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trong do X, R!, R%, R3, R4 R5, R, Y!, Y2, L, va m la nhu dugc xac dinh trong ban mo ta,
va mudi dugc dung cua nd, hop chat nay co thé dung lam t4 dugc cia vacxin. Sang ché

cling dé cap dén dugc pham va kit chira hop chét nay.
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Linh vire ky thuét duge dé cap

Séang ché dé cap dén hop chét c6 thé ding 1am ta dugc clia vacxin, phuong phap
diéu ché hop chit nay, duoc phdm chira hgp chét nay, va st dung hop chét nay lam t4
dugc ctia vacxin.
Tinh trang k§ thuit ciia sang ché

Vacxin chtra protein hodc manh peptit ¢ ngudn gbc tir protein hodc méanh
peptit tao boi vi sinh vat ¢ thé duoc san xuit bing cong nghé tong hop héa hoc hodc
tai td hop di truyén va co loi v& d6 an toan va quy trinh san xuét. Tuy nhién, vé mit
khéc, vacxin dudi don vi chira manh peptit (epitop) c¢6 xu huéng c6 kha nang kich
thich mi&n dich thdp hon so véi kha ning kich thich mi&n dich cta vacxin séng va
vacxin bit hoat. Do d6, dé 1lam tang tinh sinh mién dich cia epitop va dé cai thién hoat
tinh kich thich mién dich cta vacxin, phuong phap phong hodc didu tri st dung ta
duoc va khang nguyén két hop da duge nghién ctru.

T4 dugce 1a chit phu gia dé 1am tang phan ung mién dich thé dich va/hoic té bao
dbi voi khang nguyén, va Alum, saponin, v.v. da dugc stt dung lam ta dugc cla vacxin.

Gén ddy, da phat hién dugc ring thu thé giéng Toll (Toll-like Receptor: TLR)
déng vai trd quan trong trong viéc hoat hoa hé mién dich bam sinh, day 13 co ché
phong vé & sinh vét séng dé chéng lai vi sinh véat, va phat hién duogc réng
monophosphoryl lipit A (MPL), CPG ODN, v.v., ¢6 tac dung kich thich mién dich
thong qua TLR.

Trong sé 13 TLR da biét duoc x4c dinh & ngudi, 5 TLR (cac TLR 1,2, 4, 5 va
6) c6 lién quan dén sy nhan biét cac thanh phan cta vi khuén, va 4 TLR (cac TLR 3,7,
8 va 9) duoc khu tru trong khoang chit té bao va co lién quan dén sy nhan biét ARN
(TLR 3, 7, 8) va ADN khong duge metyl hoa (TLR 9) clia virut (xem tai liéu phi sang
ché 1).
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Cac phan t&r nho b4t chude ARN soi don cta virut, day 1a phéi tir ty nhién, da
dugc biét dén 1a chit chii van (chat hoat hoa) TLR7 va TLRS. Vi du, hop chét tong
hop, nhu hop chét pyrimidin (c4c tai liéu sdng ché 1 va 2) va hop chét imidazoquinolin
(tai liéu sang ché 3) da dugc thong bao.

Sur hoat héa TLR7 va/hogc TLRS béng chét chii van ctia né gdy cam Ging té bao
Th1 va hoat hoa té bao dudi gai (dendritic cell: DC) thong qua con dudng truyén tin
hiéu phu thuéc TLR/MyD88. Do dd, su biéu hién ciia cic phan tir déng kich thich té
bao T (CD80, CD86, CD40) tang 1én, va cdc xytokin viém bao gbm interferon typ I
(ddc biét 1a IFNa), TNFa, IL-6 hodc IL-12 dugc tao ra.

Ngoai tac dung hoat hoa té bao DC, chét cht van (chét hoat hoa) TLR7 va/hodc
TLRS duoe bidt 1a hoat hoa té bao B va con kich thich té bao NK dé thic ddy qué trinh
san sinh IFNy, va do d6 né duge cho 1a c6 hoat tinh cua td dugc vacxin. Thuc vay,
hoat tinh phu trg cua chit cht van TLR7/TLR8 nhu Resiquimod va Imiquimod da
duoc thong bdo (tai liéu phi sang ché 2).

Tir nhitng diéu néu trén, can phat trién t4 dugc clia vacxin méi c6 tac dung hoat
hoa TLR7 va/hodc TLRS.

Mat khac, squalen la chét dang dau duogc st dung lam thanh phan diu cta ché
pham dang nhii twong dau trong nuéc va nudc trong dau, va ta duge chira squalen nhu
MF59 da duogc st dung lam t4 dugc cua vacxin ciim (tai liu phi sang ché 3, 4 vas).

D&i voi thé lien hop cua chét chi van TLR7/8 va chét khac, ta dugc cta vacxin
trong do6 hop chit imidazoquinolin dugc lién két cOng hoa tri véi axit béo (cdc tai liéu
sang ché 4, 5, 6 va tai lidu phi sang ché 6), thé lién hop ciia hop chat imidazoquinolin
va glyxerit axit béo (tai liéu sang ché 7), thé lién hop ctia hop chit adenin va glyxerit
axit béo (tai liéu sang ché 8), va thé lién hop cua hop chit adenin va phospholipit (tai
liéu sang ché 9) 1a da biét. Ngoai ra, thé lién hop trong do hop chét adenin duogc lién
hop véi glyxerit axit béo thong qua polyetylen glycol la da biét (tai liéu sang ché 10).

Tuy nhién, thé lién hop cua chat chu van TLR7/8 va squalen 1a chua duoc biét
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dén.
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Ban chit ky thuit ciia sang ché
Sang ché dé xudt hop chit co thé dung lam t4 dugc cta vacxin, phuong phap
diéu ché hop chét nay, va dugc pham chira chiing.

Nho cac nghién ctu chuyén sdu, tic gia sang ché d3 phat hién duoc rang hop
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chét dugc lién hop, trong d6 hop chét pyrimidin c6 tac dung lam tang hoat tinh sinh ly
(chlrc nang) cta thu thé gibng Toll 7 (TLR7) dugc lién hop hoa hoc voi chét dang dau
thong qua nhom dém, c6 hoat tinh phu trg t&t hon so voi hoat tinh phu trg cta riéng
hop chét pyrimidin hodc chét dang dau va di hoan thanh sang ché dya trén phat hién
nay.

Séang ché bao gdm cac dbi twong duoc néu dudi day.

[1] Hop chét c6 cong thire (1) hodc mudi duge dung ctia no:

NH,

M

trong do

X 1a metylen, nguyén t&r oxy, nguyén t&r luu huynh, nhém SO, SOz hodc NR’
trong d6 R7 1a nguyén tir hydro hodc nhém alkyl c6 1 dén 3 nguyén tir cacbon;

R! va R? ddc 14p 1a nguyén tir hydro hodc nhom alkyl dugc thé hoac khong dugc
thé ¢6 1 dén 6 nguyén tir cacbon, vGi diéu kién néu nhém alkyl dugc thé, nhom nay
duoc thé béng 1 dén 4 nhém thé giéng nhau ho#c khéac nhau dugc chon tr nhém bao
g6m nhém hydroxy, nguyén tir halogen, va nhom alkoxy c6 1 dén 6 nguyén tir cacbon;

R® 12 nhom alkyl ¢6 1 dén 6 nguyén tr cacbon, nhém alkoxy c6 1 dén 6 nguyén
tir cacbon hodac nhém alkylthio ¢6 1 dén 6 nguyén tr cacbon;

R* 12 nguyén tir hydro, nguyén tir halogen, nhém hydroxy, nhom alkyl ¢6 1 dén 6
nguyén tr cacbon, nhom alkoxy ¢6 1 dén 6 nguyén tir cacbon hodc nhém xyano;

Y! 13 lién két don, nhém -(CRPR!?),-, -CH=CH-(CR’R!%)q-, -C=C-(CR’R'’)q-
hodc -(CR?R!?),-O-(CRR!?),- trong d6 R%, R1%, R?, va R'” doc 14p 1a nguyen t hydro
hodc nhom alkyl c6 1 dén 4 nguyén tu cacbon;

Y? 14 lién két don hoic -C(O)-;
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L 1a nhom alkylen mach thing dugc thé hoic khong dugc thé c6 2 dén 6 nguyén
tlr cacbon ho#c nhém hoa tri hai thu dugce tir xycloalkan c6 4 dén 8 canh, véi diéu kién
néu nhom alkylen mach thang hodc nhém xycloalkan dugc thé, nhém nay dugc thé
bing 1 dén 4 nhom thé giéng nhau hodc khic nhau duge chon tir nhém bao gdm nhém
alkyl c6 1 dén 5 nguyén tir cacbon, nhom hydroxy va nguyén tr halogen, va nhém
metylen bat ky trong nhom alkylen mach thang cua L tuy y duogc thay bing nhém
cacbonyl;

RS va R® doc 14p 1a nguyén tir hydro hodc nhém alkyl duoc thé hodc khong dugc
thé c6 1 dén 6 nguyén tir cacbon, hodc mdi nhém R3 hodc R® duge lién két v6i nguyén
tt cacbon bt ky cia nhom L dé tao thanh di vong no chura nito ¢6 4 dén 8 canh, hodc
RS va R cing nhau tao thanh di vong no chtra nito ¢6 5 dén 8 canh dugc thé hoic
khong duoc thé; voi didu kién néu nhom alkyl duge thé, né dugc thé bing 1 dén 4
nhom thé gidng nhau hodc khic nhau duge chon tir nhém bao gdm nhém hydroxy va
nguyén tir halogen; néu di vong no chua nito c6 4 dén 8 canh hodc di vong no chira
nito ¢6 5 dén 8 canh duoc thé, né dugc thé bang 1 dén 4 nhom thé gibng nhau hoic
khéc nhau dwoc chon tir nhém bao gdm nhém metyl, nhom etyl, nhém propyl, nhém
hydroxymetyl, nhom hydroxyetyl, nhém cacbonyl, nhom hydroxy va nguyén ti
halogen,;

m bang 0 hodc 1;

p 12 s6 nguyén ndm trong khoang tir 1 dén 6;

qvaq' doc lap la sd nguyén nam trong khoang tir 0 dén 4;

r 1a s6 nguyén nam trong khoang tir 0 dén 5, var' 12 sb nguyén nam trong khoang
tir 1 dén 5, véi diu kién r' 14 s6 nguyén 16n hon hoac bang 2 néu tdng ctia r va r' nho

hon hogc bing 5 va Y? 14 lién két don; va

doc lap 1a lién két don hodc lién két doi.
[2] Hop chit hozc mudi dugc dung cia néd theo muyc [1], trong d6 X la metylen,

nguyén tir oxy hodc NR” trong d6 R” 12 nguyén ti hydro hodc nhém alkyl ¢6 1 dén 3
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nguyén tir cacbon; R! va R? doc lap 1a nguyén twr hydro ho#c nhom alkyl dugc thé hoic
khong duogc thé co 1 dén 6 nguyén tir cacbon, véi didu kién néu nhém alkyl duoc thé,
nhém nay dugc thé bang 1 dén 4 nhém thé gidng nhau hodc khdc nhau dugc chon tlr
nhoém bao gébm nhém hydroxy va nguyén tir halogen; R? 12 nhém alkyl c6 1 dén 6
nguyén tir cacbon; va R* 12 nguyén tir hydro, nguyén tir halogen, nhom hydroxy, nhom
alkyl c6 1 dén 3 nguyén tir cacbon hodc nhém alkoxy ¢6 1 dén 3 nguyén tt cacbon.

[3] Hop chit hoic mudi duge dung ctia n6 theo muc [1] hodc [2], trong dd

déu 1a lién két don hogc déu 1a lign két doi.
[4] Hop cht hoic mudi duge dung ctia n6 theo muc bét ky trong sé cac muc tir [1] dén
[3], trong d6 Y' 1a lién két don hogc nhém -(CR’R'%),- trong d6 R’ va R!? doc 1ap la
nguyén t hydro hodc nhém alkyl ¢6 1 dén 4 nguyén tlr cacbon; va Y? Ia lién két don
hodc nhém -C(O)-.
[5] Hop chét hoic mudi dugc dung ctia né theo muc [4], trong d6 Y' 14 lién két don; va
Y? 1a nhém -C(O)-.
[6] Hop chét hodc mudi dugc dung ctia n6 theo muc [4], trong d6 Y'la
nhém -(CRR!9),- trong d6 R? va R'® ddc 14p 1a nguyén tir hydro hodc nhom alkyl ¢6 1
dén 4 nguyén tir cacbon; p 13 s6 nguyén nim trong khoang tir 1 dén 3; va Y2 1a lién két
don.
[7] Hop chét hoic mudi duoc dung ctia né theo muc [3], trong d6 Y' 1a
nhém -(CROR1%),-O-(CRR!%);- trong d6 R%, R'%, R? va R'” doc 1ap 1a nguyén tir hydro
hodc nhom alkyl co6 1 dén 4 nguyén tt cacbon; var var' doc lap bang 0, 1 hoc 2.
[8] Hop chét hodc mudi dugc dung ctia n6 theo muc bét ky trong sb cac muc tir [1] dén
[7], trong d6 L 1a nhém alkylen mach thing c6 2 hodc 3 nguyén tir cacbon.
[9] Hop chét hoac mudi duge dung ctia n6 theo muc [1], trong do

X la metylen;

R! 1a nguyén t& hydro hodc nhom alkyl c6 1 dén 3 nguyén tir cacbon tuy y dugc

thé bang nhém hydroxyl;
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R? 1a nguyén tir hydro hodc nhom alkyl ¢6 1 dén 6 nguyén ti cacbon;

R3 1a nhém alkyl c6 1 dén 3 nguyén tit cacbon;

R* 14 nguyén tir hydro, nguyén tir halogen, nhém hydroxy, nhom alkyl c6 1 dén 3
nguyén tir cacbon hodc nhém alkoxy ¢o 1 dén 3 nguyén tir cacbon;

Y! 14 lién két don hodc nhom metylen;

Y2 1a lién két don hodc -C(O)-;

L 12 nhom alkylen mach thing c6 2 hodc 3 nguyén tir cacbon;

RS va R® doc lap 1a nguyén t hydro hodc nhém alkyl c6 1 dén 3 nguyén tir
cacbon, hoic R’ va R® ciing nhau tao thanh di vong no chira nito ¢6 5 dén 8 canh duoc
thé hoic khong duge thé, véi didu kién néu di vong no chura nito ¢d 5 dén 8 canh duoc
thé, né dugc thé bang 1 dén 4 nhém thé gidng nhau hodc khac nhau dugc chon tir
nhém bao gdbm nhém hydroxy va nguyén tir halogen;

m bang 0 hoic 1; va

déu 1a lién két doi.

[10] Dugc pham chira hop chét hodc mudi duge dung ctia n6 theo muc bét ky trong 5O
céc muc tir [1] dén [9].

[11] Dugc pham theo muc [10], trong d6 dugc pham nay con chtra khang nguyén.

[12] Dugc pham theo muc [11], trong d6 khang nguyén la khang nguyén c6 ngudn gbc
tir tAc nhin gdy bénh hodc khang nguyén khdi u.

[13] Duoc phdm theo muyc [11] hodc [12], trong d6 khang nguyén 1a peptit hodc
protein.

[14] T4 dugc cta vacxin bao gb6m hop chét hodc mubi duge dung clia né theo muyc bat
ky trong s6 cac muc tur [1] dén [9].

[15] Hop chéit hodc mudi duge dung ctia n6 theo muc bét ky trong sb cac muc tir [1]
dén [9] dé dung lam t4 dugc cua vacxin.

[16] Phuong phép lam tdng phan (ng mién dich dic hiéu khang nguyén & dong vat co

v bao gdm buée cho dong vat ¢6 vi nay st dung hop chat hogc mudi duoc dung cua
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né theo muc bat ky trong sé cac muc tir [1] dén [9].

[17] Phuong phap lam ting kha ndng phan ing mién dich ctia dong vat ¢6 vl bao gbm
budc cho dong vat ¢b va nay sir dung hop chét hodc mubi duge dung ctia n6 theo muyc
bat ky trong sb cac muc tir [1] dén [9].

[18] Str dung hop chit hoic mudi duge dung ctia né theo muc bat ky trong sb cac muc
tir [1] dén [9] d san xuét ta dugc clia vacxin.

[19] Hop chat c6 cong thic (2) hodc mudi duoc dung cia nd:

NH,
R NI/gN
R N ZNR3
H 4
X VT
RS
P 2 8
\Y“Y\N/L\N'R
RS R®
(2)
trong do

X 1a metylen, nguyén tir oxy, nguyén ti luu huynh, nhém SO, SO> hodc NR’
trong d6 R7 1a nguyén tir hydro hodc nhom alkyl ¢6 1 dén 3 nguyén tir cacbon;

R! va R2 doc 1ap 1a nguyén tir hydro hodic nhém alkyl duge thé hodc khong dugc
thé c6 1 dén 6 nguyén tir cacbon, véi didu kién néu nhém alkyl duoc thé, nhom nay
duoc thé bang 1 dén 4 nhom thé gidng nhau hodc khidc nhau dugc chon tir nhém bao
gdm nhém hydroxy, nguyén tir halogen, va nhom alkoxy ¢6 1 dén 6 nguyén tir cacbon;

R? 12 nhom alkyl c6 1 dén 6 nguyén tir cacbon, nhom alkoxy c6 1 dén 6 nguyén
ttr cacbon hodc nhom alkylthio ¢6 1 dén 6 nguyén tir cacbon;

R* 1a nguyén tir hydro, nguyén tir halogen, nhém hydroxy, nhom alkyl ¢6 1 dén 6
nguyén tr cacbon, nhom alkoxy ¢6 1 dén 6 nguyén tir cacbon hodc nhom xyano;

Y! 1a lién két don, -(CROR!%),-, -CH=CH-(CR’R!%)4-, -C=C-(CR°R'%)¢- hodc
-(CR°R1%)-O-(CRR!"),- trong d6 R, R!%, R” va R'” doc 1ap la nguyén tir hydro hodc
nhom alkyl c6 1 dén 4 nguyén tir cacbon;

Y2 14 lién két don hodc -C(0)-;
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L 1a nhém alkylen mach thang dugc thé hodc khong duoc thé c6 2 dén 6 nguyén
tir cacbon hodc nhém héa tri hai thu dugc tir xycloalkan co6 4 dén 8 canh, v6i diéu kién
néu nhom alkylen mach thang hozc nhom xycloalkan dugc thé, nhom nay duoc thé
bing 1 dén 4 nhém thé giéng nhau hozc khéc nhau dugc chon tlir nhém bao gdm nhém
alkyl c6 1 dén 5 nguyén tir cacbon, nhom hydroxy va nguyén tir halogen, va nhém
metylen bat ky trong nhém alkylen mach thang cta L tuy y dugc thay bing nhom
cacbonyl;

R5 va R® doc 1ap 1a nguyén tir hydro hodc nhom alkyl duge thé hoic khong dugc
thé c6 1 dén 6 nguyén tir cacbon, hodc m&i nhém RS hodc R¢ duoc lién két véi nguyén
tr cacbon bét ky cua nhém L dé tao thanh di vong no chira nito c6 4 dén 8 canh, hodc
RS va R clng nhau tao thanh di vong no chtra nito ¢6 5 dén 8 canh duogc thé hoic
khong dugc thé; véi didu kien néu nhém alkyl duge thé, no dugc thé bang 1 dén 4
nhém giéng nhau hoic khac nhau dugc chon tir nhém bao gém nhom hydroxy va
nguyén tir halogen; néu di vong no chua nito c6 4 dén 8 canh hodc di vong no chira
nito c6 5 dén 8 canh duoc thé, no duoc thé béng 1 dén 4 nhém giéng nhau hodc khac
nhau dugc chon tr nhdm bao gdbm nhém metyl, nhom etyl, nhém propyl, nhom
hydroxymetyl, nhom hydroxyetyl, nhém cacbonyl, nhém hydroxy va nguyén tir
halogen;

p 12 s6 nguyén nam trong khoang tur 1 dén 6;

qva q' doc lap 1a sd nguyén nim trong khoang tur 0 dén 4;

r 1a s& nguyén nam trong khoang tir 0 dén 5, var'la s nguyén nam trong khoang
tir 1 dén 5, v6i didu kién r' 1a s nguyén 16n hon hodc bing 2 néu tdng ctia r va r' nho
hon hodc bang 5 va Y2 14 lién két don; va

R8 1a nguyén tir hydro hogc nhém bao vé cho nhém amino.

[20] Hop chét hoic mudi dugc dung ctia n6 theo muc [19], trong d6

X 1a metylen;

R! 1a nguyén t& hydro hodc nhém alkyl c6 1 dén 3 nguyén tir cacbon tuy y dugc
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thé bang nhém hydroxy;

R? 1a nguyén ti hydro hodc nhom alkyl c6 1 dén 6 nguyén tir cacbon;

R3 13 nhom alkyl c¢6 1 dén 3 nguyén ti cacbon;

R* 1a nguyén tir hydro, nguyén tir halogen, nhém hydroxy, nhom alkyl ¢6 1 dén 3
nguyén tir cacbon hodc nhém alkoxy c¢6 1 dén 3 nguyén it cacbon;

Y! 1a lién két don hodc nhom metylen;

Y2 14 lién két don hodc -C(O)-;

L 1a nhom alkylen mach thing c6 2 hodc 3 nguyén ti cacbon;

RS va RS doc lap 1a nguyén t hydro hodc nhém alkyl co 1 dén 3 nguyén tir
cacbon, hodc R® va R° ciing nhau tao thanh di vong no chtra nito ¢6 5 dén 8 canh duoc
thé hoic khong duogc thé; vé6i didu kién néu di vong no chura nito ¢6 5 dén 8 canh duoc
thé, n6 duoc thé béng 1 dén 4 nhom giéng nhau ho#ic khac nhau dugc chon tir nhom
bao gdm nhom hydroxy va nguyén ti halogen.

Hiéu qua cta sang ché

Sang ché co thé tao ra ta duoc ¢6 tac dung lam ting phan Umg mién dich dic
hiéu ddi véi khang nguyén c6 thé dung lam vacxin.
M6 ta vén tit cac hinh vé

Fig.1 thé hién lugng IgG dic hiéu OVA tao ra sau khi gay mién dich bing OVA
& chudt duogc st dung hop chét néu trong vi du 1 dén 5 theo duodng trong co.

Fig.2 thé hién két qua phan tich ELISA vé luong IgG va IgG2c¢ dic hiéu OVAL
trong huyét tuong cia chudt dugc gy mién dich, chudt nay dugc st dung hop chat
néu trong vi du 1 va vi du 4 qua duong trong co. Truc thing ding thé hién ty 1&
IgG2c¢/IgG1 dac hiéu OVA trong huyét tuong.

Fig.3 thé hién ty 1& phan trdm cta lympho bao T dwong tinh v6i CD4 da chirc
ning dac hi¢u OVA trong té bao lach cta chudt, chudt nay dugc st dung hop chét néu
trong vi du 1 va vi du 4 qua dudng trong co.

Fig.4 thé hién ty 1¢ phin tram cta lympho bao T dwong tinh véi CD8 dac hiéu
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OVA dugc gidi han boi MHC trong t& bao lach cua chudt, chudt nay dugce sir dung
hop chét néu trong vi du 1 va vi du 4 qua duong trong co.

Fig.5 thé hién ty 1€ phan trim ctia lympho bao T tri nhd thure hién duong tinh
v6i CD8 trong té bao lach ctia chudt, chudt nay duoc sir dung hop chét néu trong vi du
1 va vi du 4 qua duong trong co.

MG ta chi tiét sang ché

Trong truong hop hop chét c6 cong thirc (I) nhu duge xac dinh & trén tdn tai &
dang quay quang hodc dang raxemic do mdt hoac nhiéu nguyén tit cacbon khong dbi
xing, pham vi cua sang ché bao gdm dang quay quang hodc raxemic bét ky c6 hoat
tinh sinh Iy nhu néu sau day. Viéc tdng hop cac dang quay quang nay c6 thé duoc thuc
hién béng cac k¥ thuat chuén cta héa hoc hitu co da biét 16 trong linh vue nay, vi du,
tdng hop tir chat ban dau quay quang hogc phan giai hdn hop raxemic. Hoat tinh sinh
Iy ¢6 thé dwoc danh gia bang cach st dung ky thuét chuén trong phong thi nghiém nhu
néu sau day.

Hop chét c¢6 cong thie (I) co thé ton tai & dang solvat hodc khong solvat, nhu
hydrat.

Ngoai ra, hop chét c6 cong thire (1) ¢6 thé & dang doteri hoa, trong d6 mot hodc
nhidu nguyén t 'H duoc thay bang 2H(D).

Hop chét c¢6 cong thire (1) ¢6 thé & dang v dinh hinh, nhung khong chi giGi
han & dang nay hodc tdn tai & dang tinh thé. Hién tuong da hinh tinh thé c6 thé c6 mat
trong hop chét c6 cong thirc (1) dang tinh thé hoic mudi duoc dung ctia nd, va do do,
hop chét theo sang ché bao gdbm cac hop chét & dang tinh thé bét ky.

Thuat ngit "nguyén t& halogen" nhu dugc sit dung & déy bao gbdm nguyén tir flo,
nguyén tir clo, nguyén tir brom, va nguyén tr iot, va tdt hon 12 nguyén t flo hodc
nguyén tt clo.

Thuat ngit "alkylen mach thang" nhu dugc st dung & ddy bao gébm nhém

alkylen mach thing c6 1 dén 6 nguyén tir cacbon. Vi du cu thé vé& nhom alkylen mach
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thdng bao gdm, nhung khong chi giéi han 6, metylen, etylen, n-propylen va n-butylen.

Thuét ngit "nhém alkyl " nhu duge sir dung ¢ déy bao gdm nhom alkyl mach
thing hodc mach nhénh ¢ 1 dén 6 nguyén tir cacbon. Vi du cu thé vé nhom alkyl bao
gdm, nhung khong chi gi6i han &, metyl, etyl, propyl, isopropyl, butyl, isobutyl, va
tert-butyl.

Thuét ngit "xycloalkan" nhu dugc sir dung & day bao gdm xycloalkan c6 4 dén
8 canh, cu thé 13 xyclobutan, xyclopentan, xyclohexan, xycloheptan va xyclooctan, va
t6t hon 1a xyclopentan, xyclohexan hogc xycloheptan. Thuét ngir "nhém hoéa tri hai thu
duoc tir xycloalkan" bao gdm, nhung khong chi gi6i han ¢, nhom hoa tri hai ¢6 thé
lién két v6i cac nguyén tir bén canh trén nguyén tlr cacbon khac ciia nhom xycloalkan.

Thuét ngit "nhém alkoxy" nhu dugc st dung ¢ déy bao gdm nhém alkoxy mach
thang hozc mach nhanh c6 1 dén 6 nguyén tir cacbon. Vi du cu thé v& nhom alkoxy
bao gdm, nhung khong chi gidi han &, metoxy, etoxy, propoxy, isopropoxyl, butoxy,
isobutoxy, tert-butoxy, pentoxy, va isopentoxy.

Thuat ngit "di vong no chtra nito ¢6 4 dén 8 canh" bao gdm di vong no chira
nito ¢6 4 dén 8 canh chtra 1 dén 3 nguyén tir khac loai duge chon tir 2 hodc 3 nguyén
tir nito, 0 hodc 1 nguyén ti oxy va 0 hodc 1 nguyén tir lvu huynh trong do it nhét hai
nguyén tir nito ¢ mit trong vong. Vi du cu thé vé& chung bao gbm azetidin, pyrolidin,
piperidin, perhydroazepin, imidazolidin, piperazin, morpholin, thiomorpholin va
perhydro-1,4-diazepin.

Nhoém "di vong no chtra nito c6 5 dén 8 canh" c6 thé 1a di vong c6 5 dén 8 canh
trong s6 "di vong no chua nito ¢6 4 dén 8 canh" néu trén.

Vi du vé nhom thé cta di vong no chira nito t6t hon 12 bao gdm nhoém metyl,
nhém etyl, nhém propyl, nhém hydroxymetyl, nhom hydroxyetyl, nhém cacbonyl,
nhém hydroxy va nguyén tir halogen, va t8t hon nira 14 nhém hydroxy va nguyén tir
halogen. Di vong no chra nito ¢o thé duoc thé bing 1 dén 4 nhoém thé gibng nhau hodc

khéac nhau néu trén.
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Trong cong thirc (1), X 1a metylen, nguyén tir oxy, nguyén tr luu huynh, SO,
SO, hoic NR” trong d6 R7 1a nguyén tir hydro hodc nhom alkyl c6 1 dén 3 nguyén tir
cacbon. Tt hon néu R’ 13 nguyén tir hydro hodc nhém metyl. Tét hon néu X 1a
metylen.

Trong cong thuc (1), tdt hon néu R! 1a nguyén tir hydro hodc nhom alkyl c6 1
dén 4 nguyén t&r cacbon. Vi du cu thé vé R! bao gdm nhém metyl, nhém etyl, nhém
propyl va nhém butyl.

Trong cong thirc (1), R? 1a nguyén tir hydro hodc nhom alkyl duge thé hoic
khong duoc thé c6 1 dén 4 nguyén tir cacbon. Néu nhom alkyl duge thé, vi du cu thé
vé nhom thé nay bao gdm nhém hydroxy. Vi du cu thé vé R? bao gdm nguyén tir hydro,
nhém metyl, nhom etyl, nhém propyl, nhom hydroxymetyl va nhém hydroxyetyl.

Trong cong thirc (1), tét hon néu R? 1a nhém alkyl c6 1 dén 4 nguyén tir cacbon,
nhom alkoxy ¢o 1 dén 4 nguyén tir cacbon hodc nhom alkylthio c6 1 dén 4 nguyén tit
cacbon, t&t hon nita 12 nhém alkyl ¢6 1 dén 3 nguyén tir cacbon hodc nhom alkoxy c6
1 d&n 3 nguyén tir cacbon. Vi du cu thé vé& R® bao gdbm nhém metyl, nhom etyl, nhom
propyl hoac nhdm butyl, va t5t hon nira 1a nhom metyl.

Trong cong thuc (1), vi du vé R* t6t hon 1a bao gdm nguyén t& hydro, nhém
alkyl ¢c6 1 dén 3 nguyén tir cacbon, nhom alkoxy c6 1 dén 3 nguyén t cacbon,
hydroxy hodc nguyén tir halogen, va tdt hon nita 1a nguyén tir hydro va nhém metoxy.

Trong cong thirc (1), tdt hon néu Y' 14 lién két don, nhém -(CR°R'%),- hodc
(CROR19),-O-(CRYR!"),- trong d6 R, R'%, R” va R'? ddc 1ap 1a nguyén ti hydro hodc
nhém alkyl ¢6 1 dén 4 nguyén tir cacbon. Tét hon néu R%, R, R” va R doc lép 1a
nguyén t&r hydro hodc nhom metyl, t6t hon nira 1a nguyén tr hydro. T6t hon nira néu
Y! 1a lién két don hodc -(CR°R!?),-.

Trong cong thirc (1), néu Y' 1& nhém -(CR°R'%),-, t6t hon néu p 1a sé nguyén
nam trong khoang tur 1 dén 4, t6t hon nita 1a bang 1, 2 hoic 3.

Trong cong thic (1), néu Y! 1a -CH=CH-(CR'R'®)q - hogc -C=C-(CR’R!%)¢-, 6t
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hon néu q va q' doc lap 1a s6 nguyén nam trong khoang tir 0 dén 3, t6t hon nita 1a bing
0 hoac 1.

Trong cong thirc (1), néu Y' 1a nhém -(CR'R'%)-O-(CRVR!®);-, t6t hon néurla
sd nguyén nam trong khoang tir 0 dén 3, t8t hon néu r' ndm trong khoang tir 1 dén 4.
Téng ctia r va r' nho hon hodc béng 5, t6t hon nita la r bang 0 hodc I, var bang 1 hoic
2.

Trong cong thire (1), néu Y' 1a lién két don hogic -(CR°R')p-, Y? 1a lién két don
hodc -C(O)-(cacbonyl).

Theo phuong 4n dugc uu tién, Y' 1a lién két don va Y2 1a -C(O)-.

Theo phuong an dugc uu tién, Y' la -(CR°R'%)p- va Y? 1a lién két don trong do6
t6t hon néu R? va R1® ddc 1ap 1a nguyén t hydro hodc nhém metyl, t6t hon nita l1a
nguyén tu hydro, va t6t hon néu p 1a sb6 nguyén ndm trong khoang tur 1 dén 4, t6t hon
nitala 1, 2 hodc 3.

Theo mot phuong 4n cla sang ché, L trong cong thire (1) 1a nhom alkylen mach
thdng c¢6 2 dén 4 nguyén tir cacbon, tdt hon 1a alkylen mach thang c6 2 hodc 3 nguyén
tir cacbon, va tdt hon nita 1a etylen.

Theo mot phuong an cua sang ché, L trong cong thire (1) 1a nhom hoa tri hai
thu dugc tir xycloalkan co 4 dén 8 canh, tt hon nita 13 nhom hoa tri hai thu dugc tir
xycloalkan c6 5 hodc 6 canh. Vidu cu thé v& nhom hoa tri hai bao gém cdc nhom hoa

tri hai sau day.

Theo mdt phuong 4n cua sang ché, RS va RO trong cong thtc (1) 12 nguyén tu
hydro hodac nhém alkyl duge thé hodc khong duoc thé c6 1 dén 3 nguyén tr cacbon,

t6t hon néu doc 1ap 1a nguyén t hydro hodc nhom alkyl c6 1 dén 3 nguyén tir cacbon,
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t5t hon nita néu doc 1ap 1a nguyén t hydro hodc nhom metyl, va con t6t hon nita 1a
nguyén tu hydro. Néu nhém alkyl duoc thé, nhom nay duoc thé bang 1 dén 4 nhém thé
gibng nhau hodc khéc nhau dugc chon tir nhém hydroxy hodc nguyén t& halogen.

Theo mot phuong an ciia sang ché, m&i nhém R hodc R® trong cong thie (1) ¢o
thé duoge lién két voi nguyén tir cacbon bét ky cta nhém L dé tao thanh di vong no
chira nito ¢6 4 dén 8 canh, tdt hon 13 di vong no chua nito ¢6 4 dén 6 canh. Vi du cu
thé v& di vong no chura nito c6 4 dén 8 canh tao boi RS két hop véi nguyén tir cacbon

bat ky ctia nhém L bao gom cdc nhom sau:

O (% o

3 e

§ N N\

R6
trong d6 R® 1a nguyén t&r hydro hodc nhom alkyl dugc thé hodc khong duogc thé c6 1
dén 6 nguyén tir cacbon.

Vi du cu thé vé& di vong no chura nito c6 4 dén 8 canh tao boi RS két hop voéi

nguyén tir cacbon bat ky ctia nhom L bao gobm cac nhom sau:

2O 0
, . 7
“”R“EN@H

trong d6 R> 1a nguyén tir hydro hodc nhom alkyl dugc thé hodc khong duoc thé c6 1
dén 6 nguyén tir cacbon.
Theo mot phuong 4n cua sang ché, R® va R® trong cong thire (1) ¢6 thé cling

nhau tao thanh di vong no chira nito ¢6 5 dén 8 canh duogc thé hodc khong dugc thé, tot
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hon 14 di vong no chira nito ¢6 5 hoac 6 canh. Vi du cu the vé di vong no chira nito nay

bao gom di vong no chira nito ¢6 cong thire sau:

—N N— —'—N\/N—— —*—N/__\N‘“_
, .

Néu mdi nhom RS hodc R dugce lién két v6i nguyén tir cacbon bat ky ctia nhém
[ dé tao thanh di vong no chira nito c6 4 dén 8 canh dugc thé hosc néu R® va R cung
nhau tao thanh di vong no chura nito ¢6 5 dén 8 canh dugc thé, t&t hon néu nhom thé 1a
] dén 4 nhém thé gibng nhau hodc khac nhau dugc chon tir nhém hydroxy hodc
nguyén tr halogen.

Trong cong thtrc (1), t6t hon néu m bang 1.

Trong cong thite (1), céc lién két duge thé hién bing doc lap 1a lién két

don hodc lién két doi, tét hon néu chung ddu 1a lién két don hodc déu 1a lién két doi,
t6t hon nita néu ching déu 1a lién két doi.

Theo phuong an dugc uu tién, hop chét c6 cong thirc (1) 1a hop chét trong d6:

X la metylen,

R! 1a nhom alkyl c¢6 1 dén 4 nguyén ti cacbon,

R? 14 nguyén t& hydro, nhom alkyl ¢6 1 dén 3 nguyén tir cacbon, hodc nhom
alkyl c6 1 dén 3 nguyén tir cacbon duoc thé bang nhom hydroxy,

R3 12 nhém alkyl c6 1 dén 3 nguyén tir cacbon hoac nhom alkoxy ¢6 1 dén 3
nguyén tir cacbon,

R* 1a nguyén tir hydro, nguyén tir halogen, nhém hydroxy, nhém alkyl c6 1 dén
6 nguyén tir cacbon hogc nhom alkoxy ¢6 1 dén 6 nguyén tir cacbon,

Y! 1a lién két don hodc nhom -(CROR!')-,

Y? 1a nhém -C(O)-,

L 1a nhom alkylen mach thang c6 2 dén 6 nguyén tir cacbon,

R5 va R® doc 1ap 1a nguyén tir hydro hodc nhom alkyl c6 1 dén 3 nguyén tr
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cacbon hosic mdi nhém R® hodc R® dugce lién két véi nguyén tir cacbon bét ky cta
nhém L dé tao thanh di vong no chira nito c¢6 4 dén 8 canh hoic R® va RS cung nhau
tao thanh di vong no chua nito ¢6 4 dén 8 canh duogc thé hodc khong duoc thé,

m béng 0 hodc 1, tdt hon 1a béng 1,

ddu 1a lién két don hodc déu 1a lién két dai,

hodc mudi duge dung cta no.

Theo phuong an dugc vu tién, hgp chét c6 cong thirc (1) 1a hop chét trong do:

X 1a metylen,

R! 2 nhém alkyl c6 1 dén 4 nguyén tir cacbon,

R? 1a nguyén t&r hydro, nhém alkyl c6 1 dén 3 nguyén tir cacbon, hodc nhom
alkyl co 1 dén 3 nguyén ttr cacbon dugc thé bang nhom hydroxy,

R? 12 nhom alkyl co 1 dén 3 nguyén tt cacbon hodc nhém alkoxy co 1 dén 3
nguyén tu cacbon,

R* 12 nguyén tr hydro, nguyén tir halogen, nhém hydroxy, nhom alkyl ¢6 1 dén
6 nguyén tir cacbon hogc nhom alkoxy ¢ 1 dén 6 nguyén tir cacbon,

Y! 12 nhom -(CRR!%),-

Y2 14 lién két don,

L 12 nhém alkylen mach thing c6 2 dén 6 nguyén tir cacbon,

RS va RS doc lap 1a nguyén to hydro hodc nhém alkyl co 1 dén 3 nguyén t
cacbon hoic mdi nhéom R® hodc R® duoc lién két v4i nguyén tr cacbon bét ky cia
nhém L dé tao thanh di vong no chira nito c6 4 dén 8 canh hoic R’ va R® ciing nhau
tao thanh di vong no chira nito ¢6 4 dén 8 canh duogc thé hodc khong duoc thé,

m bé'mg 0 hoac 1, tdt hon 1a 1,

ddu 1a lién két don hodc déu 1a lién két doi,

hozc mudi duge dung cta no.
Theo phuong an dugc uu tién, hop chét c6 cong thire (1) [a hop chét trong do:

X la metylen,
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R! 1a nhom alkyl ¢6 1 dén 4 nguyén ti cacbon,

R? 1a nguyén t&r hydro, nhém alkyl c6 1 dén 3 nguyén tr cacbon, hodc nhom
alkyl c6 1 dén 3 nguyén tir cacbon duoc thé bang nhom hydroxy,

R3 12 nhém alkyl c6 1 dén 3 nguyén tir cacbon hodc nhom alkoxy c6 1 dén 3
nguyén tir cacbon,

R* 1a nguyén tir hydro, nguyén tir halogen, nhém hydroxy, nhom alkyl c6 1 dén
6 nguyén tr cacbon hodc nhoém alkoxy co 1 dén 6 nguyén tit cacbon,

Y 14 lién két don va Y2 12 nhém -C(O)-, hodc Y' 14 nhém -(CRPR!%),- va Y? 1a
lién két don,

L 1a nhém alkylen mach thing c6 2 dén 6 nguyén tir cacbon,

R3 va R® doc 1ap 1a nguyén tir hydro hodc nhom alkyl co 1 dén 3 nguyén tir
cacbon,

m béng 0 hodc 1, tdt hon 1a 1,

du 12 lién két don hodc déu 1a lién két doi,

hozc mudi duoc dung cta né.

Vi du v& hop chét dugc uu tién theo sang ché bao gdm cac hop chét sau hoic
mudi dugce dung ctia no:

(4E,8E,12E,16E,20E)-N-{2-[ {4-[(2-amino-4- {[1-hydroxyhexan-3-ylJamino}-6-
metylpyrimidin-5-yl)metyl]benzyl} (metyl)amino]etyl}-4,8,12,17,21,25-
hexametylhexacosa-4,8,12,16,20,24-hexaenamit;

(4E,8E,12E,16E,20EF)-1-(4-{4-[(2-amino-4-{ [1-hydroxypentan-2-yl]Jamino}-6-
metylpyrimidin-5-yl)metyl]-3-metoxybenzyl} piperazin-1-y1)-4,8,12, 17,21,25-
hexametylhexacosa-4,8,12,16,20,24-hexaen-1-on;

(4E,8E,12E,16E,20E)-1-(4- {4-[(2-amino-4- {[1-hydroxypentan-2-ylJamino}-6-
metylpyrimidin-5-yl)metyl]-3-metoxybenzoyl} piperazin-1-yl)-4.8, 12,17,21,25-
hexametylhexacosa-4,8,12,16,20,24-hexaen-1-on;

4-[(2-amino-4-{[1-hydroxypentan-2-ylJamino } -6-metylpyrimidin-5 -yl)metyl]-
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N-(2-{[(4E,8E,12E,16E,20E)-4,8,12,17,21 ,25-hexametylhexacosa-4,8,12,16,20,24-
hexaenoyl]amino}etyl)-3-metoxybenzamit; va
4-[(2-amino-4-{[1-hydroxypentan-2-yl]Jamino }-6-metylpyrimidin-5 -yD)metyl]-
N-(2-{[(4E,8E,12E,16E,20F)-4,8,12,17,21,25-hexametylhexacosa-4.8,12,16,20,24-
hexaenoyl](metyl)amino}etyl)-3-metoxybenzamit.

Theo cach khac, hop chét theo sang ché 1a hop chét
(4E,8E,12E,16E,20E)-N-{2-[{4-[(2-amino-4-{[(3S)-1 -hydroxyhexan-3-
yl]amino}—6-metylpyrimidin-S-yl)metyl]benzyl}(metyl)arnino]etyl}-4,8,12,17,21,25-

hexametylhexacosa-4,8,l2,16,20,24-hexaenamit;
(4E,8E,12E,16E,20E)-1-(4-{4-[(2-amino-4-{[(2S)-1 -hydroxypentan-2-
yl]amino}-6-metylpyrimidin-5-yl)metyl]-3 -metoxybenzyl}piperazin-1-yl)-
4,8,12,17,21,25-hexametylhexacosa-4,8,12,16,20,24-hexaen—1—on;
(4E,8E,12E,16E,20F)-1-(4-{4-[(2-amino-4-{[(2S)-1 -hydroxypentan-2-
yl]Jamino}-6-metylpyrimidin-5-yD)metyl]-3 -metoxybenzoyl}piperazin-1-yl)-
4,8,12,17,21,25-hexametylhexacosa-4,8,12,16,20,24-hexaen-1-0n;
4-[(2-amino-4-{[(2S)-1-hydroxypentan-2-ylJamino} -6-metylpyrimidin-5-
ylmetyl]-N-(2-{[(4E,8E,12E,16E,20E)-4,8,12,17,21 ,25-hexametylhexacosa-
4,8,12,16,20,24-hexaenoyl]amino }etyl)-3-metoxybenzamit; va
4-[(2-amino-4-{[(2S)-1-hydroxypentan-2-ylJamino} -6-metylpyrimidin-5-
ylmetyl]-N-(2-{[(4E,8E,12E,16E,20E)-4.8,12,1 7,21,25-hexametylhexacosa-
4,8,12,16,20,24-hexaenoyl](metyl)amino} etyl)-3-metoxybenzamit.
Séang ché bao gbém dugc phim chira hdn hop cac hop chét néu trén.
Vi du v& mubi duge dung cua hop chit co cong thirc (1) nhu dugce stir dung &
day bao gdm mubi cdng axit hodc mudi cong bazo cua hop chét c¢6 cong thuc (1).
Vi du v& mudi cong axit bao gdm mudi cong axit voi axit vd co hogc hitu co
nhu axit clohydric, axit bromhydric, axit sulfuric, axit trifloaxetic, axit xitric va axit

maleic. Vi du v& mudi cdng bazo bao gdbm mudi kim loai kiém nhu mudi natri va mudi
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kali, mudi kim loai kidm thd nhu mudi canxi, va mudi amoni.

Hop chat c6 cong thie (1) ¢6 thé duoc didu ché bing cac quy trinh sau bing
céch st dung hop chét da biét lam chét ban dau.

Chét ban diu co6 thé duoc st dung dudi dang mudi. Cac quy trinh sau déy chi
nhim muc dich minh hoa, va hop chat da néu c6 thé dugc diéu ché bang quy trinh
khac mot cach thich hop dua vao kién thirc cia nguoi ¢6 kinh nghiém trong linh vuc
tdng hop hitu co.

Quy trinh diéu ché hop chat c6 cong thae (1)
Hop chét c6 cong thic (1) hodc mubdi ctia n6 c6 thé duge didu ché, vi dy, bang

quy trinh sau.

e
e
R4 +
X >4 HO
S e
v oNH
RS R®

Hop chét c6 cong thire (1) c6 thé dugc diéu ché bang cach cho hgp chét c6 cong
thire (3) phan tng véi hop chit c6 cong thuc (2) trong dung mdi tro, bang cach st
dung chét ngung ty, tuy y voi sy c6 mat ciia bazo.

Bazo 12 khong bi gi¢i han mién 1a né duge sir dung béi ngudi c6 hidu biét trong
[inh vuc nay trong cdc phan ing hoéa hoc hitu co, va vi du vé chung bao gdm céc bazo
hitu co nhu N-metyl morpholin, trietylamin, diisopropyletylamin, tributylamin, 1,8-

diazabixyclo[4.3.0]non-5-en, 1,4-diazabixyclo[5.4.0]Jundec-7-en, pyridin,
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dimetylaminopyridin va picolin; va cic bazo vO co nhu natri bicacbonat, kali
bicacbonat, natri cacbonat va kali cacbonat. Thong thuong, bazo nay co thé duoc st
dung véi lugng ndm trong khoéng tir 0,1 dén 100 duong lwong, tt hon la 1 dén 5
duong lugng, so voi hop chét c6 cong thic (3).

Chét ngung tu c6 thé 12 cac chit dugc md ta trong tai liéu: Experimental
Chemistry Course, Vol. 22, The Chemical Society of Japan, Maruzen Co., Ltd., va vi
du v& chiing bao gdm este clia axit phosphoric nhu dietyl xyanophosphat va
diphenylphosphory! azit; carbodiimit nhu 1-etyl-3-(3-dietylaminopropyl)-carbodiimit
hydroclorua (WSC<HCI) va dixyclohexylcarbodiimit (DCC); hén hop ctia hop chat
disulfua nhu 2,2'-dipyridyl disulfua va phosphin nhu triphenylphosphin; hop chét
phospho halogenua nhu N,N'-bis(2-ox0-3-oxazolidinyl)phosphinic clorua (BOPCI);
hdn hop cua dieste cta axit azodicarboxylic nhu dietyl azodicarboxylat va phosphin
nhu triphenylphosphin; 2-halo-1-alkyl thap pyridini halogenua nhu 2-clo-1-
metylpyridini iodua; 1,1'-cacbonyldi imidazol (CDI); diphenylphosphoryl azit
(DPPA); dietylphosphoryl xyanua (DEPC); tetrafloborat nhu 2-(1H-benzotriazol-1-
y1)-1,1,3,3-tetrametyluroni tetrafloborat (TBTU) va 2-clo-1,3-dimetylimidazolidini
tetrafloborat (CIB); phosphat nhu 2-(1H-benzotriazol-1-y1)-1,1,3,3-tetrametyluroni
hexaflophosphat (HBTU), benzotriazol-1 -yloxytris(dimetylamino)phosphoni
hexaflophosphat (BOP), benzotriazol-1-yloxytris(pyrolidino)phosphoni
hexaflophosphat (PYBOP), va 2-(7-aza-1H-benzotriazol-1-yl)-1,1 ,3,3-tetrametyluroni
hexaflophosphat (HATU).

Vi du vé& dung mdi tro bao gdbm dung moi ete nhu tetrahydrofuran, dietyl ete,
1,4-dioxan, 1,2-dimetoxyetan; dung moi hydrocacbon nhu hexan, heptan, toluen,
benzen va xylen; dung moi hydrocacbon halogen héa nhu diclometan, clorofom va
dicloetan; dung moi keton nhu axeton; dung mdi khong proton nhu axetonitril, N,N'-
dimetylformamit, dimetylsulfoxit va hexametylphosphoramit; va hén hop cua ching.

Tét hon néu nhiét do phan tmg duoc chon tir, nhung khoéng chi gigi han ¢, nhiét do
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ndm trong khoang tir -70°C dén 100°C, t6t hon nira 12 0°C dén 40°C.

Theo céch khéc, hop chit c6 cong thie (3) ¢6 thé duoc chuyén hoa thanh
halogenua axit bémg cach st dung chét halogen hoéa (vi dy, 1-clo-N,N,2-
trimetylpropenylamin, phospho oxyclorua, phospho triclorua, thionyl clorua, phospho
pentaclorua) va sau d6 phan tmg v6i hop chét c6 cong thirc (2) trong dung moi tro, tuy
y véi sy cb mét cla bazo, dé thu duoc hop chét ¢ cong thirc (1).

Theo cach khéc, hop chét c6 cong thirc (3) ¢o thé dugc chuyén hoa thanh
halogenua axit bang cach sir dung chit halogen hoa (vi du, 1-clo-N,N,2-
trimetylpropenylamin, phospho oxyclorua, phospho triclorua, thionyl clorua, phospho
pentaclorua) va sau d6 phan tng v6i hop chét c6 cong thirc (2) trong dung moi tro, tuy
y véi sy c6 mét cia bazo, dé thu dugc hop chét co cong thie (1).

Vi du vé& dung mdi tro bao gdm dung mdi ete nhu tetrahydrofuran, dietyl ete,
1,4-dioxan, 1,2-dimetoxyetan; dung méi hydrocacbon nhu hexan, heptan, toluen,
benzen va xylen; dung méi hydrocacbon halogen héa nhu diclometan, clorofom va
dicloetan; dung mdi keton nhu metyletyl keton va axeton; va dung mdi khong proton
nhw axetonitril, N,N'-dimetylformamit, dimetylsulfoxit va hexametylphosphoramit. Vi
du v& bazo bao gdm céc bazo hitu co nhu N-metyl morpholin, trietylamin,
diisopropyletylamin, tributylamin, 1,8-diazabixyclo[4,3,0]non-5-en, 1,4-
diazabixyclo[5,4,0Jundec-7-en, pyridin, dimetylaminopyridin, picolin. Chét halogen
hoa c6 thé dugce str dung voi lugng nam trong khoang tur 0,1 dén 100 duong luong, tot
hon 13 0,8 dén 3 duong lwong, thanh hop chét ¢6 cong thie (3). Tét hon néu nhiét do
phan tmg dugc chon tir, nhung khong chi gidi han &, nhiét do nam trong khoang tir
-30°C dén 60°C.

Hop chét c6 cong thirc (3) ¢6 thé duoc diéu ché theo phuong phap da biét o
trong linh vuc ndy (xem tai liéu: Org. Biomol. Chem. 2011, 9, 4367).

Quy trinh 1 dé didu ché hop chit c6 cong thuc (2)

Hop chét c6 cong thic (2a), trong do Y? trong cong thire (2) 1a nhom -C(O)-,
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hodc mudi cia né ¢6 thé duge dieu ché, vi du bang quy trinh sau.

NH L
PY HN” TNH
N

R 6
I RS R
RgJ\H)\l%Rg (5a) RZJ\ )Y‘\
X R*
PA4
13 °
Y1/u\

(4) (2a)
trong d6 X, R', R?, R3, R%, R5, RS, Y' va L 1a nhu duge xac dinh ¢ trén.

Hop chit c6 cong thirc (2a) ¢6 thé duge diéu ché tir hop chét c6 cong thirc (4)
va hop chit c6 cong thire (5a) theo phuwong phép nhu dd mé ta dé didu ché hop chét c6
cong thire (1).

Hop chit co cong thirc (4) cb thé duoc didu ché theo phuong phap da biét 1o
trong linh vure ndy, nhu cac phuong phap dugc mo ta trong WO 2009/067081 va WO
2010/103885.

Quy trinh 2 dé didu ché hop chit c6 cong thirc (2)
Hop chit c6 cong thire (2b), trong d6 Y? trong cong thte (2) 1a lién két don,

hogc mudi cua né cé thé duge diéu ché, vi du, bang quy trinh sau.

NH, NH,
R' N7SN 2’L‘ R NJ§N
| Q* NH QDL
~ R® =
RZ N R3 R2 "N R®
N ) (5b) N )
X R > X
| Q | Q
D 2 L
Q' Y'—N” TNH
RS R
(6) (2b)

trong d6 X, R!, R% R3 R% R’ R® va L la nhu dugc xdc dinh ¢ trén, Y! 1a
nh6m ~(CRPR19),-, -CH=CH-(CR’R %), -, hogic -C=C-(CR'R'%)q"-

trong d6 p, q va q' la nhu duoc xac dinh & trén, va

(1) Q' 1a nhém -Y'NHR® va Q* 1a nhém CHO; hodc

(2) Q! 1a nhém -Y'-CHO, trong d6 Y' 1a khong c6 mit hodc 1a nhém alkylen va -Y'-
(CRR!%)- twong (g v6i nhém -Y'-, va Q? 1a nhom -CHNHR®.
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Hop chét c6 cong thic (2b) ¢6 thé duoc didu ché bang cach két hop hop chét c6
cong thitc (6) va hop chit ¢6 cong thirc (5b) trong didu kién amin hoa khir da biét rd
trong linh vuc nay. Cu thé, hop chit aldehyt va hop chét amin c6 thé duge cho phan
ung trong dung moi v6i chét khir, nhu natri triaxetoxybohydrua va natri
xyanobohydrua, vé6i sy 6 mit hodc khong c6 mit cua axit nhu axit axetic dé thu duoc
hop chét c6 cong thic (2b).

Hop chit c¢6 cong thirc (6) co thé dugc didu ché theo phuong phap da biét rd
trong linh vuc nay, nhu cac phuong phdp dugc md ta trong W02010/133885,
W02012/066335, va W02012/066336.

Quy trinh 3 dé didu ché hop chét c6 cong thue (2)
Ngoai ra, hop chit co cong thite (2b) hodc mubdi ctia n6 c6 thé duge didu ché

theo quy trinh sau:

L.
1 &S
R! Nl N R r:‘l N R R® !‘? N‘/N
~
RZJ\N A RZJ\N s (5a) R2 EJ\KLR‘@
Ho H 4 X R?
X I SR Budc 1 X ‘ /]R Budc 2 \@2
X X VLN
Y1~OH Y'-LG Y=NT A
RS RS
7 8 (2b)

trong do X, R!, R%, R? R R R®va L la nhu duge xdc dinh ¢ trén, va Y! 1a nhom
-(CRR'9),-, -CH=CH-(CR’R'%)q -, -C=C-(CR°R!%q'-, hodc
-(CR°R!%),-O-(CRR!?),-, trong d6 R%, R'%, R?, R, p, q, @', r va r' 1a nhu dugc xac
dinh & trén, va LG 1a nhom ro1 chuyén.
Bude 1

Hop chét c6 cong thic (7) ¢6 thé dugc didu ché theo phuong phap da biét rd
trong linh vire ndy (xem tai liéu WO 2010/133885, WO 2012/066336, v.v.). Nhom ro1
chuyén LG trong hop chit c6 cong thire (8) 1a khong bi gidi han, mién 1a nhém nay 1a
da biét rd trong linh vuc nay, va nguyén t halogen, nhom alkylsulfonyloxy, nhom

arylsulfonyloxy, hodc nhém tuong tu ¢ thé dugc str dung mot cach thich hop.

-25-



34343

Hop chit c6 cong thirc (8) ¢6 thé duoc didu ché bang cach cho hop chét ¢ cong
thirc (7) phan ung v6i metansulfonyl clorua, p-toluensulfonyl clorua hodc hop chét
trong tu, v6i su c6 mit cia bazo nhu trietylamin, diisopropyletylamin, pyridin,
dimetylaminopyridin, natri cacbonat, kali cacbonat hodc chét twong tu. Tt hon néu
nhiét 40 phan ung dugc chon tir, nhung khong chi gi6i han &, nhiét do nam trong
khoang tir 0°C dén 120°C.

Budce 2

Hop chét c6 cong thire (2b) co thé duoc diu ché bang cach cho hop chét ¢o6
cong thirc (8) phan tng véi hop chéit c6 cong thirc (5a) trong dung moi tro véi sy co
mit cua bazo.

Bazo 12 khong bi gi6i han, mién 1 n6 duge st dung lam bazo trong phan Gng
thong thuong, va vi du vé ching bao gém céc bazo hiru co nhu N-metyl morpholin,
trietylamin, diisopropyletylamin, tributylamin, 1,8-diazabixyclo[4.3.0]non-5-en, 1,4-
diazabixyclo[5.4.0Jundec-7-en, pyridin, dimetylaminopyridin; cac bazo vO6 co nhu
natri bicacbonat, kali bicacbonat, natri cacbonat, kali cacbonat, xesi cacbonat, natri
hydroxit va natri hydrua. Thong thuong, bazo nay c6 thé duoc st dung véi luong nam
trong khoang tur 0,1 dén 100 duong lugng, t5t hon 1a 1 dén 3 duong lugng, so v6i hop
chét co cong thirc (8).

Vi du v& dung mdi tro bao gdm dung mdi ete nhu tetrahydrofuran, dietyl ete,
1,4-dioxan, 1,2-dimetoxyetan; dung moi hydrocacbon nhu hexan, heptan, toluen,
benzen va xylen; dung mdi khong proton nhu axetonitril, N,N'-dimetylformamit, N-
metyl pyrolidon, dimetylsulfoxit; va hdn hop cla chung. Tbt hon néu nhiét d6 phan
tng duge chon tlr, nhung khong chi gi6i han &, nhiét do nam trong khoang tir 0°C dén
120°C.

Quy trinh 4 @8 didu ché hop chét c6 cong thuc (2)
Ngoai ra, hop chit c6 cong thirc (2b) hodc mubdi ctia né c6 thé duoc diéu ché

theo quy trinh sau.
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N
)N\H ’ - )\H 2
LG ) R’ S
R? NI SN RS N| /N
= RZ "N R®
RZJ\N/H)\R:" (5¢) H)W/k
X R X
% 1 J
\@ ,\ 1 /L\
1 5 Y'—N NH
Y'=NHR é5 RS
(9) (2b)

trong d6 X, R!, R?, R3, R, R® va R® 1a nhu dugc xac dinh ¢ trén, L 1a nhom alkylen
dugoe thé hoic khong duoc thé ¢6 2 dén 6 nguyeén tir cacbon, Y' 1 lién két don, nhom
((CRPR!%)4 -, -CH=CH-(CR°R!?) -, -C=C-(CR’R'%)q'-, hodc -(CR°R!9),-O-(CRR!¥),-,
trong d6 R?, R, RY, R'?, q, ’, r va r’ 1a nhu dugc xéc dinh ¢ trén, va LG 1a nhém roi
chuyén.

Hop chét co cdng thue (2b) co thé duoc diu ché theo cach twong tu nhu dugc
md ta trong budc 2 cia quy trinh 3 dé didu ché hop chit c6 cong thuc (2), bang céach
st dung hop chét c6 cong thuc (9) va hop chét c6 cong thic (5¢).

Hop chét c6 cong thue (9) c6 thé duoc didu ché theo phuwong phap da biét rd
trong linh vuc nay, nhu cac hop chit dugc mo ta trong WO02010/133885, va
W02012/066336.

Quy trinh 5 dé diéu ché hop chat c6 cong thire (2)
Hop chét co cong thie (2¢) hodc mudi ctia n6 c6 thé duoc didu ché theo quy

trinh sau.

NH, 0
/'§ N —NH R N)QN

NS HO” L

R! |
R® 2J\ N
RZJ\n)\%\Rs (5d) R ”/H/kR
4

X
S& G
% | ) 0
& . Xy AN o
Y _NHR és RG
(9) (2¢c)

trong d6 X, R', R% R3, R, R® va R® la nhu dugc xéc dinh & trén, L’ 1a nhém alkylen
duoc thé hoac khong duoc thé c6 1 dén 5 nguyén tir cacbon, Y' 12 lién két don, nhom

-(CR°R'?),-, -CH=CH-(CRR!%), -, -C=C-(CR°R'%)q"-, hodic
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-(CROR!%),-0-(CRYR!'%);- trong d6 R%, R%, R?, R'?, p, g, r va r' 1a nhu dugc xac dinh &
trén.

Hop chét c6 cong thic (2¢) ¢6 thé duoc didu ché nhu dugc md ta trong quy
trinh diéu ché hop chét c6 cong thue (1), bang cach sir dung hop chét c6 cong thirc (9)
va hop chét ¢ cong thire (5d).

Séng ché dé xuit hop chét trung gian trong céc quy trinh duge mo ta ¢ trén. Vi
du v& hop chit trung gian ndy bao gdm cac hop chét c6 cong thire (2):

NH2

. *ﬁ
QL

(2)

\/\RS

trong do

X 1a metylen, nguyén tir oxy, nguyén tir luu huynh, nhém SO, SO2 hoac NR’
trong d6 R” 1a nguyén tr hydro hodc nhom alkyl ¢6 1 dén 3 nguyén tir cacbon;

R! va R? doc 14p 1a nguyén tir hydro hodc nhém alkyl dugc thé hodc khong dugc
thé c6 1 dén 6 nguyén tir cacbon, v6i diéu kién néu nhom alkyl dugc thé, nhém nay
duoc thé bang 1 dén 4 nhém thé gidng nhau hodc khac nhau dugc chon tir nhém bao
gdm nhom hydroxy, nguyén tir halogen, va nhém alkoxy co6 1 dén 6 nguyén tir cacbon;

R3 12 nhém alkyl ¢6 1 dén 6 nguyén tir cacbon, nhom alkoxy c6 1 dén 6 nguyén
t&r cacbon hodc nhom alkylthio c6 1 dén 6 nguyén tit cacbon;

R* 1a nguyén tir hydro, nguyén tir halogen, nhom hydroxy, nhom alkyl ¢6 1 dén 6
nguyén tir cacbon, nhom alkoxy ¢6 1 dén 6 nguyén tir cacbon hodc nhém xyano;

Y! 1a lien két don, nhom -(CR'R'?),-, -CH=CH-(CR’R'")q-, -C=C-(CR°R!%)q-,
hogic -(CROR19),-O-(CRIR?),- trong d6 R%, R'?, R, va R'" doc 1ap 1a nguyén tir hydro

hodc nhom alkyl ¢6 1 dén 4 nguyén tir cacbon;
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Y2 12 lién két don hodc -C(0)-;

L 14 nhém alkylen mach thing dugc thé hogc khong duoc thé c6 2 dén 6 nguyén
t&r cacbon hodc nhém hoa tri hai thu duge tir xycloalkan c6 4 dén 8 canh, véi diéu kién
néu nhom alkylen mach thang hodc nhom xycloalkan dugc thé, nhom nay duoc thé
bang 1 dén 4 nhém thé giéng nhau hodc khéc nhau dugc chon tir nhém bao gdm nhém
alkyl c6 1 dén 5 nguyén tir cacbon, nhém hydroxy va nguyén tir halogen, va nhém
metylen bat ky trong nhom alkylen mach thang ctia L tuy y duoc thay biang nhom
cacbonyl;

RS va RS doc 1ap 1a nguyén tir hydro hodc nhém alkyl duoc thé hodc khong duge
thé c6 1 dén 6 nguyén tir cacbon, hodc mdi nhom R? hoic R® duoc lién két voi nguyén
ttr cacbon bt ky ctia nhém L dé tao thanh di vong no chira nito c6 4 dén 8 canh, hoic
R’ va R® cung nhau tao thanh di vong no chira nito ¢6 5 dén 8 canh duoc thé hoic
khoéng dugc thé; voi didu kién néu nhom alkyl duogc thé, nd duoc thé béng 1 dén 4
nhom gidng nhau hodc khac nhau duge chon tir nhém bao gdbm nhém hydroxy va
nguyén tr halogen; néu di vong no chira nito ¢6 4 dén 8 canh hodc di vong no chira
nito ¢6 5 dén 8 canh dugc thé, n6 dugc thé béng 1 dén 4 nhom giéng nhau hodc khéc
nhau duoc chon tr nhém bao gdm nhém metyl, nhom etyl, nhom propyl, nhom
hydroxymetyl, nhém hydroxyetyl, nhom cacbonyl, nhém hydroxy va nguyén to
halogen;

p 14 s6 nguyén nam trong khoang tir 1 dén 6;

qvaq' doclap la s6 nguyén nam trong khoang tir 0 dén 4;

r 1a s6 nguyén nam trong khoéng tir 0 dén 5, va r' 1a sb nguyén nam trong khoang
tir 1 dén 5, voi didu kién r' 13 s6 nguyén 16n hon hodc bang 2 néu tong cta r va r' nho
hon hoic bing 5 va Y2 1a lién két don; va

R® 14 nguyén tir hydro hodc nhém bao vé cho nhém amino,
va mudi duoc dung ctia no.

Nhoém bao vé R® trong cong thirc (2) c6 thé 13, nhung khong chi gii han 0,
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nhém thudong duoc st dung lam nhom bao vé cho nhém amino. Vi du cu thé vé ching
bao gdm carbamat nhu nhém t-butoxycacbonyl, nhom benzyloxycacbonyl va nhém 9-
florenylmetyloxycacbonyl; nhém benzyl; nhom sulfon nhu nhém nosyl; nhém imit
nhu phtalimit.

Trong quy trinh theo sang ché, néu nhom chire cu thé, nhu nhém hydroxy hodc
amino, trong chét phan Ung can duoc bao vé, viéc bao vé/loai nhém bao v€ co thé
duoc thuc hién béng mot hoac nhiéu nhém bao vé & budc thich hop trong quy trinh
twong Gng voi quy trinh da biét rd trong linh vuc nay.

Viéc bao vé/loai nhém bao vé ctia nhém chirc duge mo ta trong tai liéu: J. W. F.
McOmie, Ed., “Protective Groups in Organic Chemistry”, Plenum Press (1973) va T.
W. Greene and P. G. M. Wuts, “Protective Groups in Organic Synthesis,” 3rd Edition,
Wiley-Interscience (1999).

Sang ché dé xuét dugce pham chira hop chét c6 cong thirc (1) hodc mudi duge
dung cia n6 nhu dugc xac dinh & trén, két hop v6i chit pha lodng hodc chit mang
dugc dung.

Duoc phém nay cé thé duoc st dung duéi dang ta dugc dé duy tri hodc lam
tang hoat tinh kich thich mién dich cia hoat chét c6 hoat tinh kich thich mién dich.

Tirc 14, hop chét theo sang ché hoac mudi dugc dung cia nd ¢6 hoat tinh cam
g hodc tang cudng hoat tinh cua khang thé dic hiéu khang nguyén, cu thé 1a 1gG dic
hiéu khéng nguyén, cu thé hon 14 1gG dic hiéu khang nguyén loai Th1 (vi dy, IgG2c).

Hon ntta, hgp chét theo sang ché hoic mubi duge dung cua no ¢6 hoat tinh cam
g hodc tang cudng hoat tinh ctia lympho bao T duong tinh v6i CD4 (tac 1a gidi han
bdi MHC nhém 2) va/hodc duong tinh véi CD8 (tte la gidi han béi MHC nhom 1).

Ngoai ra, hop chét theo sang ché hoic mudi duoc dung ctia n6 c6 hoat tinh cam
Ging hoic ting cudng hoat tinh cua lympho bao T dédc hiéu khang nguyén gioi han boi
MHC.

Ngoai ra, hop chat theo sang ché hodc mudi duge dung ciia nd c6 hoat tinh cam
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g hodc ting cudng hoat tinh ctia lympho bao T tri nhd, cu thé 1a lympho bao T tri
nhé thuce hién duong tinh véi CD8.

Hon ntra, hop chét theo sang ché hoiac mudi duge dung cta né khi dugc st
dung cho dong vat c6 v, khac biét & chd, hoat tinh cdm Ung chét trung gian viém toan
than, tic la lam tdng néng dd cua interferon-a, interferon-y, IL-6, IP-10, hodc chét
tuong tu, la thap hon so véi hoat tinh cta lidu gibng hét cta hop chét khong co cu
tric squalen.

Duoc phdm néu trén cé thé chta khang nguyén. Vi du vé& khang nguyén bao
gbdm protein khéng nguyén khdi u; peptit khang nguyén khéi u thu duge tir protein
khéng nguyén khéi u nay, nhu NY-ESO-1, MAGE-3, WT1 va Her2/neu; vung siéu
bién cta khang thé; va khang nguyén c6 ngudn gde tir tdc nhan gay bénh nhu protein
hodc manh peptit cda néd co ngudn gbc tir virut hodc vi khuén. Ngoai ra, phitc chét cta
khang nguyén nay va chit mang 13 thudc pham vi khang nguyén nhu duge st dung 6
day. Vi du vé phirc chét nay bao gém cac phtic chét trong d6 khang nguyén (bao gbm,
nhung khong chi gi¢i han &, protein va peptit) duge lién két hoa hoc véi protein dung
lam chit mang thong qua chét lién két da biét rd trong linh vuc ndy; va cac phic chét
trong d6 khang nguyén duoc chira trong hat twong tu virut (virus-like particle: VLP).
Do do, hop chét theo sang ché hodc mudi duogc dung cua nd, khi sir dung két hop voi
khang nguyén néu trén, co thé dung lam thubc dé diéu tri hodc phong bénh ung thu,
bénh nhiém virut hodc vi khuén.

Ngoai ra, hop chét theo sang ché hoic mubi duoc dung cua né co thé duogc st
dung dudi dang t4 dugc dé hd trg kich thich mién dich trong viéc diéu tri dé tao ra
phan Ung mién dich hoc hodc mién dich khéc. Vi du cu thé vé viéc diéu tri nay bao
gdm cac phuong phéap ex vivo va in vivo dé lam tang tinh sinh mién dich cua té bao u
ctia bénh nhan (vi du, gdy nhiém bang xytokin nhu interleukin 2, interleukin 4 hoéc
yéu t6 kich thich tao cum bach cAu hat-dai thuc bao), phuong phap lam gidm tinh trang

v6 tmg ctia té bao T, phuong phap st dung té bao mién dich dugc gay nhiém (vi du, té
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bao dudi gai duge gdy nhiém bing xytokin), phwong phéap sir dung dong té bao u dugc
gdy nhiém bang xytokin, phuong phdp lam gidm chirc nang cla té bao Grc ché mién
dich (vi du, té bao T didu hoa, t& bao bi e ché ¢6 ngudn gbc tuy xuong va té bao dudi
gai biéu hién indoleamin 2,3-dioxygenaza (IDO)), va li¢u phap xa tri dé gay ra phan
mg mién dich.

Vi du vé dudng sir dung cua duge phim bao gbm str dung ngoai dudng tiéu hoa,
cu thé 1a trong mach mau (vi du, duong tinh mach), duéi da, trong chén bi, trong co,
trong mili, va qua da.

Theo mdt phuong &n, dugc pham theo sdng ché c6 thé chtra hop chat c6 cong
thire (1) hodc mudi duge dung cua n6 va chét pha loang hodc chit mang duoc dung.

Dang liéu ctia dugc pham theo séng ché c6 thé 1a ché phdm dang 16ng dé tiém
hodc nho mii hodc ché phém séy kho nhiét do thép duoc bao ché béng cach lam dong
kho nhanh ché phim dang 16ng.

Vi du vé& ché pham dang léng dé tiém bao gdm nhii tuong chira dung dich nuéce
va ché phém dang dau, liposom, dung dich hodc hon dich trong nudce trong dé hoat
chit va/hodc hop chit co cong thue (1) hodc mudi duge dung ciia n6 duge hoa tan
hodc phén tan trong nudc, va dung dich hodc hdn dich trong dau trong d6 hoat chat
va/hodc hgp cht c6 cong thirc (1) hodc mubi duge dung cta nd dugc hoa tan hodc
phén tan trong dau.

Vi du vé ché phdm dang 16ng @& nho mii bao gdm nhii twong chira dung dich
nuée va ché pham dang dau, liposom, dung dich hodc hon dich trong nude trong do
hoat chét va/hodc hop chét c6 cong thire (1) hodc mubi duoc dung ciia n6 duge hoa tan
hodc phén tan trong nudc.

Dung dich nudc, ché pham dang dung dich nudc hodc ché phdm dang hén dich
nuéccéthéladungcﬁdlnuéchoach6n(ﬁd1nuécchﬁanuéccétdéﬁéngvaﬂﬁchhgp
14 chit dém, chét diéu chinh do pH, chat &n dinh, chét tao dang truong hodc chét nhil

hoa.
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Ché phidm dang dau, ché phim dang dung dich dau hodc ché pham dang hon
dich dau c6 thé 1a ché phém chtta diu va chét béo thuc vat, ddu va chit béo dong vit,
hydrocacbon, este cia axit b€o, hodc chét tuong tu, cu thé hon 1a ché phém chia
squalen, squalan, hodc chét tuong tu.

Nhii tvong nhu duge st dung & day co thé 12 nhil tvong dang dau trong nudc
hodc nhil twvong dang nudc trong diu. DAu nhu duge st dung trong nhil twong dang
dau trong nudc 1a khong bi gidi han, midn 1a né c6 thé hoa tan hodc phan tan dong
nhat hop chat c6 cong thue (1) (hodc mudi duge dung ctia nd), nhung co thé 1a ddu va
chét béo thuc vat, dau va chit béo dong vat, hydrocacbon, este cia axit béo, hoac chét
twong tu, va cu thé hon 1a squalen, squalan, hoac chét tuong tu. Dau nhu dugc st dung
trong nhil trong dang nudce trong diu 12 khong bi gidi han, mién 12 no co thé hoa tan
hoac phéan tan ddng nhét hop chit c6 cong thic (1) (hodc mudi dugc dung clia no),
nhung c6 thé 1a dAu va chét béo thuc vat, diu va chit béo dong vat, hydrocacbon, este
cua axit béo, hodc chét tuong tu.

Cu thé, nhil twong dang dau trong nudc co thé chtra 0,1 dén 10% trong luong
squalen. Theo mt phuong an, nhil twong dang diu trong nudc c6 thé chira 0,001 dén
196Uongluqnglmq)chétcécéngthﬁc(l)hoacrnuéiduqcdungcﬁalnﬁvé],dén1096
trong luong squalen. Nhii twvong dang dau trong nudce c6 thé con chira mot hodc nhiéu
chéthoatd@ngbéInathoacchétdén.C&éihoatd@ngbérnatvé1uqngcﬁanélékhéng
bi giéi han, mién 1a chung wu tién duy tri trang thai nhi hoa dbng nhét, va vi du vé
ching bao gdm polysorbat, polyoxyetylen dau thiu dau hydro hoa, polyoxyetylen
polyoxypropylen glycol, este clia axit béo va rugu da chirc va este cua axit béo, vi duy,
0,1 dén 5% trong lugng polysorbat 80, 0,1 dén 5% trong lugng sorbitan trioleat (vi du,
Span 85™). Vi du vé chét dém bao gdm phosphat va mudi cta axit hitu co.

DPé bao ché ché phém séy kho nhiét do thép, ta dugce co thé duoc bd sung néu
thich hop. T4 dugc va lugng cia né 1a khong bi giéi han mién 14 chiing wu tién tao

thanh bénh sdy kho nhiét do thp hoic bot dong kho nhanh, va vi du vé chung bao
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gf’)m sacarit, rugu dudng, axit amin va natri clorua, vi dy, manitol véi lugng nam trong
khoéang tir 0,1 dén 20%.

Duoc phém theo sang ché c6 thé con chua cac chat phu gia khéc, va vi du vé
céc chat phu gia nay bao gbm chét hoat dong bé mat, chat chdng oxy hoéa, chét bao
quan, va chit 1am mém da.

Hop chit c6 cong thire (1) hodc mudi duoc dung cia no co thé dugc st dung
ddng thdi véi hodc & thoi khoang bat ky truéc hodc sau khi sir dung chit khéang
nguyén (chét sinh mi&n dich) & liéu don vi thuong ndm trong khoang tir 5 dén 5000
mg/m? dién tich bé& mit co thé, tac 13 khoang 0,1 ng/kg dén 100 mg/kg, dé tao ra lidu
hitu hiéu phong hodc didu tri bénh. Dang liéu don vi dé tiém, vién nén hodc vién nang
thuong chira, vi dy, Ing dén 250mg hoat chét, va tot hon 1a duge st dung & liéu ndm
trong khoang tir Ing dén 50 mg/kg /ngay. Tuy nhién, lidu hing ngay c6 thé thay dbi
phu thudc vao vat chu can diéu tri, duong str dung va mac dd ndng cia bénh dugc diéu
tri. Do do, lidu tdi wu ¢6 thé duoc xac dinh boi nguoi diéu tri cho tirng bénh nhan hodc
dong vat méu néng.

Thuat nglr "diéu tri" nhu dugc st dung & day dé chi viéc 1dam gidm nhe mot sb
hodc toan bd triéu ching ciia bénh, hoan toan hodc mot phén, hodc ngédn ngura hodc
lam cham su tién trién cta bénh.

Thuat ngit "phong ngira" nhu dugc sit dung & day dé chi viéc phong ngura so
cép dbi véi béenh (phong ngira sy khoi phat bénh) hodc phong ngira thtr cép (phong
ngira su tai phat & bénh nhan c6 triéu ching da dugc lam giam nhe hodc bénh da dugc
chita khoi sau khi khai phat bénh, phong ngira tai phat).

Do hop chit theo sang ché hodc mudi duoc dung cta nd c6 hoat tinh ctla ta
duoc mién dich in vitro hodc in vivo, n6 cé thé dung lam ta dugc clia vacxin dé duy tri
ho#ic 1am ting tinh sinh mién dich cta khang nguyén.

Hop chét theo sdng ché hodc mudi dugc dung cta no cb thé dugc st dung dé

duy tri hodc lam téng tdc dung cua chét kich thich mién dich 1a chat dé diéu tri hodc
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phong bénh, tirc 1a chét tao ra phan img mién dich dic hiéu khang nguyén.

Duoc phém chira hop chét theo sang ché hodc mudi duge dung ciia né va chét
lam ting phan ing mién dich dic hiéu khang nguyén (con duge goi 1a khang nguyén)
cling 1a mdt phuong &n cua sang ché. Khang nguyén c6 thé 1a, nhung khong chi gi6i
han &, protein khdng nguyén, peptit khang nguyén (manh peptit) thu duoc tir protein
khang nguyén nay, hodc phirc chét ciia n6 v6i chit mang.

Theo mot phuong an cu thé cta sang ché, hop chét theo sang ché hozic mudi
dugc dung ctia n6 ¢é thé duoc sir dung két hop voi protein khang nguyén khéi u hodc
peptit khang nguyén khéi u trong liéu phap diéu tri mién dich bénh ung thu dé diéu tri
ho#c phong ngtra bénh ung thu. Vi du vé bénh ung thu bao gdbm bénh ung thu thong
thuong nhu bénh ung thu bang quang, bénh ung thu ving dau va cd, bénh ung thu
tuyén tién liét, bénh ung thu vi, bénh ung thu phdi, bénh ung thu budng tring, bénh
ung thu tuy, bénh ung thu rudt va dai trang, bénh ung thu da day, bénh ung thu da va
bénh ung thu ndo; cac bénh 4c tinh (bénh u lympho Hodgkin va bénh u lympho khong
Hodgkin, v.v.) anh hudng dén tuy xuong (bao gdm ca bénh bach cau) va hé tang sinh
lympho bao. Viéc diéu tri hodc phong ngira bénh ung thu nhu duoc s dung & day co
thé 1a phong ngira bénh di can va su tai phat khdi u, va phong nglra va diéu tri hoi
chirng can ung thu.

Vi du vé& khang nguyén bao gdbm, nhung khong chi gi6i han &, MAGE (Science,
254: p 1643 (1991)), gp 100 (J. Exp. Med., 179: p 1005 (1994)), MART-1 (Proc. Natl.
Acad. Sci. USA, 91: p3515 (1994)), tyrosinaza (J. Exp. Med., 178: p489 (1993)),
protein lién quan dén MAGE (J. Exp. Med., 179: p921 (1994)), B-catenin (J. Exp.
Med., 183: p1185 (1996)), CDK4 (Science, 269: p1281 (1995)), HER2/neu (J. Exp.
Med., 181: p2109 (1995)), thé dot bién p53 (Proc. Natl. Acad. Sci. USA, 93:
p14704(1996)), CEA (J. Natl. Cancer. Inst., 87: p982 (1995)), PSA (J. Natl. Cancer.
Inst., 89: p293 (1997)), WT1 (Proc. Natl. Acad. Sci. USA, 101: p13885 (2004)), khang

nguyén co ngudn gbe HPV (J. Immunol., 154: p5934 (1995)), va khang nguyén co
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ngudn gbc EBV (Int. Immunol., 7: p653 (1995)).

Vi du vé peptit khang nguyén khdi u c6 ngudn goc tir khang nguyén ung thu
bao g%)ln, nhung khong chi gi6i han &, peptit MAGEA3 168-176 (Coulie PG et al.,,
Immunol. Rev. 188: 33 (2002)), peptit gp100 209-217 (Rosenberg SA et al., Nat. Med.
4:321 (1998)), peptit gp100 280-288 (Phan GQ et al., Proc. Natl. Acad. Sci. USA 100:
8372 (2003)), peptit Melan-A 27-35 (Cormier JN et al., Cancer J. Sci. Am. 3: 37
(1997)), peptit Melan-A 26-35, peptit tyrosinaza 1-9, peptit tyrosinaza 368-376, peptit
gp100 280-288, peptit gpl00 457-466 (Jager E et al., Int. J. Cancer 67: 54 (1996)),
peptit HER-2 369-384, peptit HER-2 688-703, peptit HER-2 971-984 (Knutson KL et
al., I. Clin. Invest. 107: 477 (2001)), va peptit MAGE-A12 170-178 (Bettinotti MP et
al., Int. J. Cancer 105: 210 (2003)).

Hon nita, hop chét theo sang ché hodac mudi duge dung cta nd, khi st dung két
hop véi hoat chét cta vacxin dé phong cic bénh lay nhiém, c6 thé phong ngira céc
bénh lay nhiém khac nhau nhu mun com sinh duc, mun com thong thuong, myn com
gan ban chén, bénh viém gan B, bénh viém gan C, bénh nhidm virut ecpet, bénh nhiém
molluscum contagiosum, bénh dAu mua, bénh nhiém virut gy suy giam mién dich &
ngudi (human immunodeficiency virus: HIV), virut gay u nhi & nguoi (human
papilloma virus: HPV), virut RS, norovirut, cytomegalovirut (CMV), virut varicella
zoster (VZV), thinovirut, adenovirut, coronavirut, virut ctim, va virut 4 cum; bénh do
vi khudn nhu bénh lao, bénh do mycobacterium avium, va bénh Hansen; bénh lay
nhiém nhu bénh nidm, bénh nim chlamydia, Candida, Aspergillus, bénh viém mang
ndo do cryptococcus, Pneumocystis carini, bénh nhiém cryptosporidium, bénh nhiém
histoplasma, bénh nhiém toxoplasma, bénh s6t rét, bénh nhiém Trypanosoma, va bénh
nhidm leishmania. Vi du v& hoat chét ctia vacxin dé phong bénh lay nhi®m bao gom,
nhung khong chi giéi han ¢, cac chét thu duoc tlr vi sinh vat/thé gay bénh bao gbm vi
khuén, ndm, dong vat nguyén sinh, va virut gy bénh lay nhiém, nhu protein khang

nguyén, peptit khang nguyén (manh peptit) thu duoc tur protein khang nguyén nay,
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polysacarit, lipit, va hdn hop cua ching hoic hdn hop cta chét thu duge tir vi sinh
vét/thé gdy bénh nay va chat mang.

Vi du vé peptit khang nguyén virut co ngudn gdc tr khdng nguyén virut bao
g6m, nhung khong chi gi6i han &, peptit protein co chét cua virut ctim 58-66 (Jager E
et al., Int. J. Cancer 67: 54 (1996)), HPV16 E7 peptit 86-93 (van Driel WJ et al., Eur. J.
Cancer 35:946 (1999)), HPV E7 peptit 12-20 (Scheibenbogen C et al., J. Immunother
23: 275 (2000)), HPV16 E7 peptit 11-20 (Smith JWI et al., J. Clin. Oncol. 21: 1562
(2003)), HSV2 gD (Berman PW et al., Science 227: 1490 (1985)), CMV gB (Frey SE
et al., Infect Dis. 180: 1700 (1999), Gonczol E. et al., Exp. Opin. Biol. Ther. 1: 401
(2001)), va CMV pp65 (Rosa CL et al., Blood 100: 3681 (2002), Goncezol E. et al.,
Exp. Opin. Biol. Ther. 1: 401 (2001)).

Chét mang nhu dugc st dung ¢ day la chét, nhu protein va lipit, ma protein
khang nguyén hodc peptit khang nguyén duoc lién két hoa hoc va‘hodc vat ly voi
ching, va vi du vé chiing bao gbdm, nhung khong chi gi6i han ¢, CRM 197 (Vaccine.
2013 Oct 1; 31(42):4827-33), KLH (Cancer Immunol Immunother. 2003 Oct;
52(10):608-16), hat twong tu virut (PLoS ONE 5(3): €9809) va liposom (J Liposome
Res. 2004; 14(3-4):175-89).

Protein khang nguyén c6 thé duoc didu ché bang cach tao dong cADN ma hoa
protein khang nguyén, va biéu hién trong té bao chu theo tai liéu nhu: Molecular
Cloning 2nd ed., Cold Spring Harbor Laboratory Press (1989).

Qua trinh téng hop peptit khang nguyén co6 thé dugc thuc hién theo phuong
phép thuong duoc sir dung trong nganh hoéa hoc peptit, vi du, nhu dugc mo ta trong tai
liéu chuyén nganh (Peptit Synthesis, Interscience, New York, 1966; The Proteins, Vol.
2, Academic Press Inc., New York, 1976).

Sang ché con d& xuét kit bao gom:

a) hop chit c6 cong thue (1), hodc mudi duoc dung ctia nd;

b) khang nguyén; va
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c) dd chira hodc dung cu dé chira dang lidu don vi ciia a) va b) Kkét hop hodc riéng biét.

Khang nguyén 1a khong bi gi6i han mién 13 n6 12 khang nguyén c6 thé duoc st
dung lam hoat chét cia vacxin, va vi du vé chiing bao gdm protein khang nguyén nhu
néu trén, peptit khang nguyén (ménh peptit) thu dugc tir protein khang nguyén nay, va
phirc chét ctia n6 voi chit mang.

Theo mot phuong an, sang ché d& xudt viéc st dung hop chit c6 cong thire (1),
hoac mudi dugce dung cua no, dé san xudt ta dugc cua vacxin.

Theo mot phuong 4n, sang ché d& xuét viéc str dung hop chét c6 cong thire (1)
nhu dugc xac dinh & trén, hodc mudi duge dung cia nd, lam ta duge vacxin dé san
xudt vacxin dung dé diéu tri bénh hodc tinh trang bénh.

Theo mot phuong an, sang ché d& xuét phuong phap diéu tri, phong nglra hodc
ngan ngira sy tién trién cta bénh, bao gdm bude cho bénh nhan st dung hop chét co6
cong thirc (I) nhu dugce xac dinh & trén, hodc mudi duoc dung clia né, cung véi khang
nguyeén.

Vi du thwe hién sang ché

Sang ché s& dugc mo ta thém dua vao céac vi du sau ddy, cac vi du nay khong
duoc hiéu 1a 1am gi6i han pham vi sang ché theo khia canh bat ky.
THF: tetrahydrofuran
EtOAc: etyl axetat
NMP: N-metylpyrolidinon
TEA: trietylamin

Diéu kién do ctia phuong phap phd khéi sic ky 16ng (liquid chromatography
mass spectrometry: LCMS) tinh nang cao la nhu sau. Céac gia tri cia phd MS quan sat
duge (m/z) duoc thé hién lién quan dén M+H.

Bo phat hién MS: LCMS-IT-TOF
HPLC: Shimadzu Nexera X2 LC 30AD
Cot: Kinetex 1,7u C18 100A 50 x 2,1 mm
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Tbc do dong: 1,2 ml/phut

Budc song do: 254nm

Pha dong:  Dung dich A: dung dich axit formic 0,1% trong nudc
Dung dich B: axetonitril

Chuong trinh thoi gian:

Buéce thoi gian (phut)

1 0,01-1,40 Dung dich A: Dung dich B = 90: 10 dén 5: 95
2 1,40-1,60 Dung dich A: Dung dich B =35: 95

3 1,61-2,00 Dung dich A: Dung dich B =99: 1
Vidul

(4E,8E,12E,16E,20E)-N-{2-[{4-[(2-amino-4-{[(3S)-1 -hydroxyhexan-3-ylJamino}-6-
metylpyrimidin-5-yl)metyl]benzyl}(metyl)amino]etyl}-4,8,12,17,2 1,25-

hexametylhexacosa-4,8,12,16,20,24-hexaenamit

Metyl 4-2-(etoxycacbonyl)-3-oxobutyl)benzoat (3,56g, 12,8mmol) va guanidin
cacbonat (4,61g, 25,6mmol) dugc hoa tan trong metanol (23ml), va hén hop nay duge
gia nhiét hdi luu két hop voi khudy trong 7 gio. Sau khi 1am ngudi hén hop phan Gng,

nude (30ml) va axit axetic (0,660ml, 11,5mmol) duoc bd sung vao. Chét rin két tia
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duoc thu hdi bang cach loc. Chét ran nay duge tao huyén phu trong THF va gia nhiét
t61 hoi luu két hop véi khudy trong 1 gid. Sau khi lam ngudi, chét rén nay dugc thu hoi
bang cach loc, rira bang THF va lam kho dé thu duoc san phdm mong mudn (1,62g,
46%).

'H-NMR (400 MHz, DMSO-d®) & 2,00 (3H, s), 3,71 (2H, s), 3,82 (3H, s), 6,35(1H,
br), 7,31 (2H, d, J = 8,3 Hz), 7,84 (2H, d, ] = 8,3 Hz).

Budce 2

Hop chét thu duge trong bude 1 (1,62g, 5,93mmol) va N,N,N',N'-tetramety1-
1,3-propandiamin (1,41ml, 8,89mmol) dugc tao huyén phu trong THF (24ml), va 2-
mesitylensulfonyl clorua (1,94g, 8,89mmol) duoc bd sung vao. Hon hgp nay dugc
khudy ¢ nhiét do trong phong trong 20 gi¢. Nude dugc bd sung vao hdn hop. Hdn hop
nay duoc chiét bang etyl axetat. L&p hitu co duoc rira bang nudc mudi, lam khd bang
natri sulfat khan, loc, va ¢6 dudi ap suét giam. Chét ran thu duoc duoc rira béng ete, va
bang hexan, va 1am kho dé thu duoc san pham mong mubn (2,69g, 99,6%).

' H-NMR (400 MHz, DMSO-d®) §2,20 (3H, s), 2,29 (3H, s), 2,48 (6H, s), 3,84 (3H, s),
3,88 (2H, ), 6,35 (1H, br), 7,08 (2H, s), 7,19 (2H, d, J = 8,3 Hz), 7,85 (2H, d,J =283
Hz).

Budc 3
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Metyl 4-((2-amino-4-((mesitylsulfonyl)oxy)-6-metylpyrimidin-5-yl)metyl)-
benzoat (3,6g, 8,0mmol) dugc hoa tan trong propionitril (80ml). (S)-(+)-3-amino-1-
hexanol (5,6g, 48mmol) va axit trifloaxetic (1,2ml, 16mmol) duoc bd sung vao, va hon
hop nay dugc gia nhiét téi 110°C. Sau khi khudy trong 36 gid, hon hop nay duge lam
ngudi téi nhiét do trong phong va cd dudi ap suét giam. Phan cin duge tinh ché trén
cot silicagel (etyl axetat: metanol = 20: 1 dén 5: 1) dé thu dugc sén phidm mong mudn
(2,1g, 71%),).

IH-NMR (CDCl3) & 0,73 (t, J = 7,2Hz, 3H), 0,90-1,76 (m, 6H), 2,41 (s, 3H), 3,49-
3,61 (m, 2H), 3,69-3,87 (m, 2H), 3,90 (s, 3H), 4,24 (m, 1H), 7,17 (d, J = 8,0 Hz, 2H),
7,98 (d, J = 8,0 Hz, 2H).

Budc 4

NH, OH

(S)-metyl  4-((2-amino-4-((1-hydroxyhexan-3 -yl)amino)-6-metylpyrimidin-5-
yDmetyl)benzoat] (2,1g, 5,6mmol) dugc hoa tan trong tetrahydrofuran (56ml)/metanol
(5,6ml). Lithi bohydrua (dung dich 3M trong tetrahydrofuran, 5,6ml, 17mmol) duoc
bd sung vao, va hdn hop nay duoc gia nhiét t6i 60°C. Sau khi khudy trong 2 gio, lithi
bohydrua (dung dich 3M trong tetrahydrofuran, 5,6ml, 17mmol) dugc bd sung vao, va
hdn hop nay duoc khudy tiép & nhiét do 60°C trong 2 gid. Sau khi lam lanh t6i 0°C,
dung dich axit clohydric 4N (30ml) dugc bd sung vao. Hon hgp nay dugc khudy &
nhiét do trong phong trong 1 gio, trung hoa bang dung dich natri hydro cacbonat trong
nude, va sau dé chiét bang etyl axetat. L&p hitu co dugc rira bang nudc mudi, lam kho
bang magie sulfat, va c¢d dudi ap sudt giam dé thu dugc san pham tho (1,2g).

'H-NMR (CD3 OD) & 0,78 (t, J = 7,2Hz, 3H), 1,03-1,76 (m, 6H), 2,18 (s, 3H), 3.41-
3,48 (m, 2H), 3,76-3,88 (m, 2H), 4,23 (m, 1H), 4,55 (s, 2H), 7,11 (d, J = 8,0 Hz, 2H),
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7,26 (d, J = 8,0 Hz, 2H).

Budce 5

NH, OH

A

N

N

(S)—3—((2-amino-5-(4-(hydroxymetyl)benzyl)-6-mety1pyrimidin—4-
yl)amino)hexan-1-o0l (1,2g, 3,5mmol) dugc hoa tan trong clorofom (35ml)/metanol
(3,5ml), va mangan dioxit (3,1g, 35mmol) dugc bd sung vao. Hon hop nay duoc
khudy qua dém va loc qua xelit. Nuée loc dugc c6 dudi ap sudt giam. Phan cin duoc
tinh ché trén cot silicagel (clorofom: metanol = 99: 1 dén 4: 1) dé thu dugc san phim
mong mudn (0,72g, 37% theo 2 budc).

'H-NMR (CD3;OD) & 0,70 (t, J = 7,2Hz, 3H), 1,05-1,77 (m, 6H), 2,20 (s, 3H), 3,42-
3,50 (m, 2H), 3,90-4,03 (m, 2H), 4,32 (m, 1H), 7,35 (d, J = 8,0 Hz, 2H), 7,84 (d, J =
8,0 Hz, 2H), 9,93 (s, 1H).

Budce 6

NH, OH

(S)-4-((2-amino-4-((1-hydroxyhexan-3 -yl)amino)-6-metylpyrimidin-5-
yl)metyl)benzaldehyt (0,28g, 0,82mmol) dugc hoa tan trong clorofom (8ml). t-butyl
(2-(metylamino)etyl)carbamat (0,29g, 1,6mmol), axit axetic (0,23ml, 4,Immol) va
natri triaxetoxybohydrua (0,52g, 2,5mmol) dugc bd sung vao. Hon hop nay duoc
khudy qua dém & nhiét do trong phong. Nudge dugc bd sung vao, va hdn hop thu duoc
dugce chiét bang etyl axetat. Lop hitu co dugc rua bing nudc mudi, 1am kho bing

magie sulfat, c6 dudi 4p suat gidm. Phan c@n duge tinh ché trén cOt amino silicagel
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(etyl axetat: metanol = 99: 1 dén 95: 5) dé thu duoc san phém tho (0,23g, 56 %).
'H-NMR (CDCl3) & 0,66 (t, J = 7,2Hz, 3H), 0,91-1,77 (m, 6H), 1,40 (s, 9H), 2,12 (s,
3H), 2,26 (s, 3H), 2,39-2,44 (m, 2H), 3,15-3,46 (m, 4H), 3,43 (s, 2H), 3,61-3,86 (m,
2H), 4,05(m, 1H), 4,67-4,77 (br, 2H), 4,91-5,01 (br, 1H), 7,05 (d, J = 8,0 Hz, 2H), 7,18
(d, J=28,0 Hz, 2H).

Budc 7

(S)-butyl (2-((4-((2-amino-4-((1-hydroxyhexan-3 -yl)amino)-6-metyl-pyrimidin-
5-yl)metyl)benzyl)(metyl)amino)etyl)carbamat (0,150g, 0,29mmol) duogc hoa tan trong
clorofom (4ml). Hydro clorua (dung dich 4M trong xyclopentyl metyl ete, 2,2ml,
8,80mmol) duoc bd sung vao. Hon hop nay duoc khudy & nhiét do trong phong trong
1 gi® va sau d6 co dudi ap suét giam. Axit (4E,8E,12E,16E,20F)-4,8,12,17,21,25-
hexametylhexacosa-4,8,12,16,20,24-hexaenoic (123mg, 0,262mmol), 1-
[bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5-b]pyridin-1-i 3 -oxit
hexaflophosphat (150mg, 0,393mmol) va N,N-diisopropyletylamin (0,137ml,
0,787mmol) duoc hoa tan trong N,N-dimetyl formamit (Bml), va hdn hop nay dugc
khudy trong 5 phut. San pham tho dugc hoa tan trong N,N-dimetyl formamit (3ml) va
bd sung vao hdn hgp néu trén. Hon hop nay duoc khudy qua dém & nhiét do trong
phong. Nudc dugce bd sung vao, va hdn hgp thu duge duge chiét bang etyl axetat. Lop
hitu co dugc rira bang nudce mubi, 1am kho bing magie sulfat, va c¢d dudi ap suét giam.
Phén can duoc tinh ché trén cdt amino silicagel (clorofom: metanol = 99: 1 dén 90:10)
@& thu dugc san phidm mong mubn (80mg, 32%).

'H-NMR (CDCls3) & 0,71 (t, J = 7,2Hz, 3H), 0,92-1,83 (m, 27H), 1,95-2,08 (m, 20H),
2,18-2,32 (m, 10H), 2,46 (t, J = 6,0 Hz, 2H), 3,28-3,43 (m, 4H), 3,46 (s, 2H), 3,64-
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3,81 (m, 2H), 4,10 (m, 1H), 4,48-4,58 (br, 2H), 5,06-5,17 (m, 6H), 5,94-6,04 (br, 1H),
7,06 (d, T = 8,0 Hz, 2H), 7,20 (d, J = 8,0 Hz, 2H). ESI: [M+H]" 852,6

Vidu?2
(4E,8E,12E,16E,20E)-1-(4-{4-[(2-amin0-4-{[(28)—1—hydroxypentan-2-y1]amino}-6-
metylpyrimidin-5-yl)metyl]-3-metoxybenzyl}piperazin-1-y1)-4.8,12, 17,21,25-

hexametylhexacosa-4,8,12,16,20,24-hexaen-1-on

San phim mong mudn (96mg, 23% theo 2 budc) duge diéu ché theo cach gidng
nhu buée 6 va bude 7 cta Vi du 1, bang cach sit dung hop chét (S)-4-((2-amino-4-((1-
hydroxypentan-2-yl)amino)-6-metylpyrimidin-5-y1)metyl)-3-metoxybenzaldehyt da
biét (0,10g, 0,28mmol), t-butyl piperazin-1-carboxylat (0,13g, 0,71mmol) va axit
(4E,8E,12E,16E,20E)-4,8,12,17 ,21,25-hexametylhexacosa-4,8,12,16,20,24-hexaen0ic
(72mg, 0,15mmol).

'H-NMR (CDCl) 8 0,77 (t, ] = 7,2Hz, 3H), 1,00-1,44 (m, 4H), 1,57-1,65 (m, 21H),
1,88-2,04 (m, 20H), 2,23-2,38 (m, 11H), 3,38-3,74 (m, 6H), 3,44 (s, 2H), 3,67 (s, 2H),
3,88 (s, 3H), 4,00 (m, 1H), 4,77-4,87 (br, 2H), 5,03-5,11 (m, 6H), 6,79 (d, ] = 8,0 Hz,
1H), 6,86 (s, 1H), 6,89 (d, J = 8,0 Hz, 1H). EST: [M+H]" 879,6.

Vidu3

(4E,8E,12E,16E,20E)-1-(4-{4-[(2-amino-4-{[(2S)-1 -hydroxypentan-2-ylJamino }-6-
metylpyrimidin-5-yl)metyl]-3-metoxybenzoyl} piperazin-1 -y1)-4,8,12,17,21,25-

hexametylhexacosa-4,8,12,16,20,24-hexaen-1-on
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OBOC

Axit  (S)-4-((2-amino-4-((1 -hydroxypentan-2-yl)amino)-6-metylpyrimidin-5-
yl)metyl)-3-metoxybenzoic (190mg, 0,507mmol) dugc didu ché nhu mod ta trong
W02012/066336, va 1-BOC-piperazin (142mg, 0,761mmol) dugc hoa tan trong N,N-
dietylformamit (5ml). 1-[Bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5-b]pyridini
3-oxit hexaflophosphat (289mg, 0,761mmol) va N,N-diisopropyletylamin (197mg,
1,52mmol) dugc bd sung vao, va hdn hop nay duge khudy & nhiét do trong phong
trong 10 gio. Nudc duoc bd sung vao hon hop, va hdn hop thu duge duge chiét bang
clorofom. Lép hitu co duge lam khd bé‘mg natri sulfat khan, loc, va ¢6 dudi ap suét
giam. Phan can con lai duogc tinh ché bang cach sic ky trén cot silicagel (etyl
axetat/metanol = 20/1 dén 5/1) dé thu dugc sén phéun mong mubn (202mg, 73%) dudi
dang chit vo dinh hinh khong mau.

MS (EST+): [M+H]" 543.4

Budc 2
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(S)-tert-butyl 4-(4-((2-amino-4-((1 -hydroxypentan-2-yl)amino)-6-metyl-
pyrimidin-S—yl)metyl)-3-metoxybenzoyl)piperazin-l-carboxylat (200mg, 0,369mmol)
duoc hoa tan trong clorofom (3,0ml). Dung dich axit clohydric-xyclopentyl metyl ete
4M (3ml, 12,0mmol) duoc bd sung vao, va hdén hgp nay duoc khudy & nhiét do trong
phong trong 1 gi¢. Toluen dugc bd sung vao hdn hgp phan tng, va hdén hop nay duge
o duéi 4p suat giam. Phin cin con lai duge bd sung vao dung dich chira axit
(4E,8E,12E,16E,20E)-4,8,12,17,21,25-hexametylhexacosa-4,8,12,16,20,24-hexaenoic
(166mg, 0,355mmol), 1-[bis(dimetylamino)metylen]-lH-1,2,3-triazolo[4,5-b]pyridini
3-oxit hexaflo-phosphat (202mg, 0,532mmol) va N,N-diisopropy! etyl amin (0,185ml,
1,065mmol) trong N,N-dimetyl formamit (5ml), va hén hop nay dugc khudy & nhiét
dd trong phong trong 6 gio. Nudc duge b sung vao hdn hop, va hdn hop thu dugc
duoc chiét bang clorofom. Lép hitu co dugce rira bang nudc mudi, 1am kho bing natri
sulfat khan, loc, va cd dudi p suit giam. Phén cin duoc tinh ché bang céch sdc ky trén
cot silicagel (clorofom/metanol 20/1) dé thu dugc hop chat néu & dé& muc nay (159mg,
50%).

I'H-NMR (CDCl3) & 0,83 (t, J = 7,3Hz, 3H), 1,15-1,48 (m, 4H), 1,58-1,68 (m, 21H),
1,94-2,15 (m, 20H), 2,25-2,32 (m, 2H), 2,32 (s, 3H), 2,40-2,48 (m, 2H), 3,37-3,80 (m,
12H), 3,93 (s, 3H), 3,99-4,05 (m, 1H), 4,65 (brs, 2H), 4,80 (br, 1H), 5,07-5,18 (m, 6H),
6,86 (dd, J = 7,8, 1,4 Hz, 1H), 6,97-7,00 (m, 2H). MS (ESI+): [M+H]" 893,6.

Vidu4

4-[(2-amino-4-{[(2S)-1-hydroxypentan-2-ylJamino} -6-metylpyrimidin-5-yl)metyl]-N-

(2—{[(4E,8E,12E,16E,20E)-4,8,12,17,21,25-hexamety1hexacosa-4,8,12,16,20,24-

hexaenoyl]amino }etyl)-3-metoxybenzamit
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NHBoc

Hop chit néu & dé& muc nay (216mg, 78%) duoc didu ché theo cach giéng nhu

trong budc 1 cua vi du 3, bang cach st dung axit (S)-4-((2-amino-4-((1-
hydroxypentan-2-yl)amino)-6-metylpyrimidin-5-yl)metyl)-3 -metoxybenzoic (0,14g,
0,41mmol), axit nay duoc diéu ché nhu md ta trong W02012/066336, va tert-butyl (2-
aminoetyl)carbamat (137mg, 0,855mmol).
'HH-NMR (CDCl;) & 0,81 (t, J = 7,3Hz, 3H), 1,07-1,40 (m, 4H), 1,47 (s, 9H), 2,32 (s,
3H), 3,37-3,45 (m, 3H), 3,52-3,57 (m, 2H), 3,63-3,67 (m, 1H), 3,74 (s, 2H), 3,97 (s,
3H), 3,97-4,03 (m, 1H), 4,58 (br, 2H), 4,75-4,77 (br, 1H), 4,97-4,99 (br, 1H), 6,95-
6,98 (m, 1H), 7,22-7,23 (m, 1H), 7,27-7,31 (br, 1H), 7,47-7,49 (m, 1H).

Budce 2

Hop chét néu & dé muc nay (84,0mg, 24%) dugc didu ché theo cach gidng nhu
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trong budc 2 cia vi du 3, bang cach st dung hop chit thu duoc trong bude 1 (205mg,
0,397mmol).

I'HH-NMR (CDCl3) & 0,81 (t, J = 7,3Hz, 3H), 1,07-1,46 (m, 4H), 1,55-1,70 (m, 21H),
1,90-2,10 (m, 20H), 2,26-2,30 (m, 4H), 2,33 (s, 3H), 3,38-3,44 (m, 1H), 3,46-3.58 (m,
4H), 3,62-3,67 (m, 1H), 3,74 (s, 2H), 3,97 (s, 3H), 3,97-4,03 (m, 1H), 4,54-4,57 (br,
2H), 4,76-4,79 (br, 1H), 5,06-5,15 (m, 6H), 6,10-6,14 (br, 1H), 7,00 (d, J = 8,0 Hz,
1H), 7,24 (dd, J = 8,0, 1,6 Hz, 1H), 7,38-7,41 (br, 1H), 7.45 (d, ] = 1,6 Hz, 1H). MS
(ESI+): [M+H]" 867.6.

Vidu 5

4-[(2-amino-4-{[(2S)-1-hydroxypentan-2-ylJamino }-6-metylpyrimidin-5-yl)metyl]-N-
(2-{[(4E,8E,12E,16E,20E)-4,8,12,17,21,25-hexametylhexacosa—4,8,12,16,20,24-

hexaenoyl](metyl)amino}etyl)-3-metoxybenzamit

NMeBoc

Hop chit néu & dé muc nay (242mg, 81%) duoc didu ché theo cach gidng nhu
trong budc 1 cua vi du 3, bang cach st dung axit (S)-4-((2-amino-4-((1-
hydroxypentan-2-y1)amino)-6-mety1pyrimidin—5-yl)metyl)-3-metoxybenzoic (0,14¢,
0.41mmol), axit ndy dugc didu ché nhu mé ta trong WO2012/066336, va t-butyl este
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clia axit N-(2-aminoetyl)-N-metyl carbamic (98mg, 0,56 Immol).

IH-NMR (CDCl3) 8 0,84 (t, ] = 7,3Hz, 3H), 1,07-1,41 (m, 4H), 1,43 (s, 9H), 2,31 (s,
3H), 2,91 (s, 3H), 3,39-3,44 (m, 1H), 3,45-3,55 (m, 2H), 3,56-3,61 (m, 2H), 3,62-3,67
(m, 1H), 3,73 (s, 2H), 3,96 (s, 3H), 3,97-4,02 (m, 1H), 4,55-4,59 (br, 2H), 4,74-4,78
(br, 1H), 6,94-6,97 (m, 1H), 7,21-7,24 (m, 1H), 7,47-7,50 (m, 2H).

Budc 2

Hop chit néu & d& muc nay (149mg, 38%) dugc didu ché theo cach giéng nhu
trong budc 2 cua vi du 3, bang cach st dung hop chét thu duoc trong budce 1 (236mg,
0,445mmol).

'H-NMR (CDCl;) & 0,80 (t, J = 7,3Hz, 3H), 1,06-1,45 (m, 4H), 1,56-1,68 (m, 21H),
1,90-2,09 (m, 20H), 2,21-2,31 (m, 2H), 2,33 (s, 3H), 2,37-2,43 (m, 2H), 3,08 (s, 3H),
3,37-3,45 (m, 1H), 3,55-3,69 (m, 5H), 3,73 (s, 2H), 3,96 (s, 3H), 3,97-4,03 (m, 1H),
4,55-4,58 (br, 2H), 4,77-4,80 (br, 1H), 5,06-5,14 (m, 6H), 7,00 (d, J = 8,0 Hz, 1H),
7,24 (dd, J = 8,0, 1,2 Hz, 1H), 7,44 (d, J = 1,6 Hz, 1H), 7,53-7,55 (br, 1H). MS (ESI+):
[M+H]" 881,6.

Vi du thtr nghiém 1

DPé gay mién dich 1in tha nhat, hdn hop c6 thé tich bang nhau cua ovalbumin
(OVA) (1 mg/ml) va hop chét néu trong vi du néu trén (0,1 mg/ml) dugc st dung
trong co cho co bung chan cta chudt C57BL/6 (100 ul/con chudt). Hai tudn sau, luong
gidng hét ctia chinh hdn hgp nay duge sir dung trong co cho co bung chan dé gdy mién
dich nhéc lai. Mot tudn sau khi gay mién dich nhéc lai, mau & tim dugc thu léy trong

didu kién gdy mé bang cach xdng isofluran, va huyét twong duge thu hdi bang cach ly
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tdm. Luong IgG dac hiéu OVA trong huyét tuong duogc xac dinh bang phuwong phap
ELISA bing cach sir dung kit ELISA IgG cta chudt khang ovalbumin (Alpha
Diagnostic) (xem Fig.1).

Ngoai ra, cac lugng IgG va IgG2c dic higu OVAL trong huyét twong ctia chudt
da duoc gdy mién dich dugce xac dinh bang phuong phap ELISA. Cu thé, dung dich
OVA (SIGMA) duoc bd sung vao dia c6 96 186, sau d6 phong bé biang 1% sita da gan
kem (Wako Pure Chemical Industries, Ltd.). Mau huyét twong duge pha loang bang
dung dich dém phosphat, va tiép d6 khang thé thr cip (IgG1 (Jackson) hodc IgG2c
(Southern Bio) ctia dé khang chuot) dugc b6 sung vao. Co chit peroxidaza dung cho vi
15 SureBlue™ TMB (KPL) duoc bd sung vao, va san phdm cta phan tmg enzym dugc
xac dinh béng bo phéan doc vi dia (xem Fig.2).

Tht c& cac hop chét néu trong céc vi du 1 dén 5 déu cam tmg IgG ddc hiéu OVA
manh hon so v4i nhdém dbi chung am. Cu thé, hop chét néu trong vi du 1 va vi du 4
cam Ung su san sinh IgG dédc hi¢u OVA dang ké so véi nhom dbi chirng 4m. Ngoai ra,
hop chét néu trong vi du 1 va vi du 4 lam tdng déng ké ty 18 ctia IgG2¢ (mdt trong sb
cic TG loai Thl) véi IgG1 (mdt trong sd céc IgG loai Th2), so véi nhém dbi chung
am.

Vi du thr nghiém 2

Té bao lach duge ldy tir chudt thu duge trong vi du thir nghiém 1. Té bao nay
duoc bd sung OVA va Brefeldin A (eBioscience) va nudi cy qua dém. Té bao da nudi
céy dugc thu hoach, nhudém béng khang thé khang CD3e cua chudt dugc danh dau
biang APC, khang thé khang CD4 cta chudt dugc danh diu bing FITC va thude
nhudm ¢ dinh dé xac dinh kha ning séng Fluor® 450 (eBioscience), va dugc ¢ dinh
trong dung dich dém ¢ dinh/tao kha nang thim (eBioscience). Sau khi xir 1y trong
dung dich dém tao kha ndng thdm (eBioscience), té bao nay dugc nhudm bang hén
hop khang thé gdm khéang thé khang IFN-y dugc danh d4u bang PerCP-Cy5,5, khang

thé khang IL-2 duge dénh déu bing PE-Cy7, va TNF-o dugc dénh déu bang PE
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(eBioscience). Viéc thu nhén va phan tich dit liéu dugc thyc hién béng cach st dung
thiét bi FACS Cant II (BD Biosciences) va chuong trinh phian mém FLOWIJO
(TreeStar). Két qua dugc thé hién trén Fig.3.

Té& bao lach cling dugc nhudm bing khang thé khang CD3e cta chudt dugc
danh du bang eFluor 450, khang thé khang CD8 ctia chudt dugc danh d4u bang Alexa
Fluor® 647, H-2K®> OVA Tetrame-SINFEKL dugc dénh ddu bing PE (MBL) va thude
nhudm cé dinh dé x4c dinh kha ning séng eFluor 520 (eBioscience). Viéc thu nhin va
phan tich dit liéu dugc thuc hién bing cich st dung thiét bj FACS Cant II (BD
Biosciences) va chuong trinh phin mém FLOWJO (TreeStar). Két qua dugc thé hign
trén Fig.4.

Té bao lach dugc U tiép véi hdn hop khang thé gdm khang thé khang CD3e cua
chudt duoc danh déu bing eFluord50, khang thé khang CD8 ctia chudt dugce dénh ddu
bing Alexa Fluor647, khang thé khang CD44 cta chudt duge danh déu bing PE-Cy7,
khang thé khang CD62L ctia chudt dugc danh déu bang PerCP-Cy5,5 va thudc nhuom
c¢b dinh dé xac dinh kha ning sdng Dye520 (eBioscience). Viée thu nhén va phan tich
dit 1liéu duoc thuc hién bﬁng cach st dung thiét bi FACS Cant II (BD Biosciences) va
chwong trinh phan mém FLOWJO (TreeStar). Két qua dugc thé hién trén Fig.5.

Hop chét néu trong vi du 1 va vi du 4 lam tang déng ké ty 1& lympho bao T
dwong tinh voi CD4 da chirc nidng ddc hiéu OVA, ty 1é lympho bao T duong tinh voi
CD8 dic hiéu véi OVA bi gi¢i han boi MHC, va ty 1€ lympho bao T tri nhé thuc hién
duong tinh véi CD8, so véi nhoém dbi chimg am.

Kha ndng ap dung cong nghiép
Hop chat theo sang ché c6 thé dung 1am t4 dugc, chét nay duogc bd sung vao ché

phim vacxin dé lam ting tac dung kich thich mién dich.
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YEU CAU BAO HO

1. Hop chit ¢6 cong thirc (1) hodc mudi dugc dung ctia né:

LA

N R3
N 4
X R
& i
’\Y1’Y2\N/L\N
RS RS

()

trong do

X 1a metylen, nguyén tt oxy, nguyén t luu huynh, SO, SOz hodc NR’ trong
d6 R7 1a nguyén tir hydro hodc nhém alkyl c6 1 dén 3 nguyén tir cacbon;

R! va R? doc lap 1a nguyén ti hydro hodc nhém alkyl duge thé hodc khong
duoc thé c6 1 dén 6 nguyén tir cacbon, véi diéu kién 1a khi nhém alkyl duoc thé, no
duoc thé bang 1 dén 4 phan tir thé gidng nhau hodc khac nhau dugc chon tir nhém bao
gdm nhém hydroxy, nguyén ti halogen va nhom alkoxy ¢6 1 dén 6 nguyén tir cacbon;

R3 13 nhom alkyl c6 1 dén 6 nguyén tir cacbon, nhom alkoxy c6 1 dén 6
nguyén tir cacbon hodc nhom alkylthio ¢6 1 dén 6 nguyén tir cacbon;

R* 12 nguyén tir hydro, nguyén t halogen, nhém hydroxy, nhom alkyl ¢6 tir 1
dén 6 nguyén tir cacbon, nhom alkoxy co6 tir 1 dén 6 nguyén tir cacbon hodc nhom
Xyano;

Y! 13 lién két don, -(CR°R!),-, -CH=CH-(CR’R!%)¢-, -C=C-(CR°R!%)¢- hoac
-(CROR!%),-O-(CRYR ")~ trong d6 R%, R'°, R?, va R'? ddc 14p 1a nguyén tir hydro hodc
nhém alkyl c6 1 dén 4 nguyén ti cacbon;

Y2 14 lién két don hodc -C(O)-;

L la alkylen mach thang duoc thé hodc khong dugc thé c6 2 dén 6 nguyén tr

cacbon hodc nhom héa tri hai c6 ngudn goc tir xycloalkan c6 4 dén 8 canh, voi diéu
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kién 1a khi alkylen mach théng hodc xycloalkan dugc thé, n6 duoc thé béng 1 dn 4
phan tr thé gidng nhau hodc khic nhau duge chon tir nhém bao gdm nhom alkyl c6 1
dén 5 nguyén tir cacbon, nhém hydroxy va nguyén tir halogen, va mét nhom bét ky ctia

nhém metylen trong alkylen mach thing cta L tuy y dugc thé bang nhém cacbonyl;

R’ va R® doc 14p 1a nguyén tir hydro hodc nhém alkyl duogc thé hodc khong dugc
thé c6 1 dén 6 nguyén tir cacbon, hogc R hodc R® dugc lién két voi nguyén tir cacbon
bét ky ctia L dé tao thanh di vong no chira nito c6 4 dén 8 canh, hogc R’ va R° cling
tao thanh di vong no chira nito ¢6 5 dén 8 canh duogc thé hodc khong dugc thé; voi
didu kién 13 khi nhém alkyl dugc thé, né dugc thé bang 1 dén 4 phn tir thé gidng nhau
hoic khac nhau dugc chon tor nhém bao gdm nhém hydroxy va nguyén tir halogen; khi
di vong no chura nito c6 4 dén 8 canh hoic di vong no chuta nito ¢ 5 dén 8 canh duoc
thé, n6 dugc thé bing 1 dén 4 phan ti thé gidng nhau hodc khac nhau dugc chon tir
nhém bao gbm nhém metyl, nhém etyl, nhom propyl, nhém hydroxymetyl, nhém

hydroxyetyl, nhom cacbonyl, nhém hydroxy va nguyén tur halogen;
m 1a 0 hodc 1;
p la sé nguyén 1 dén 6;
qvaq' doc lap la s6 nguyén 0 dén 4;

r 12 s& nguyén 0 dén 5, va r' 1a s6 nguyén 1 dén 5, véi dicu kién la r' 1a s6 nguyén
bang hoic 16n hon 2 khi tong cta r va r' 1a bang hodc nho6 hon 5 va Y? 1a lién két don;
va

doc 1ap 1a lien két don hodc lién két doi.

2. Hop chit hodc mubi duge dung ciia né theo diém 1, trong d6 X 1a metylen, nguyén
t&r oxy hodc NR” trong d6 R7 12 nguyén tir hydro hodc nhom alkyl co 1 dén 3 nguyén tit
cacbon; R! va R? doc 1ap 1a nguyén t&r hydro hodc nhém alkyl duoc thé hodc khong
duoc thé co 1 dén 6 nguyeén tir cacbon, voi diéu kién 1a khi nhom alkyl dugc thé, n6

duoc thé b%mg 1 dén 4 phén ttr thé giéng nhau hodc khac nhau dugc chon tir nhém bao
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gdm nhoém hydroxy va nguyén tt halogen; R* 12 nhém alkyl c6 1 dén 6 nguyén tu
cacbon; va R* 1a nguyén tir hydro, nguyén tir halogen, nhém hydroxy, nhém alkyl ¢6 1
dén 3 nguyén tir cacbon hodc nhom alkoxy c6 1 dén 3 nguyén tir cacbon.

3. Hop chét hoic mudi duoc dung ciia nd theo diém 1 hoic 2, trong d6 ==—====1a céc

lién két don hodc cac lién két doi.

4. Hop chét hodic mudi duoc dung ctia n6 theo diém bét ky trong s6 cac diém tr 1 dén
3, trong d6 Y' 1a lién két don hodc -(CR°R!%),- trong d6 R? va R'? doc 1ap 1a nguyén tir

hydro hodc nhom alkyl ¢o6 1 dén 4 nguyén tir cacbon; va Y2 1a lién két don hoidc -C(0)-.

5. Hop chét hodc mudi duge dung ctia n6 theo diém 4, trong d6 Y' 1a lién két don; va

Y2 14 -C(O)-.

6. Hop chat hodic mudi duoc dung ctia né theo diém 4, trong d6 Y' 1a -(CR°R!?),- trong
d6 R® va R0 @oc 1ap 1a nguyén tir hydro hodc nhém alkyl c6 1 dén 4 nguyén tir cacbon;

p la sé nguyén 1 dén 3; va Y2 14 lién két don.

7. Hop chat hodc mudi duge dung ctia né theo diém 3, trong d6 Y' 1a -(CR’R'®)-O-
(CROR!%),- trong d6 R, R'?, R? va R!% doc 1ap 1a nguyén tir hydro hodc nhom alkyl c6

1 dén 4 nguyén tir cacbon; r 12 0 hodc 1; var'1a 1 hodc 2.

8. Hop chét hoac mudi dugc dung cta no theo diém bét ky trong sb cac diém tir 1 dén

7, trong do L 1a alkylen mach thang c6 2 hodc 3 nguyén tir cacbon.
9. Hop chét hodc mudi dugc dung ctia né theo diém 1, trong do6
X la metylen;

R! 1a nguyén t& hydro hodc nhom alkyl c6 1 dén 3 nguyén tir cacbon tuy y dugc

thé bang nhom hydroxyl;
R? la nguyén t&r hydro hodc nhom alkyl ¢6 1 dén 6 nguyén ttr cacbon;
R3 1a nhom alkyl ¢6 1 dén 3 nguyén tir cacbon;

R* 12 nguyén tir hydro, nguyén tir halogen, nhom hydroxy, nhom alkyl ¢6 1 dén 3
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nguyén tir cacbon hodc nhom alkoxy c¢é 1 dén 3 nguyén tir cacbon;
Y! 1a lién két don hodc metylen;
Y2 1a lién két don hodc -C(O)-;
L 14 alkylen mach thing c6 2 hodc 3 nguyén tir cacbon;

RS va R® doc 1ap 1a nguyén tr hydro hodc nhém alkyl c6 1 dén 3 nguyén tr
cacbon, hodc R® va R ciing tao thanh di vong no chira nito co 5 dén 8 canh dugc thé
hodc khong dugce thé, voi diéu kién khi di vong no chira nito ¢ 5 dén 8 canh nay duogc
thé, n6 duoc thé bang 1 dén 4 phan tt thé giéng nhau hodc khac nhau dugc chon tir

nhom bao gdm nhom hydroxy va nguyén tir halogen;

m la 0 hodc 1; va

déu 1a lién két doi.

10. Hop chét theo diém 1, trong d6 hop chét nay 1a:

(4E,8E,12E,16E,20E)-N-{2-[ {4-[(2-amino-4-{[(3 S)-1-hydroxyhexan-3-ylJamino}-6-
metylpyrimidin-5-yl)metyl]benzy!}(metyl)amino]etyl}-4,8,12,17,21,25-
hexametylhexacosa-4,8,12,16,20,24-hexaenamit;
(4E,8E,12E,16E,20E)-1-(4-{4-[(2-amino-4-{[(2 S)-1-hydroxypentan-2-ylJamino}-6-
metylpyrimidin-5-yl)metyl]-3-metoxybenzyl} piperazin-1-yl)- 4.8, 12,17,21,25-
hexametylhexacosa-4,8,12,16,20,24-hexaen-1-on;
(4E,8E,12E,16E,20E)-1-(4-{4-[(2-amino-4-{[(25)-1 -hydroxypentan-2-yl]Jamino}-6-
metylpyrimidin-5-yl)metyl]-3-metoxybenzoyl} piperazin-1 -y1)-4,8,12,17,21,25-
hexametylhexacosa-4,8,12,16,20,24-hexaen-1-on;
4-[(2-amino-4-{[(2S)-1-hydroxypentan-2-yl]Jamino} -6-metylpyrimidin-5-yl)metyl]-N-
(2-{[(4E.8E,12E,16E,20F)-4,8,12,17,21,25-hexametylhexacosa-4,8,12, 16,20,24-

hexaenoyl]amino }etyl)-3-metoxybenzamit; hodc

4-[(2-amino-4-{[(2S)-1-hydroxypentan-2-ylJamino} -6-metylpyrimidin-5-yl)metyl]-N-
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(2-{[(4E,8E,12E,16E,20E)-4,8,12,17,21,25-hexametylhexacosa-4,8,1 2,16,20,24-

hexaenoyl](metyl)amino}etyl)-3-metoxybenzamit;
hodc mubi duge dung ciia no.

11. Hop chét theo diém 1, trong d6 hop chét nay la (4E,8E,12E,16E,20E)-N-{2-[{4-
[(2-amino-4-{[(3S)-1-hydroxyhexan-3-ylJamino}-6-metylpyrimidin-5-
yl)metyl]benzyl}(metyl)amino]etyl}-4,8,12,17,21 ,25-hexametylhexacosa-
4.8,12,16,20,24-hexaenamit;

hodc mudi duge dung ctia no.

12. Hop chét theo diém 1, trong d6 hop chat nay la 4-[(2-amino-4-{[(25)-1-
hydroxypentan-2-ylJamino}-6-metylpyrimidin-5-yl)mety!]-N-(2-
{[(4E,8E,12E,16E,2OE)-4,8,12,17,2l,25-hexametylhexacosa—4,8,12,16,20,24-

hexaenoyl]amino}etyl)-3-metoxybenzamit;
hoac mudi duoc dung ciia no.

13. Dugc phim chira hop chét hoic mudi duge dung clia né theo didm bét ky trong s6

cac diém tir 1 dén 12.
14. Dugc pham theo diém 13, trong d6 duoc phadm nay con chtra khang nguyén.

15. Dugc phim theo diém 14, trong d6 khang nguyén la khang nguyén co ngudn gbe

tlr tac nhan gy bénh hodc khang nguyén khéi u.
16. Dugc phdm theo diém 14 hoic 15, trong d6 khang nguyén 1a peptit hodc protein.

17. T4 dugc vacxin chura hop chét hoac mudi dugc dung cta n6 theo diém bt ky trong

sO cac diém tu 1 dén 12.

18. Dugc phim chtra hop chit hogc mudi dugc dung ctia né theo diém bét ky trong s
cac diém tir 1 dén 12 dé tang cuong phan Gng mién dich dic hiéu khang nguyén &

dong vat c6 vu.

19. Duoc pham chtra hop chét hoac mubi duge dung cua nd theo diém bat ky trong sb
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c4c diém tir 1 dén 12 dé nang cao kha ning dap tng mién dich cua dong vat co vu.
20. Duoc phém chtra hop cht hoic mudi duge dung cua n6 theo diém bt ky trong sb
cac didm tir 1 dén 12 @ ting cudong phan tng mién dich ddc hiéu khang nguyén &
dong vat cé v, trong d6 duoc pham nay duoc dung dong thoi véi chét khang nguyén
hodc & thoi diém bét ky trude hodc sau chét khang nguyén.
21. Dugc phdm chita hop chit hodc mudi duogc dung cta né theo diém bét ky trong s6
cac diém tir 1 dén 12 dé nang cao kha ning dap ung mién dich ctia dong vét co v,
trong d6 duoc pham nay dugc ding ddng thoi véi chit khang nguyén hodc & thoi diém
bét ky trude hodc sau chit khang nguyén.
22. Kit bao gdm:

a) hop chét hodc mubi duoc dung clia né theo diém bét ky trong s cac diém 1
dén 12;

b) khang nguyén;

¢) vat chita hodc thiét bj dé chira dang liéu ding don vi ctia a) va b) két hop

hodc riéng biét.
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Fig.3
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Fig.5
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