5L, sau d6 hén hop nay dugc dé ngudi. Chét rén thu dugc dugc thu gom va

rira bang etyl axetat (2 x 1,0L) dé tao ra hop chit néu & d& muc.

Hop chét ctia Vi du 1 c¢6 thé duoc két tinh lai bing cach sitr dung hdn hop
toluen/etanol va rira & nhiét d6 trong phong bang dung dich nuéc NaHCO:.

Theo mdt phuong 4n khac, sang ché d& xudt hop chét theo Vi du 1 & cai bién
dang tinh thé A, trong d6 cai bién A bao gdm céc pic nhiéu xa tia X dang bdt sau (gdéc
2-Theta °): 12,1, 16,9, 18,9, 21,3; va theo mot phuong 4n bd sung, cai bién nay bao
g@)m cac pic nhiéu xa tia X sau (goéc 2-Theta ©): 12,1, 15,9, 16,9, 17,3, 18,9, 21,3, 22,1,
23,6, 24,4, 27 3. |

Theo mdt phwong 4n khéc nita, séng ché d& xuit hop chét theo Vi du 1 dudi
dang cai bién dang chit rdn A bao gém cic pic nhidu xa tia X sau (géc 2-Theta °): 9,0,
12,1, 13,0, 13,1, 13,6, 14,4, 14,7, 15,1, 15,9, 16,9, 17,3, 17,7, 18,0, 18,9, 19,0, 20,1,
21,3, 22,1, 22,3, 22,6, 22,8, 23,4, 23,6, 24,4, 25,3, 26,3, 26,5, 27,3, 27,8, 28,2, 29,5,
29,7, 30,4, 30,7, 31,0, 31,4, 32,2, 32,8, 33,3, 34,3, 35,5, 36,4, 37,5, 38,4, 39,0, 39.4.

Phd nhidu xa tia X cta hop chét theo Vi du 1, cai bién A, dugc thé hién trén Fig.
1 trong ban mo6 ta nay. Chét liéu vo dinh hinh cta hop chét theo Vi du 1 duoc tao ra
tai chd trong thiét bj nung DSC (quét nhiét vi sai) bing cach dun néng hop chat nay
dén khi tan chay va t6i/lam mét. Trong chu ky ngudi, su chuyén sang dang thiy tinh
¢6 thé quan sat dugc nhung trong chu ky dung néng lai cu chuyén dang nay
characterized hon nhiéu & khoang nhiét do 70-75°C. Phd DSC duoc thé hién trén Fig.
13 trong ban mo ta nay.

Vidu 15

4-(2-(Pyridin-3-yl)-9-isopropyl-9H-purin-6-ylamino)etyl)phenol
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HO

NH
N7 XN
LD
N

Téng hop 2-Amino-6-clo-9-isopropyl-9H-purin (b): Natri hydrua (1,5g thé phan
tan 60% trong dau khoang, 38mmol) duoc bd sung timg phan trong 10 phut vao huyén
phu dugc khudy chira 2-amino-6-clo-9H-purin (5,34g, 31,5mmol) trong DMF khan
(50mL) & nhiét d6 trong phong. Sau 45 phut, hn hop nay duoc lam maét trong bé
nudc d4, sau dé 2-iodopropan duge bd sung vio. Bé 1am mat dugc 1dy di va hdn hop
duoc khudy duoc @ cho 4m 1énm dén nhiét do trong phong trong 16 git. Hén hop
nay dugc 1am mat trong nudce d4, sau dé nude dugc bd sung vao. Hon hop nay duoc
cb dic va phan cin dugc xir Iy biang etyl axetat néng. Hon hop duoc 1am mét duoc loc,
va dich loc duoc c6 dic. Phin cin duoc tinh ché bfmg phuong phap séc ky cot trén
silica gel, rira giai bang 0 dén 50% EtOAc trong hexan dé thu duoc hop chét néu & dé
muc dudi dang chit rin. '"H NMR (400 MHz, CDCI3) 6 7,83(s, 1H), 5,17(s, 2H), 4,71-
4,66(m, 1H), 1,57(d, 6H). MS m/z 212,1 (M + 1).

Téng hop 6-Clo-2-iodo-9-isopropyl-9 H-purin (c): 6-clo-9-isopropyl-9H-purin-2-
amin (2,68g, 12,7mmol) dugc hoa tan trong THF (64mL) & nhiét do trong phong. Iod
(1,61g, 6,25mmol), CHzI> (10,6mL) va Cul (1,27g, 6,66mmol) dugc bd sung vao. Hon
hop nay duoc khudy trong 5 phut & nhiét do trong phong. Isopentyl nitrit (5,33mL)
duoc bd sung vao. Hon hop phan tng nay duoc dun hoi luu trong 45 phut, va sau dé
1am mét dén nghiét do trong phong. Dung dich nudc natri bicarbonat bio hoa dugce bd
sung vao, va hdn hop nay dugc chiét ba 1an bang EtOAc. Pha hitu co hdn hop duge
rira bing nudc mudi, lam kho bing MgSOs va ¢d dic. Phin cin duoc tinh ché biang
phuong phép sic ky cot trén silica gel, rira giai bang 0 dén 30% etyl axetat trong
hexan dé thu duoc hop chit néu & d& muc dudi dang chét rin. '"H NMR (400 MHz,
CDCl) 6 8,09(s, 1H), 4,95-4,88(m, 1H), 1,65(d, 6H). MS m/z 323,0 M + 1).
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Téng hop 6-Clo-2-(pyridin-3-y1)-9-isopropyl-9 H-purin (d): Binh d4y tron dugc
bd sung 6-clo-2-iodo-9-isopropyl-9H-purin (1,2g, 3,7mmol), este dang vong 1,3-
propandiol cua axit pyridin-3-boronic (0,91g, 5,6mmol), va
tetrakis(triphenylphosphin)paladi(0) (430mg, 0,37mmol). Toluen (60mL), etanol
(6mL) va dung dich nudc natri carbonat (2M, 15mL) duoc bd sung vao hdn hop nay.
Binh dugc han kin va hdn hop phan tmg nay dugc khudy & nhiét 6 80°C trong 4 gid.
Nude duoe bd sung vao hdn hop duoc 1am mat, hdn hop nay dugc chiét bing etyl
axetat (50ml x 3). Céac phan doan hitu co dugc Két hop, 1am khd trén natri sulfat, va co6
dic. Phin can duoc tinh ché bang phuong phép séc ky cot trén silica gel, rira giai bing
30 dén 70% EtOAc trong hexan dé thu dwoc hop chit néu & d&& muc dudi dang chét
rin. '"H NMR (400 MHz, CD;OD) § 9,60(d, 1H), 8,90-8,87(m, 1H), 8,68(s, 1H),
8,67(d, 1H), 7,63-7,60(m, 1H), 5,12-5,05(m, 1H), 1,74(d, 6H). MS m/z 274,1 (M + 1).

Téng hop 4-(2-(pyridin-3-yl)-9-isopropyl-9H-purin-6-ylamino)etyl)phenol (e):
6-clo-9-isopropyl-2-(pyridin-3-y1)-9H-purin (300mg, 1,1mmol) dugc tao huyén phu
trong 2-propanol (40mL) khan trong éng 4p luc. Tyramin (300mg, 2,2mmol) duge bd
sung vao. Ong ndy dugc han kin lai va dun néng dén 85°C trong 16 gid. Hon hop
phan tng duoc ¢b dic va phin cin duge tinh ché bing phwong phap sic ky cot trén
silica gel, rira giai bang 0 dén 70% EtOAc trong hexan dé thu dugc hop chét néu & dé
muc dudi dang chét ran.

Vidu 123

4-(2-(9-Isopropyl-2-(2-metyl-1H-imidazol-1-y1)-9H-purin-6-ylamino)etyl)phenol
N
g
N
OH
N )§ N
N
N
=y

Ong phan tng vi séng duoc bd sung 4-(2-(2-clo-9-isopropyl-9H-purin-6-
ylamino)etyl)phenol (30mg, 0,091mmol), 2-metyl-1H-imidazol (59mg, 0,73mmol) va
0,5ml NMP. Ong han kin duoc dun néng dudi bic xa vi séng & 240°C trong 2 gio.
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Hon hop phan tmg nay dugc tinh ché bing phwong phap HPLC dao pha (cot Cis, ria
giai bang ACN-H,0 0,05% TFA) d& thu dugc hop chét néu & d& muc dudi dang chét

rin mau tréng duc.
Vidu 128

4-(2-(2-(5-Clopyridin-3-yl1)-9-isopropyl-9H-purin-6-ylamino)etyl)phenol

N//-\N

H |
NS
N

Téng hop 4-(2-(2-iodo-9-isopropyl-9H-purin-6-ylamino)etyl)phenol (b): Hén
hgp chira 6-clo-2-iodo-9-isopropyl-9H-purin (a) (1,0g, 3,1lmmol), tyramin (0,64g,
4,65mmol), trietylamin (0,63g, 6,2mmol) va 2-propanol (30mL) dugc dun néng &
85°C trong 2 gid. Hon hop phan ung nidy dugc c¢d dic va dung dich nuéc natri
bicarbonat bio hoa duoc bd sung viao. Hon hop nay duge chiét bang etyl axetat (S0ml
x 3). Cac 16p hitu hitu co hdn hop dugc 1am kho trén natri sulfat, loc, va c6 dic. Phan
cin dugc tinh ché bang phuong phép séc ky cot trén silica gel (25 dén 75% etyl axetat
trong chit rira giai hexan) dé thu duoc hop chét néu & dé muc dudi dang chét rin. MS
m/z 424,1 (M + 1).

Téng hop 4-(2-(2-(5-clopyridin-3-y1)-9-isopropyl-9H-purin-6-
ylamino)etyl)phenol (c): sau quy trinh ctia Vi du 15d, 4-(2-(2-iodo-9-isopropyl-9H-
purin-6-ylamino)etyl)phenol (b) duoc cho phan tng véi axit 5-clopyridin-3-ylboronic.
San phdm thd dugc tinh ché bing phuong phap HPLC d4o pha (cot Cis, rira giai bang
ACN-H>0 0,05% TFA) dé thu duogc hop chit néu & d& muc dudi dang chit rin mau
trdng duc.

Vidu 134

4-(2-(6-(5-Flopyridin-3-yl)-1-isopropyl-1H-pyrazolo[3,4-d|pyrimidin-4-
ylamino)etyl)phenol
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Téng hop 4-(2-(6-clo-1-isopropyl-1H-pyrazolo[3,4-d]pyrimidin-4-
ylamino)etyl)phenol (b): Sau quy trinh ciia Vi du 128b, 4,6-diclo-1-isopropyl-1H-
pyrazolo[3,4-d]pyrimidin (US3399196) (a) (0,184g, 0,795mmol) dugc cho phan tmg
v6i tyramin. Phan cin thé duge tinh ché bing phuong phéap sic ky trén silica gel (25
dén 75% etyl axetat trong chét rira giai hexan) dé thu dwoc hop chit néu & dé muc

dué6i dang chét rdn. MS m/z 332,1 (M + 1).

Téng hop 4-(2-(6-(5-flopyridin-3-yl)-1-isopropyl-1H-pyrazolo[3,4-d]pyrimidin-
4-ylamino)etyl)phenol (c): Sau quy trinh cua Vi du 15d, 4-(2-(6-clo-1-isopropyl-1H-
pyrazolo[3,4-d]pyrimidin-4-ylamino)etyl)phenol (b) dugc cho phan tUng v6i axit 5-
flopyridin-3-ylboronic. Phan cin tho dugc tinh ché bang phwong phap HPLC d4o pha
(cot Cis, rira giai bing ACN-H20 0,05% TFA) dé thu duoc hop chéit néu & dé muyc

dudi dang chét rin mau tréng duc.
Vidu 141

4-(2-(2-(5-Flopyridin-3-yl)-7-isopropyl-7H-pyrolo[2,3-d]pyrimidin-4-

\(

N
N= N= [

\ / N\ _/

N

F HN

ylamino)etyl)phenol
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Téng hop 2,4-diclo-7-isopropyl-7H-pyrolo[2,3-d]pyrimidin (b): Sau quy trinh
cia Vi du 15b, 2,4-diclo-7H-pyrolo[2,3-d]pyrimidin (0,5g, 2,67mmol) dugc cho phan
tmg véi 2-iodopropan. Phin cin thd dugc tinh ché bing phwong phép sic ky trén
silica gel (15 dén 25% etyl axetat trong chét rira giai hexan) dé thu dugc hop chét néu
& d& muc dudi dang chét rin. MS m/z 230,2 M+1).

Téng hop 4-(2-(2-clo-7-isopropyl-7H-pyrolo[2,3-d]pyrimidin-4-
ylamino)etyl)phenol (c): Sau quy trinh cua Vidu 128b, 2,4-diclo-7-isopropyl-7H-
pyrolo[2,3-d]pyrimidin (b) (0,278g, 1,21mmol) dugc cho phan Gng véi tyramin. Phan
cin thd duoc tinh ché bing phuong phap séc ky trén silica gel (25 dén 75% etyl axetat
trong chit rira giai hexan) dé thu duoc hop chit néu ¢ dé muc dudi dang cht rin. MS
m/z331,1 M + 1).

Téng hop 4-(2-(2-(5-flopyridin-3-yl)-7-isopropyl-7H-pyrolo[2,3-d]pyrimidin-4-
ylamino)etyl)phenol (d): Sau quy trinh cta Vi du 15d, 4-(2-(2-clo-7-isopropyl-7H-
pyrolo[2,3-d]pyrimidin-4-ylamino)etyl)phenol (20mg, 0,06mmol) dugc cho phan tUng
v6i axit 5-flopyridin-3-ylboronic. Phin cin thé dugc tinh ché bing phuong phap
HPLC d4o pha (cot Cis, rira giai bing ACN-H20 0,05% TFA) d thu duoc hop chét

néu & dé muc dudi dang chit rdn mau tring duc.
Vidu 153

(R)-4-(2-(2-(benzo[b]thiophen-3-yl)-9-(tetrahydrofuran-3-yl)-9H-purin-6-

ylamino)etyl)phenol
o
N
HO\@\/\ NIK !
Pt ( )
N N
H \
S
Téng hop (R)-2,6-diclo-9-(tetrahydrofuran-3-yl)-9H-purin (b): Dung dich chta
5,7-  2,6-diclo-9H-purin (400mg, 2,12mmol), (S)-tetrahydrofuran-3-ol (88mg,

2,5mmol) va triphenylphosphin (1,0g, 3,8mmol) trong THF khan (30mL) dugc xir ly
& nhiét d6 -78°C bang diisopropyl azodicarboxylat (856mg, 4,23mmol). Phan Umg
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dugc dé cho 4m 1én dén nhiét do trong phong va khudy trong 16 gio. Dung dich nudc
natri bicarbonat bdo hoa dwoc bd sung vao va hdn hop nay dugc chiét bing etyl axetat.
Cac 16p hitu co dugc két hop, lam kho trén natri sulfat, va c6 déc. Phén cin duoc tinh
ché bang phuong phép séc ky trén silica gel (10 dén 80% etyl axetat trong chét rira
giai hexan) dé thu duoc chét rin mau tring chira hop chit néu & d&& muc cé lan

triphenylphosphoxit. MS m/z 258,0 (M + 1).

Téng hop (R)-4-(2-(2-clo-9-(tetrahydrofuran-3-yl)-9H-purin-6-
ylamino)etyl)phenol (c¢): Sau quy trinh ctia Vi du 128b, (R)-2,6-diclo-9-
(tetrahydrofuran-3-y1)-9H-purin (b) duoc cho phan tng v&i tyramin. Hon hop phén
mg thé duoc tinh ché bang phuong phap HPLC didu ché dao pha. MS m/z 360,1 (M
+1).

Téng hop  (R)-4-(2-(2-(benzo[b]thiophen-3-yl)-9-(tetrahydrofuran-3-y1)-9H-
purin-6-ylamino)etyl)phenol: Sau quy trinh cia Vi du 15d, (R)-4-(2-(2-clo-9-
(tetrahydrofuran-3-yl)-9H-purin-6-ylamino)etyl)phenol (c) dugc cho phan tmg v6i
axit benzo[b]thiophen-3-ylboronic (22,3mg, 0,125mmol). Phén cdn thd duoc tinh ché
bing phuong phap HPLC diéu ché d4o pha dé thu dugc hop chit néu & dé muc dudi
dang chét rin mau tréng duc.

Vidu 157

2-(6-(2-(1H-indol-3-yl)etylamino)-2-(5-flopyridin-3-yl)-9H-purin-9-yl)propan-1-ol

HN
\
NH
NT N

% | Z \>
N | N :}\\/OH
X

F

Téng hop metyl 2-(2,6-diclo-9H-purin-9-yl)propanoate (b): Hon hop chira 2,6-
diclo-9H-purin (5,0g, 26,5mmol), metyl 2-bromopropanoat (5,3g, 31,7mmol) va kali
carbonat (11,0g, 79,4mmol) trong DMF khan (100mL) dugc dun noéng & nhiét do
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100°C trong 15 gi¢. Dung diéh nuée natri bicarbonat bdo hoa dugc bd sung vao va
hén hop phan tmg duoc chiét bing etyl axetat (150ml X 3). Céc 16p hitu co duoc két
hop, ria béng nuée mudi, 1am khd trén natri sulfat, va cd dic. Phan cin duge tinh ché
bang phuong phép sic ky trén silica gel (10 d&n 80% etyl axetat trong chét rira giai
hexan) dé thu duoc hop chit néu & d& muc dudi dang chét rin mau tring. MS m/z
275,0 M+ 1).

Téng hop metyl 2-(6-(2-(1H-indol-3-yl)etylamino)-2-clo-9H-purin-9-
yl)propanoate (c): Hon hop chira metyl 2-(2,6-diclo-9H-purin-9-yl)propanoat (b)
(600mg, 2,2mmol), tryptamin (420mg, 2,6mmol) va 2-propanol (30mL) dugc dun
néng & nhiét d6 85°C trong 6ng han kin trong 16 gid. Hon hop phan tmg nay duoc lam
mat dén nhiét do trong phong va c6 dic. Phén cin duge tinh ché béng phuong phéap
sdc ky trén silica gel (10 &én 80% etyl axetat trong chét rira giai hexan) dé thu duoc
hop chét néu & dé muc dudi dang chét rin mau trang. MS m/z 360,1 (M + 1).

Téng hop metyl 2-(6-(2-(1H-indol-3-yl)etylamino)-2-(5-flopyridin-3-y1)-9H-
purin-9-yl)propanoat (d): Ong 4p luc dung tich 150ml dwoc bd sung metyl 2-(6-(2-
(1H-indol-3-yl)etylamino)-2-clo-9H-purin-9-yl)propanoat (c¢) (300mg, 0,75mmol),
axit 5-flopyridin-3-ylboronic (159mg, 1,1mmol), tetrakis(triphenylphosphin)-paladi(0)
(87mg, 0,075mmol), K3PO4 (638mg, 3,0mmol), va dioxan khan (15mL). ()ng ap luc
nay duoc phun bang khi nito va han kin lai, sau d6 hdn hop phan tmg dugc dun néng
¢ nhi¢t do 130°C trong 6 gio cb khuéy. Nuée duge bd sung vao hdn hop duge lam
mat, va hdn hop nay duoc chiét bang etyl axetat (50ml x 3). Cé4c 16p hitu co hdn hop
duoc rira bing nudce mudi, 1am kho trén natri sulfat, va cd dic. Phin cin duoc tinh ché
bing phwong phép sic ky trén silica gel (10 dén 80% etyl axetat trong chét rira giai
hexan) dé thu duoc hop chit néu & d& muc c6 14n mot lwong nhd triphenylphosphin
oxit. MS m/z 460,1 (M + 1).

Téng hop 2-(6-(2-(1H-indol-3-yl)etylamino)-2-(5-flopyridin-3-y1)-9H-purin-9-
yDpropan-1-ol: Lithi nhém hydrua (230mg, 6,1mmol) dugc bd sung timg phan vio
dung dich chta metyl 2-(6-(2-(1H-indol-3-yl)etylamino)-2-(5-flopyridin-3-yl)-9H-
purin-9-yl)propanoat (282mg, 0,61mmol) trong THF khan (15mL) & nhiét d§ 0°C.
Hdn hop phan tng duoc khudy nay dugc @ cho 4m 1én dén nhiét do trong phong
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trong 2 gid, sau d6 nudc duge bd sung vio mot cich can than. Hon hop nay dugc
chiét bang EtOAc (50ml x 3). C4c phan doan hitu co dugc két hop, rira bang nude,
1am kho trén natri sulfat, va ¢6 dic. Phin cin duoc tinh ché bing phuong phap sic ky
cot silica gel (0 dén 5% dung moi B trong diclometan; dung mdi B = dung dich
amoniac 2M trong metanol) d& thu dwoc san phim néu & dé muc dwoc tinh ché timg
phin. San phdm nay dugc tinh ché tiép bing phuong phap TLC didu ché (5% dung
méi B trong diclometan) dé tao ra hop chét néu & dé muc dudi dang chit rén mau

tréng.
Viduys 157R & 157S

(R)-2-(6-(2-(1H-indol-3-yl)etylamino)-2-(5-flopyridin-3-yl1)-9H-purin-9-yl)propan-1-
ol&

(S)-2-(6-(2-(1H-indol-3-yl)etylamino)-2-(5-flopyridin-3-yl)-9H-purin-9-yl)propan-1-

HN HN
QJ\L @J\L
NH NH
D Db
Z Z % Z
N | N N oH N I N N\\/OH
X )\/ AN \\\“~
F F

(R/S)-(6-(2-(1H-indol-3-yl)etylamino)-2-(5-flopyridin-3-y1)-9H-purin-9-

ol

yl)propan-1-ol duoc tach thanh cac chat dong phan lap thé, chit ddng phan ddi anh
riéng biét bang cach sir dung phuong phap HPLC khong déi xtmg diéu ché trén cot
khong dbi xtmg Lux-Xenluloza-2 (Phenomenex) 21x250mm. Dung dich raxemat
3mg/ml trong metanol dugc didu ché va tai 1én cot v6i 0,5ml dung dich trong mot lan
tiém. COt nay dugc rira giai béng hexan/etanol/metanol ty 1& 85/7,5/7,5 & tbc do chay
20mL/phit trong 25 phut. Céac pic 1 va 2 lan luot dwoc ria giai & 20 phut va 22,5
phut. Phép sic ky phan tich dugc thuc hién trén cot khong d6i xtmg Lux_Xenluloza-2
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(Phenomenex) 4,6 x 100mm, rira giai bing hexan/etanol/metanol ty 1& 90/5/5 & tdc dd

1 mL/phtit trong 20 phit. Céc pic 1 va 2 1an luot duogc ria giai & 17,45 va 18,14 pht.
Vidu 157R

(R)-2-(6-(2-(1H-indol-3-yl)etylamino)-2-(5-flopyridin-3-yl)-9H-purin-9-yl)propan-1-

ol

HN
\
NH
N7 N

% I/ \>
N | N N oH
Q )\/

F

Téng hop (R)-N-(2-(1H-indol-3-yl)etyl)-9-(1-(benzyloxy)propan-2-yl)-2-(5-
flopyridin-3-yl)-9H-purin-6-amin (b): Sau khi thanh cong v6i quy trinh cta Vi du
153b (bang cach st dung 2,6-diclo-9H-purin va (S)-1-(benzyloxy)propan-2-ol lam
chit phan ung), Vi du 153¢ (bing cach sir dung tryptamin lam chét phan tng), va Vi
du 153d (bang cach sir dung axit 5-flopyridin-3-ylboronic lam chit phan tmg), thu

dugc hop chat néu & de muc.

Téng hop (R)-2-(6-(2-(1H-indol-3-yl)etylamino)-2-(5-flopyridin-3-yl)-9H-
purin-9-yl)propan-1-ol (c): Dung dich chita (R)- N-(2-(1H-indol-3-yl)etyl)-9-(1-
(benzyloxy)propan-2-yl)-2-(5-flopyridin-3-yl)-9H-purin-6-amin (b) (0,15g,
0,29mmol) trong DCM (10mL) duoc xir ly bang BCl3 (1M, 2,9 ml, 2,9mmol) trong
DCM (10mL) ¢ nhiét do -78°C trong 2 gio. Dung dich nuéc natri hydroxit 1N duoc
bd sung vao, va hdn hop nay dugc chiét bing DCM. Céc phan chiét hitu co hdn hop
duoc 1am kho trén natri sulfat, loc, va ¢d dic va phan cin duge tinh ché phuong phap
séc ky cot silica gel (5% MeOH trong chét rira giai DCM) dé tao ra hop chét néu & dé
muc. MS m/z 432,2 M + 1).

Vidu 157S
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(S)-2-(6-(2-(1H-indol-3-yl)etylamino)-2-(5-flopyridin-3-yl)-9H-purin-9-yl)propan-1-

ol

HN

NH

N7 XN
|)I D
N | N ’\\\J/OH
XN \\e“

F

Sau quy trinh cta Vi du 157R, nhung khong st dung (R)-1-(benzyloxy)propan-
2-0l thay cho (S)-1-(benzyloxy)propan-2-ol, didu ché duoc hop chit néu & d& muc.
MS m/z 432,2 (M + 1).

Vidu 161

4-(2-(6-(5-Flopyridin-3-yl)-1-isopropyl-1H-imidazo[4,5-c]pyridin-4-
ylamino)etyl)phenol

7 /A

.

Tbéng hop 4,6-diclo-1-isopropyl-1H-imidazo[4,5-c]pyridin (b): Sau quy trinh
cia Vi du 15b, 4,6-diclo-1H-imidazo[4,5-c]pyridin (J. Het. Chem. 1965, 196-201)
(0,19g, 1,0mmol) dugc cho phan ting v&i 2-iodopropan. Phan cin dugc tinh ché bing

3

phuong phap sic ky trén silica gel (25 dén 35% etyl axetat trong chat rira giai hexan)
d8 thu dwoc hop chit néu & d& muc dudi dang chit rdn. MS m/z 230,2 (M + 1).

Tbng hop 4-(2-(6-clo-1-isopropyl- 1H-imidazo[4,5-c]pyridin-4-
ylamino)etyl)phenol (c): Hon hop chira 4,6-diclo-1-isopropyl-1H-imidazo[4,5-
c]pyridin (b) (40mg, 0,17mmol), tyramin (120mg, 0,86mmol), va 2-butanol (2mL)
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duge dun néng dudi blrc xa vi séng & nhiét do 140°C trong 8 gio. Hon hop nay duge
¢d dic va phén cin duoc tinh ché bing phuong phéap HPLC dao pha (cot Cis, rira giai
bing ACN-ILO 0,05% TFA) d thu dugc hop cht néu & d& muc dusi dang chét rin
mau tring duc. MS m/z 331,1 (M + 1).

Tong hop 4-(2-(6-(5-flopyridin-3-yl)-1-isopropyl-1H-imidazo[4,5-c]pyridin-4-
ylamino)etyl)phenol (d): Lo phan tmg vi séng dung tich 5ml dugc bd sung 4-(2-(6-
clo-1-isopropyl-1H-imidazo[4,5-c]pyridin-4-ylamino)etyl)phenol (c): (17mg,
0,051mmol), 5-flopyridin-3-ylboronic acid (72mg, 0,51mmol), va
tetrakis(triphenylphosphin)paladi(0) (36mg, 0,03 1mmol). B sung vao hdn hop nay
toluen (1mL), etanol (0,5mL) va dung dich nudc natri carbonaf (2M, 0,5mL). Lo dugc
han kin va hdn hop phan tng nay duoc khudy & nhiét do 140°C dudi buc xa vi séng
trong 2 gio. Nude dugce bd sung vao hdn hop duge lam mat, hdn hop nay duge chiét
bang etyl axetat (5ml x 3). C4c phan doan hitu co dugc két hop, lam kho trén natri
sulfat, va co dic. Phin cin duoc tinh ché bing phuong phap HPLC déo pha (cot Cis,
rira giai bing ACN-H20 0.05% TFA) dé thu dugc hop chit néu & d& muc dudi dang

chit rén mau tring duc.
Vidu 177

4-(2-(5-(5-Flopyridin-3-yl)-3-isopropyl-3H-imidazo[4,5-b]pyridin-7-
ylamino)etyl)phenol

N

HO
N N
H N=/

Tdng hop 5,7-diclo-3-isopropyl-3H-imidazo[4,5-b]pyridin (b): Sau quy trinh
ctia Vi du 15b, 5,7-diclo-3H-imidazo[4,5-b]pyridin (J. Med. Chem., 2007, 50, 828-

72 S/

834) (0,118g, 0,624mmol) dugc cho phan tng véi 2-iodopropan. Hdn hop san phdm
tho duoc tinh ché bing phuong phap sic ky trén silica gel (25 dén 35% etyl axetat
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trong chit rira giai hexan) dé thu dwoc hdn hop chirua hop chit néu & dé muc (thanh
phén chinh) va san phdm ddng phan dudi dang chit rdn. MS m/z 230,2 (M + 1).

Tbng hop 4-(2-(5-clo-3-isopropyl-3H-imidazo[4,5-b]pyridin-7-
ylamino)etyl)phenol (c): Hon hop san phdm chira 5,7-diclo-3-isopropyl-3H-
imidazo[4,5-b]pyridin (b) (40mg, 0,17mmol), tyramin (120mg, 0,87mmol), va 2-
propanol (2mL) dugce dun néng trong lo han kin & nhiét do 140°C trong 72 gid. Hon
hop nay duoc cb dic, va phin cin duge tinh ché bing phuwong phap TLC diéu ché
(chit rira giai hexan/etyl axetat ty 1& 1:2) dé thu dugc hop chit néu & dé muc dudi
dang chét rdn mau tring duc. MS m/z 331,1 (M + 1).

Tong hop 4-(2-(5-(5-flopyridin-3-yl)-3-isopropyl-3H-imidazo[4,5-b]pyridin-7-
ylamino)etyl)phenol (d): Sau quy trinh cua Vi du 161d, 4-(2-(5-clo-3-isopropyl-3H-
imidazo[4,5-b]pyridin-7-ylamino)etyl)phenol (¢) (15mg, 0,047mmol) duoc cho phan
mg véi axit 5-flopyridin-3-ylboronic. Phan cin thé dugc tinh ché bang phuong phap
TLC didu ché (chit rira giai hexan/etyl axetat ty 18 1:1) dé thu dugc hop chit néu & dé
muc dudi dang chét rin mau tring duc.

Béng cach 13p lai cac tién trinh d3 mo ta trong cac vi du néu trén, st dung cac
nguyén liéu ban dAu thich hop, cac hop chét tiép theo ctia cong thirc I, nhu duoc thiy

rd trong Bang 1, thu duoc.

Béang 1
, , Dit lidu vat Iy ECso
Thie We g0 tric " (%CD34+)
vi du 'HNMR vashode MS |\
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Thi tu
vi du

Cau truc

Dit lidu vat Iy ECso
TH NMR va/hodc MS uM

HO

'H NMR (5000,12
MHz, CDCl): & =
9,20 (d, 1H), 8,58 (s,
1H), 8,00-7, 80 (m,
2H), 7,55-7,38 (m,
3H), 7,11 (d, 2H),
6,72 (d, 2H), 6,18
(br, 1H), 5,01-4,68
(m, 1H), 4,02 (br,
2H), 3,00 (t, 2H),
1,68 (d, 6H); HRMS
(EI) m/z 430,1698
(M+1)
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Tha tu
vi du

Cau truc

Dit lidu vat ly
"H NMR véa/hodc MS

ECso
(%CD34+)
M

HO

"H NMR (500 MHz,
CDCls): 6 = 9,22 (d,
1H), 8,53 (s, 1H),
7,92 (d, 1H), 7,80 (s,
1H), 7,52-7, 33 (m,
3H), 7,13 (d, 2H),
6,74 (d, 2H), 6,08
(br, 1H), 4,80-4,62
(m, 1H), 4,02 (br,
2H), 3,01 (t, 2H),
2,20-1,90 (m, 2H),
1,77 (d, 3H), 0,92 (t,
3H); HRMS (EI)
m/z 444,1857 (M+1)

0,03

HO

HRMS (E) m/Z
554,2005 (M+1)

0,15
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; Dit lidu vat Iy ECso
T,h v tl‘IC:?'tu trac S (76CD34+)
vi du "H NMR va/hodc MS uM
HO\Q\ 1,49
N HRMS (EI) m/4
4 N
Nl)\/[ 3 472,1807 (M+1)
=
S N
S N
(0]
Ho\q\ 2,08
N HRMS (E) m/7
N
NT S N 546,1571 (M+1)
| N
NS
s N
CF,
HO\Q\ 2,53
NH HRMS (ED) m/4
N
NS N 4441857 (M+1)
- N
S
S N \\\<f
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, i lidu vt Iy ECso
Thi W04 tre D licu vat ly (%CD34+)
vidu 'H NMR va/hoic MS uM

N HRMS (EI) m/4
7 N N\> 402,1385 (M+1)
| "
S
S N \
A HRMS (EI) m/4
8 NN N\> 492,1856 (M+1)
| N
IS
s N
CHs
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Tht tu
vi du

Cau trac

Dit liéu vat ly
'H NMR va/hodc MS

ECso
(%CD34+)
uM

HN

'H NMR (500 MHz,
CDCly): & = 9,21 (d,
1H), 8,48 (s, 11), 8,
02 (br, 1H), 7,89 (d,
1H), 7,79 (s, 1H),
7,70 (d, 1H), 7,50-
7,07 (m, 6H), 5,82
(br, 1H), 5,00-4,88
(m, 1H), 4,13 (br,
D), 3,22 (¢, 2H),
1,69 (d, 6H); HRMS
(EI) m/z 453,1857
(M+1)

0,02

10

HRMS (E) m/4

420,1315 (M+1)

1,38
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, . Dit lidu vat IV ECso
Thit g e posE (%CD34+)
vidu 'HNMR va/hodc MS |\

1,45
HO
NH
. HRMS (EI) m/4
N
N N N 430,1697 (M+1)
=
S N
s " =
N HRMS (E) m/4
12 N
N ~ N 432,1655 (M+1)
=
S N
s " P
H2N\©\|\ 5,75
N HRMS (EI) m/
13 N
NS N 429,1853 (M+1)
| A
S
S N )\
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, , Dit lid vt 1V ECso
T,h u tl'IC:?lu tric Ty (%CD34+)
vi du 'H NMR va/hoic MS uM

HO 0,17
y NH HRMS (E) m/z
N N\ 376,1881 (M+1)
DR
NT S N N
L )\
N
'"H NMR (400 MHz,0,19
CD30OD) 6 9,57 (d,
HO 1H), 8,85-8,83 (m,
1H), 8,59 (q, 1H),
8,16 (s, 1H), 7,57 (q,
y NH 1H), 7,13 (d, 2H),
N N\ 6,72(d, 2H), 4,98-
\ - N> 491 (m, 1H), 3,91
N
| )\ (bs, 2H), 2,98 (t,
N 2H), 1,68 (d, 6H);
HRMS (EI) m/zZ
375,1928 (M+1)
HO 0,46
6 NH HRMS (EI) m/7
N 374,1976 (M+1)
DR
N ;\
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; ) Dit lidu vat Iy ECso
Thit tul 4 e s (%CD34+)
vi du TH NMR va/hodc MS uM
HO 0,97
' NH HRMS (EI) m/z
380,1544 (M+1
| N
IS
s " )~
HO 3,9
5 NH HRMS (E) m/Z
364,1769 (M+1
| N
] ™ I~
F 1,1
N HRMS (EI) m/4
19 XN
N| \> 466,1493 (M+1)
ZN
NS

-86-




29185

- St 100 vat 16 ECso
T,h U Wegy trac CEE (%CD34+)
vi du 'HNMR va/hoge MS |\

7.8
0 NH HRMS (E) m/Z
N 420,2184 (M+1)
|
7 >L
HO 0,13
N HRMS (EI) m/7
21
; N N\> 514,2638 (M+1)
P4
S \1 " ;\/\/\/\
0,019
HN _
s NH HRMS (E) m/z
N)j:N\ 467,2013 (M+1)
L LY
7

-87-
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1 Dit lidu vat Iy ECs0
Thit Weg) trie oY (%CD34+)
vi du 'HNMR va/hodc MS |\

31 /\/©/OH 0,66
HN

MS m/z 3752 (M +
N D

 [MS m/z 4472 M +

1)

(@]
—=Z
ol
\?Z

33 ﬂOH 0,27
H)NIN MS m/z 405,2 (M H
N
| > 1
N/

HN

MS m/z 3932 (M +
NN
!):[ > )

35 /\Q/OH 0,34
HN

\ MS m/z 389,2 (M +
X
e ”[JI > D
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29185

Thir tu .z ., Dix lidu vat Iy ECso
(111 "1Cau trac Y (%CD34+)
Vil 'H NMR va/hode MS |\
1!
37 W©/OH 0,024
HN
MS m/z 400,2 (M +
Ns)\iN\> 1
NC XX N/ N

HN

MS m/z 367,2 M
NN
IJIN\> 1)

HN

MS m/z 364,2 (M +
x—N
[oe )
J N~ "N N
&
A MS m/z 376,2 (M +
x—N
NIJI > D
N N

- /\/©/OH -
HN MS m/z 376,2 (M +
XN
N N

-89-
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; Dit ligu vét Iy ECs0
T,h u tl'ICE"tu trac SR (%CD34+)
vi du 'H NMR va/hodc MS uM
X /\/©/OH :

HN MS m/z 375,2 (M +
x—N
00 b
I X N N
Cr -
45 /\/©/OH 0,063
HN MS m/z 389,2 (M +
—N
NHI > D
Me AN N/ N
|
. I
46 /\/©/OH 0,65
HN MS m/z 4532 (M +
x—N
0: Wt > D
Me/S\l\/j/kN/ N
l >\
N
48 /\/©/OH 0,51
HN MS m/z 409.2 (M +
x—N
N T 1)
| X N N
e I
50 ﬁ/OH 0,034
HN MS m/z 393,2 (M +
hﬂ)\/EN\> D
F ~
| X N N
o I

-90-
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co Dit liéu vat Iy ECso
T,h :11 w Cau truc CE (eCD34+)
vi du 'HNMR va/hodic MS |\
52

MS m/z 378,2 (M +
1)

/N
HN MS m/z 380,2 (M +
”ﬁ !
S P )
\
¥ e -
HN MS m/z 3942 (M +
Me N| 1)
7
/
S
60 | 32
(e} N
]@N MS m/z 405,1 (M +
HO
1)
TP 0.13
N\

MS m/z 428,1 (M +
1)

-91-




29185

; , Dit liéu vat Iy ECs0
T,h(lir Mcu trac T (%CD34+)
vi du 'H NMR va/hoic MS uM
62 R 0,72

/
NN ,4(
N MS m/z 412,1 (M H
HN \“
\ N 1)
7\
__N
70 0) H N=—\ 2,7
)kN/\/N N N\<
HN\J N[ N MS m/z 367,2 (M +
N
72 N H N:r\N 6.3
7 N/\/N N \<
H NI N MS m/z 375,2 (M +
1)
“
~_N
73 N= N=\ 8,2
|
NN MS m/z 363,2 (M +
1)
7
~ N
76 6,0
L
‘2=< MS m/z 396,2 (M +
HN—\ /N
\I/N\>—S/_/ N 1)
N\H 2N

-92-




29185

2ol Dit ligu vat Iy ECso
T}l v tuCéu truc v (%CD34+)
vidu 'H NMR va/hogc MS uM
81 } H\/‘N/w 2,7

N\ N= )/NH
\} g MS m/z 422,1 (M +
N N
/
”3// 1)
) Ny -NH 7,9
s N \ 7/ ?
= N—NH
( MS m/z 420,1 (M +
N~ 1)
e
83 S 7,1
/
N l;l MS m/z 430,1 (M +
>f’N¥:T>\NH D
N HN— \
N\
84 S 5,4
Y
NG Rl MS m/z 418,1 (M +
) F(L "\ )
N
=N
= \\\\GNH
=N
88 2,6

MS m/z 446,10 (M +
1)

-93-




29185

1 D% liw vat I9 ECso
T,h Y tl'ICz?lu tric CEE (%eCD34+)
vi du "H NMR va/hodc MS uM
89 S 1,4
/
N MS m/z 396,10 (M +
o )
>/N\¢N NH
HN—( 2
(0]
90 s l 3,3
H
@l,r’“\ N N)l MS m/z 456,2 (M +
N __ N ©
N H 1)
\(N\/
91 “ 0,029
/
NA
N’< MS m/z 398,1 (M +
LN 1
7,
2 oe @/»H g 71
N N MS m/z 452.2 (M +
N
93S mn =, L1
\ 7/
HO IO MS m/z 403,1 (M +
5 ’
N

-9Y-




29185

, o li6n vt I ECso
T Wiedy g S oD
vi du 'H NMR va/hoic MS uM
| E i 052
N
HO T /\N p MS m/z 403,1 (M +
N
04 /O/\/H N= 0,97
N
HO m b MS m/z 389,1 (M +
1)
A
HO N
m h MS m/z 389,1 (M +
A
08 8,2
- NH
N
MS m/z 3992 (M +
HN 1)
N
e N
~ N
»
e
99 OH 7,5
“ MS m/z 389,2 (M +
N 1)
“lﬁN»
N N
L
v T

-05-




29185

T Dt liew vat ¥ ECso
T,hg Wchu tric G vy (%CD34+)
vidu 'H NMR va/hodc MS uM
113 OH MS m/z 391,2 (M 40,54
1)
HN
NN
|/‘IN\>
N N
| OH
N7 )\/
o
114 SO, MS m/z 454.1 (M H1,1
1)
HN

118 /\/©/OH 0,45
HN MS m/z 393,2 (M +
NN
oo 1)
cr

119 N©/OH 1,4
*ﬁ“\/[N MS m/z 377,2 (M +
N AN
| S 1
e )
N
\

120 NQ/OH 1,4
HIN MS m/z 381,2 (M H
N
“ﬁ Y 1)

gz
7/

-96-
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; , Dir ligu vat Iy ECso
T}lg W trac it (%CD34+)
Vicu '"H NMR va/hoge MS |\
121 HO 0,086

NH MS m/z 414,2 (M +
NN 1)
Q\ )'\)I,\?
NN
N= />\‘

122 |HO 0,42

MS m/z 4142 (M +
1)

123

HO

'"H NMR (400 MHz,|0,066
DMSO): o =
9,21(br, 1H), 8,57 (1,
1H), 8,36 (s, 1H),
8,23 (d, 1H), 7,70
(d, 1H), 7,04 (d,
2H), 6,66 (d, 2H),
4,84-4,72 (m, 1H),
3,67 (g, 2H), 2,99 (s,
3H), 2,83 (&, 2H),
1,56 (d, 6H); MS
m/z378,2 M + 1)

-97-




29185

MS m/z 399,2 (M +

c ol Dit lidu vat Iy ECs0
TT‘“ tL‘rCéu truc e (6CD34+)
vi du TH NMR va/hoic MS uM
124 HO 0,003
NH MS m/z 428,2 (M +
NN 1)
Na | \>
. b
N
125 | H_ N

NH
1)
NTXN
| N\>
N7 N
g )\
126 HN-N 5,0
S
NH MS m/z 363,2 (M +
X N\> 1)
N N~ N
g )\
127 |HO 0,47
NH MS m/z 407,3 (M +
F N\
= | N~ N
SN b
0

-08-
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M g oo Dit liéu vat Iy ](%/fé)m "
vi du 'HNMR va/hoge MS |\
128 'H NMR (400 MHz[0,019
DMSO): & = 9,47 (s,
1H), 8,71 (s, 1H),
HO 8,67 (s, 1H), 8,32 (s,
1H), 8,04 (t, 1H),
NH 7,10 (d, 2H), 6,69
NN N\> (d, 2H), 4,91-4,81
C 7 NZ N (m, 1H), 3,80-3,70
SN - (m, 2H), 2,86 (t,
2H), 1,58 (d, 6H);
MS m/z 4092 (M +
1)
129 | HO 0,12
NH MS m/z 443,2 (M H
FJ Yo N\> )
F7Y7 N~ N
N )~

-99-




29185

ool Dit lidu vat Iy ECs0
T,hu tw Cau trac Y (%CD34+)
vi du "H NMR va/hodc MS | M
M
130 TH NMR (400 MHz,

HN
Oji
NH
N\\ Nl)\//[N\>
\N )\\

DMSO): 6 = 10,82
(s, 1H), 9,74 (s, 1H),
9,10 (s, 1H), 8,99 (s,
1H), 8,32 (s, 1H),
8,13 (t, 1H), 7,65 (d,
1H), 7,32 (d, 1H),
7,22 (s, 1H), 7,06 (t,
1H), 6,99 (t, 1H),
4,72-4,60 (m, 1H),
3,96-3,85 (m, 2H),
3,08 (t, 2H), 2,08-
1,88 (m, 2H), 1,58
(d, 3H), 0,77 (t, 3H);
MS m/z 437,2 (M +
1)

-100-




29185

T Di ligu vét Iy ECso
T,h Uty Cau trac vy (%oCD34+)
vi du 'H NMR va/hodc MS uM
131 'H NMR (400 MHz,)0,004

DMSO): § = 10,83
(s, 1H), 9,40 (s, 1H),
8,97(s, 1H), 8,76 (s,
1H), 8,35(s, 1H),

- 8,18 (t, 1H), 7,62 (d,
Oj\k 1H), 7,33 (d, 1H),

NH 7,23 (S, H‘D, 7,06 (t>
NS N\> 1H), 6,97 (t, 1H),
@ N7 N 4,72-4,60 (m, 1H),

SN )\\ 3,96-3,82 (m, 2H),

3,10 (t, 2H), 2,53 (s,
3H), 2,09-1,89 (m,
2H), 1,58 (d, 3H),
0,77 (t, 3H); MS m/z
4262 M+ 1)

132R 0,001
< NH
N MS m/z 430,2 (M +
NTY N 1
TTAKI ’ )
VN
N )\/

132S 0,002
~ NH
N MS m/z 430,2 (M +
NiJ\/EN\> 1)
F S ~ N
| N
N/ "’//

-101-
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v tul Dit liéu vat Iy ECso
Tha Weg trac ey (%CD34+)
vidy "H NMR va/hoge MS ||\
n
132 'H NMR (400 MHz,0,003

DMSO): § = 10,83
(s, 1H), 9,42 (s, 1H),
8,66 (s, 1H), 8,41 (d,
1H), 8,31 (s, 1H),
8.09 (t, 1H), 7.64 (d,
1H), 7.34 (d, 1H),
7.22 (s, 1H), 7.07 (4,
1H), 6.97(t, 1H),
4.68-4.60 (m, 1H),
3.92-3.84 (m, 2H),
3.08 (t, 2H), 2.08-
1,90 (m, 2H), 1,58
(d, 3H), 0,77 (t, 3H);
MS m/z 430,2 (M +
1y

131R

MS m/z 426,2 (M +
1)

0,003

1318

“~ NH
HN
N
LD
X N N
| = "’//

MS m/z 426,2 (M +
)

0,003

-102-




29185

roed Dir liéu vat ly ECso
Thit g e Ly (%CD34+)
vi du "H NMR va/hoic MS uM
133 | HO 0,18

NH
N/ N
N\\\(j)\\/t\>
= N N
|
. >

)

MS m/z 414,2 (M +
1)

134

HO

"H NMR (400 MHz,
DMSO): 6 = 9,44 (s,
1H), 9,21 (s, 1H),
8,69 (d, 1H), 8,56 (t,
1H), 8,47 (d, 1H),
8.14 (s, 1H), 7.09 (d,
2H), 6.69 (d, 2H),
5.17-5.09 (m, 1H),
3.80-3.75 (m, 2H),
2.87 (t, 2H), 1.48 (d,
6H), MS m/z 393.2
(M+1)

0.20

135

HO

MS m/z 430,2 (M H
1)

0,38

-103-
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NH
N/ N
: ﬁ»
= N~ N
< :
N <

T otul . D liéu vat ly ECso
Thi o) tric Ve (%CD34+)
vidu "H NMR va/hodc MS uM
137 |HO

MS m/z 421,1 (M +H
1)

138 |HO 0,40
MS m/z 389,2 (M +
ﬁ ’
Oy \>
139 HO 1,3
NH MS m/z 400,2 (M +
N
| N\> b
N7 N
O
N/
140 HO 0,091

MS m/z 400,2 (M +
1)

-104-




29185

1 Dit lidu vat ly ECso
Thit Weg e S (%CD34+)
vidu "H NMR va/hodc MS uM
141 H NMR (400 MHz,)0,16
DMSO): & = 9,42 (s,
1H), 8,63 (d, 1H),
HO 8,42 (d, 1H), 7,79 (4,
1H), 7.35 (d, 1H),
NH 7,09 (d, 2H), 6,70
NN d, 2H), 6,61 (d,
P~ ‘/kN/ N 1H), 5,08-5,00 (m,
SN )= 1H), 3,76-3,70 (m,
2H), 2,87 (t, 2H),
1,47 (d, 6H); MS
m/z392,2 (M + 1)
143 HO 4.3
NH MS m/z 400,2 (M +
NN
/i’\? )
N
|
s, T
144 |HO 0,16
NH MS m/z 389,2 (M +
NN D
| N\>
N~ N
] o~

-105-




29185

S D liéu vat ly ECso
T,hu Wlc4u tric ST (%CD34+)
vi du "H NMR va/hodc MS uM
145 HO 5,4

NH MS m/z 425,2 (M +
N™ X N 1)
%AE>
N
|
v /T
146 HO 0,24
Cl
NH MS m/z 409,1 (M +
N N 1)
1)IN\>
N N
SR
147 |HO F 0,092
NH MS m/z 393,2 (M +
N N 1)
|)I >
NZ NN
S
148 HN \ 0,75
. NH MS m/z 432,2 (M +
NN 1)
N

-106-
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MS m/z 389,2 (M +
1y

SR D lidu vat ly ECso
T'hu t Cau trac T (%CD34+)
vi du 'H NMR va/hodc MS ||

1
149 HN \ 0,52
g NH MS m/z 416,2 (M +
NN D)
| N\>
N~ N
N
150 HO 0,057

151

.
SR
HO

NH
= N
O 1
] N
S
3

MS m/z 444,1 (M +
Y

0,17

152

HO

NH
= N
S ey
NN
S @
0]

MS m/z 458,2 (M +
1)

0,35

-107-




29185

T’htr tL'rCértu tric b licu valy ?’/SéOD34+)
vi du "H NMR véa/hoic MS M
153 1H NMR (400 MHz,0.22
CD30D): § = 9,14
(s, 1H), 8,55 (s, 1H),
HO 8,33 (s, 1H), 7,96 (d,

NH
7Z N
s
VR
S
.

1H), 7,44 (t, 1H),
7.15 (d, 2H), 6.73
(d, 2H), 5.46-5.43
1H), 4.27-3.94
6H), 2.98 (t,
OH), 2.73-2.64 (m,
1H), 2.46-2.39 (m,
1H); MS m/z 458.2
M+ 1)

(m,

(m,

157

OH

'H NMR (400 MHz,
CD3OD): 6 = 9,40
(s, 1H),  8,53-
8,48(m, 2H), 8,23 (s,
1H), 7,65 (d, 1H),
7,31 (d, 1H), 7,11 (s,
1H), 7,08-7,04 (m,
1H), 7,01-6,97 (m,
1H), 4,08-4,03 (m,
3H), 3,94 (dd, 1H),
3,35-3,30 (m, 1H),
3,19 (t, 2H), 1,68 (d,
3H); MS m/z 432,2
M+ 1)

0,005
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v otul Dit liéu vat ly ECso
Thit Wie gy trac | Y (%CD34+)
vi du "H NMR va/hodc MS uM
157R 0,008
/\ N

MS m/z 432,2 (M +
1).

1578 § 0,003
/
MS m/z 432,2 (M +
1)
7\
N F
158 /f/ﬂ:;?:> 0,012

MS m/z 4442 (M +
S
Y 2

159 ﬂOH 0,59
HN MS m/z 415,2 (M +
N
—N l/L;I: 1)

-109-




29185

MS m/z 415,2 (M +
1y

T otul . D li€u vat ly ECso
Thi Wl oe e Y (%CD34+)
vi du "H NMR va/hoac MS |\
1
160 1.9

161

"H NMR (400 MHz,
DMSO): 6 = 9,11 (s,
1H), 8,64 (s, 1H),
8,51 (s, 1H), 8,30 (d,
1H), 7,74 (s, 1H),
7,09 (d, 2H), 6,69
(d, 2H), 4,88-4,76
1H), 3,88-3,78
(m, 2H), 2,88 (t,
2H), 1,56 (d, 6H);
MS m/z 392,2 (M +
1y

(m,

0,17

162

MS m/z 392,2 (M +H
1)

0,14

166

MS m/z 378,1 (M +
1)

7,5

-110-
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c ool Dit licu vat 1v ECso
Thi tWee e ey (%CD34+)
vi du "H NMR va/hodc MS UM
167 HO 0,29
NH
omJ\IN MS m/z 409,2 (M +
| i
N NN 2
X )\
F
169 HN \ 0,044
NH MS m/z 446,2 (M +
F Z N N
Y
SN
170 J% 0,006
HN MS m/z 416,2 (M +
N N> 1)
F = X N
R
SN
172 MeQ 0,42

>

MS m/z 446,2 (M +
1)

-111-




29185

MS m/z 531,3 (M +
1)

A D liéu vat ly ECso
Th(‘; tl'lCélu trac o (%eCD34+)
vi du "H NMR va/hoic MS uM
173 HN \ 0,012

NH
@J\A MS m/z 414,1 (M +
N
>
e | 1)
DS
N~ /=
174 /N OH 2,2
MS m/z 394,2 (M +
NN
N\
F . N> D
X N
»
e
175 / NH 0,42
Va N
\
HN MS m/z 417,2 (M +
N
N7 1
e |
Ty
\N )\
176 =N 1,1
F—\ /

-112-




29185

Tht tu
vi du

Cau truc

Dii licu vat ly
"H NMR va/hoic MS

ECso
(%CD34+)
uM

177

'H NMR (400 MHz,
DMSO): § = 9.18 (s,
1H), 9.15 (s, 1H),
8.57 (d, 1H), 8.29
d, 1H), 826 (s,
1H), 7,11 (d, 2H),
7,01 (s, 1H), 6,79 (1,
1H), 6,95 (d, 2H),
4,92-4,84 (m, 1H),
3,72-3,62 (m, 2H),
2,83 (t, 2H), 1,56 (d,
6H); MS m/z 3922
(M+ 1)

0,14
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DMSO): 6 = 10,83
(s, 1H), 8,67 (t, 1H),
8,37 (s, 1H), 8,15 (d,
1H), 7,71 (d, 1H),
7,57 (d, 1H), 7,33
(d, 1H), 7,20 (s,
1H), 7,06 (t, 1H),
6,96 (t, 1H), 4,60-
4,48 (m, 1H), 3,86-
3,76 (m, 2H), 3,06
(t, 2H), 2,96 (s, 3H),
2,05-1,85 (m, 2H),
1,56 (d, 3H), 0,76 (t,
3H), MS m/z 415,2
M +1)

A Dit licu vat Iy ECso
Thir tw e irac FHvEY (%CD34+)
vidu 'HNMR vahodc MS |y
178 'H NMR (400 MHz,0,003

MS m/z 406.2 (M +
1)

180 HOQ 0,13
NH MS m/z 392,2 (M +
N
2 Nt\> D
/>N N7 N
n={ )\
181 |HO 2,5

-114-




29185

Thu tu
vi du

Cau truc

Di ligu vét ly
"H NMR va/hoiic MS

ECso
(%CD34+)
uM

182

OH

< NH

MS m/z 432,2 (M +
1)

5,1

183

< NH

'H NMR (400 MHz,
DMSO): § = 10,84
(s, 1H), 9,37 (s, 1FD),
8,52 (s, 1H), 8,50 (s,
1H), 8,29 (s, 1H),
8,01 (t, 1H), 7,66 (d,
1H), 734 (d, 1H),
7,23 (m, 1H), 7,07
(t, 1H), 6,98 (t, 1TD),
4,89-4.83 (m, 1H),
3,95-3,85 (m, 2T,
3,09 (t, 2H), 2,41 (s,
3H), 1,58 (d, 6H):
MS m/z 412,2 (M +
1)

0,01

184

~ NH

MS m/z 401,2 (M +
1)

0,008
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29185

¢ otul Dit liéu vat ly ECso
Thi W08 trie S (%CD34+)
vi dy 'H NMR va/hoge MS |,y
185 Me 0,024
NH
HN MS m/z 430,2 (M +
NN 1
LY )
| X N N
Nig )L\
186 0,007
«_NH
HN MS m/z 430,2 (M +
PR H
F |\ N/ N
N7 4&;7
187 'H NMR (400 MHz,0,034
DMSO): § = 10,84
(s, 1H), 9,38 (s, 1H),
8,49 (m, 1H), 8,47
(s, 11), 8,10 (¢, 1H),
7,67 (d, 1H), 7.35
< NH (d, 1H), 7,22 (m,
HN
N N\> 1H), 7,07 (t 1H),
1
MeWN/ N 6,98 (t. 1H), 585-
- 207 578 (m, 1H), 5,17

(t, 2H), 5,03 (t, 2H),
3,84-3.84 (m, 2H),
3,09 (t, 2H), 2,40 (s,
3H); MS m/z 426,2
(M + 1)

-116-




29185

ool Dit ligu vat Iy ECso
T,hu R Cau truc S (%CD34+)
vidu "H NMR va/hoic MS M
1
188 F 0,005
N MS m/z 434,2 (M +
HN
N %
PR
A N~ °N

189

Me

< NH

"H NMR (400 MHz,
DMSO): & = 10,65
(s, 1H), 9,42 (s, 1H),
8,68 (m, 1H), 841
(d, 1H), 8,34 (s,
1H), 8,08 (t, 1H),
7,53 (d, 1H), 7,12
(m, 2H), 6,81 (d,
1H), 4,90-4,81 (m,
1H), 3,93-3,80 (m,
2H), 3,05 (t, 2H),
2,38 (s, 3H), 1,58 (d,
6H); MS m/z 432,0
(M-+1)

0,026
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¢ tal . Dit liéu vat Iy ECso
The e e Y (%CD34+)
vidu "H NMR va/hode MS |\
o)
190 'H NMR (400 MHz,|0,005

 NH
HN
Me
N
PR
X N
{ N
Y

DMSO): 6 = 10,71
(s, 1H), 9,42 (s, 1H),
8,67 (d, 1H), 8,38
(dd, 1H), 8,32 (s,
1H), 8,05 (t, 1H),
7,55 (d, 1H), 7,21
(d, 1H), 6,98 (t, 1H),
6,93 (t, 1H), 4,92-
4,83 (m, 1H), 3,78-
3,71 (m, 2H), 2,99
(t, 2H), 2,33(s, 3H),
1,59(d, 6H); MS m/z

430,2 M+ 1)
195 0,003
F
«_NH HPLC-MS
HN
calculated MS m/z
N
Ffj* BN 4342 (M + 1)
| X N N
N” /X\
196 E 0,002
< NH

HN
NN

T

MS m/z 434,2 (M +
1)
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Tho tu
vi du

Cau trac

Di ligu vat ly
"H NMR va/hodc MS

ECso
(%CD34+)
uM

197

<~ NH

'H NMR (400 MHz,
DMSO): § = 10,79
(s, 1H), 9,37 (s, 1H),
8,64 (d, 1H), 8,39
d, 1H), 831 (s,
1H), 8,06 (1, 1H),
7,15 (s, 1H), 7,13 (d,
1H), 6,90(t, 1H),
6,69 (d, 1H), 4,90-
4,83 (m, 1H), 3.83-
3,87 (m, 2H), 3,24
(t, 2H), 2,65(s, 3H),
1,57(d, 6H); MS m/z
4302 (M + 1)

0,011

198

MS m/z 429,1 (M +
1)

1,1

199 >\ 1,6
= N
N N MS m/z 399,2 (M +
Y B 1)
N~ N7 N SN
H l
=
200 HoONES o 0,001
\/@/VN\!/K‘(N\( MS m/z 423,2 (M H
HO NS D
| X
e
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. Dit liéu vat Iy ECso
T,h(‘j‘ Wichu trac e (%CD34+)
vi du "H NMR va/hodc MS uM

o @1

0 Kj\

Hoq

Céc hop chét do 4i luc c6 lién quan dén cac hop chét theo sang ché ciing c6 thé

duoc diéu ché, nhu dugc mo té trong céac vi du sau,
Vidu210

3-(2-(2-(benzo[b]thiophen-3-y1)-9-isopropyl-9H-purin-6-ylamino)etyl)-1H-indol-5-yl
6-(5-((3a8S,4S,6aR)-2-oxohexahydro-1H-thieno[3,4-d]imidazol-4-

yl)pentanamido)hexanoat
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NHBOC 0]

&} 1(@ @Y} S S

N " NH

—

(a)

H
N
Jl ;
HN 0 O
N)\iN\>
Hoocv\/\gj L 7N s
= NH
S )\ }\/\/ ngVH
NH
(c)

DMF, HATU, Et;N o} HNT(
o}

Téng hop 3-(2-(2-(benzo[b]thiophen-3-yl)-9-isopropyl-9H-purin-6-
ylamino)etyl)-1H-indol-5-yl 6-aminohexanoat (¢): B sung vao dung dich chira 3-(2-
(2-(benzo[b]thiophen-3-yl)-9-isopropyl-9H-purin-6-ylamino)etyl)- 1 H-indol-5-y1 6-
(tert-butoxycarbonylamino)hexanoat (a) (80 mg, 0,117mmol) trong DCM (20mL)
TFA (5mL). Hon hop phan tng dugc khudy & nhiét d6 trong phong trong 3 git. Hon
hop nay duoc ¢6 dic. dung dich nudc natri carbonat duge bd sung vao va hdn hop nay
duoc chiét béng DCM. Céc phan doan hitu co dugc két hop, lam kho trén natri sulfat,

va ¢b dic dé thu duoc san phim dudi dang ddu. MS m/z 582,2 (M + 1).

Tdéng hop 3-(2-(2-(benzo[b]thiophen-3-y1)-9-isopropyl-9H-purin-6-
ylamino)etyl)-1H-indol-5-yl 6-(5-((3aS,4S,6aR)-2-oxohexahydro-1H-thieno|[3,4-
dJimidazol-4-yl)pentanamido)hexanoat: B6 sung vao dung dich chira (+)-biotin
(35mg, 0,14mmol) va EtN (36mg, 0,35mmol) trong DMF (ImL) HATU (90mg,
0,24mmol). Hon hop nay duge khudy trong 10 phut, va sau dé duge bd sung vao dung
dich chtra (3-(2-(2-(benzo[b]thiophen-3-yl)-9-isopropyl-9H-purin-6-ylamino)etyl)-
1H-indol-5-yl 6-aminohexanoat (b) (68mg, 0,12mmol) trong DMF (1mL). Hon hop
phan tmg nay duoc khudy trong 16 gior & nhiét d6 trong phong va sau d6 duoc 6 dic.
Phén cin duoc tinh ché bing phuong phap HPLC dao pha (cot Cig, rira giai bang
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MeOH-H,0 0,05% TFA) dé thu dugc hop chat néu & dé muc dudi dang chat réin mau
tring duc. Vi dy 210 thé hién tri s6 ECso trong thit nghiém %CD34+ 1a 2,1uM.

Vidu 211

3-(2-(2-(benzo[b]thiophen-3-yl)-9-isopropyl-9H-purin-6-ylamino)etyl)- 1 H-indol-5 -yl

6-(tert-butoxycarbonylamino)hexanoat

cl (HO),B cl OH
7

N m N = N\>
ALy —= :

~ _—_——T
I~ N7 N

)\ Eg,(\/TQSQSH )\ Et3N, i-PrOH
aq Na,COs

(b)

OH
@\( H NHBoc
— N
N
s//}N of /L\ @
N o HOOC™ ™>""""NHBoc

HATU, Etz;N, DMF

()
(d)

Tong hop 2-(benzo[b]thiophen-3-yl)-6-clo-9-isopropyl-9H-purin (b): Sau quy
trinh cua Vi du 15d, 6-clo-2-iodo-9-isopropyl-9H-purin (3,31g, 0,0103mol) duoc cho
phan tmg véi axit benzo[b]thiophen-3-ylboronic. San phim thé dugc tinh ché bing
phuong phap sic ky trén silica gel (20 dén 50% etyl axetat trong hexan) dé thu duoc
hop chat néu ¢ dé muc dudi dang chit rdn. MS m/z 329,0 (M + 1). 'H NMR (400
MHz, DMSO-de): 6 = 9,15 (d, 1H), 8,85 (s, 2H), 8,17 (d, 1H), 7,62 (t, 1H), 7,53 (t,
1H), 5,06 (m, 1H), 1,71 (d, 6H).

Tong hop 3-(2-(2-(benzo[b]thiophen-3-y1)-9-isopropyl-9H-purin-6-
ylamino)etyl)-1H-indol-5-ol (c): Sau quy trinh cua Vi du 15e, 2-(benzo[b]thiophen-3-
yD)-6-clo-9-isopropyl-9H-purin (b) (80mg, 0,243mmol) duge cho phan tng véi
serotonin. Hon hop phan tmg nay duoc ¢b dic, sau d6 dung dich nudc natri bicarbonat
duoce bo sung vao. Hon hop nay duoc chiét bang etyl axetat. Céc phan doan hitu co
duoc két hop, lam khé trén natri sulfat, va ¢ dic. Phan can duoc tinh ché béng

phuong phép sic ky trén silica gel (0 dén 5% MeOH trong chét rira giai DCM) dé thu
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duoc hop chit néu & dé muc dudi dang chét rén mau tréng duc. MS m/z 469,2 (M +
1).

Tdng hop 3-(2-(2-(benzo [b]thiophen-3-yl)-9-isopropyl-9H-purin-6-
ylamino)etyl)-1H-indol-5-yl 6-(tert-butoxycarbonylamino)hexanoat (d): B sung véo
dung dich chira 3-(2-(2-(benzo[b]thiophen-3-y1)-9-isopropyl-9H-purin-6-
ylamino)etyl)-1H-indol-5-o0l (55,5mg, 0,119mmol) va axit 6-(tert-
butoxycarbonylamino)hexanoic (30mg, 0,113mmol) trong DMF (3ml ) EtsN (24mg,
0,237mmol) va HATU (90mg, 0,237mmol). Hon hop nay dugce khudy ¢ nhiét do trong
phong trong 16 gio, va sau dé dugc ¢d dic. Nude duge bo sung vao va hdn hop phéan
tmg duoc chiét béng etyl axetat. C4c phan doan hitu co duoc két hop, 1am kho trén
natri sulfat, va c¢6 dic. Phin cin dugce tinh ché bing phuong phap séc ky trén silica gel
(0 dén 5% MeOH trong chat rira giai DCM) dé thu duoc hop chét néu & dé muc dudi

dang chat ran mau trang duc.

Bing cach lap lai cac tién trinh d& mo ta trong cac vi du néu trén, su dung cac
nguyén liéu ban dau thich hop, cic hop chét do ai luc tiép theo, nhu duoc x4c dinh
trong Bang 2, thu dugc:

Béang 2

Tha tul | Dt liéu vat ly
, "ICau tric
vidu 'H NMR va/hoic MS

-123-



29185

7\
SN N 2/
L
HN HRMS  (EI)  m/z
~NH 695,2585
26
M+1)
YO
HNI
?\O HRMS (ED m/z
\ 1 700,3027
29 =N 0
S \ N M+ 1)
T )
N\%[N/
HNL@\
OH
209

MS m/z760,4 (M + 1)
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210

IH NMR (400 MHz, DMSO): & =
10,95 (s, 1H), 9,17 (d, 1H), 8,54 (s,
1H), 8,34 (s, 1H), 8,06 (d, 1H),
7.94 (bs, 1H), 7,77 (t, 1H), 7,39~
7,48 (m, 2H), 7,28-7,34 (m, 3H),
6,79 (dd, 1H), 6,42 (bs, 1H), 4,85-
4,93 (m, 1H), 4,24-4,28 (m, 1H),
4,07-4,10 (m, 1H), 3,88-3,92 (m,
2H), 3,01-3,11 (m, SH), 2,77 (dd,
1H), 2,53-2,57 (m, 1H), 2,00 (t,
2H), 1,63 (d, 6H), 1,23-1,60 (m,

12H): MS m/= 808.3

(M +1)

211

MS m/z 682,2 (M +1).

212

MS m/z 809,4 (M + 1)
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0
N:NtNQ/,j/ MS m/z758,4 (M + 1)

214 F//\N o Q

o ° MS m/z 807,4 (M + 1)

Thtr nghiém
Céc thir nghiém sau duoc st dung dé danh gia hoat tinh ctia cac hop chit theo

sang ché tao thuan loi cho viéc ting sb luong té bao mam tao mau (HSC).

Céc té bao mam tao mau CD34" so cép clia ngudi trudong thanh duoc nudi cdy va
duoc sang loc dé nhan dang céc hop chét theo sang ché ma tao thuan loi cho viée tdng
sb luong HSC. Céac té bao nay dugc phéan tich v& su ¢6 mit cua cac kiéu hinh mong
mudn (biéu hién CD34). Cac hop chat theo sang ché thiic day su biéu hién HSC theo

cach phu thudc lidu.

Moi trudong nudi cdy: Moi truong StemSpan SFEM la méi truong khong chira
huyét thanh (StemCell Technologies, Vancouver, BC) dugc b sung céc xytokin téi to
hop clia ngudi sau: thrombopoietin, interlokin-6, phéi tir Flt-3, va yéu t6 té bao mam
(tit ca do R&D Systems, Minneapolis, MN cung cdp), véi néng do tiung chat la
50ng/mL, voi chat ddn (DMSO) hodc hop chét theo sang ché.

Nuoi céy té bao ngudi: G-CSF séc t6 tring mau ngoai vi twoi duge huy dong tir
ngudi cho binh thuong, céc té bao CD34" tir tily xwong ngudi trudng thanh va cac té

bao CD34+ méu diy rén nguoi trit lanh duoge mua tir AllCells (Berkeley, CA). Céc té
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bao CD34" nguoi duge lam gidu tir G-CSF séc tb tréng mau ngoai vi dugc huy dong
bang cach phén loai t& bao c6 bing tir tinh (MACS, Direct CD34 Progenitor Cell
Isolation Kit, Miltenyi Biotec, Bergisch Gladbach, Germany) va trit lanh. Do tinh
khiét ctia t& bao CD34%, dugc kidm tra bing bao ké kiéu dong, 1a cao hon 90%. Sau
khi lam tan bing, mic do séng cua t& bao duoc kiém tra bang phuong phép loai tir
xanh trypan 1a cao hon 70%. Céc té bao duoc thawed duoc ly tdm va tao huyén phu
lai bang méi truong StemSpan trude khi duoc chia thanh cac phan nho dé nuéi cdy
ngay. Cac t& bao nay duoc nudi cdy trong dia voi ndng d6 10* té bao/mL trong dia 384
10 (Greiner Bio-One, Monroe, North Carolina) v&i SOul méi truong trong mot 18
trong 7 ngay. Sau mdi 7 ngdy, cac t& bao nay dugc chuyén sang cac dia l6n hon va
mdi truomg tuoi duoc bd sung vao dé gitr ndng do t& bao ndm trong khoang tir 10* dén
5 x 10° té bao/mL. Céc t& bao nay dugc nudi céy 6 37°C trong 5% CO,. D& ghép, cac
té bao duoc nudi cdy trong cac binh 75cm? trude khi céc té bao duoc ghép vao chuot.
0 ndéng d6 1 pmol, 4-(2-(2-(benzo[b]thiophen-3-y1)-9-isopropyl-9H-purin-6-
ylamino)etyl)phenol (hop chit 1, bang 1; vi du 1), 4-(2-(2-(benzo[b]thiophen-3-yl1)-9-
sec-butyl-9H-purin-6-ylamino)etyl)phenol (hop chit 2, bangl), va N-(2-(1H-indol-3-
yletyl)-2-(benzo[b]thiophen-3-yl)-9-isopropyl-9H-purin-6-amin (hop chét 9, bang 1)
mdi chét lam tang s6 té bio CD34*CD45RA" thu duge 1000 mPB CD34* HSCs sau 21
ngdy 1én hon 10 1an so v&i chat din. Cac hop chat theo sang ché duoc thir nghiém vé
dinh dang phan tng liéu (InM dén 10pM) dé xac dinh ndng d6 hitu hiéu tao ra tac
dung mong mudn & 50% s6 té bao (ECso). Cac hop chit theo sang ché lam tang tong
s& va/hodc ty 1¢ phan tram t& bao CD34+ v&i EC50 nhd hon 10 uM. Cac két qua duoc

thé hién trén bang 1 va céc vi du néu trén.

Thtr nghiém don vi tao khuin lac trong nudi céy (Colony-Forming Units in
Culture - CFU-C): Céc té bao don nhan véi ndng do 1000 t& bao/ mL dbi voi gibng
nuéi cdy mau day rén S tudn va mPB 3 tudn va 100 té bao/mL déi véi gidng nuoi cay
CB 3 tudn va mPB 1 tuin duoc bd sung vao mdi truong MethoCult SF H4436, moi
truomg metylxenluloza khong chira huyét thanh chira metylxenluloza trong MDM ctia
hang Iscove, albumin huyét thanh bo, 2-mercaptoetanol, L-glutamin, transferin nguoi
(duoc bio hoa sit), insulin nguoi tai t6 hop, va xytokin nguoi tai td hop: yéu t6 té bao

méam, GM-CSF, IL-3, IL-6, G-CSF, va erythropoietin (StemCell Technologies). Méi
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truong MethoCult duge bd sung céc xytokin ngudi tai t6 hop sau: thrombopoietin, va
phdi tir Flt-3 (R&D Systems), mdi chét c6 ndng do cubi 1a SOng/mL. Sau khi khudy,
hdn hop nay duge chia vao 3 dia kich thude 35mm. Cac dia nay dugc u trong 14 ngay
& nhiét do 37°C trong khi quyén 4m chira 5% CO, trong khéong khi. Cubi giai doan 1,
cac khuin lac tiy bao va héng cu duoc dém dudi kinh hién vi nguoc vol do phong
dai 40X. Lugng CFU-C ciia gidng nudi ciy duoc lam ting sé luong dugc tinh nhu
sau: s6 khuan lac duoc tinh diém trong ba dfa x tong s6 t& bao don nhan /s té bao dua
vao. Cho dén 1 tudn, tong s té bao don nhan duoc xac dinh bang cach ldy sb té bao
trong mot ml nhan véi thé tich méi truong nudi cdy. Tu tudn 1 trd di, sé lan chy
chuyén ciing duoc luu y. Céc gibng nudi cdy duoc xu ly bing 4-(2-(2-
(benzo[b]thiophen-3-yl)-9-isopropyl-9H-purin-6-ylamino)etyl)phenol (hop chat 1,
bang 1; vi du 1) voi néng do lumol, lam tang s6 té bao tao khuan lac 1én trén 10 lan
sau 21 ngdy cia gidng nudi cdy t& bao mPB CD34+ so véi chat dan. Bing cach st
dung 1x10° té bao CB CD34+ duoc xir Iy bing 4—(2-(2-(bénzo[b]thiophen—3—yl)—9—
isopropyl-9H-purin-6-ylamino)etyl)phenol (hop chit 1, bang 1; vi du 1) voi nong do
lumol thu duoc tir gidng nudi cdy 5 tudn c6 sb don vi tao khudn lac ting > 10 lan so
voi déi chimg. Céc té bao duge xir ly bing 4-(2-(2-(benzo[b]thiophen-3-y1)-9-
isopropyl-9H-purin-6-ylamino)etyl)phenol (hop chat 1, bang 1; vi du 1) tao ra nhiéu
khuén lac hdn hop véi khuén lac héng cau tang > 10 lan, khuén lac bach cau hat/dai
thuc bao tang >10 lan, va khudn lac dai dai thuc bao tang >10 lan. Cac té bao duoc xu
ly bing 4-(2-(2-(benzo[b]thiophen-3-yl)-9-isopropyl-9H-purin-6-ylamino)etyl)phenol
(hop chét 1, bang 1; vi du 1) cling tao ra cac khudn lac bach ciu hat/héng cawbach cau
don nhan to/dai thuc bao hon hgp ma khong quan sat thdy trong sé cac khuan lac thu

dugc tuor cdc giong nudi cay khong duogce xur ly.

Thir nghiém té bao tao ving gidng soi (Cobblestone area-forming cell - CAFC):
céc té bao lién két FBMD-1 duoc gift trong binh 25-cm? va duoc trypsin hoéa sau 1/3
hop dong. Do dong té bao khong bién ddi nay ldo hoa, va do do, dan dén mét kha
ning ho trg sy sinh truéng CAFC clia né & giai doan sau, tit ca céc té bao tiép lidu
duoc st dung dudi lan céy chuyén 20. D& hd tro su sinh truong CAFC trong cac dia
96 15, 1 x 10° té bao lién két duoc cdy trong mdi 16. Cac gidng nudi cdy duoc gitr

trong moi trudng Iscove duoc bd sung 10% huyét thanh bao thai bé (fetal calf serum -
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FCS), 2,5% huyét thanh ngua (horse serum - HS), 1% L-glutamin, 1% penixilin-
streptomyxin, va 1 x 10°M hydrocortison & nhiét d6 37°C trng khi quyén am chtra 5%
CO> trong khong khi. Sau khi dat dén hop dong, cac 16p té bao lién két duoc 1 véi cac
HSC CD34" da duoc nudi cdy trong 5 ngay voi chit dan hodc hop chit theo sang ché.
Céc MNC duoc bd sung vao 8 dung dich pha lodng 1:3 theo day (bt du voi 25.000
té bao/18), v6i 10 15 cho mdi lidu té bao. Cac dung dich pha lodng trong cac 15 ¢o it
nhat mot dong tao mau pha tdi (ving gidng s6i) cua it nhit nim té bao dudi 16p té bao
lien két dugc xac dinh vao tuan 4. O ndng d6 th nghiém lpmol, 4-(2-(2-
(benzo[b]thiophen-3-y1)-9-isopropyl-9H-purin-6-ylamino)etyl)phenol (hop chéat 1,
bang 1; vi du 1), kich thich su tang s6 luong té bao tao vung cobblestone thu dugc tu
cdc HSC mPB CD34" sau S ngay nudi cdy 1én trén 2 1an, so v&i céc gibng nudi cdy déi

chung chi duoc xtr ly bang DMSO.

Phén tich khang nguyén bé mat: Cac té bao duoc rira bang mdi trudng nhudém
(dung dich mudi duoc can béng Hanks chtra FBS (2%) va EDTA (2mM)) va nhuom
(6 nhiét d6 4°C trong 30 phut) bang khang thé lién hop chinh duoc chi dinh. Céc té
bao duoc rira bang dung dich dém da mo ta va phén tich bing cach sir dung bao ké
kiéu dong BD LSR II (Becton Dickinson, San Jose, CA). Cac té bao duoc chuyén qua
voi toe d6 khong qua 1000 té bao/gidy bing cach sir dung tia laze argon 488nm va
HeNe 633nm lam ngudn sang kich thich. D6 phat xa ctia 10* té bao do dugc bang cach
st dung bo khuéch dai logarit va phén tich bing cich st dung phan mém FlowJo
(TreeStar Inc. Ashland, OR). Céc té bao dwoc nhudém bing khang thé ddi chimg isotyp
lién hop chinh duoc str dung dé xac dinh huynh quang nén.

Xac dinh céc tiéu quan thé t& bao CD34": Ty 1¢ phin tram céc tiéu quin thé té
bao CD34" duoc xac dinh tir cic phin phan udc chira gidng nudi cdy té bao. Cac té
bao duoc nhudém bing khéng thé APC khang Thyl.1, khang thé PerCP khang CD34,
khang thé PECy7 khang CD45RA, khang thé FITC khang CD38, va khang thé PE
khang CD133 dé xac dinh céac té bao CD34"Thyl.1%, CD34"CD45SRA", CD34°CD38",
CD133*CD38 va CD34'CDI133". Cac khang thé khang CD34, CD38, Thyl.l va
CD45RA duoc mua tir hing Becton Dickinson va céc khang thé khang CD133 duoc
mua tir hang Miltenyi Biotec. Két qua phan tich FACS cac tieur quan thé nay duoc thé
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hién bang ty 1& phan traim quin thé téng. SO luong tuyét dbi cia mdi quan thé té bao
trong moi trudng nudi cdy duoc tinh bing tng sb té bao nhan voi ty 1é phan tram clia
mdi quan thé. Bét dau bing té bao CB CD34+, sau 5 tuin, téng sé t& bao trong moi
truong nudi cy ting trung binh hon 2 1dn dbi véi cac té bao duge xtr ly béng 4-(2-(2-
(benzo[b]thiophen-3-y1)-9-isopropyl-9H-purin-6-ylamino)etyl)phenol (hop chat 1,
bang 1; vi du 1) lumol so v&i gidng nudi cdy déi chimg. Quan trong hon, >50% té
bao dugc nudi cdy bing 4-(2-(2-(benzo[b]thiophen-3-yl)-9-isopropyl-9H-purin-6-
ylamino)etyl)phenol (hop chit 1, bang 1; vi du 1) 1a CD34" so véi < 10% té bao duoe
nudi cay bang chat din din dén su tang s luong té bao CD34" hon 10 lan so véi ddi
ching va tang hon 10,000 lan so véi té bao déu vao. Ngoai ra, su ¢6 mit cua 1 pmol
hop chat 4-(2-(2-(benzo[b]thiophen-3-yl1)-9-isopropyl-9H-purin-6-
ylamino)etyl)phenol (hop chét 1, bang 1; vi du 1) lam ting ca ty 1& phan trim va tong
s6 titu quan thé CD34%, CD34"CD45RA-, CD34'CD38, CDI33"CD38", va
CD34"CD133" dan dén sy tang chung hon 30 1an d6i voi ting tiéu quin thé.

Ghép t& bao CD34" ngudi vao chudt NOD.CB17-Prkdcsc® (NOD/SCID): Dé
danh gid kha ning tai tao quan thé in vivo clia céc té bao CD34" va thé hé con duoc
nudi cdy ctia ching, t bao CD34" khong duoc nudi cdy hodc cac thé hé con cua té
biao CD34" dugc nudi cdy sau 4 ngay (mPB) hodc 21 ngay (CB) bang chit dan hodc
hop chét thu nghiém duoc tiém trong tinh mach qua duong sau nhéan ciu vao chuot
NOD/SCID (dbi véi thir nghiém mPB HSC) hoic chudt NOD/SCIDge-/- (d6i v6i thu
nghiém CB HSC) 8 dén 10 tuan tudi duoc chiéu xa dudi muc gay chét. Dé kiém tra,
méu cdy ghép dugc rit hang tudn theo dudng sau nhan ciu va xtr 1y bing dung dich
phan giai hong cau (Qiagen, Valencia, CA) d& loai bo céc t& bao hdng cau, rira bang
mdi truong nhudm, va phan tich bing bao ké kiéu dong. Mirc d6 ghép duoc do bing
céch phat hién cac t€ bao CD45" khang ngudi trong mau. Chudt duoc giét sau 10 tudn
ghép; BM duoc thu thap tir ca xuong dii va xuong chay. Cac t€ bao BM duoc rira
bang moi truong nhuém va nhudm bing khang thé khang ngudi. Sau khi 0, huyén phu
ndy duoc xir Iy bang dung dich phan giai hdng cau (Qiagen, Valencia, CA) dé loai bo
céc té bao hdng cau, rira bing méi truong nhudm, va phan tich bing bao ké kiéu dong,
nhu dugc mo ta trén ddy. Ca HSC thu duoc tr mPB va CB duogc nudi céy vo1 with 4-

(2-(2-(benzo[b]thiophen-3-yl)-9-isopropyl-9H-purin-6-ylamino)etyl)phenol (hop chat
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1, bang 1; vi du 1) & nong d6 1pmol 1am tang déng ké vé mat thong ké ty 1& phan tram

té bao ngudi sau khi ghép 10 tudn.
Nhin dang dich

Dé nhan dang co ché ma hop chét theo sang ché lam tang s luong HSC & trang
thai khong duoc bi€t hoa, viéc xac dinh profin dich ma toan hé gen dugc thuc hién dbi
v6i té bao CD34" thu duge tr mPB duoc xir 1y trong 24 gior bing hop chat theo vi du
1 va chét tuong tu kém hoat dong hon (khoang 20 14n) cta hop chit theo vi du 1 (2-
(benzo[b]thiophen-3-y1)-N-(3-(3,5-dimetyl-1H-pyrazol-4-yl)propyl)-9-isopropyl-9H-
purin-6-amin). Trong s6 >50.000 tip hop mau do duoc phén tich, chi c¢6 5 gen duoc
diéu chinh theo hudng tang hon 3 lan khi xtr Iy bang hop chit theo Vi du 1 va hau hét
cling duge cam tng dén mot sb mirc boi chét tuong tu it hoat dong hon. Ngoai ra, 5
gen duoc diéu chinh theo huéng giam >70% khi xir ly bing 1uM hop chit Vi du 1.
Tt ca cac gen déu duogc diéu chinh giam theo cach phu thudc lidu va khéng gen nao
bi anh hudng déng ké bai chat twong tu it hoat dong hon. Hai gen bi trc ché nhiéu nhét
boi viee xir Iy bang hop chat Vi du 1 (xytocrom P450 1B1 [CYP1B1] va chét tc ché
thu thé aryl hydrocarbon [AHRR]) duoc diéu chinh bang cach phién ma boi thu thé
aryl hydrocarbon (AHR). Do d6, cac hop chét theo sang ché c6 thé da hoat dong nhu
chét dbi khang cua su phat tin hiéu AHR.

Hon nita, kha nang phong bé su biéu hién ARN thong tin CYPIBI1 bing qPCR &
céc t& bao CD34" thu dugc tir mPB qua trung gian 2,3,7,8-tetraclodibenzo-p-dioxin
(TCDD, dioxin) cua hop chit Vi du 1duoc xac dinh. Viée xir 1y bang TCDD (3nM)
lam ting mic ARN thong tin CYPIBI 4,5 1an so v6i ddi ching chat dén (0,01%
toluen). Su gia tang nay bi tc ché boi hop chédt Vi du 1 theo cach phu thudc liéu, diéu
nay cho thay rang céc hop chét theo sang ché c6 thé d6i khang su phét tin hiéu AHR.
Dé xéc dinh cac anh huong cia hop chit Vi du 1 trong viée phién ma AHR, kha nang
e ché thir nghiém gen thong béo luxiferaza phu thuéc AHR duoc cam Ung bing
dioxin cua hop chét Vi du 1 duoc thi nghiém. Viéc bd sung hop chit Vidu 1 (1uM)
hoan toan e ché su phién ma phu thuée AHR duge cam ung bing dioxin khi duogc str
dung trén céc té bao biéu hién AHR nguol. Viéc chuan do hop chit Vi du 1 cho théy
ECso 12 127nM, diu nay chimg to rang hop chat Vi du 1 1a chét déi khang AHR c6
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tiém nang. Thu vi la, hop chit Vi du 1 chi tc ché yéu su phién ma dugc cam Ung béng
dioxin & céc t€ bao chudt va khdng co hoat tinh trén t& bao chudt céng, diéu niy cho
théy ring hop chét Vi du 1 uu tién tc ché AHR ngudi. Diéu nay ¢o lién quan dén su
mét hoat tinh ctua hop chat Vi du 1 trén HSC chuét, va cé thé giai thich su chon loc
loai cua hop chit Vi du 1. Cubi cung, hop chit Vi du 1 chi ¢6 hoat tinh chi van yéu
trén céc té bao chudt hoic chuot céng, va khong cam Ung su phién ma phu thuéc AHR
& cac té bao ngudi.

Dé tim hiéu thém vé vai tro clia su phat tin hidu AHR & cac HSC, hai chat dbi
khang AHR khac (alpha-naphtoflavon va CH-223191) duoc thr nghiém. Ca hai hop
chat nay déu gay ra su tang s luong té bao CD34* phu thude lidu khi duge nuéi cay
v6i té bao CD34* thu duoc tir mPB trong 7 ngay: viéc bd sung 1 uM CH223191 lam
tang s6 luong té bao CD34" 1én 2,2 lan; 0,75uM o-naphtoflavon lam ting s6 luong té
bao CD34" 1én 1,9 lan trong khi d6 0,75uM hop chit Vi du 1 lam ting téng s6 t& bio
CD34* 1én 3,4 1an. D& thé hién vai tro ctia AHR trong su tang sd luong HSC do hop
chat Vi du 1 gdy ra, cac HSC CD34" thu duoc tr CB duoc xir ly bing cac hat
lentivirut chita AHR huéng dich ShRNA dong biéu hién GFP hodc virut déi chimg.
Sau khi tai nap 48 gio, cac t& bao CD34*GEP* duogc tinh ché bang cach phan loai té
bao va cac mitc AHR dugc xac dinh bang gPCR. Ca hai sShRNA hudng dich AHR lam
giam murc biéu hién AHR sau khi tai nap (81% va&ishl1l va 51% vai sh242). Su giam
nay khéng c6 & céc té bao thiéu GFP hodc céc té bao duoc tai nap béng virut déi
chimg. Céc té bao CD34" thu duge tir CB ¢6 muc biéu hién AHR giam thé hién kiéu
hinh twong tur nhu cac t& bao duge xir ly béng hop chét Vi du 1 véi muc bidu hién
CD34" dugc duy tri. Nhitng dit liéu nay thé hién ring su (e ché hoat tinh ctia AHR boi
hop chat theo sang ché 1a du dé kich thich su tang s6 luong HSC.

Phuong phap ting sb luong HSC tir méu day rén tré so sinh

Méi trudong nuodi ciy duoc sir dung 1a moéi truong StemSpan SFEM (StemCell
Technologies, Cat. #09650) dugc bd sung cac xytokin ngudi tai to hop sau: TPO, IL6,
FIt3 ligand, va SCF ¢ nong do cudi ctia mdi chét 1a 50ng/mL. Mbi truong nudi cy

duoc pha ché twoi vao ngay st dung.
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Pha lodng hop chat trong méi trudng: thé dic 10.000x cua hop chat theo sang
ché duoc str dung dé pha lodng. Viéc bd sung hop chit vao moi truong nudi cay diexn
ra theo 2 budc. Budc thi nhit 1a pha loang 1:100 (10uL thé dic 10.000x vao 990uL
mdi trudng nudi cay day da (chira cac xytokin) trong 6ng effendorf dung tich 1,5mL
[USA Scientific, Cat #1615-5500]) d tao ra dung dich 100x chira hop chit trong moi
truong nudi cay. Bude thir hai 1a pha lodng 1:100 vao moi truong nudi cly ma s& duoc
sir dung dé bat dau nuéi cdy té bao. Thé tich nuodi cay thay d6i phu thudce vao sé & bao
CD34" mau day rén (cord blood - CB) dau vao. Vi du, 1x10° t& bao CD34* CB duoc
cdy vao 20mL moéi truong (5x10* t& bao/mL). Trong truong hop nay, 200ul. dung
dich 100x chtra hop chét Vi du 1 duoc bd sung vao 20mL mdi truong trong binh nén

50mL (Becton Dickinson, Cat #352098) dé dat duoc ndng do cubi (xem Bang 3).

Bit dau nudi cdy té bao: cac té& bao CD34* Cb ngudi duoc sit dung dé thur
nghiém ting s lugng ex vivo. Sau khi lam tan bang, murc d6 song cua t& bao, kiém tra
duoc biang phuong phép loai trir xanh trypan, 1a cao hon 50%. Cac t& bao duoc lam
tan bang duoc pha lodng 5 lan bing méi trudng nudi cdy (khong chua xytokin hodc
hop chét theo sang ché nhu hop chét Vi du 1) va ly tdm véi van tde 300g & 25°C trong
8 phut. Sau khi hut bo dich ndi, phan két vién duge tao huyén phu lai trong mot thé
tich moi trudng nudi cay thich hop (5 x 10* t& bao/mL, bang 3) trude khi duge tiém
(kim chudn 22, san phém cua Air-Tite; xi lanh 20mL, BD cat # 309661) vao cac tai
AFC (xem Bang 5) dé nudi cdy ngay. Cac té bao dugc nudi cdy & 37°C trong 5% COa.

B6 sung moi trudng vao gidng nudi cdy té bao: dbi vai cac thé tich méi truomg
khéng qué 80mL quy trinh trén ddy (pha lodng hop chat vao méi truong) duogc sir
dung. Déi v6i céc thé tich mdi truomg 1én hon 80mL budce pha lodng dau tién 1:100
duoc tién hanh trong binh nén 10mL (Corning, Cat #430052, Bang 4). Budc tht hai la
pha lodng 1:100 vao méi truong nudi cdy, trong dung cu chira vé trung, (BD Falcon,
Cat #354015) duoc b sung vao tii AFC (kim chudn 22, san phdm cua Air-Tite; xi
lanh 60mL, BD cat # 309653).

Bang 3. Vi du 1 pha lodng dé ting sb luong té bao CD34+ méu day rdn dau vao

S6 lugng té | Thé tich | Thé  tich | Thé tich 100x | Thé
bao  CD34+ | nudi  cdy | 100x Vidu | vi du 1 dé didu | tich10.000x

-133-



29185

mau diy ron|dau  vao | 1 (uL) cén | ché (mL) vi du 1 can
(x 109 (mL) dén dén (ul)
0.25 5 50 1 10

0,50 10 100 1 10

0,75 15 150 1 10

1,00 20 200 1 10

1,25 25 250 1 10

1,50 30 300 1 10

1,75 35 350 1 10

2,00 40 400 1 10

2,50 50 500 1 10

3,00 60 600 1 10

4,00 80 800 1 10

Béang 4. Vi du 1 pha lodng dé bd sung phuong tién dé tang s& luong té bao CD34+

mau day ron

Thé tich

phuong tién | Thé tich 100x | Thé tich 100x vi

d¢ bd sung|vi du 1 (uL)|du 1 d& diéu ché | Thé tich 10.000x vi
(mL) can dén (mL) du 1 can dén (uL)
10.00 100 1 10

20,00 200 1 10

30,00 300 1 10

40,00 400 1 10

50,00 500 1 10
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60,00 600 1 10
70,00 700 1 10
80,00 800 1 10
100,00 1.000 5 50
120,00 1.200 5 50
160,00 1.600 5 50
250,00 2.500 5 50
500,00 5.000 10 100
750,00 7.500 10 100
1.000,00 10.000 10 100

Bang 5. Thé tich han ché d6i v&i cac tai American Floseal Corporation.

Ma tai AFC Thé tich cho sy tang t8i wu | Thé tich 16n nhét cia tai
(mL) (mL)

1PF-0007 7 7

2PF-0032 32 32

2PF-0072 71 130

2PF-0118 118 245

2PF-0197 179 >80

2PF-0225 225 665

2PF-0270 270 960

2PF-750C 750
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Quy trinh tuwong tu ¢ thé duogc st dung bat dau tir cac té bao mau ngoai vi duge

huy déng thu dugc tir bénh nhan dé tu ghép.

Ché pham chira quan thé t& bao vo&i cac HSC duoc ting sd lugng thich hop dé sir
dung trong tinh mach bing cach truyén cling c6 thé duoc bao ché. Bé chuén bi té bao
cho viéc truyén, céac t& bao dugc nudi cdy duge két vién bang cach ly tdm trong 10
phut ¢ 300g va tao huyén phu lai trong dung dich dém truyén chira 5% HSA (Baxter)

v6i ndng do ndm trong khoang tir 10° dén 10° t€ bao/ml.

Cén hiéu rdng céc vi du va phuong an dugc mé ta ¢ ddy chi nham muc dich
minh hoa va cac bién thé hozc thay doi khac nhau cua ching s& duoc chuyén gia trong

linh vuc nay nhan théy va thudc pham vi cua sang cheé.
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YEU CAUBAO HOQ
1. Hop chat c¢6 cong thic Ia:
o
H’J\* M
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trong do:

L duoc chon tir ~NRsa(CH2)23——NRsa(CH2)2NRso—, —NRsa(CH2)285——
NRs5.CH,CH(OH)— va ~NRssCH(CH3)CHz—; trong d6 Rsa va Rsp doc 1ap duge chon tur
hydro va Ciaalkyl;

Ri duoc chon tir thiophenyl, furanyl, 1H-benzoimidazolyl, isoquinolinyl,
1H-imidazopyridinyl, benzothiophenyl, pyrimidinyl, pyridinyl, 1H-imidazolyl,
pyrazinyl, pyridazinyl, 1H-pyrolyl va thiazolyl; trong d6 thiophenyl, furanyl, 1H-
benzoimidazolyl, isoquinolinyl, 1H-imidazopyridinyl, benzothiophenyl, pyrimidinyl,
pyridinyl, 1H-imidazolyl, pyrazinyl, pyridazinyl, 1H-pyrolyl hodc thiazolyl cua R c6 thé
tuy ¥ duoc thé bing 1 dén 3 gde doc 1ap duoc chon tir xyano, hydroxy, Cialkyl, Ci
salkoxy, halo, Ciaalkyl duoc thé halo, —S(0)0-2Rsa, va ~C(O)ORsa ; trong d6 Rga dugc
chon tir hydro va Ciaalkyl;

R duoc chon tir —S(0)2NReaReb, ~NReaC(O)NRepRee, phenyl, 1H-
pyrolopyridin-3-yl, 1H-pyrolo[2,3-b]pyridin-5-yl, 1H-indolyl, thiophenyl, pyridinyl, 1H-
1,2,4-triazolyl, 2-oxoimidazolidinyl, 1H-pyrazolyl, 2-0x0-2,3-dihydro-1H-
benzoimidazolyl va 1H-indazolyl; trong d6 Rea, Reb va Rec doc lap duoc chon tir hydro
va Cialkyl; va phenyl, 1H-pyrolopyridin-3-yl, 1H-pyrolo[2,3-b]pyridin-5-yl, 1H-
indolyl, thiophenyl, pyridinyl, 1H-1,2,4-triazolyl, 2-oxoimidazolidinyl, 1H-pyrazolyl, 2-
0x0-2,3-dihydro-1H-benzoimidazolyl hodc 1H-indazolyl ctia Ro tuy y duge thé bang 1

dén 3 géc doc lap duge chon tir hydroxy, halo, metyl, metoxy, amino, -
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O(CH2)2NR7.R75,—OS(0)2NR7aR 7 va —~NR7.5(O)2R7p; trong do R7a va Ryp ddc 1ap duoc
chon tir hydro va Craalkyl;

R3 dugc chon tr hydro, Cisalkyl va biphenyl; va

R4 duoc chon tir Ci-1oalkyl, prop-1-en-2-yl, xyclohexyl, xyclopropyl, 2-(2-
oxopyrolidin-1-yl)etyl, oxetan-3-yl, benzhydryl, tetrahydro-2H-pyran-3-yl, tetrahydro-
2H-pyran-4-yl, phenyl, tetrahydrofuran-3-yl, va benzyl; trong d6 alkyl, xyclopropyl,
xyclohexyl, 2-(2-oxopyrolidin-1-yDetyl, oxetan-3-yl, benzhydryl, tetrahydro-2H-pyran-
3-yl, tetrahydro-2H-pyran-4-yl, phenyl, tetrahydrofuran-3-yl, hodc benzyl, c6 thé tiy y
duoc thé bang 1 dén 3 géc doc 1ap duoc chon tir hydroxy, Cisalkyl va Cialkyl duoc thé
halo;

hodc mudi ctia né.
2. Hop chit theo diém 1, trong do:

R duoc chon tir thiophen-2-yl, thiophen-3-yl, furan-3-yl, 1H-
benzo[d]imidazol-1-yl, isoquinolin-4-yl, 1H-imidazo[4,5-b]pyridin-1-yl,
benzo[b]thiophen-3-yl, pyrimidin-5-yl, pyridin-2-yl, pyridin-4-yl, 1H-imidazol-1-yl,
pyrazin-2-yl, pyridin-3-yl, pyridazin-4-yl, 1H-pyrol-2-yl va thiazol-5-yl; trong d6
thiophen-2-yl, thiophen-3-yl, furan-3-yl, 1H-benzo[d]imidazol-1-yl, isoquinolin-4-yl,
1H-imidazo[4,5-b]pyridin-1-yl, benzo[b]thiophen-3-yl, pyrimidin-5-yl, pyridiny-2-yl,
pyridin-4-yl, 1H-imidazol-1-yl, pyrazin-2-yl, pyridiny-3-yl, pyridazin-4-yl, 1H-pyrol-2-
yl hodc thiazol-5-yl noi trén cua Ri ¢6 thé tuy y duoc thé boi tr 1 dén 3 gde duoc chon
mét cach doc lap tir xyano, hydroxy, Ci4alkyl, Ciaalkoxy, halo, Ci.aalkyl duoc thé halo,
—S(0)o2Rsa and —C(O)ORga; trong d6 Rsa duoc chon tir hydro va Ciaalkyl;

R, dugc chon tir ~NRe.C(O)NRebRee, phenyl, 1H-pyrolo[2,3-b]pyridin-3-yl, 1H-
pyrolo[2,3-b]pyridin-5-yl, 1H-indol-3-yl, thiophen-3-yl, pyridin-2-yl, pyridin-3-yl,
pyridin-4-yl, 1H-1,2,4-triazol-3-yl, 1H-1,2,4-triazol-5-yl, 2-oxoimidazolidin-1-yl, 1H-
pyrazol-3-yl, 1H-pyrazol-4-yl, 2-0x0-2,3-dihydro-1H-benzo[d]imidazol-5-yl va 1H-
indazol-3-yl; trong d6 Rea, Rev va Ree doc 1ap duoc chon tr hydro va Craalkyl; phenyl,
1H-pyrolo[2,3-b]pyridin-3-yl, 1H-pyrolo[2,3-b]pyridin-5-yl, 1H-indol-3-yl, thiophen-3-
yl, pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, 1H-1,2,4-triazol-3-yl, 1H-1,2,4-triazol-5-yl,
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2-oxoimidazolidin-1-yl, 1H-pyrazol-3-yl, 1H-pyrazol-4-yl, 2-oxo-2,3-dihydro-1H-
benzo[d]imidazol-5-yl hodc 1H-indazol-3-yl clia Rz ndy duoc tity y thé bing tir 1 dén 3
géc duoc chon mot cach ddc l4p tu hydroxy, halo, metyl, metoxy, amino, —
OS(0)NR7.R7b va ~NR7aS(0)2R7p; trong d6 Rz va Ray duge chon mét cach doce lap tu
hydro va Ci4alkyl; va

R4 duoc chon tir isopropyl, metyl, etyl, prop-1-en-2-yl, isobutyl, xyclohexyl, sec-
butyl, (S)-sec-butyl, (R)-sec-butyl, 1-hydroxypropan-2-yl, (S)-1-hydroxypropan-2-yl,
(R)-1-hydroxypropan-2-yl,  nonan-2-yl,  2-(2-oxopyrolidin-1-yletyl, ~ oxetan-3-yl,
benzhydryl, phenyl, tetrahydrofuran-3-yl va benzyl; trong d6 xyclohexyl, 2-(2-
oxopyrolidin-1-yl)etyl, oxetan-3-yl, benzhydryl, phenyl, tetrahydrofuran-3-yl hodc
benzyl nay cé thé duoc tuy ¥ thé bing tir 1 dén 3 gbc duge chon mot cach doc lap tir Ci-

salkyl va Ciaalkyl dugce thé halo.

3. Hop chét theo diém 1 hodc 2, trong d6 L duoc chon tir -NH(CH2)2.3-, -NH(CH2)2NH-, -
NH(CH,)2S-, -NHCH(CH3)CHa- and -NHCH2CH(OH)-.

4. Hop chét theo diém 1 hodc 2, trong d6 L dugc chon tir -NH(CHa)a-.

5. Hop chit theo diém bét ky trong sb cac diém tir 1 dén 4, trong d6 R, duoc chon tir
phenyl, 1H-indol-3-yl, thiophen-3-yl, pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, 1H-1,2,4-
triazol-3-yl, 1H-1,2,4-triazol-5-yl, 2-oxoimidazolidin-1-yl, 1H-pyrazol-3-yl, 1H-pyrazol-
4-yl, va 2-ox0-2,3-dihydro-1H-benzo[d]imidazol-5-yl; trong do phenyl, 1H-indol-3-yl,
thiophen-3-yl, pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, 1H-1,2,4-triazol-3-yl, 1H-1,2,4-
triazol-5-yl, 2-oxoimidazolidin-1-yl, 1H-pyrazol-3-yl, 1H-pyrazol-4-yl, hodc 2-ox0-2,3-
dihydro-1H-benzo[d]imidazol-5-yl nay ctia Rz duoc tuy y thé bing hydroxy, metoxy,

metyl, halo, va amino.

6. Hop chit theo diém bét ky trong sb cac diém tir 1 dén 5, trong d6 Rs dugc chon tur
hydro, metyl va biphenyl; va R4 duoc chon tir isopropyl, metyl, etyl, prop-1-en-2-yl,
isobutyl, xyclohexyl, sec-butyl, (S)-sec-butyl, (R)-sec-butyl, 1-hydroxypropan-2-yl, (S)-
1-hydroxypropan-2-yl, (R)-1-hydroxypropan-2-yl, va nonan-2-yl.

7. Hop chat theo diém 1, trong d6 hop chét nay c6 cong thic la:
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trong do:

L 1a -NH(CH2)2-;

R; duoc chon tir thiophen-2-yl, thiophen-3-yl, furan-3-yl, benzo[b]thiophen-3-
yl, pyrimidin-5-yl, pyridin-2-yl, pyridin-4-yl, 1H-imidazol-1-yl, pyrazin-2-yl,
pyridin-3-yl, pyridazin-4-yl, 1H-pyrol-2-yl va thiazol-5-yl; trong d6

thiophen-2-yl, thiophen-3-yl, furan-3-yl, benzo[b]thiophen-3-yl,
pyrimidin-5-yl, pyridin-2-yl, pyridin-4-yl, 1H-imidazol-1-yl, pyrazin-2-yl,
pyridin-3-yl, pyridazin-4-yl, 1H-pyrol-2-yl hodc thiazol-5-yl ctia R ¢6 thé tiy

y duoc thé béng 1 dén 3 gdc ddc lap duge chon tir xyano, hydroxy, Cisalkyl,

Cialkoxy, halo, Ci4alkyl dugce thé bang halo, -S(0)o-2Rsa va -C(O)ORsa;

trong d6 Rsa dugc chon tir hydro va Ciaalkyl;

R duoc chon tir phenyl, 1H-indol-3-yl, thiophen-3-yl, pyridin-2-yl, pyridin-3-
yl, pyridin-4-yl, 1H-1,2,4-triazol-5-yl, 2-oxoimidazolidin-1-yl, 1H-pyrazol-3-yl, 1H-
pyrazol-4-yl, 2-0x0-2,3-dihydro-1H-benzo[d]imidazol-5-yl; trong dé

phenyl, 1H-indol-3-yl, thiophen-3-yl, pyridin-2-yl, pyridin-3-yl,
pyridin-4-yl, 1H-1,2,4-triazol-5-yl, 2-oxoimidazolidin-1-yl, 1H-pyrazol-3-yl,
1H-pyrazol-4-yl, hodc 2-0x0-2,3-dihydro-1H-benzo[d]imidazol-5-yl ctia Rz
thy v duoc thé bing 1 dén 3 gbc doc 1ap duoc chon tr hydroxy, halo, metoxy,
amino, -OS(0)NR7:R7 va -NR7.S(0)2R7p; trong dé R7a va R7s doc lap duoc
chon tir hydro va Ciaalkyl;

Rj3 duoc chon tir hydro, Ci4alkyl va biphenyl; va

R4 duoc chon tir isopropyl, isobutyl, sec-butyl, 1-hydroxypropan-2-yl, oxetan-
3-yl, benzhydryl, phenyl, tetrahydrofuran-3-yl va benzyl; trong do
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oxetan-3-yl, benzhydryl, phenyl, tetrahydrofuran-3-yl hodc benzyl co thé tuy ¥ duoc thé

béng 1 dén 3 gbc doc 1ap duge chon tir Crsalkyl va Craalkyl duoc thé bang halo.

8. Hop chét theo diém 1,trong d6 hop chét nay duoc chon tir:
4—(2-(2-(benzo[b]thiophen—3-yl)-9-isopropyl—9H—purin—6—ylamino)etyl)phenol;
4—(2—(2—(benzo[b]thiophen—3—yl)—9—sec—butyl—9H—purin—6—ylamino)ety1)phenol;
4-(2-(9-benzhydryl-2-(benzo [b]thiophen-3-y1)-9H-purin-6-ylamino)etyl)phenol;

4-(2-(2-(benzo [b]thiophen—3—yl)—9—(tetrahydro—ZH—pyran—3—yl)—9H—purin—6—
ylamino)etyl)phenol;

4—(2—(9-isopropy1—2—(thiophen—?.—yl)—9H-purin—6-y1amino)etyl)pheno1;

4-(2-(2-(benzo[b]thiophen-3 -y1)-9-(4-(triflometyl)benzyl)-9H-purin-6-
ylamino)etyl)phenol;

4-(2-(2-(benzo [b]thiophen—3—yl)—9~isobuty1—9H—purin—6-y1amino)etyl)phenol;
4-(2-(2-(benzo[b]thiophen-3 -y1)-9-metyl-9H-purin-6-ylamino)etyl)phenol;

4-(2-(2-(benzo[b]thiophen-3 -y1)-9-(4-metylbenzyl)-9H-purin-6-
ylamino)etyl)phenol;

N-(2-(1H-indol-3-yl)etyl)-2-(benzo [b]thiophen-3-y1)-9-isopropyl-9H-purin-6-amin;
2-(benzo[b]thiophen-3-y1)-9-isopropyl-N-(2~(thiophen-3 -yDetyl)-9H-purin-6-amin;
3-(2-(2-(benzo [b]thiophen—3—yl)-9-isopropyl—9H—purin—6—y1amino)ety1)phenol;
2—(benzo[b]thiophen—3—yl)-N-(4-ﬂophenety1)-9—isopropy1—9H—purin—6-amin;
N-(4-aminophenety1)—2—(benzo[b]thiophen—3—yl)-9—isopropyl—9H—purin—6—amin;
4-(2-(9-isopropyl-2-(pyrimidin-5 -y1)-9H-purin-6-ylamino)etyl)phenol;
4-(2—(9-is0propyl-2—(pyridin—3-yl)-9H-purin—6-y1amino)ety1)phenol;
4-(2—(9—isopropyl—z—(thiophen—3—yl)—9H—purin—6—y1amino)ety1)pheno1;
4—(2—(2—(furan—3—yl)—9—isopropyl—9H—purin—6—ylamino)etyl)phenol;

2-(benzo[b]thiophen-3 -yl)—N—(4-ﬂophenetyl)—9-phenyl—9H-purin—6-amin;
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4-(2-(2-(benzo[b]thiophen-3 -y1)-9-(nonan-2-y1)-9H-purin-6-ylamino) etyl)phenol;
N-(2-(1H-indol-3-yl)etyl)-2-(benzo[b]thiophen-3 -y1)-9-sec-butyl-9H-purin-6-amin;
4-(2—(9-isopropyl-Z-(pyridin—4—yl)-9H—purin—6-ylamino)etyl)phenol;

etyl 5—(6—(4—hydroxyphenetylamino)-9—isopropyl—9H~purin—2-yl)nicotinat;
4-(2-((9-isopropyl-2-(5 -metoxypyridin-3-yl)-9H-purin-6-yl)amino)etyl)phenol;
4-(2-(2-(6-flopyridin-3 -y1)-9-isopropyl-9H-purin-6-ylamino)etyl)phenol;
4-(2-(9-isopropyl-2-(4-metylpyridin-3 -y1)-9H-purin-6-ylamino)etyl)phenol;

5 —(6-(4—hydroxyphenetylamino)-9—isopropy1-9H—purin—2—yl)nicotinonitril;
4-(2-(2-(1H-imidazol-1 -y1)-9-isopropyl-9H-purin-6-ylamino)etyl)phenol;
4—(2—(9—isopropy1—2—(pyridazin—4—y1)-9H—purin—6—y1amino)etyl)phenol;
4—(2—(9-isopropy1—2-(pyrazin—2-yl)—9H-purin—6—ylamino)etyl)pheno1;
4—(2—(9—isopropy1—2—(pyridin-z—yl)-9H—purin-6—y1amino)ety1)pheno1;

4-(2-(9-isopropyl-2-(5-(metylsulfonyl)pyridin-3 -y1)-9H-purin-6-
ylamino)etyl)phenol;

4—(2—(9—isopropyl-2—(5-metylpyridin—3—yl)—9H—purin-6—y1amino)ety1)phenol;

4-(2-(2-(4-clopyridin-3 -y1)-9-isopropyl-9H-purin-6-ylamino)etyl)phenol;

4—(2-(2-(5—ﬂopyridin—3-yl)—9—isopropyl—9H—purin—6—y1amino)etyl)phenol;

4-(2-((9-isopropyl-2-(4-metylthiophen-3-yl)-9H-purin-6-yl)amino)etyl)phenol;

4—(2-(9—isopropyl—2—(pyridin-3—yl)—9H—purin—6-y1amino)etyl)-Z—metoxypheno1;

N-[2-(6-metoxy-1H-indol-3 -yl)etyl]—9-(propan—2—yl)—2—(pyridin—3—yl)-9H—purin—6—
amin;

N-[2-(5-metyl-1H-indol-3-yl)etyl] -9-(propan-2-yl)-2-(pyridin-3-yl)-9H-purin-6-
amin;

1-(2-{[9-(propan-2-yl)-2-(pyridin-3 -y])-9H-purin-6-ylJamino} etyl)imidazolidin-2-
on;

N-(2-{[9-(propan-2-yl)-2-(pyridin-3 -y1)-9H-purin-6-yl]amino }etyl)pyridin-2-amin;
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9-(propan-2-yl)-N-[3-(1H-pyrazol-4-yl)propyl]-2-(pyridin-3 -y1)-9H-purin-6-amin;

N-{2-[(3-metyl-1H-1,2,4-triazol-5-yl)sulfanyl]etyl}-9-(propan-2-yl)-2-(pyridin-3-
y1)-9H-purin-6-amin;

1-(2-{[2-(1-benzothiophen-3-y1)-9-(propan-2-yl)-9H-purin-6-

ylJamino}etyl)imidazolidin-2-on;

N-[2-(5-amino-1H-1,2,4-triazol-3-yl)etyl]-2-(1-benzothiophen-3 -y1)-9-(propan-2-
y1)-9H-purin-6-amin;

N-(2-{[2-(1-benzothiophen-3-yl)-9-(propan-2-yl)-9H-purin-6-
ylJamino }etyl)pyridin-2-amin;

2-(1-benzothiophen-3-y1)-9-(propan-2-yl)-N-[3-(1H-pyrazol-4-yl)propyl]-9H-

purin-6-amin;

2-(1-benzothiophen-3-y1)-N-[3-(3,5-dimetyl-1H-pyrazol-4-yl)propyl]-9-(propan-2-
y1)-9H-purin-6-amin;

(2-{[2-(1-benzothiophen-3-y!)-9-(propan-2-yl)-9H-purin-6-ylJamino tetyl)ure;
N-[2-(1H-indol-3-yl)etyl]-9-(propan-2-yl)-2-(pyridin-3 -y1)-9H-purin-6-amin;

N-(4-(2-(9-isopropyl-2-(pyridin-3-yl)-9H-purin-6-ylamino)etyl)phenyl)metan-

sulfonamit;
4-(2-(2-(pyridin-3-y1)-9-(tetrahydrofuran-3 -y1)-9H-purin-6-ylamino)etyl)phenol;
4-(2-(9-isopropyl-2-(pyridin-3-yl)-9H-purin-6-ylamino)propyl)phenol;
4-(2-(9-(oxetan-3-yl)-2-(pyridin-3 -yD)-9H-purin-6-ylamino)etyl)phenol;

N-(2-(1H—indazol—3-yl)etyl)-9—isopropyl-2-(pyridin-3-yl)-9H—purin-6-amin;
4—(2—((9—isopropy1-2—(pyridin-3-yl)—9H—purin—6—y1)(metyl)amino)etyl)pheno1;
4—(2—(9—(1—hydroxypropan—2—yl)—2—(pyridin—3-yl)-9H—purin—6—y1amino)etyl)phenol;

4~(2—(9—isopropyl—Z—(pyridin-3—yl)-9H—purin-6-ylamino)etyl)phenyl sulfamat;
4-(2-(2-(2-flopyridin-3 -y1)-9-isopropyl-9H-purin-6-ylamino)etyl)phenol;

4-(2-(9-isopropyl-2-(1-metyl- 1H-pyrol-2-y1)-9H-purin-6-ylamino)etyl)phenol;
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4-(2-(9-isopropyl-2-(thiazol-5-yl)-9H-purin-6-ylamino)etyl)phenol;
4—(2—(2—(lH—benzo[d]imidazol-1-yl)-9—isopropyl—9H—purin—6—ylamino)ety1)phenol;

4-(2-(2-(2,4-dimetyl-1H-imidazol-1-yl)-9-isopropyl-9H-purin-6-
ylamino)etyl)phenol;

4-(2-(9-isopropyl-2-(2-metyl-1H-imidazol-1 -y])-9H-purin-6-ylamino)etyl)phenol;
5—(9-sec-butyl-é—(4-hydroxy—3-metylphenetylamino)—9H—purin—2-yl)nicotinonitril;
N-(2-(1 H—pyroIo[2,3-b]pyridin-S—yl)etyl)-9—isopropyl—2—(pyridin—3—yl)-9H-purin—6—amin;
9-isopropyl-N-(2-(5-metyl-1H-pyrazol-3 -yDetyl)-2-(pyridin-3-yl)-9H-purin-6-
amin;
4-(2-(2-(5 —ﬂopyridin—3-yl)—9—(oxetan—3—yl)—9H—purin—6-ylamino)etyl)pheno1;
4-(2-(2-(5 —clopyridin—3-yl)—9-isopropyl-9H—purin—6—y1amino)etyl)phenol;
4—(2-(9-isopropyl—2—(5—(triﬂometyl)pyridin—3—y1)—9H—purin—6-y1amino)etyl)phenol;
5—(6—(2—( 1H-indol-3-yl)etylamino)-9-sec-butyl-9H-purin-2-yl)nicotinonitril;
N-(2-(1H-indol-3-yl)etyl)-9-sec-butyl-2-(5 -metylpyridin-3-yl)-9H-purin-6-amin;
(R)—N—(Z-(1H—indol—3—yl)etyl)—9-sec-buty1—2—(5—ﬂopyridin—3—yl)-9H—purin—6-amin;
(S)—N—(2-(1H—indol—3—yl)etyl)—9-sec—butyl—2—(5—ﬂopyridin—S—yl)—9H—purin—6—amin;
N-(2-(1H-indol-3-yl)etyl)-9-sec-butyl-2-(5 -flopyridin-3-y1)-9H-purin-6-amin;
(R)-N-(2-(1H-indol-3-yl)etyl)-9-sec-butyl-2-(5-metylpyridin-3 -y1)-9H-purin-6-
amin;
(S)-N-(2—(1H—ind01—3—yl)etyl)—9-sec-buty1—2-(5-metylpyridin—3-yl)—9H-purin—6—
amin;
5—(6—(4-hydroxyphenetylamino)-9—(oxetan—3—yl)—9H-purin—2—yl)nicotinonitril;

(R)-4-(2-(2~(5-flopyridin-3-yl)-9-(tetrahydrofuran-3 -y1)-9H-purin-6-
ylamino)etyl)phenol;

4-(2-(9-isopropyl-2-(pyridin-3 -y1)-9H-purin-6-ylamino)etyl)-3-metylphenol;

5~(6-(4—hydroxyphenetylamino)—9-isopropy1—9H—purin—2—yl)picolinonitril;
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3 —(6—(4-hydroxyphenetylamino)-9-isopropy1-9H—purin—2—yl)isonicotinonitril;

3 -(6-(4-hydroxyphenetylamino)-9—isopropy1—9H—purin—2-y1)picolinonitril;

4-(2-(9-isopropyl-2-(6-metylpyridin-3 -yl)—9H—purin—6—ylamino)ety1)pheno1;

4—(2-(9-isopropyl-Z—(isoquinolin—4—yl)—9H—purin-6—y1amino)ety1)phenol;

2-clo-4-(2-(9-isopropyl-2-(pyridin-3 -y])-9H-purin-6-ylamino)etyl)phenol;

3-flo-4-(2-(9-isopropyl-2-(pyridin-3 -y1)-9H-purin-6-ylamino)etyl)phenol;

N-(2-(5-clo-1H-indol-3 -yetyl)-9-isopropyl-2-(pyridin-3 -y1)-9H-purin-6-amin;

N-(2-(5-flo-1H-indol-3 -yl)etyl)-9-isopropyl-2-(pyridin-3 -y])-9H-purin-6-amin;

4-(2-(9-isopropyl-2-(pyridin-3 -yl)—9H-purin-6—ylamino)etyl)—2-mety1phenol;

4-(2-(2-(benzo[b]thiophen-3 -y1)-9-(oxetan-3 —yl)—9H—purin—6—y1amino)ety1)phenol;

(S)-4-(2-(2-(benzo [b]thiophen-3-y1)-9-(tetrahydrofuran-3 -y1)-9H-purin-6-
ylamino)etyl)phenol;

(R)-4-(2-(2-(benzo|b]thiophen-3 -yD)-9-(tetrahydrofuran-3 -y1)-9H-purin-6-
ylamino)etyl)phenol;

2-(6-(2-(1H-indol-3-yl)etylamino)-2-(5 ~flopyridin-3-yl)-9H-purin-9-yl)propan-1-
ol;

(R)-2-(6-(2-(1H-indol-3 -yl)etylamino)-2-(5-flopyridin-3 -y1)-9H-purin-9-yl)propan-
1-ol;

(S)-2-(6-(2-(1H-indol-3 -yl)etylamino)-2-(5 -flopyridin-3-y1)-9H-purin-9-yl)propan-
1-ol;

(R)-N-(2-(1H-indol-3-yl)etyl)-2-(5 ~flopyridin-3-y1)-9-(tetrahydrofuran-3 -y1)-9H-
purin-6-amin;

4-(2-(2-(1H-imidazo[4,5-b]pyridin-1 -y1)-9-isopropyl-9H-purin-6-
ylamino)etyl)phenol;

4-(2-(2-(4,5-dimetyl-1H-imidazol- 1-y1)-9-isopropyl-9H-purin-6-
ylamino)etyl)phenol;
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2—(5—ﬂopyridin—3—yl)—9—is0propy1—N-(2—(pyridin—3-yl)etyl)—9H—purin—6—amin;

4-(2-(2-(5-flopyridin-3-yl)-9-isopropyl-9H-purin-6-ylamino)-1-
hydroxyetyl)phenol;

2-(5—ﬂopyridin—3-yl)—9-isopropyl-N—(2—(6—metoxy-1H—indol—B—yl)etyl)—9H—purin—6-
amin;

N-(2-(1H-indol-3-yl)etyl)-2-(5 -flopyridin-3-y1)-9-isopropyl-9H-purin-6-amin;

2—(5—ﬂopyridin—3—yl)—9—isopropyl-N—(2-(5—metoxy—1H—indol—3—yl)etyl)—9H—purin—6—
amin;

N-(2-(1H-indol-3-yl)etyl)-2-(5-flopyridin-3-yl)-9-(prop-1 -en-2-y1)-9H-purin-6-
amin;
5-(2-(2-(5-flopyridin-3 -y1)-9-isopropyl-9H-purin-6-ylamino)etyl)pyridin-2-ol;

N-(2-(1H-pyrolo[2,3-b]pyridin-3-yl)etyl)-2-(5-flopyridin-3 -yl)-9-isopropyl-9H-
purin-6-amin;

N-(2-(6-(2-(dietylamino)etoxy)-1H-indol-3-yl)etyl)-2-(5-flopyridin-3 -yl)-9-
isopropyl-9H-purin-6-amin;

N-(2-(1H-indol-3-yl)etyl)-9-sec-butyl-2-(2-metyl-1H-imidazol-1 -y1)-9H-purin-6-
amin;
4-(2-(2-(2-etyl-1H-imidazol-1 -y1)-9-isopropyl-9H-purin-6-ylamino)etyl)phenol;

4-(2-(9-isopropyl-2-(2-propyl-1H-imidazol-1 -yl)-9H-purin-6-ylamino)etyl)phenol

>

3-(2—(2-(5—ﬂopyridin-3-yl)—9-isopropyl-9H—purin-6—y1amino)ety1)— 1H-indol-6-o0l;
N-(2-(1H-indol-3-yl)etyl)-9-isopropyl-2-(5 -metylpyridin-3-yl)-9H-purin-6-amin;

N-(2-(1H-indol-3-yl)etyl)-9-isopropyl-2-(2-metyl-1H-imidazol-1 -y1)-9H-purin-6-
amin;

2-(5-flopyridin-3-yl)-9-isopropyl-N-(2-(7-metyl-1H-indol-3 -yDetyl)-9H-purin-6-
amin;

N-(2-(1H-indol-3-yl)etyl)-2-(5-flopyridin-3-yl)-9-(oxetan-3 -y1)-9H-purin-6-amin;
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N-(2-(1H-indol-3-yl)etyl)-2-(5-metylpyridin-3-yl1)-9-(oxetan-3-yl)-9H-purin-6-
amin;

N-(2-(6-flo-1H-indol-3-yl)etyl)-2-(5-flopyridin-3-yl)-9-isopropyl-9H-purin-6-amin;

2-(5-flopyridin-3-yl)-9-isopropyl-N-(2-(6-metyl-1H-indol-3-yl)etyl)-9H-purin-6-
amin;

2-(5-flopyridin-3-yl)-9-isopropyl-N-(2-(2-metyl-1H-indol-3-yl)etyl)-9H-purin-6-
amin;

N-(2-(4-flo-1H-indol-3-yl)etyl)-2-(5-flopyridin-3-yl)-9-isopropyl-9H-purin-6-amin;

N-(2-(7-flo-1H-indol-3-yl)etyl)-2-(5-flopyridin-3-yl)-9-isopropyl-9H-purin-6-amin;

2-(5-flopyridin-3-y1)-9-isopropyl-N-(2-(4-metyl-1H-indol-3-yl)etyl)-9H-purin-6-
amin;

N-(2-(1H-pyrolo[2,3-b]pyridin-5-yl)etyl)-9-isopropyl-2-(pyridin-3-yl)-9H-purin-6-amin;

4-(2-(2-(5-flopyridin-3-y1)-9-(1-hydroxypropan-2-yl)-9H-purin-6-ylamino)etyl)-2-
metylphenol;

4-(2-(2-(benzo[b]thiophen-3-y1)-9-xyclohexyl-9H-purin-6-ylamino)etyl)phenol;
4-(2-(9-isopropyl-2-(thiophen-3-y1)-9H-purin-6-ylamino)etyl)phenol; va

1-(2-(2-(benzo[b]thiophen-3-yl)-6-(4-hydroxyphenetylamino)-9H-purin-9-
yDetyl)pyrolidin-2-on;

hodc mudi cia ching.
9. Hop chat c6 cong thuc:

HO
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hodc muoi cua no.

10. Hop chét co cong thirc:

HO

NH
NN
LD

hodc muoi cua no.

11. Hop chit c6 cong thirc:

hodc mudi cua no.
12. Hop chat cé cong thue:

HN

NH

NN
o
‘ N
\N )\/

hodc muoi cua no.

13. Hop chat c6 cong thire:
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NH
N
o
N

hodc mudi cua no.
14. Hop chat c6 cong thuc:

NH

HN
N '’ N
: ﬁ )
= N~ N
> ‘ \\\\
N OH

hodc muoi cua no.

15. Hop chét c6 cong thuc:

NH

HN
- N
s
N
N OH

16. Phuong phép lam tidng sé luong té bao mam va té bao thé hé ong ba trong 6ng

hodc muoi cua no.

nghiém hodc ngoai co thé, trong d6 phuong phép nay bao gbm bude cho céc té bao mam
tiép xuc véi hop chit theo diém bat ky trong sb cic diém 1 dén 8, trong d6 hop chat nay
¢6 kha nang déi khang hoat tinh va/hodic mite biéu hién thu thé aryl hydrocarbon va/hodc

chét tac dong xudi dong clia con dudng thu thé aryl hydrocarbon.
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17. Phuong phép lam tang sé luong té bao mém va té bao thé hé ong ba trong 6ng
nghiém hodc ngoai co thé, trong d6 phuong phap nay bao gbm budce cho cac té bao mam
tiép xtic voi hop cht theo didm 9, trong d6 hop chat nay ¢6 kha ndng di khang hoat tinh
va/hodc murc biéu hién thu thé aryl hydrocarbon va/hodc chét tac dong xudi dong cla con

duong thu thé aryl hydrocarbon.

18. Phuong phap lam tang sé luong t& bao mam va t& bao thé hé ong ba trong dng
nghiém hodc ngoai co thé, trong d6 phuong phap nay bao gdm bude cho cac té bao mam
tiép xtc voi hop chét theo diém 10, trong d6 hop chét nay c6 kha ning d6i khang hoat
tinh va/hodc muc biéu hién thu thé aryl hydrocarbon va/hodc chit tac dong xudi dong

ctia con dudng thu thé aryl hydrocarbon.

19. Phuong phép lam ting sé luong té bio mam va té bao thé hé 6ng ba trong ong
nghi€ém hodc ngoai co thé, trong d6 phuong phép nay bao gdm budc cho cac té bao mam
tiép xtc voi hop chat theo diém 11, trong dé hop chat nay c6 kha niang d6i khang hoat
tinh va/hoac muc biéu hién thu thé aryl hydrocarbon va/hodc chit tic dong xudi dong

ctia con dudmg thu thé aryl hydrocarbon.

20. Phuong phép lam ting s6 luong té bio mam va t& bao thé hé 6ng ba trong éng
nghiém hodc ngoai co thé, trong d6 phuong phap nay bao gdm budc cho céc té bao mam
tiép xtic voi hop chét theo diém 12, trong d6 hop chét nay c6 kha nang d6i khang hoat
tinh va/hodc muc biéu hién thu thé aryl hydrocarbon va/hodc chit tac dong xudi dong

ctia con dudng thu thé aryl hydrocarbon.

21. Phuong phép lam ting sé luong té bao maim va t& bao thé hé 6ng ba trong ong
nghiém hodc ngoai co thé, trong d6 phuong phép nay bao gbém bude cho céac té bao mam
tiép xic voi hop chét theo diém 13, trong d6 hop chét nay cé kha ning dbi khang hoat
tinh va/hoac muc biéu hién thu thé aryl hydrocarbon va/hodc chit tac dong xudi dong

ctia con dudng thu thé aryl hydrocarbon.

22. Phuong phap lam tidng sé luong té bao mam va té bao thé hé 6ng ba trong ng
nghiém hodc ngoai co thé, trong d6 phuong phéap nay bao goém bude cho cac té bao mam
tiép xtc v6i hop chit theo diém 14, trong d6 hop chét nay c6 kha ning d61 khang hoat
tinh va/hodc muc biéu hién thu thé aryl hydrocarbon va/hodc chét tac dong xudi dong

ctia con dudng thu thé aryl hydrocarbon.
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23. Phuong phap lam tdng s6 luong té€ bao mam va t& bao thé hé 6ng ba trong ong
nghiém hodc ngoai co thé, trong d6 phuwong phép nay bao gbm budc cho céc té bao mam
tiép xtic voi hop chét theo diém 15, trong d6 hop chét nay c6 kha ning dbi khang hoat
tinh va/hodc murc biéu hién thu thé aryl hydrocarbon va/hodc chét tac dong xudi dong

ctia con dudng thu thé aryl hydrocarbon.

24. Phuong phap theo diém bét ky trong s cic diém 16 dén 23, trong d6 cac té bao mam

thu duoc tir con nguol.

25. Phuong phap theo diém bét ky trong s cic diém 16 dén 23, trong do céc té bao

mam thu duoc tir thy xuong.

26. Phuong phép theo diém bét ky trong sb cic diém 16 dén 23, trong do cac té bao

mam thu dugc méau day ron.

27. Phuong phép theo diém bét ky trong s cic diém 24 dén 26, trong do cac té bao

mam la t€ bao mam tao mau.

28. Phuong phéap lam gia ting s6 luong té bao mAm tao mau ngoai co thé, trong do
phuong phép nay bao gdm bude (a) tao ra quén thé té bao ban dAu chira cac té bao mam
tao mau va (b) nuoi céy quﬁn thé t& bao ban dau nay ngoai co thé véi su co mit cua hop
chét theo diém bat ky trong s6 cac didm 1 dén 15 dudi cac diéu kién thich hop dé tang s6
luong t& bao mim tao méu, trong do hop chit nay c6 kha ning d6i khang hoat tinh
va/hodc mirc biéu hién thu thé aryl hydrocarbon va/hodc chét tac dong xudi dong cua con

duong thu thé aryl hydrocarbon.

29. Phuong phép theo diém 28, trong do6 chét tac dong xudi dong cia con duong thu thé
aryl hydrocarbon duoc chon tir CyplB1, CyplAl, Beta catenin, AHRR, STATS va
STATI.

30. Phuong phép theo diém 28 hodc 29, trong d6 quan thé t& bao ban dau duoc lam giau
trong t& bao CD34+.

31. Phuong phép theo diém bét ky trong s6 cac diém 28 dén 30, trong d6 quan thé té bao
ban diu thu duoc tir cc té bao méu day ron.

32. Phuong phép theo diém bét ky trong s6 cac diém 28 dén 31, trong d6 quan thé té bao

ban dau thu duoc tr mot hodc hai don vi méu day ron.
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33. Phuong phép theo diém bét ky trong sb cac diém 28 dén 30, trong do quan thé té bao

ban dau thu duoc tir cac té bao mau ngoai vi duge huy dong.

34. Phuong phéap theo diém bét ky trong sb cac diém 28 dén 30, trong d6 quan thé té bao
ban diu chi yéu chira céc té bao CD34+ dugc tinh ché tir mot hodc hai don vi méau day

ron.

35. Phuong phap theo diém bat ky trong sé cac diém 28 dén 30, trong d6 quan thé té bao
ban diu chu yéu chira céc té bao CD34+ duge tinh ché tir mot hodc hai don vi méu day
rén béng cach sir dung cot sdc ky 4i luc hodc cac hat ¢o tir tinh chira cdc méanh khang thé

lien két khang nguyén CD34.

36. Phuong phép theo diém 33, trong d6 cac té biao méu ngoai vi duoc huy dong thu

duoc tur doi tuong dong vat co vi.

37. Phuong phép theo diém bat ky trong sb cic diém 28 dén 30, trong d6 cac diéu kién
dé tang s luong t& bao mim tao méu bao gdm nudi cay quéan thé té bao ban dau véi su
c6 mit di luong IL6, FIt3-L, TPO va SCF va hop chit theo diém bat ky trong sb cac
diém 1 dén 15.

38. Phuong phép theo diém bét ky trong sb cac diém 28 dén 36, trong do hop chét theo
diém bét ky trong s6 cac diém 1 dén 15 duoc bd sung vao moi truong nudi cdy & nong

d6 nim trong khoang tr 1pM dén 100uM.

39. Phuong phéap theo diém bét ky trong s6 cac diém 28 dén 36, trong d6 hop chat theo
diém bat ky trong s6 cic diém 1 dén 15 duoc bd sung vao moi trudng nudi cdy & nong

d6 nam trong khoang tir 100pM dén 1uM.

40. Phuong phép theo diém bat ky trong sb cic diém 28 dén 39, trong d6 quan thé té bao
ban diu chi yéu chira céc té bao CD34+ duge tinh ché tir mot hogc hai don vi mau day
ron, va quén thé té bao ban dau duoc nudi céy v&i su ¢6 mat cua hop chét theo diém bat
k¥ trong s6 cac diém 1 dén 15 trong khoang thoi gian tir 3 ngay dén 90 ngay.

41, Phuong phép theo diém bat ky trong sb céc diém 28 dén 39, trong d6 quan thé té bao
ban dau chu yéu chia céc té bao CD34+ duoc tinh ché tir mot hodc hai don vi mau day
rén, va quén thé té bao ban dau duoc nudi céy voi su ¢6 mat cua hop chét theo diém bat

ky trong s6 cac diém 1 dén 15 trong khoang thoi gian tir 7 ngay dén 35 ngay.
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42. Phuong phap theo diém bt ky trong s6 cac diém 28 dén 39, trong d6 quan thé té bao
ban ddu duoc nudi céy véi sy ¢6 mat cua hop chét theo diém bat ky trong sb cac diém 1

dén 15 trong thoi gian du dé ting sb luong t& bao CD34+ tir 10 dén 50000 lan.

43, Kit dé lam gia tang s& luong té bao mam tao mau, chira hop chit theo diém bat ky
trong sb cac diém 1 dén 15 va ban huéng dan st dung trong phuong phép theo diém bat
ky trong s6 cac diém 28 dén 42, va, tuy y, mot hodc nhiéu chét sau: cac xytokin, cc yéu

td sinh truong va moéi truong sinh trudng cla té bao.

44, Kit theo diém 43, trong d6 mdt hodc nhiéu xytokin hodc cic yéu td sinh truong nay

duoc chon tir nhém bao gdm IL6, FIt3-L, SCF va TPO.

45. Quan thé té bao chira cac té bao mam tao mau dugc lam gia ting thu dugc béng

phuong phép theo diém bét ky trong sé cac diém 28 dén 42.

46. Ché phdm chtra quan thé té bao theo diém 45 duoc tai lo ling trong moi truong

duoc dung thich hop dé st dung cho vt chu la dong vat ¢6 vi.

47. Ché pham chlra quén thé t€ bao cé cac t¢ bao mam tao mau duoc lam gia téng va

hop chét theo diém bat ky trong s6 cac diém 1 dén 15.

48. Ché phim theo diém 47, trong d6 quén thé t& bao chira t& bao mam tao mau dugc
lam gia ting thu duoc tr mot hodc hai don vi mau day rén, trong d6 ché pham nay chia
tdng luong t& bao gdm it nhat 10° t& bao, va trong d6 tir 20 dén 100% tong sb € bao 1a té
bao CD34+.

49. Ché pham theo diém 48, trong d6 ché pham nay chua tr 0,1% dén 40% tong sb té
bio bidu hien CD34 va diu chuén Thyl; tir 20 dén 80% tdng sb té bao bicu hién CD34
va déu chudn CD45RA; tir 10 dén 95% s6 & bao 1a CD38+; va tir 5 dén 70% sb t& bao 1a
CD133+.
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