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Linh vue k§ thuat dwoc dé cap

Sang ché dé cap dén hop chat axylaminopyrimidin, quy trinh didu ché va dugc

phim chira hop chét nay dé sir dung trong diéu tri bénh.
Tinh trang ky thuat cia sang ché

Sang ché dé cap dén hop chét axylaminopyrimidin dé stir dung trong diéu tri cac
bénh nhidm virut, ri loan mién dich va bénh ung thu, hodc lam chat phu tro vacxin,
ma trong d6 viéc gy kich thich interferon dugc mong mubn. Trong diéu tri mot sd
bénh nhidm virut, viéc tiém interferon (IFN-typ 1) déu dan c6 thé dugc st dung, nhu
trudng hop dbi véi virut viém gan C (HCV). Dé biét thém thong tin, xem tai liéu tham
khao Fried et. al. Peginterferon-alfa plus ribavirin for chronic hepatitis C virus
infection, N Engl J Med 2002; 347: 975-82. Cac chat gay kich thich IFN dang phan tir
nho kha dung qua dudng miéng mang lai cac lgi thé tiém nang la tinh sinh mién dich
giam va sy tién lgi trong viéc st dung. Do do, cac chét gay kich thich IFN moi la 16p
duoc chdt méi ¢6 hiéu qua tiém ning trong diéu tri cac bénh nhiém virut. Dé biét mot
vi du trong tai li¢u k¥ thuat vé chit gay kich thich IFN dang phéan tir nhé c6 tac dung
khang virut, xem tai liéu De Clercq, E.; Descamps, J.; De Somer, P. Science 1978,

200, 563-565.

Cac hop chit c6 ban chit gin véi sang ché di duoc boc 1o trong
W02012/136834. Cac chét diéu bién IFN c6 ciu tric pyrimidin d& duoc boc 16 trong
tai liéu Bello et. al., J. Med Chem. 2008, 51, 2734-2743, US5,434,157A va
W02006/053109.

Tuy nhién, van c6 nhu ciu 16n vé cac chéat gay kich thich interferon méi ma cé
profin d§ an toan cai thién so vdi cac hop chét da biét hién nay.

Ban chit k§ thuit cia sang ché

Sang ché dé cap dén hop chét c6 cong thie (1):



Rs Ria (D)
hodc mudi, solvat hoic dang da hinh dugc dung cua no, trong do:

Ria dugc chon tir nhém bao gém hydro, nhom axyl hodc axyloxy dugc thé hoac khong

duoc thé,

Rip duoc chon tir nhém bao gdm hydro, nhém axyl hodc axyloxy duoc thé hodc khong

dugc thé,
voi didu kién 12 Ria va Rip khong dong thoi 1a hydro,

R 1a Cis alkyl, Ci alkoxy, arylalkyl hodc heteroarylalkyl, mdi nhom trong sb nay
duoc thé tuy v bing mét hodc nhiéu phan tir thé doc lap dugc chon tur halogen,
hydroxyl, amino, di-(Cis)alkylamino, Cis alkylamino, Cis alkyl, Ci alkoxy,
Cs. xycloalkyl, axit carboxylic, este carboxylic, amit carboxylic, di vong, di vong
dang hai vong, aryl, alkenyl, alkynyl, arylalkyl, heteroaryl, heteroarylalkyl hoac nitril,

va

R3 1a Ci.g alkyl hoac arylalkyl, mdi nhom trong s6 nay duoc thé tiy y bang mot hoic
nhiéu phin tir thé doc 1ap duoc chon tir halogen, hydroxyl, amino, Cis alkyl, di-
(C1.6)alkylamino, Ci alkylamino, Ci alkoxy, Css xycloalkyl, axit carboxylic, este
carboxylic thom hodc béo, amit carboxylic, di vong, aryl, alkenyl, alkynyl, arylalkyl,
heteroaryl, heteroarylalkyl hoac nitril.

Theo phuong an thu nhét, sang ché dé xuét hop chét c6 cong thire (I) trong d6
Ria va/hoac Rip la axyl dugc thé hoic khong duoc thé, va trong do Rz la Ci alkyl, tdt
hon 14 -CHs, va Rs 1a Crgalkyl duoc thé bang alkyleste.

Theo phuong an thu hai, sdng ché dé xuét hop chit c6 cong thirc (I) trong d6
Riava/hodc Ryp 12 isobutyryl, va trong dé Rz 1a -CHj va Rs la heptan-3-yl isobutyrat.

Hop chét c6 cong thice (I) & dang hda hoc 1ap thé bét ky, va mudi, solvat hoac
dang da hinh dugc dung cua no, cé hoat tinh lam dugc chét, dic biét 1a lam chét gay

kich thich interferon.
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Vi vay, theo khia canh khac, sang ché dé& xuat duoc phém chira hop chét co
cbéng thuce (I), hodc mudi, solvat hoic dang da hinh dugc dung cua nd, cung véi mot
hoac nhiéu ta duoc, chét pha loang hodc chét mang dugc dung.

Ngoai ra, hop chét ¢ cong thire (I) hodc mudi, solvat hodc dang da hinh dugc
dung cua no6 theo sang ché, hoac duoc phim chira hop chét c6 cong thie (I) hodc mudi,
solvat ho#c dang da hinh dugc dung ctia nd ¢ thé dugc str dung lam thudc.

Khia canh khac cta sang ché 1a hop chét c6 cong thirc (I) hodc mudi, solvat
hodc dang da hinh dugc dung cta no, hodc duge phém chira hop chét ¢6 cong thuc (1)
hoac mudi, solvat hodc dang da hinh dugc dung cta n6 cé thé duoc s dung mot cach
phu hop trong didu tri i loan ¢6 lién quan dén viéc gay kich thich interferon.

MBS ta vin tit cac hinh vé

Fig.1. Mc interferon do dugc trong gan (A) va trong huyét tuong (B) sau khi
st dung liéu don ctia hop chat 1 qua duong miéng voi luong la 15,5mg/kg & chudt
nhit.

Fig.2. Su biéu hién CXCL10 do dugc trong gan (C)* va trong mau (D) sau khi
st dung liéu don ctia hop chit 1 qua dudng miéng véi luong la 15,5mg/kg & chudt
nhit.

*mot mau tai thoi diém 4 gitr dwoc loai bo do tri s6 HPRT1 cao
MG ta chi tiét sang ché

Thuat ngit “alkyl” chi hydrocacbon béo no mach théng hodc mach nhanh chtra
s6 luong nguyén tir cacbon xac dinh.

Thu4t ngitt “halogen” chi flo, clo, brom hodc iot.

Thuat ngtr “axyl” chi nhom dugc thé hién la —(C=0)R, trong d6 R la alkyl,
xycloalkyl, aryl, heteroaryl duoc thé hoac khong duoc thé.
Thuit nglt “axyloxy” chi nhom dugc thé hién 1a —(C=0)OR, trong d6 R la

alkyl, xycloalkyl, aryl, heteroaryl dugc thé hodc khong duoc thé.

Thuét ngit “alkenyl” chi alkyl nhu dugc dinh nghia ¢ trén, chua it nhat hai

nguyén tt cacbon va it nhat mot lién ket doi cacbon-cacbon.
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Thuét ngit “alkynyl” chi alkyl nhu duoc dinh nghia ¢ trén, chua it nhat hai

nguyén tir cacbon va it nhét mot lién két ba cacbon-cacbon.

Thuét ngit “xycloalkyl” chi vong dang vong cacbon chia s6 luong nguyén tir

cacbon xac dinh.

Thuat ngit “alkoxy” chi nhom alkyl (chudi cacbon va hydro) duoc lién két don

v6i oxy (vi dy, nhdm metoxy hodc nhom etoxy).

Thuét ngli “aryl” c6 nghia la cdu trac vong thom tuy y chira mét hoac hai
nguyén tr khac loai dugc chon tu N, O va S, dic biét la tr N va O. Chu tric vong
thom nay co thé c¢6 5, 6 hoac 7 nguyén t vong. Dic biét la, cAu tric vong thom nay cé

thé c6 5 hodc 6 nguyén tr vong.

Thuét ngit “di vong dang hai vong” c6 nghia la ciu truc vong thom, nhu duge
dinh nghia cho thuat nglt “aryl”, chtra hai vong thom ngung tu. Mbi vong tuy y chira

cac nguyén tir khac loai duoc chon tu N, O va S, dic biét la tr N va O.

Thuit ngtt “arylalkyl” c6 nghia la cAu tric vong thom, nhu dugc dinh nghia cho
thuat ngft “aryl”, duoc thé tiy ¥ bang nhom alkyl.

Thuét ngit “heteroarylalkyl” c6 nghia la ciu trac vong thom, nhu duge dinh
nghia cho thuét ngit “heteroaryl”, dugc thé ty y bang nhom alkyl.

“Di vong” chi phin tr no hodc no mot phin va bao gbém etyloxit,
tetrahydrofuran, dioxan hodc céac ete dang vong khac. D1 vong chira nito bao gém, vi
du, azetidin, morpholin, piperidin, piperazin, pyrolidin, va dang tuong tu. Cac di vong

khac bao gém, vi dy, thiomorpholin, dioxolinyl, va cc sulfon dang vong.

Nhém “heteroaryl” 1la nhém di vong c6 ban chat 1a thom. Nhom nay c6 dang
mdt vong, hai vong hodc da vong chira mdt hodc nhiéu nguyén tir khac loai dugc chon
tr N, O hodc S. Nhom heteroaryl co thé 13, vi du, imidazolyl, isoxazolyl, furyl,
oxazolyl, pyrolyl, pyridonyl, pyridyl, pyridazinyl, pyrazinyl, v.v..

Mubi duge dung ctia hop chét ¢6 cong thic (I) bao gbdm mudi cong axit va mubi
bazo cua nd. Mubi cOng axit thich hop dugc tao ra tir axit ma tao ra mubi khong doc.
Mudi bazo thich hop dugc tao ra tir bazo ma tao ra mudi khéng doc.

Hop chét theo sang ché ciing c6 thé ton tai & dang solvat héa hodc dang khong

solvat hoa. Thuat ngft “solvat” dugc st dung trong ban mo ta nay dé mo ta phirc hop
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phén tir chtra hop chét theo sang ché va mét hoic nhiéu phén tir dung moi dugce dung,

vi du, etanol.

Thuat ngit “dang da hinh” chi kha nang tdn tai & nhidu hon mot dang hoic cAu

tric tinh thé cta hop chit theo sang ché.

Hop chét theo sang ché ¢6 thé duge st dung & dang san pham két tinh hodc vo
dinh hinh. Chung cé thé duoc thu nhan, vi du, & dang banh rén, bot hoic mang béng
céc phuong phap nhu 1am két tia, két tinh, kho lanh, sdy phun hogc lam khd theo kiéu
bay hoi. Ching c6 thé duoc st dung & dang riéng 1€ hoac ¢ dang két hop vé1 mot hodc
nhiéu hop chét khac theo sang ché hoic ¢ dang két hop véi mot hodc nhiéu thube
khéac. Thong thudng, ching s& duge st dung ¢ dang ché phdm két hop v6i mot hodc
nhiéu ta duoc dugc dung. Thudt nglt “ta dugc” dugc sir dung trong ban mé ta nay aé
md ta thanh phin bit ky ma khong phai 1a (cac) hop chat theo sang ché. Viéc lua chon
td dugc phu thudce phén 16n vao cac yéu t§ nhu cach thie st dung cu thé, tac dung cta

ta duoc ddi voi do tan va d6 on dinh, va ban chat cua dang li€u.

Hop chét theo séng ché hodc phan nhém bat ky ctia n6 c6 thé dugc bao ché
thanh cac dang dugc phém khac nhau theo muc dich st dung. Pé 1am ché phém thich
hop, ¢6 thé ké dén tit ca cac ché pham thuong dugc st dung cho cac thudc dung toan
than. D& bao ché duoc phdm theo séng ché, lugng co tac dung cta hop chét cu thé, tuy
y 0 dang mudi cong, v6i vai tro la thanh phan hoat tinh dugc két hop bang cach tron
ky voi chit mang dugc dung, chit mang nay c6 thé c6 rat nhiéu dang khac nhau tuy
thuoc vao dang ché pham mudn st dung. Tt hon 1a cac duoc phim nay & dang lieu
don vi thich hop, vi du, dé str dung qua dudong miéng, truc trang hoac qua da. Vi duy, de
bao ché ché phém & dang liéu dung qua duong miéng, moi truong bat ky trong s6 cac
mdi truong dugc dung thong thuong cd thé duoc str dung nhu, vi du, nude, glycol,
dau, ruou va dang tuong tu dbi véi cac truong hop ché phim léng dung qua dudng
miéng nhu hon dich, xi 10, con ngot, nhil tuong va dung dich; hodc cac chét mang ran
nhu tinh bot, duong, cao lanh, chét pha lodng, chit lam tron, chét gan két, chat gay rd
va dang tuong tu ddi véi cac truong hop ché phém dang bot, vién tron, vién nang va
vién nén. Do dé sir dung, vién nén va vién nang la cac dang don vi lidu dung qua
duong miéng thuan loi nhét, trong trudng hop nay, cac chit mang ran duoc dung hién
nhién duogc st dung. Cling dugc bao gbm la cac ché phim dang rdn ma co thé duoc

chuyén hoa, trong khoang thoi gian ngan truée khi st dung, thanh ché pham dang
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long. Trong cac ché pham thich hop dé st dung qua da, chit mang tuy y chira chat
tang cudng tinh thim va/hoic chét thim udt thich hop, ty y duge két hop véi cac chat
phg gia thich hgp c6 ban chat bit ky véi ty 1¢ nho, cdc cht phu gia nay khong tao ra
tac dung c6 hai dang ké dbi v&i da. Cac chét phu gia nay co thé tao thuan loi cho viée
sit dung cho da va/hodc co thé 13 hitu ich d& bao ché cac ché phdm mong mudn. Cac
ché phém nay co thé duoc sur dung theo nhiéu cach, vi du, & dang miéng dan trén da, o
dang boi dung chd (spot-on), & dang thubc m&. Hop chét theo sang ché ciing c6 thé
duoc st dung bang cach xong hit hodc bom bang cac phuong phép va céc ché pham da
duogce st dung trong linh vuc ky thudt nay cho viéc st dung theo cach nay. Do do,
thdng thuong, hop chit theo sang ché co thé duoc sir dung cho phoi & dang dung dich,
hén dich hogc bot kho.

Dic biét thuan loi néu bao ché dugc phém néu trén ¢ dang liéu don vi dé dé sur
dung va déng déu vé lidu luong. Dang liéu don vi nhu duoc sir dung trong ban mé ta
nay chi cac don vi tach roi vé mit vat ly thich hop lam céc liéu don nhat, mdi don vi
chtra lugng da dinh trudc cua thanh phan hoat tinh dugc tinh toan dé tao ra tic dung
diéu tri bénh mong mubn két hop véi chit mang duoc dung can thiét. Cac vi du vé
dang liéu don vi nay l1a vién nén (bao gdm vién nén cé chia phan hodc c6 16p bao),
vién nang, vién tron, b0t dong goéi, vién nhén (wafer), thudc dan, dung dich hodc hon

dich c6 thé tiém duogc va dang tuong tu, va cac liéu chia nho cua no.

Ngudi ¢6 hidu biét trung binh vé linh vuc diéu tri bénh lay nhiém s& c6 kha
ning xac dinh lugng co6 tac dung tir cac két qua thir nghiém duoc trinh bay dudi day.
Nhin chung, du dinh la luong hing ngay c6 tic dung sé nam trong khoang tur
0,01mg/kg dén 50mg/kg thé trong, t6t hon 1a nam trong khoing tir 0,Img/kg dén
10mg/kg thé trong. C6 thé 1a thich hop néu sir dung liéu can thiét & dang hai, ba, bon
hozc nhiéu lidu chia nhé vao cac khoang cach thoi gian thich hop trong ngay. Cac liéu
chia nhd nay c6 thé duoc bao ché & dang lidu don vi, vi dy, chta tir 1 dén 1000mg, va

dac biét la tir 5 dén 200mg thanh phan hoat tinh trong mdi dang lidu don vi.

Liéu luong va tan suat sir dung chinh xac phu thudc vao hop chat ¢6 cong thirc
(D cu thé duoc sir dung, tinh trang bénh ly cu thé duoc diéu tri, mic do trdm trong cta
tinh trang bénh ly duoc diéu tri, d6 tudi, can nang va tinh trang thé chét néi chung cua
bénh nhan cu thé ciing nhu thudc khac ma bénh nhén c¢6 thé dang dung, nhu di dugc

biét rd dbi voi ngudi c6 hidu biét trung binh vé linh vuc ky thuat nay. Ngoai ra, hién
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nhién la lugng co6 tac dung co thé duoc lam giam di hodc ting 1én tuy thudc vao dap
ung cua dbi tuong duoc diéu tri va/hodc tuy thudc vao su danh gia cta bac si diéu tri
ké don hop chét theo sang ché. Do do, khoang tri sb vée lugng co tac dung néu trén chi
1a huéng dan va khéng nham 1am gii han pham vi hodc Gng dung cla sang ché & bat
ky muac dd nao.

Vi du thuc hién sang ché

Diéu ché hop chét 1

HN
/O\ | \N _______ 6 _______ /O l \N
N/k o ACN,100°C, 15 gid N/K o
B

2,4-diclo-5-metoxypyrimidin  (2,0g, 11,7mmol) va axetonitril (20mL),
diisopropyletylamin (3,02g, 23,4mmol) va (S)-3-aminoheptanol (4,59¢g, 35,1mmol)
duogce cho vao lo loai 50mL cé trang bi thanh khudy tir. Hon hop phan tng duoc dé
trong diéu kién khudy 15 gio ¢ nhiét do trong phong. Cac dung moi dugc loai bo dudi
4p suit giam. San pham tho duoc tinh ché bang k§ thuat sic ky cot silicagel bang cach
sir dung gradien diclometan dén metanol 10% trong diclometan. Céc phén doan tét

nhét dugc g0p lai va cac dung mdi dugce loai bo dudi ap suét giam dé thu duoc chat ran

s H
S
of, ( Jj

mau trang, B.

HN 1N
/O\ \N --------------- = 0
| )\ Cu20 - \(KN
N~ Cl NH3, CHOH A
ong 4p suat, 160°C, 16 gio N NHy
B C

B (lg, 3,66mmol), NH; (10mL, trong nu6c), amoni bicacbonat (3,34g,
42 3mmol) va dong (I) oxit (121mg, 0,85mmol) dugc cho vao lo thuy tinh ¢6 thanh
day c6 trang bi thanh khqu tir. Lo nay dugc dong kin va dugc dét vao trong bé diu va

duge 1am nong dén 150°C trong 15 gid. Hon hop phén tGng dugc chiét bang diclo-
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metan (3 x 25mL), cdc 16p hitu co dugc gdp lai va duoc lam kh6 qua magie sulfat. Cac
chat rén duoc loai bo bing cach loc va cac dung mdi ctia dich loc dugce loai bo dudi ap

suat giam. San pham thd C dugc tinh ché bang kg thuat HPLC.

(0]
OH O)H/
(s)], Cl (S}ﬁ
HN 1N HNS
0 0
| N)\NHZ NaH, THF | N)\N/u\(
H

C (463mg, 1,82mmol) duoc hoa tan trong THF (13mL) va duoc lam lanh dén -
78°C. NaH (145mg, 3,64mmol, thé phén tan 60% trong dau khoang) dugc thém vao
theo mot phan va dugc khudy & -78°C trong 30 phut. Isobutyryl clorua (389uL,
3,64mmol) duoc thém vao theo tung giot & -78°C va dugc khudy trong 10 phut. Bé
Jam lanh duoc bo di va hdn hop duge dé cho dat dén nhiét do trong phong. Hon hop
nay dugc khudy & nhiét d6 trong phong trong 30 phut. Hon hop nay duge lam dimng
bang nudc va duoc cd trong chan khong. Phan cin duoc tinh ché bang ky thuat HPLC
(RP Vydac Denali C18 10um, 200g, Scm, pha dong: dung dich NH4HCO3 0,25% trong
nudc, axetonitril), cac phan doan mong mudn duoc thu lai, va cac dung moi dugc loai

bo dudi ap sudt giam dé tao ra san phdm tinh khiét.
LC-MS: m/z = 395 (M+H), thoi gian luu: 1,1 phut, phuong phap LC: A.

'H NMR (400MHz, DMSO-ds) & ppm 0,83 (t, /=6,90 Hz, 3 H) 0,98 - 1,07 (m,
12 H) 1,16 - 1,35 (m, 4 H) 1,44 - 1,62 (m, 2 H) 1,84 (q, J=6,78 Hz, 2 H) 2,45 (spt,
J=7.00 Hz, 1 H) 2,96 (br. s., 1 H) 3,80 (s, 3 H) 3,92 - 4,07 (m, 2 H) 4,18 - 4,31 (m, 1
H) 6,69 (d, J=9,03 Hz, 1 H) 7,60 (s, 1 H) 9,49 (s, 1 H).

So do téng hop dé diéu ché A
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" g

Ph O A3
A1

THF, 16 gio, n-BuLi, THF, -78°C

valeraldehyt nhiét do trong phong A2
HO NH,
0]
N e 1 lo | g
10% Pd/C,50psi,
LAR/THF MeOH, 50°C, 24 giv
A4 A5 A
Diéu ché A2
Ph
\ 0]
R/
Ph o Y f
N = =
O THF, 16 gi®, 0
nhiét dé trong phong
valeraldehyt A2

Al (200g. 532mmol) dugc thém vao dung dich chira valeraldehyt (43g,
500mmol) trong THF (1L) va hon hop phan (g nay dugc khudy trong 16 gid & nhiét
do trong phong. Cac dung moéi duge lam bay hoi va phin cin dugc pha lodng trong ete
ddu mé va duoc loc. Cac dung méi cua dich loc duge loai bd dudi ap suét giam va
phin can dugc tinh ché bang k§ thuit sic ky silic oxit bang cach st dung gradien ete
dau mo dén etyl axetat 3% trong ete diu mo dé thu duoc A2 (90g) dudi dang chat dau

khong mau.

'H NMR (400MHz, CDCL): & ppm 6,81-6,77 (m, 1H), 5,68-5,64 (td, J=1,2Hz,
15,6 Hz, 1H), 2,11-2,09 (m, 2H), 1,41 (s, 9H), 1,38-1,26 (m, 4H), 0,85-0,81 (t,
J=7,2Hz, 3H).

Diéu ché hop chat A4
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Ph«syN Ph 0
\/
A3 \\‘~
= > O N (S Ph
o) )

n-BuLi, THF, -78°C Ph

A2 A4

n-butyl lithi (290mL, 725mmol) dugc thém vao dung dich da khudy chtra A3
(165g, 781mmol) trong THF (800mL) & -78°C. Hén hop phan ung duoc khudy trong
30 phut, sau d6 A2 (90g, 488,4mmol) trong THF (400mL) dugc thém vao va hon hop
phan Ung dugc khudy trong 2 gio & -78°C. Hon hop nay duoc lam dung bang dung
dich nuéc NH4Cl bdo hoa va dugc lam Am dén nhiét do trong phong. San phém duoc
chia tach gifta etyl axetat va nudc. Pha hitu co duge ria béng nudc mudi, dugc lam
khé va dugc lam bay hoi. Phin cin duoc tinh ché bang k¥ thuat sic ky cdt, rira giai
bang etyl axetat 5% trong ete dAu mé dé thu dugc chat dau khong mau, A4 (132g).

'H NMR (400MHz, CDCL): & ppm 7.36-7,16 (m, 10H), 3,75-3,70 (m, 2H),
3.43-3,39 (d, J=15,2Hz, 1H), 3,33-3,15 (m, 1H), 1,86-1,80 (m, 2H), 1,47-1,37 (m, 2H),
1,32 (s, 9H), 1,26-1,17 (m, 7H), 0,83-0,79 (t, J=7,2Hz, 3H).

Diéu ché A5

>< J\Q@ LA, 9
/(S)k© HO™ NN

A4 ' A5

A4 (130g, 328mmol) dugc hoa tan trong THF (1,5L) va LAH (20g, 526mmol)
duoc thém vao & 0°C theo cac phan nho. Hén hop thu duoc dugce khudy & cung nhiét
do trong 2 gio va sau d6 dugc dé cho Am dén nhiét d6 trong phong. Hon hop nay duge
lam ding bang dung dich nuéc NH4Cl bdo hoa. San phidm duoc chia tach gitta etyl
axetat va nudc. Pha hitu co duoc rira béng nude mudi, duoc lam kho va dugce lam bay
hoi. Céc 16p hitu co gdp lai duoc lam kho qua natri sulfat, cac chét rin dugc loai bo
bang cach loc va dugc cd dé thu dugc san phdm thé AS (100g), san phim nay duoc st

dung trong budc tiép theo ma khéng can tinh ché thém.
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'H NMR (400MHz, CDCly): § ppm 7,33-7,14 (m, 10H), 3,91-3,86 (m, 1H),
3,80-3,77 (d, J=13,6Hz, 1H), 3,63-3,60 (d, J=13,6Hz, 1H), 3,43-3,42 (m, 1 H), 3,15-
3,10 (m, 1H), 2,70-2,63 (m, 2H), 1,65-1,28 (m, 10H), 0,89-0,81 (m, 3H).

Piéu ché A

HO/\\\“ N (S > H2N
10% Pd/C, 50psi HO/\wﬁé\/A\//
50°C, 24 giv
A5 A

Dung dich chira A5 (38g, 116,75mmol) va Pd/C 10% trong metanol (200mL)
duoc hydro hoéa dudi méi truong hydro 50psi (0,34MPa) ¢ 50°C trong 24 gio. Hoén hop

phan tmg duoc loc va dung mdi duge lam bay hoi dé thu duoc A.

'H{ NMR (400MHz, DMSO-ds): 8 ppm 8,04 (s, 3H), 3,60-3,49 (m, 2H), 3,16-
3,15 (m, 1H), 1,71-1,67 (m, 2H), 1,60-1,55 (m, 2H), 1,33-1,26 (m, 4H), 0,90-0,87 (t,
1=6,8Hz, 3H).

Phuong phép phan tich

Céc hop chét 1-8 trong bang néu dudi ddy duge xac dinh dac diém bang k¥
thuat LC-MS theo phuong phap LC-MS néu dudi day.

UPLC (séc ky long siéu hiéu ning) pha dao duoc tién hanh trén cot C18 thé lai
etylsiloxan/silic oxit cé cdu nbi (BEH) (1,7um, 2,1 x 50mm; Waters Acquity) véi luu
lwong 1a 0,8mL/phut. Hai pha dong (amoni axetat 10mM trong H2O/axetonitril 95/5;
pha dong B: axetonitril) dugc su dung dé chay diéu kién gradien tir 95% A va 5% B
dén 5% A va 95% B trong 1,3 phat va gitt trong 0,7 phut. Thé tich tiém 1a 0,75uL
duoc sit dung. Dién thé ctia nén 1a 30V déi véi ché do ion héa duong va 30V dbi véi

ché d6 ion hoa am.
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, knéi | PO | hoi gian
CAu tric luong | P ron | ru LC-MS
chinh xéc M +.H] (phut)
0
o/m\(/
H@i/\/ 3945 395 1,1
O | SN O
N4l\N/l\r/
H
0]
NHS o~ 324,2 325 0,83
/O | N 0
N//LNH
OH
©\/ NHTS ™ 358,2 359 0,88
° I NN Q
N/)\NHJ\
OH
©V NHTS 372,2 373 0,94
© | NN Q
Ny‘\NH
NHJ) 314,2 315 1,2
0 | NN 0
N/)\NH
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, Khéi K}L‘;l}‘fi%ﬁg Thoi gian
Céu tric lwong | PROn M i LC-MS
chinh xac | 9u9¢ (phut)
[M+H]
N7
g
Of\lN 0
6 S | 3 374 0,7
S
OH
Z N
~o \|
- Of” i 419, 420 0,73
7 | : :
NTY NHJ\
S
OH
@\/OI\N o
A
8 NH™ N NHJK 358,2 359 0,89
OH
H)/

San xuit IFN-a va diéu tiét ting mARN ctia CXCL10 in vivo

Kha nang gay kich thich sy san xudt IFN-0 va diéu tiét ting mARN cua
CXCL10 in vivo cta cac hop chit duoc danh gia sau khi st dung qua duong miéng
cho chudt nhat C57BL/6. Lugng IFN-a trong hé tuan hoan toan than dugc theo ddi
theo thoi gian, bang cich st dung ELISA cha pan-IFN-o cua chubt (PBL
InterferonSource, ref. 42120). ELISA nay nhan biét tat ca cac typ phu IFN-a cta
chudt. CXCL10 la gen dugc kich thich béng interferon (ISG - interferon-stimulated
gene) ma sy biéu hién cta né duoc gay kich thich & muc d6 cao khi IFN-I lién két vai
thu thé TFNAR (thu thé interferon alpha). Mirc biéu hién mARN ctia CXCL10 duoc
theo ddi bang RT-qPCR.

Déi v6i mdi hop chét va lidu duoc thir nghiém, 3 con chudt nhat CS7TBL/6J ci,

c6 dd tudi nam trong khoang tir 6 dén 10 tudn, thé trong nim trong khoang tir 20 dén
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22g duge thir nghiém. Cac con chudt nay dugce cho nhén hop chat 1 dudi dang liéu don
dung qua dudong miéng la 15,5mg/kg ¢ dang dung dich 1,55mg/mL trong mdi truong
dan thudc hydroxypropyl B-xyclodextrin 20% trong nudc bang céach str dung 6ng cho
an. 0,5, 1, 2, 4 va 7 gio sau khi dung lidu, mau toan than duoc hit ra tir tinh mach dubi
vao trong cac bng chtra K-EDTA. Huyét tuong duoc tach ra khoi cac té bao mau bang
cach ly tam voi tbc d6 1500g, 10 phut, 4°C va duge bao quan ¢ -80°C trude khi phan
tich bing ELISA. Tai mdi thoi diém, d6 1éch chuan va do léch trung vi doi vdi 3 con

chudt nhat nay duogc tinh toan dé danh gia cong hiéu ctia hop chét.

Mau cling dugc hut ra tir tinh mach dudi vao trong céc bng Micronic chira
500uL dung dich PAXgene (bng PAXgene Blood RNA tir PreAnalytix). Sau khi 0 qua
dém & nhiét do trong phong, cac bng nay dugc bao quan & -20°C trude khi chiét toan
b5 ARN bing bo kit PAXgene 96 Blood RNA (PreAnalytix). ARN di dugc tinh ché
dugc phién ma ngugc bang cach str dung cac doan mdi 6-mer ngau nhién (bo kit High—
Capacity ¢cDNA Archive, Applied Biosystems). Mitc mARN cua CXCL10 dugc xac
dinh bang k§ thudt Tagman qPCR (hdn hgp nudce cai Taqman universal PCR, khong
UNG AmpErase va thtt nghiém Tagman Gene Expression Mm00445235 ml tu
Applied Biosystems) trén h¢ théng 7900HT Fast Real-time PCR (Applied
Biosystems). Mic mARN cta HPRT1 (hypoxanthin phosphoribosyltransferaza 1)
duoc st dung 1am ddi chimg ndi sinh (Mm01545399_m1). Phuong phap AACt (dé
dinh luong tuong dbi) duoc st dung dé danh gia viée diéu tiét su biéu hién CXCL10
boi hop chét so véi déi ching 1a méi truong din thude. Tai méi thoi diém, do léch
chuin va do léch trung vi ddi v6i 3 con chudt nhét nay dugc tinh todn dé ddnh gia cong

hiéu ctia cac hop chat.

Viéc gdy kich thich interferon ndi sinh va diéu tiét ting CXCL10 duoc quan sat
thdy trong gan va méawhuyét tvong & chudt nhét sau khi st dung liéu don ctia hop chat

1 qua duong miéng.
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YEU CAUBAO HOQ

1. Hop chét ¢6 cong thie (1):

Rs Ria (1)
hoic mubi, solvat hodc dang da hinh dugc dung ctia no, trong do:
Ria 1a hydro,
Rip 1a nhom axyl hodc axyloxy,

R, 1a Cisalkyl, arylalkyl hoac heteroarylalkyl, mdi nhom trong s6 nay duoc thé tuy y
bing mdt hodc nhidu phan tir thé doc 1ap duoc chon tir halogen, hydroxyl, amino, di-
(Ci1.¢)alkylamino, Cis alkylamino, Ci alkyl, Cis alkoxy, Css xycloalkyl, axit
carboxylic, este carboxylic, amit carboxylic, di vong, di vong dang hai vong, aryl,

alkenyl, alkynyl, arylalkyl, heteroaryl, heteroarylalkyl hogc nitril, va

R; 1a C1g alkyl hodc arylalkyl, mdi nhém trong sé nay duoc thé tiy y bang mot hodc
nhiéu phin tir thé doc 1ap dugc chon tir halogen, hydroxyl, amino, Cie alkyl, di-
(C1.6)alkylamino, Ci. alkylamino, Ci. alkoxy, Cs xycloalkyl, axit carboxylic, este
carboxylic thom hodc béo, amit carboxylic, di vong, aryl, alkenyl, alkynyl, arylalkyl,
heteroaryl, heteroarylalkyl hodc nitril,

v6i didu kién 12 hop chét nay khong phai 1a hop chit bit ky trong sb cac hop chat néu

dudi day:
=
Do, 6
HO /Jol\j 0. N o o!‘No
/\/\ﬁ " \i\H HN |N//1\N)g\ HN N//Lﬁ)K
79\0 OW m
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N N
OH H H
H
(S)
i SN O HN TN
-~ o
N I N
>
N NH
O

2. Hop chét theo diém 1, trong d6 Rip 1a axyl, va trong d6 Rz 1a Cis alkyl, tot hon 1a -
CHs, va Rs 1a Cigalkyl dugc thé bang alkyleste.

3. Hop chiét theo diém 1, trong dé Rig 1a isobutyryl, va trong d6 Ra la -CHs va Rj la
heptan-3-yl isobutyrat.

4. Hop chat c6 cong thie (1):

Rs Ria (D)
hodc mudi, solvat hodc dang da hinh dugc dung cua no, trong do:
Ria 1a hydro,
Rip la nhém axyl hoac axyloxy,

R, la Cisalkyl, arylalkyl hodc heteroarylalkyl, mdi nhém trong s6 nay duoc thé tuy y
béng mdt hodc nhiéu phﬁn tr thé doc lap dugce chon tr halogen, hydroxyl, amino, di-
(Ci-¢)alkylamino, Cis alkylamino, Cis alkyl, Ci alkoxy, Cs. xycloalkyl, axit
carboxylic, este carboxylic, amit carboxylic, di vong, di vong dang hai vong, aryl,

alkenyl, alkynyl, arylalkyl, heteroaryl, heteroarylalkyl hodc nitril, va
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Rs 1a Cyg alkyl hodc arylalkyl, m&i nhém trong s6 nay duoc thé tily y bang mot hodc
nhiéu phf?m ttr thé doc lap dugc chon tur halogen, hydroxyl, amino, Cis alkyl, di-
(C1-6)alkylamino, Ci. alkylamino, Ci alkoxy, Cs. xycloalkyl, axit carboxylic, este
carboxylic thom hodc béo, amit carboxylic, di vong, aryl, alkenyl, alkynyl, arylalkyl,
heteroaryl, heteroarylalkyl hoéc nitril,

dé dung lam thudc,

v6i didu kién 1 hop chét nay khong phai 1a hop chit bat ky trong sé cac hop chét néu

dudi day:
i| S
\@\/ g
HO O~
Fava jl\/\ﬁi © [N Q ° N9
N NNH AN HNNN
A
~$\ O OW M
N O\ O
N
Il
=
- I H H

OH H
H
~
2 é (3
l S HN 1N
N/ © >N
PN
N~ NH
0

5. Duge pham chira hop chét c6 cong thire (I) theo diém bt ky trong s6 cac diém tir 1
dén 3 hodc mubi, solvat hodc dang da hinh dugc dung cua n6 cung v6i mot hodc nhiéu

ta4 duoc, chit pha loing hozc chat mang duoc dung.
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Mikc IFNa chudt nhit trong gan
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Sy biéu hién CXCL10 trong gan
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