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trong d6 cac nhém bién d6i X, R', R*, R* m, n va p 13 nhu duoc x4c dinh trong
ban mb ta ndy. Sang ché ciing dé cap dén phuong phép didu ché it nhit mot hop
chit néu trén, cic chét trung gian hitu ich trbng viée diéu ché chiing, dwoc phim
chira it nh4t mot hop chit nay trong didu trj c4c tinh trang bénh vi dy, cic bénh

di tmg, cac bénh ty mién, cic bénh do virut va bénh ung thu.
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Linh vuc k¥ thuit dwoc dé cap

Sang ché dé cap dén hop chét axit carboxylic méi va, cu thé hon, céc
hop chét axit carboxylic nhét dinh ma c6 thé hoat déng nhu cc chét chi vén
TRL7 va déng thoi c6 thé bdc 19 tinh chon loc ¢6 lgi trén TRL8 va hERG. Sang
ché con d& cap dén phuong phép diéu ché cic hop chit nay va cac chét trung
gian hitu ich dé diéu ché chung, duoc pham chira cic hop chit nay, viée sir dung
cac hop chat nay trong san xuét thudc, va viéc st dung cc hop chét nay trong
diéu tri cac tinh trang bénh qua trung gian TRL7, nhu cac bénh di tng, céc bénh

tur mién, cac bénh do virut va dic biét 1a bénh ung thu.
Tinh trang k§ thuit clia sang ché

Céc thy thé gidng Toll (cac TLR) dugc biéu hién trén mot loat cac té bao

mién dich, bao gdm céc dai thuc bao va cac té bao dudi gai (cac DC).

Céc TLR nhén dién cac md tip phan tir trén céc tdc nhan gdy bénh goi la
cac mo hinh phan tir lién quan dén tac nhan gy bénh (cac PAMP). Bén nay, 13
TLR da dugc nhan dién & nguoi, cac TLR nay bao gém TLR 1,2,4,5va 6, ma
duge gidi han & bé mit té bao, va cac TLR 3, 7, 8 va 9, ma dugc bidu hién trong
cac hat co quan ngi bao. Cac TLR khac nhau nhan dién cac phéi tr co nguén
gbc tlr tac nhan gy bénh khéc nhau, vi du: TLR2 (céc lipoprotein vi khuén),
TLR3 (poly/ARN sgi kép (I1:C)), TLR4 (cac lipopolysacarit), TLR5 (flagellin),
TLR7 (ARN sg¢i don), va TLR9 (ADN chtra CpQG).

Su gin cac TLR trén cac té bao trinh dién khéng nguyén, nhu cac DC,
dan dén san sinh céc xytokin tién viém, su truéng thanh DC, va mdi hé thdng
mién dich thich tmg. TLR7 va TLR9 dugc biéu hién béi cac té bao dudi gai
dang tuong bao (cac pDC) va sy nhan dién phéi tir dAn dén su tiét interferon-o

(INF-a).

Céc nghién clru tién lam sang nghién ctu sy anh hudng cuda su kich hoat
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cac TLR, st dung cac thanh phan vi khuin hodc virut, dinh liéu don tri liéu
va/hodc két hop vdi céc chét khang khéi u, dé cho thiy sy trc ché ting truéng

khoi u & mot loat cac mau khoi u chudt.

Mét sb6 chat chi van TRL7 phan t&¢ nhéd d8 dugc mo ta, bao gé)m
imidazoquinolin, imiquimod, ma da dugc st dung dé diéu tri mét sb tinh trang
vé da, vi du, myn com sinh duc, u mém lay, va khdi u 4c tinh. Trong trudng hop
khéi u 4c tinh, imiquimod ding ngoai da (ALDARA™, Graceway
Pharmaceuticals, Bristol, TN) d& chttng minh duoc céc dap tng diéu tri ¢ khdi u
4c tinh da di can va nét rudi 4c tinh va da duge chép thuan dé diéu tri ung thu
biéu m6 bé mat té bao ddy (BCC). Céc nghién ctru tién 1am sang va 1am sang chi
ra ring imiquimod c6 kha ning hoat dong thong qua cam (g cac gen cam Ung
IFN va loai 1 IFN, cac gen ma lan luot c6 thé c6 cac tic dong truc tiép dbi voi
su ting trudng € bao khdi u va/hodc sir dung cac thanh phan cia hé thdng mién
dich thich img. 852A 1a imidazoquinolin khac, ma, khong giéng nhu imoquimod,
phtl hop cho sir dung mét cach hé théng. Hién nay, 852A dang trong thir nghiém

lam sang giai doan II trén mot so biéu hién ung thu, bao gom khoi u ac tinh.

Tuy nhién, van can phat trién thém cac chit chu van TRL7 ma duge ky
vong 13 hiéu qua hon trong diéu tri bénh, vi du, bénh ung thu, nho hiéu luc vuot
troi va’hoac cac dac tinh vat ly c6 loi (vi dy, kha nang hoa tan cao, va/hoic gén
két protein huyét twong thap) va/hoic cac chi sé gdy doc c6 loi va/hodc cac chi
sb trao ddi chét co loi so véi cac chét chu van TRL7 da biét khéc, vi du, 852A,
cua chung.

Ban chit k§ thuit cia sang ché

Muc dich ctia sang ché nhdm tim ra cac cht chu van TRL7 ma dugc ky
vong la hi€u qua hon trong diéu tri bénh, vi du, bénh ung thu, nho hiéu luc vuot
trdi va’hodc cac dac tinh vat ly c6 loi (vi du, kha néng hoa tan cao, va/hoéc gén
két protein huyét twong thap) va/hodic cac chi sb gay doc c6 loi va/hodc cac chi
s6 trao ddi chét c6 loi khi két hop véi cac chét chu vAn TRL7 da biét khac, vi du,
852A, cta ching.

Céc hop chét axit carboxylic theo sang ché c6 thé kich hoat TLR7 in
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vitro. Két qua cua su kich hoat nay, cac hop chét ciia sang ché c6 thé c6 gia tri
trong phong ngira va/hodc diéu tri bénh & nguoi, vi du, bénh ung thu, hoic &

dang tri liéu don hozc két hop véi cac chét héa tri liéu khac hodc cac phac dd xa

tri.
Sang ché @& xuit hop chét ¢ cong thirc (I):
RS
/\{\/H\NH o
m R2 O
g7
HoN” N XJ/\erﬁ/‘\‘\/])nJ\ OH
R!
@
trong d6:

nlao0, 1, hoac 2;

m la 1 hoac 2;

p la 1, 2, hodc 3, véi diéu kién khi X 14 oxy, p 1 2 hodc 3, va khi X 14 lién két
don,pla1;

X 14 oxy hodc lién két don;

R' dugc chon tir hydro, cac nhém Cy.4 alkyl, cac nhém C.; alkyl-(CH,)- trong
do géc C, alkyl duoc thé béng 1, 2, hodc 3 nguyén tir flo, cac nhom Ci_4 alkyl
duoc thé béng xyano, cac nhom C;_; alkoxy-C,_4 alkyl, cac nhom C;_¢ xycloalkyl,
cac nhém Cy4 alkylcarbonyl, va formyl;

R? dugc chon tir hydro va cac nhém C;4 alkyl;

hodc Rl va R? cling véi cac nguyén tir cacbon va nito ma ching gén vao tao
thanh vong dugc chon tir vong di vong no hozic khdng no cé tir 4 dén 6 canh tuy
y chita thém nguyén tir khéc loai dugce chon tir N, O, va S, trong d6 nguyén ti
khac loai N tiry v ¢6 thé duogc thé bang Cy. alkyl;

R? duoc chon tir hydro, hydroxymetyl, va 2-hydroxyetyl;

va cac muoi dugc dung cia no.
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Sang ché dé xudt quy trinh diéu ché hop chit c¢6 cong thirc (I) néu trén va

duoc pham chira hop chit nay.

Céc hop chét theo sang ché c6 thé c6 tinh chon loc vuot troi déang ngac
nhién d6i v6i TLR7 trén TLR8. TLR7 va TLR8 khéc nhau vé biéu hién té bao va
két qua 1a kich thich cac chét cha van chon loc cam mg céc chi sb xytokin khéc
nhau. Sy kich thich TLR8 (hoac ¢ dang chat chu van chon loc TLRS hodc chét
chii van kép TRL7/8) din dén cac cip do xytokin tién viém duogc ting cuong
bao gdbm TNFa, IL-1p va IL-6 (Gorden et al (2005) J. Immunol. 174,
1259-1268). Nguoc lai, su kich thich TLRS c6 thé din dén cac cp d6 IFNa thép.
Do d6, chit chii van chon loc TLR7 c6 thé tao thuan lgi cdm ung [FNa, ma quan
trong trong sy biéu hién ciia cac xytokin Th2 (Huber et al (2010) J. Immunol.
185; 813-817) ma ting cao & bénh di tmg. Ngoai ra, bang cach lam cho céc hop
chit chon loc dbi véi TLR7 so véi TLRS, c6 thé giam su cam Gng cua cac
xytokin tién viém nhd d6 tranh duoc cac phan ing gy viém & nguoi.

Ngoai ra, cac hgp chét theo sang ché ¢ thé c6 dac tinh hERG vuot troi
d4ng ngac nhién. Céc hop chit ma cé hoat tinh déng ké d6i v6i dong ion hERG
1a khéng dugc wu tién vi hoat tinh nay lién quan dén su phat trién cta sy xoén
van cda cac gai va nging tim.

MO ta viin tit cac hinh vé

Fig.1 1 gian d6 nhiét lwong quét vi sai (DSC) dbi véi luong vét cia hop chét
ctia vi du 18 (dang B). Truc x thé hién nhiét d6 (°C) va truc y thé hién dong nhiét
(W/g)-

Fig.2 1 gian d6 nhiét lwong quét vi sai (DSC) dbi véi luong vét cia hop chit
ctia vi du 19 (dang A). Truc x thé hién nhiét do (°C) va truc y thé hién dong nhiét
(W/g).

Fig.3 1 gian d6 nhiét lwong quét vi sai (DSC) dbi véi luong vét cia hop chét
cta vi du 20 (dang E). Truc x thé hién nhiét do (°C)vatrucy thé hién dong nhiét
(W/g).

Fig.4 1a gian dd nhiét luong quét vi sai (DSC) d6i véi lugng vét ctia hop chat
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ctia vi du 21 (dang A). Truc x thé hién nhiét d6 (°C) va truc y thé hién dong nhiét
(W/g).
Fig.5 14 gian d nhiéu xa bot tia X ctia hop chét cia vi du 18 (dang B) truc x thé

hién gia tri 2-theta va truc y thé hién cuong do.

Fig.6 14 gian d6 nhiéu xa bot tia X ctia hop chét cta vi du 19 (dang A) truc x thé

hién gia tri 2-theta va truc y thé hién cuong do.

Fig.7 13 gian d6 nhiéu xa bdt tia X ctia hop chét cia vi du 20 (dang E) truc x thé

hién gi4 tri 2-theta va truc y thé hién cuong do.

Fig.8 14 gian d6 nhifu xa bot tia X cua hop chét cia vi du 21 (dang A) truc x thé

hién gia trj 2-theta va truc y thé hién cuong do.

Fig.9 thé hién két qua hoat tinh trc ché sy phat trién khéi u déi véi bénh ung thu
biéu m6 than dong ghép & chudt: Renca dbi véi hop chét cta vi du 3 (trung binh
va SD). Truc X: ngay sau khi céy, Truc Y: khéi luong u, hinh thoi mé: nhém
duoc diéu tri metylxenluloza 0,5%, hinh tron dong: nhém dugce diéu tri hop chét

cua vi du 3, *: p<0,05 so véi chéit dan thubc.

Fig.10 thé hién két qua hoat tinh (rc ché su phat trién khdi u dbi véi ung thu biéu
mb than dong ghép & chudt: Renca d6i véi hop chét cta vi du 4 (trung binh va
SD). Truc X: ngay sau khi cdy, Truc Y: khéi lwong u, hinh thoi mé: nhém duoc
diéu tri metylxenluloza 0,5%, hinh tron déng: nhom duoc diéu tri hop chéit cta
vi du 4, *: p<0,05 so véi chét dan thube.

Fig.11 thé hién két qua cta c4c nghién ciru tinh di cin trong hoat tinh tGc ché su
tang truong khdi u LMS (trung binh va SD). Truc x: NT ¢6 nghia 1a khong diéu
tri va RT c6 nghia 1a xa tri (2Gy x 5 ngay lién tiép), truc Y: trong luong phéi &
ngdy 36 *: p<0,05 so véi chat dan thudc, #: p<0,05 so v&i RT.

Fig.12 thé hién két qua nghién ctru su sdng s6t trong CT26. NT nghia la khong
diéu tri va RT nghia 14 xa tri (2Gy x 5 ngay lién tiép). Hinh tron déng: NT, hinh
vudng déng: RT, hinh tam giac déng: két hop RT va hop chét cia vi du 3.

Fig.13 thé hién két qua nghién ctru su sdng s6t trong CT26. NT nghia 1a khong
diéu tri va RT nghia la xa tri 2Gy x 5 ngay lién tiép). Hinh tron déng: NT, hinh
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vubng déng: RT, hinh tam giac dong: két hop RT va hop chit cua vi du 4.
MO ta chi tiét sang ché

Theo d6, theo phuong 4n thir nhét theo sang ché, it nhat mot hop chét

dugc chon tir cac hop chit cta cong thie (I) duoc dé xuét:

R3

/\‘\/H\NH o~
SQeVRE

' —

HZN/LN X%NMOH
| n

A o

@

trong do:

nla0, 1, hoac 2;

m la 1 hoac 2;
plal, 2 hoic 3, véi diéu kién khi X 1a oxy, p la 2 hodc 3, va khi X la lién két
don,plal;
X 14 oxy hodc lién két don;

R! dugc chon tir hydro, cac nhém Cy4 alkyl, cac nhém C,3 alkyl-(CH,)- trong
do géc Ci; alkyl duoc thé béng 1, 2, hodc 3 nguyén ti flo, cac nhém C;4 alkyl
duoc thé bé“mg xyano, cac nhém C,_; alkoxy-C,_4 alkyl, cdc nhom C;_¢ xycloalkyl,

cac nhom C,_4 alkylcarbonyl, va formyl,
R? duoc chon tir hydro va cac nhém Cy4 alkyl;

hodc R' va R* cling véi céc nguyén tir cacbon va nito ma ching gén vao tao
thanh vong dugc chon tir cac vong di vong no hoac khdéng no co6 tir 4 dén 6 canh
tuy y chtra thém nguyén tir khac loai dugc chon tr N, O, va S, trong d6 nguyén
tr khac loai N tiy ¥ ¢6 thé duoc thé bang C,.; alkyl;

R? dugce chon tir hydro, hydroxymetyl, va 2-hydroxyetyl;

va cac muodi dugce dung cua chung.
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Can hiéu ring mot sé hop chit c¢6 cong thirc (I) dwoc dinh nghia & trén
va/hodc cac mudi dugc dung cda ching cé thé ton tai & cac dang quang hoat
hoic triét quang do mét hodc nhiéu nguyén tir cacbon bat dbi, pham vi cla séng
ché bao gdm dang quang hoat hoic triét quang bat ky ndo nhu vay. Cac dang
quang hoat c6 thé duoc téng hop bang cac k§ thuét héa hitu co thong thuong da
duoc biét dén trong linh vuc k¥ thuat, vi du, béng cach téng hop tr cac nguyén
liéu quang hoat khoi dau hodc bang cach phan giai dang triét quang. Hoat tinh
néu trén c6 thé dugc danh gid str dung céc k§ thuat phong thi nghiém tiéu chuén

duoc néu sau day.

Can hi€u rang mot so6 hop chat ¢6 cong thirc (I) trén va/hodc cidc muodi
duoc dung cua ching c6 the ton tai & cac dang solvat cling nhu cac dang khong

solvat, vi du, cac dang hydrat. Sang ché bao gdm tit ca cac dang solvat nay.

Ciing can hiéu rang mot s6 hop chét c6 cong thirc (1) va/hoic cac mubi
dugc dung clia chiing c6 thé ton tai & dang tinh thé va bdc 16 tinh da hinh. Sang

ché bao gom tat ca cac dang nay.

Thuét ngit “C .4 alkyl” duoc ding dé chi mach cacbon no c6 d6 dai tir 1
dén 4 nguyén tir cacbon ma cé thé 1a mach théng hodc mach nhéanh. Tuy nhién,
khi @& cap dén nhém alkyl riéng 1& vi du, “propyl” 1a chi riéng cho nhém mach
thng va khi d& cdp dén nhom alkyl mach nhénh riéng 1& vi du, tert butyl 1a chi
riéng cho nhém mach nhénh. Céc vi du khong mang tinh gi6i han vé “C_, alkyl”
gbm ¢ metyl, etyl, propyl, isopropyl, butyl, n-butyl, isobutyl, va tert-butyl. Cac
thuat ngit "Cy.4 alkyl" va “C .3 alkyl” dugc hiéu twong Gmg nhu vay.

Thuat ngit “C,.; alkoxy” dugc ding dé chi nhém alkoxy c6 mach cacbon
no c6 do dai tir 1 dén 3 nguyén tir cacbon ma c6 thé 12 mach thing hodc mach
nhanh. Tuy nhién, khi nhic dén cac nhém alkoxy riéng 1é nhu “propoxy” 1a chi
riéng cho nhém mach thing va khi nhic dén cac nhém alkoxy mach nhanh riéng
1é nhu isopropoxy la chi riéng cho nhém mach nhanh. Cac vi dy khong mang

tinh giéi han vé “C,_; alkoxy” gbém c6 metoxy, etoXy, propoxy, va isopropoxy.

Thuat ngit “C,_; alkoxy-C,.4 alkyl” dugc ding d& chi Cy.4 alkyl duoc thé
béng C,3 alkoxy.
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Thuat ngit “C,.3 alkyl-(CH,)- trong d6 gbc C,3 alkyl dugc thé bang 1, 2,
hodc 3 nguyén tr flo” dugc dung dé chi nhom metylen gén vao gbc C,; alkyl
trong d6 1, 2, hoac 3 nguyén tir hydro dugc thay thé bang nguyén tir flo. Céc vi
du khéng mang tinh giéi han vé “Cy alkyl-(CH,)- trong d6 gbc C,.; alkyl dugc
thé béng 1, 2, hoac 3 nguyén tu flo” gém cd 2-monofloetyl, 2,2-difloetyl, va
2,2,2-trifloetyl.

Thuét nglr “C,4 alkyl dugc thé bing xyano” duogc ding dé chi C;.4 alkyl

dugc thé bang xyano.

Thuét ngit “Cs. xycloalkyl” dugc dung d8 chi xycloalkyl no c6 tir 3 dén
6 canh. Cic vi du khong mang tinh gi6i han vé "Cs xycloalkyl" gém c6
~ xyclopropyl, xyclobutyl, xyclopentyl, va xyclohexyl.

Thuat ngit “C;.4 alkylcarbonyl” dugc dung dé chi nhém carbonyl duoc
thé bang C,4 alkyl. C4c vi du khong mang tinh gidi han vé “C,.4 alkylcarbonyl”
gbdm c6 axetyl, etanoyl, propanoyl, butanoyl, pentanoyl, 2-metylpropanoyl, va

3-metylbutanoyl.

Thuét ngit "vong di vong no c6 tu 4 dén 6 canh" ma duoc tao thanh bai
R! va R? cling véi cac nguyén ti cacbon va nito ma ching gén vao duoc dung aé
chi vong di vong no c6 4 canh, 5 canh hoéc 6 cahh. Vong nay co thé tiy y chira
thém nguyén tir khic loai dugc chon tir N, O va S, trong d6 nguyén tir N tuy y
c6 thé duoc thé bing C,; alkyl. Cac vi du khéng mang tinh giéi han vé vong di
vong no co tu 4 dén 6 canh nhu vay gém cé pyrolidinyl, piperidinyl, morpholino,

va piperazinyl.

Trong trudong hgp “vong di vong no hodc khong no co tur 4 dén 6 canh”
duoc thé bang C,; alkyl trén nguyén t N, nguyén ti hydro bét ky trén nguyén
tir N c6 sin c6 thé duoc thay thé bing C,; alkyl. Vi du khéng gi6i han vé
nguyén ti nito “sin c6” ma c6 thé dugc thé tily ¥ bdi Cy3 alkyl 14 nito ¢ vi tri 4

cia nhom piperazin-1-yl.

Thuat ngit “vong di vong khong no c6 tir 4 dén 6 canh” ma dugc tao
thanh bdi R! va R? cung véi cac nguyén tir cacbon va nito ma ching gan vao

duoc dung dé chi vong di vong khong no c6 4 canh, 5 canh hozc 6 canh. Vong
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nay c6 thé tiy y chira thém nguyén tir khac loai dugc chon tir N, O, va S, trong
d6 nguyén tir N c6 thé duogc thé tiy y boi C,.3 alkyl. Cac vi du khdng mang tinh
giéi han vé “vong di vong khong no cé tir 4 dén 6 canh” gébm c6 cac vong di
vong khéng no c¢6 5 va 6 canh. Cac vi du khong mang tinh gidi han khac vé
vong di vong khong no co tur 4 dén 6 canh gdm cé imidazolyl, pyrazolyl, va

thiazolyl.

Theo mdt phuong 4n, it nhét 1 hop chét dugc chon tir cac hop chét co
cong thiac (IA):

R3

P
/\‘\/H\NH 0

SQeVB N
/
HzN)\N x*\pLN)\M’KOH
| n
Rl

dA)
va cac mudi duge dung cta chung, trong d6 cac gia tri cua X, R, R%L R, m, n,
va p c6 thé 1a gié tri bét ky trong sb céc gia tri duge dinh nghia trong cong thuc
(I) & trén.

Céac vi du khong mang tinh gidi han vé céc gid tri ma X, R, R%L R’ m, n,
va p trong cbng thirc (I) va/hodc cong thic (IA) co thé mang duoc néu dudi day.
Céc gié tri ndy c6 thé duge st dung cing nhau & céc muyc bét ky trong s cac
muc dinh nghia, yéu cu bao hd, cac khia canh, va/hodc cac phuong an dugc xac
dinh trong ban mo ta nay dé dé xuét thém cac phuong an hoic céc yéu cau bao
ho ctia sang ché, va trir khi ndi dung khong cho phép, s6 bat ki trong sb cac dinh
nghfa nhém bién ddi nay c6 thé dugc st dung két hop véi nhau dé tao thanh
thém céc khia canh, cdc phuong an, va/hodc cac yéu cau bao ho.

(1) mlal;
(ii) m la 2;
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(iii) n la 0 hoac 1;
(iv) nla 0;
v) nlal;
(vi) nla?2;

(vii) X 1a lién két don vap 1a 1;

(viii) X la nguyén tir oxy va p 1a 2;
(ix) X la nguyén tir oxy va p 1a 3;
(%) R' duoc chon tir cac nhém Ciy4 alkyl, cac nhém C,; alkyl-(CH,)-

trong d6 gbc C3 alkyl duoc thé bang 1, 2, hoic 3 nguyén ti flo, cac nhém Ci4
alkyl duoc thé béng xyano, cac nhom C;; alkoxy-C,4 alkyl, cac nhom Cs
xycloalkyl, cac nhém C,_4 alkylcarbonyl, va formyl;

(xi) R duoc chon tir etyl, 2-monofloetyl, 2,2-difloetyl, 2,2,2-trifloetyl, va
axetyl;

(xii) R! duoc chon tir etyl, 2,2-difloetyl, 2,2,2-trifloetyl, va axetyl;

(xiii) R! duoc chon tir cac nhém Cp4 alkyl,

(xiv)  R'duoc chon tir cac nhém C 5 alkyl;

(xv) R' duoc chon tir metyl, etyl, va propyl;

(xvi) R' 13 etyl tiy y duogc thé bang 1, 2, hoic 3 nguyén tir flo;

(xvi))  R'laetyl;

(xviii)  R'1a2,2-difloetyl hodc 2,2,2-trifloetyl;

(xix)  R'l1a2,2-difloetyl;

(xx) R' 12 2,2, 2-trifloetyl;

(xxi) R! duoc chon tir cac nhém Cyy alkylcarbonyl;

(xxi))  R'1a axetyl;

(xxiii)  R* duoc chon tir hydro va cac nhém C4 alkyl;

(xxiv)  R* dugc chon tir hydro va cac nhém C, alkyl;

(xxv) R? 12 hydro hozc metyl;
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(xxvi)  R?1a hydro;

(xxvii) R'va R? cung véi nguyén tir nito va cac nguyén tir cacbon ma chiing
gén vao tao thanh vong di vong no hodc khéng no c6 tir 4 dén 6 canh tuy y chira
thém nguyén tir khac loai dugc chon tir N, O, va S, trong dé nguyén tir khac loai
N tiy ¥ ¢6 thé duoc thé bing C, alkyl;

(xxviii) R'va R? ciing véi cac nguyén tir cacbon va nito ma ching gén vao tao
thanh vong di vong no c6 tir 4 dén 6 canh tiy y chira thém nguyén tir khac loai
duoc chon tir N, O, va S, trong d6 nguyén tir khac loai N tity ¥ ¢6 thé dugc thé
bang C,.; alkyl;

(xxix) R'va R® ciing v6i cac nguyén tir cacbon va nito ma ching gan véo tao
thanh vong pyrolidinyl, piperidinyl, morpholino, hodc piperazinyl trong do
nguyén tr nito ¢ vi tri 4 tiy y dugc thé bang C,; alkyl;

(XxX) R! va R? cling véi céc nguyén tir cacbon va nito ma chiing gin vao tao
thanh vong pyrolidinyl, piperidinyl, hodc morpholino trong d6 nguyén tir nito &
vi tri 4 tﬁy y duoc thé bang C,.; alkyl;

(xxxi)  R'vaR? ciing véi cac nguyén tir cacbon va nito ma ching gén vao tao
thanh vong pyrolidinyl;

(xxxii) R'vaR? ciing v6i cac nguyén tir cacbon va nito ma ching géan vao tao
thanh vong di vong khong no c6 tir 5 dén 6 canh tiy ¥ chira thém nguyén tir
khac loai dugc chon tr N, O, va S, trong d6 nguyén tir khac loai N tiy y ¢o thé
duogc thé bang C,.; alkyl;

(xxxiii) R'va R? ciing vdi cdc nguyén tir cacbon va nito ma ching gin vao tao
thanh vong imidazolyl,

(xxxiv) R’ 13 hydro, hydroxymetyl, hoic 2-hydroxyetyl;

(xxxv) R’ 1a hydro hoic 2-hydroxyetyl; va

(xxxvi) R’ 1a2-hydroxyetyl.

Theo mot phwong 4n theo sang ché, hop chét ¢6 cong thire (I) hodc cong
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thire (IA) duoc dé xuét, trong d6 X 1a lién két don, p 12 1, van 13 0 hozc 1.

Theo mo{t phuong an theo sang ché, hop chét c6 cong thirc (I) hodc cong
thirc (IA) duge dé xut, trong d6 X 1a lién két don, p 13 1, n 13 0 hodc 1, vaR* 14
hydro.

Theo mot phuong an theo séng ché, hop chét c6 cong thirc (I) hodc cong
thie (IA) duoc d@ xudt, trong d6 X 1a lién két don, p 14 1, n 12 0 hoc 1, vaR' va
R? ciing v6i cac nguyén tlr cacbon va nito ma chung gén vao tao thanh vong di
vong no hoac khéng no c6 tur 4 dén 6 canh tiy y chira thém nguyén tir khéc loai
duoc chon tr N, O, va S, trong d6 nguyén tir khac loai N tuy y co thé duoc thé
bang C.; alkyl.

Theo mdt phuong &n theo sang ché, hop chit cé cong thic (I) hodc cong
thire (IA) duoc dé xuét, trong d6 X 13 lién két don, pla 1, van 13 0.

Theo mot phuong an theo sang ché, hop cht ¢ cong thirc (I) hodc cong
thirc (IA) dugc d& xudt, trong d6 X 1a lién két don, p 1a 1, n 12 0, va R* 1a hydro.

Theo mot phuong an theo sang ché, hop chit c6 cong thirc (I) hodc cong
thirc (IA) dugc dé xuét, trong d6 X 1a oxy, p1a3,vanl1ao.

Theo mot phuong an theo sang ché, hop chét c6 cong thirc (I) hodc cong
thirc (IA) duogc dé xuét, trong d6 X la oxy, p1a3,n 12 0, va R' va R? cing v6i
cac nguyén tr cacbon va nito ma ching gén vao tao thanh vong di vong no hodc
khong no co tur 4 dén 6 canh tuy y chtra thém nguyén tir khac loai dugc chon tir
N, O, va S, trong d6 nguyén tir khéc loai N tity y ¢6 thé dugc thé bang Ci.3 alkyl.

Theo mot phuong an theo sang ché, hop chét c6 cong thic (I) hodc cong
thirc (IA) dugc d& xudt, trong d6 X 13 oxy, p 12 3, n 12 0, va R' va R* két hop
cung véi nguyén tir cacbon va nguyén tir nito lién k& tao thanh pyrolidinyl hodc
imidazolyl.

Theo mot phuong an theo sang ché, hop chét c6 cong thire (1) hodc cong

thtrc (IA) duogc dé xuét, trong 6 m1a 1 va R? 13 2-hydroxyetyl.
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Theo mot phuong an theo sang ché, it nhat mot hop chit duoc chon tir
cac hop chét ¢ cong thic (I) va/hodic cac hop chét c6 cong thirc (IA) dugc dé
xuét, trong dé: |

nla 0 hoac 1;

mlal;

p 12 1 hodic 3, véi didu kién khi X 12 oxy, p 14 3 va khi X 1a lién két don,
plal;

X 1a oxy hodc lién két don;

R! duoc chon tir cac nhém Ci4 alkyl, cic nhém C,; alkyl-(CH,)- trong
do géc Ci.3 alkyl dugc thé b%tng 1, 2, hodc 3 nguyén tir flo, cdc nhom C,;.4 alkyl
dugc thé bang xyano, va cac nhém C,4 alkylcarbonyl;

R? 13 hydro;

hozic R! va R* cing véi cac nguyén ti cacbon va nito ma chiing gén vao
tao thanh vong pyrolidinyl, imidazolyl, hogc morpholino;

R? 14 hydro ho#ic 2-hydroxyetyl;
va cac mudi duge dung ctia chung.

Theo mdt phuong an theo sang ché, it nhit mot hop chit duogc chon tir
cac hop chét cé cong thirc (I) va/hodc cac hop chét c6 cong thirc (IA) dugc dé
xuét, trong do:

nlao;

mlal;

plal;

X la lién két don;

R! dugc chon tir cac nhém C4 alkyl, cac nhom C,; alkyl-(CH,)- trong
d6 gbe Cy3 alkyl dugc thé bang 1, 2, hodc 3 nguyén ti flo, cac nhém Ci.4 alkyl
duoc thé béng Xyano, va cac nhom C;.4 alkylcarbonyl;

R? 13 hydro;
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hoic R' va R? cung véi cac nguyén tir cacbon va nito ma chung gén vao
tao thanh vong pyrolidinyl, imidazolyl, hodc morpholino;

R’ 13 hydro hogc 2-hydroxyetyl;
va cac mubi duge dung cua ching.

Theo mdt phuong 4n theo sang ché, it nhit mét hop chat dugc chon tir
cac hop chét ¢ cong thie (I) va/hodic cac hop chit c6 cong thire (IA) duoc dé
xuét, trong do:

nla0;

mla1;

plal;

X la lién két don;

R' 14 c4c nhém Ciy alkyl, cdc nhém C,; alkyl-(CH,)- trong d6 géc Cis
alkyl duoc thé br:ing 1, 2, hoac 3 nguyén tit flo;

R? 12 hydro; va |

R’ 13 hydro hodc 2-hydroxyetyl;
va cac mubi duge dung cia ching.

Theo mdt phuong an theo sang ché, it nhit mét hop chit duoc d xuét
duogc chon tu:
axit
2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)metyl)-3
-metoxybenzyl)(etyl)Jamino)axetic;
axit
2-((4-((2-amino-4-(butylamino)-6-metylpyrimidin-5-yl)metyl)-3-metoxybenzyl)
(etyl) amino)axetic;
axit
2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)metyl)-3

-metoxybenzyl)(2,2-difloetyl)amino)axetic;
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axit
2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)metyl)-3
-metoxybenzyl)(2,2,2-trifloetyl )Jamino)axetic;
axit
3-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)metyl)-3
-metoxybenzyl)(etyl)Jamino)propanoic;
axit
3-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)metyl)-3
-metoxybenzyl)(2,2-difloetyl)amino)propanoic;
axit
2-(N-(4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)metyl
)-3-metoxybenzyl)axetamido)axetic;
axit
1-(3-(4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)metyl)
-3-metoxyphenoxy)propyl)pyrolidin-2-carboxylic;
axit
3-((3-(4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)metyl
)-3-metoxyphenoxy)propyl)(etyl)amino)propanoic;
axit
2-((3-(4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)metyl
)-3-metoxyphenoxy)propyl)(etyl)amino)axetic;
axit
2-((3-(4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)metyl
)-3-metoxyphenoxy)propyl)(2,2-difloetyl )Jamino)axetic;
axit |
1-(4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)metyl)-3-

metoxybenzyl)pyrolidin-2-carboxylic;
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axit
1-(4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)metyl)-3-
metoxybenzyl)-1H-imidazol-5-carboxylic;
va cac mubi dugce dung cuia chung.
Theo mdt phuong 4n theo sang ché, it nhat mét hop chét duoc dé xuét duoc
chon tur:
axit
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(etyl)amino)axetic va cac mudi duoc dung ctia né.
Theo mét phuong an theo sang ché, axit
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(etyl)amino)axetic dugc d& xut.
Theo mot phwong 4n theo sang ché, it nhit mot hop chét dugc dé xut dugc
chon tur: cac mudi duge dung cua axit
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(etyl Jamino)axetic.

Theo mét phuong 4n theo sang ché, it nhat mot hop chat duge dé xuit
duogc chon tur:
axit
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(2,2-difloetyl)amino)axetic va cac mudi dugc dung cua nd.

Theo mét phuong an theo sang ché, axit
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(2,2-difloetyl)Jamino)axetic dugc dé Xuét.

Theo mot phuong 4n theo sang ché, it nhat mét hop chat duoc dé xuat
duoc chon tur: cac mubi dugc dung cua axit

(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
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1)-3-metoxybenzyl)(2,2-difloetyl)amino)axetic.

Theo mdt phwong an theo sang ché, it nhit mot hop chit duoc dé xut
- duoc chon tir:
axit
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(2,2,2-trifloetyl)amino)axetic va cac mudi dugc dung cia né.
| Theo mét phuong an theo sang ché, axit
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(2,2,2-trifloetyl)amino)axetic duoc dé xuit.

Theo mot phwong 4n theo sang ché, it nhat mét hop chit dugc dé xuét
duoc chon tir: cac mudi duge dung cua axit
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(2,2,2-trifloetyl)amino)axetic.

Mot khia canh khac ctia sang ché 13 phuong 4n bat ky trong sb cac
phuong éan dugc dinh nghia trong bdn mo6 ta nay véi diéu kién 12 mot hodc nhiéu
vi du cu thé, nhu vi du 1, vi du 2, vi du 3, vi du 4, vi du 5, vi du 6 v.v duoc loai
trir mot cach riéng 1é.

Nhu d3 néu trén, mot s6 hop chit c6 cong thirc (I) c6 thé biéu hién da
hinh. Thong thudng cac vat liéu tinh thé c6 thé duoc phan tich bang cach st
dung phan tich nhiéu xa bot tia X (sau day goi 18 XRPD), phan tich nhiét quét vi
sai (sau day goi 1a DSC), phan tich nhiét trong (sau day goi la TGA), quang phd
phan xa khuéch tan hong ngoai bién ddi Fourier (DRIFT), quang phd can hong
ngoai (NIR), quang ph6 cong hudng tlr hat nhan trang théi rdn va/hoic léng.
Ham lugng nudc cua cac vat liéu tinh thé nay c6 thé duoc xac dinh béng phan
tich Karl Fischer.

Vi du, hop chét ctia vi du 3 boc 16 da hinh va 3 dang tinh thé duogc xac

dinh trong ban mo ta nay.
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Theo d06, khia canh khac cta sang ché 14 dang B cua axit
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(2,2-difloetyl)amino)axetic.

Theo khia canh khac ctia séng ché, dang tinh thé dugc dé xuat, dang B
cua axit
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(2,2-difloetyl)amino)axetic, ma c6 mau nhiéu xa bot tia X
vé6i it nhAt mot dinh x4c dinh & khoang 2-theta = 6,5°.

Theo khia canh khac cia sang ché, dang tinh thé duoc dé xuét, dang B
cla axit
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3 -metoxybenzyl)‘(2,2-diﬂoetyl)amino)axetic, ma c6 mau nhiéu xa bot tia X
véi it nhit mot dinh x4c dinh & khoang 2-theta = 9,5°.

Theo khia canh khéc ctia sang ché, dang tinh thé duoc dé xuit, dang B
cua axit
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(2,2-difloetyl)amino)axetic, ma co mAu nhiéu xa bot tia X
v6i it nhat hai dinh xac dinh & khoang 2-theta = 6,5° va 9,5°.

Theo khia canh khac cta sang ché, dang tinh thé duoc dé xuét, dang B
cua axit
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(2,2-difloetyl)amino)axetic, ma co mau nhiu xa bot tia X
véi it nhét cac dinh xac dinh & khoang 2-theta = 6,5, 9,5, 10,1, 10,9, 13,9, 15,2,
16,5 va 16,8°.

Theo khia canh khac cta sang ché, dang tinh thé duoc dé XUuét, dang B
cua axit

(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
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1)-3-metoxybenzyl)(2,2-difloetyl)Jamino)axetic, ma c6 mau nhiét xa bot tia X vé
co ban giéng nhu mau nhiét xa bt tia X duoc trinh bay trong Fig.5.

Mot khia canh khac cua sang ché 1a dang A cua axit
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(2,2-difloetyl )Jamino)axetic.

Theo khia canh khéc cua sang ché, dang tinh thé dugc dé xuit, dang A
cua axit |
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
l)-3-metoxybehzyl)(Z,2-diﬂoetyl)amino)axetic, ma c¢6 mau nhiéu xa bot tia X
vé6i it nhat mot dinh xé4c dinh & khoang 2-theta = 7,9°.

Theo khia canh khéc ctia sang ché, dang tinh thé duoc dé xuit, dang A
cua axit
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(2,2-difloetyl)amino)axetic, ma c6 mau nhiéu xa bot tia X |
voi it nhat mot dinh xac dinh & khoang 2-theta = 12,4°.

Theo khia canh khac cia sang ché, dang tinh thé dugc dé xuét, dang A
cua axit
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(2,2-difloetyl)Jamino)axetic, ma c6 miu nhiéu xa bot tia X
véi it nhat hai dinh x4c dinh & khoang 2-theta = 7,9° va 12,4°.

Theo khia canh khéc ctia sang ché, dang tinh thé duoc dé xuét, dang cia
axit
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(2,2-difloetyl)amino)axetic, ma c6 mau nhiéu xa bot tia X
vé6i it nhit cac dinh x4c dinh & khoang 2-theta = 7,9, 10,9, 12,4, 13,1, 14,7, 15,7,
16,3 va 17,0°.

Theo khia canh khac ctia sang ché, dang tinh thé duoc dé xuét, dang cua

-20-



19417
axit
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(2,2-difloetyl)amino)axetic, ma c6 maiu nhiét xa bot tia X vé
co ban giéng nhu mAu nhiét xa bét tia X dwoc trinh bay trong Fig.6.

Khia canh khéc cta sang ché 1a dang E cta axit |
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(2,2-difloetyl )amino)axetic.

Theo khia canh khéc cia sang ché, dang tinh thé duoc dé xuit, dang E
cua axit
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(2,2-difloetyl)amino)axetic, ma c6 mau nhiéu xa bot tia X
vé6i it nhat mot dinh x4c dinh & khoang 2-theta = 8,2°.

Theo khia canh khac cia sang ché, dang tinh thé duogc dé xuét, dang E
cua axit
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(2,2-difloetyl)Jamino)axetic, ma c6 mau nhiéu xa bot tia X
v6i it nhit mot dinh x4c dinh & khoang 2-theta = 11,6°.

Theo khia canh khac cta sang ché, dang tinh thé dugc dé xuit, dang E
cua axit
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(2,2-difloetyl)amino)axetic, ma c6 mau nhiéu xa bot tia X
v6i it nhat hai dinh x4c dinh & khoang 2-theta = 8,2° va 11,6°.

Theo khia canh khac ctia sang ché, dang tinh thé duoc dé xuit, dang E
cua axit
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(2,2-difloetyl)Jamino)axetic, ma c6 mau nhiéu xa bot tia X

véi it nhét cac dinh x4c dinh & khoang 2-theta = 8,2, 11,6, 11,9, 12,9, 14,7, 15,6,
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16,3 va 18,3°.

Theo khia canh khéc cta sang ché, dang tinh thé duoc dé xuét, dang E
cua axit
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(2,2-difloetyl)amino)axetic, ma co mAu nhiét xa bot tia X vé
co ban gidng nhu mau nhiét xa bdt tia X dugc trinh bay trong Fig.7.

Hop chit cua vi du 4 cling dugc phat hién 1a bdc 16 da hinh, va mét dang
tinh thé dugc dinh nghia trong ban mo ta nay.

Theo d6, khia canh khéc ctia sang ché 13 dang A cia axit
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(2,2,2-trifloetyl)Jamino)axetic.

Theo khia canh khac cla sang ché, dang tinh thé dugc dé xuét, dang A
cua axit
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(2,2,2-trifloetyl)amino)axetic, ma co mau nhiu xa bot tia X
vé6i it nhdt mot dinh xac dinh & khoang 2-theta = 10,9°.

Theo khia canh khac ctia sang ché, dang tinh thé duoc dé xuét, dang A
cua axit
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(2,2,2-trifloetyl)amino)axetic, ma co mau nhiu xa bot tia X
v6i it nhat mot dinh xac dinh & khoang 2-theta = 12,3°.

Theo khia canh khac ctia sang ché, dang tinh thé duogc dé XUat, dang A
cua axit
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(2,2,2-trifloetyl)amino)axetic, ma co mau nhiéu xa bot tia X
v6i it nhét hai dinh x4c dinh & khoang 2-theta = 10,9° va 12,3°.

Theo khia canh khéc cia sang ché, dang tinh thé dugc dé xuit, dang cua
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axit
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(2,2,2-trifloetyl)Jamino)axetic, ma c6 mau nhiéu xa bot tia X
v6i it nhét cac dinh x4ac dinh & khoang 2-theta = 7,9, 10,9, 12,3, 13,0, 15,7, 16,3,
16,9 va 17,8°.

Theo khia canh khéc ctia sang ché, dang tinh thé duoc dé xuét, dang A
cua axit
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(2,2,2-trifloetyl)amino)axetic, ma c6 mau nhiét xa bot tia X
vé co ban giéng nhur mau nhiét xa bot tia X dugc trinh bay trong Fig.8.

Céc gia tri 2-theta ctia cac mAu nhiéu xa bot tia X duoc hiéu réng c6 thé
thay d6i mot cach khéng dang ké giira thiét bj nay véi thiét bi khac hodc giira
mAu ndy v6i mau khéc, va do d6 cac gia tri duoc trich din trong ban mé ta nay
khong duoc hiéu 13 tuyét ddi (xem tai liu Jenkins, R & Snyder, R.L.
‘Introduction to X-Ray Powder Diffractometry’ John Wiley & Sons 1996; Bunn,
C.W. (1948), Chemical Crystallography, Clarendon Press, London; Klug, H. P.
& Alexander, L. E. (1974), X-Ray Diffraction Procedures). Thong thuong, sai sb
do cta goéc nhiéu xa trong biéu dd nhidu xa bot tia X 12 vi du xép xi cong hoac
trir 0,1° 2-theta, va mérc dd sai s do ludng nay can duogc cht y khi xem xét dit
liu nhiu xa bot tia X. Ngoai ra, cling cin hiéu ring cic cudng do cé thé dao
dong tuy thudc vao cac diéu kién thi nghiém va viéc chudn bj miu (hudng duoc
uu tién).

Theo khia canh khéac ctia sang ché, dang tinh thé dic trung béi céc gia tri
2-theta XRD duogc néu trong ban mé ta nay duoc dé xuét, trong d6 cac gia tri
2-theta d6 1a cong hoac trir 0,1 2-theta.

Mau nhiéu xa bdt tia X c¢6 thé thu duoc cling dugce biét 1a miu c6 mot

hodc nhiéu sai s6 do luong phu thude vao cac diéu kién do (nhu thiét bi hodc
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méy dugc st dung). Vi dy, cudng d6 twong dbi cia cac dinh c6 thé bi anh huéng
boi cac hat ¢6 kich thude trén 30 micron va cac khuon dang khéng ddng nht.
Nguoi giéu kinh nghiém ciing s& nh4n biét duoc rang vi tri cia céc phan xa cd
thé bi anh hudng béi chidu cao chinh x4c ma & dé cac miu duogc dit trong nhiéu
xa ké va chudn d6 khong ciia nhidu xa ké. Tinh phang bé mit ciia miu ciing c6
anh huéng nho. Do d6 can hiéu ring céc dang tinh thé theo sang ché duoc mo ta
& trén, trir khi dugc trinh bay khac, 13 khong gidi han & céc tinh thé ma cd céc
mau nhiéu xa bot tia X giéng hét mau nhiéu xa bot tia X duogc thé hién trong cac
Fig.5, 6, 7 va 8 va céc tinh thé bat ky ¢6 cac mau nhidu xa bot tia X vé co ban
gidng nhur mau nhidu xa bot tia X trong cac Fig. nay 13 ndm trong pham vi cta
sang ché. Nguoi c6 hidu biét thong thuong trong linh vuc nhiéu xa bot tia X co
thé d4nh gia sy twong ddng dang ké ctia cdc mAu nhidu xa bdt tia X.

Trong truong hop X 1a lién két don va p 1a 0 trong cong thic (1), hop

chit c6 cong thirc (I) c¢6 thé duge didu ché theo trinh tu duge trinh bay trong so

NH, NH,
g 0 Q NN NTSN
T " | |
!
0 o~ ZoH Zon
+ (1)
Lg® i . .
Bude 1 Budc 2 Budce 3
OMe OMe OH
MeO MeO' MeO
OMe o) 0
MeO (1-3) (1-4) (1-5)
(1-2) 0
R1
! NH
NH2 NH, HN 2
I \(Hn\COOPg’ P
NTN N~ SN R2 NTSN
‘ ‘ (1-8) | _
Z gt Z > g Lg'
. - - Bude 6 5
Budc 4 Buoc 5 }?1 Bude 7
OH Lg? N
MeO MeO S MeO YHn\COOP91
(-9 (7 (1-9) R
NH, NH,
L 1
Z N R3 = H R3
Bude 8
R! R
|
{ 1 {
MeO n "COOPg MeO n "COOH
(1-10) R? R?
()
A
Sodo 1
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trong d6 m, n, R', R? va R® 1a nhu dugc xé4c dinh trong cong thic (1), R* duoc
chon tir c4c nhém Cy4 alkyl, va cac nhém Lg', Lg?, va Lg® ¢6 thé dugc chon mét
cach doc 1ap tir cdc nhom di ra théng thuong ma duge ngudi cé hiéu biét thong
thuong trong linh vuc k¥ thuit nay biét 5, vi du, cac nhém di ra
hydrocarbylsulfonyloxy dugc thé va khong dugc thé, vi du, cic nhém
p-toluensulfonyloxy, mesitylensulfonyloxy, 2,4,6-triisopropylbenzensulfonyloxy,
va cac nhém metansulfonyloxy, va cdc nhom di ra halo vi du, cac nhom di ra iot,
brom, hodc clo. Nhom Pg1 dugc chon tir cac nhom bao vé cho nhém axit
carboxylic, vi du, este vi dy, metyl este, etyl este hodc tert-butyl este.
(Budc 1)

Céc hop chét c6 cong thirc (1-3) ¢o thd dugc didu ché bing phan tng
alkyl hoa tiéu chuén st dung cac hop chét c6 cong thirc (1-1) va cong thirc (1-2).
Vi du, phan tmg cuia hop chét co cong thirc (1-1) véi bazo, vi dy, NaH, KOtBu,
hodc natri hexametyldisilazit, trong dung moi phu hop, vi du, THF hodc DMF, o
nhiét d6 phit hop, vi du, & nhiét do trong khoang tir 0°C dén 20°C, sau d6 bo
sung hop chit ¢6 céng thirc (1-2). H8n hop phan tmg c6 thé dugc gia nhiét, vi
du, & nhiét do trong khoang tir 50°C dén 100°C, tiy y v6i su ¢6 mat cla lugng
xtic tac mudi iodua, vi dy, kali iodua.

(Buoc 2)

Céc hop chét c6 cong thirc (1-4) c6 thé dugc didu ché bang phan (g
gitta hop chat c6 cong thic (1-3) v6i guanidin hodc guanidin cacbonat trong
dung mdi phu hgp nhu metanol hodc etanol, ¢ nhiét d6 duogc tang cao, vi dy, ¢
nhiét d¢ trong khoang tir 50°C dén 150°C. Cac hop chat c6 cong thirc (1-4) co
thé dugc phan 1ap & dang mudi.

Theo mét khia canh theo sang ché, it nhat mot hop chit dugc chon tir cac
hop chét c6 cong thire (1-4) nhu dugc xac dinh trong so dd 1 va cac mubi cia

chung dugc dé xuat.
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(Budc 3)

Céc hop chét ¢6 cong thuc (1-5) c6 thé duge diéu ché bing phan tng
gifta hop chit c6 cong thirc (1-4) vé6i chét khir, vi du, lithi trietylbohydrua hozc
lithi nhdm hydrua, trong dung méi phtt hop, vi du, THF, & nhiét d6 trong khoang
tir 0°C dén 50°C.

Theo mot khia canh theo sang ché, it nhat mot hop chit duoc chon tr cac
hop chét c6 cong thirc (1-5) nhu dugc xac dinh trong so dd 1 va cac mubi cia
chiing dugc dé Xuét.

(Budc 4)

Trong truong hop Lg' 12 nhém di ra hydrocarbylsulfonyloxy, vi du,
metansulfonyloxy, p-toluensulfonyloxy, mesitylensulfonyloxy, hodc
2,4,6-triisopropylbenzensulfonyloxy, cac hop chét c6 cong thirc (1-6) c6 thé
duoc didu ché bing phan img giita hop chét c6 cong thirc (1-5) véi
hydrocarbylsulfonyl halua vi dy, 2-mesitylensulfonyl clorua hodc
2,4.6-triisopropylbenzensulfonyloxy clorua véi sy c6 mét cua bazo vi du,
trialkylamin, vi dy, diisopropyletylamin, trietylamin, hodc
1,4-diazabixyclo[2,2,2]oxtan, trong dung mdi pht hop vi dy, THF & nhiét do
trong khoang tir 0°C dén 50°C.

Theo mot khia canh theo sang ché, it nhat mot hop chat dugc chon tr cac
hop chét c6 cong thic (1-6) nhu dugc xac dinh trong so dd 1 va cac mudi cua
chiing duoc dé Xuét.

(Budc 5) |

Trong truong hop Lg” 13 nguyén t& halogen, vi du, clo hodc brom, céc
hop chét c6 cong thuc (1-7) c6 thé dugc diéu ché bang phan tng gilta hop chét
¢6 cong thirc (1-6) véi hydrocarbylsulfonyl bromua hoéc clorua voi sy cO mat
cta lithi bromua hodc lithi clorua, vi du, metansulfonyl clorua véi lithi clorua,

trong dung mdi phu hop vi du, THF & nhiét d6 phu hop, vi du, & nhiét do trong
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khoang tir 10°C dén 40°C, sau d6 xtr Iy bang axit vi dy, HCI trong dioxan, trong
dung moéi phu hop vi duy, diclometan hoac THF, & nhiét d0 moi trudng xung
quanh, vi dy, & nhiét d trong khoang tir 10°C dén 40°C.

Ngoai ra, trong truong hop Lg” 1a nhém di ra hydrocarbylsulfonyloxy, vi
du, metansulfonyloxy, p-toluensulfonyloxy, hoac mesitylensulfonyloxy, cac hop
chét ¢ cong thirc (1-7) cb thé duoc didu ché b%mg phan mg gifta hop chét c6
cong thirc (1-6) voi hydrocarbylsulfonyl halua, vi du, 2-mesitylensulfonyl clorua,
voi sy ¢6 méat cua bazo, vi du, trialkylamin, vi du, diisopropyletylamin hodc
trietylamin, trong dung méi phu hop, vi du, THF, & nhiét d0 trong khoang tir 0°C
dén 50°C.

Theo médt phuwong 4n theo sang ché, it nhit mot hop chit dugc chon tir
céc hop chét co cong thirc (1-7) nhu duge xac dinh trong so dd 1 va cac mudi
ctia chung duogc dé xuét.

(Budc 6)

Céc hop chét ¢ cong thirc (1-9) c6 thé dugce diéu ché bang phan tng
gitta hop chat c6 cong thic (1-7) véi hop chét c6 cong thirc (1-8) véi sur c6 mit
cua bazo, vi du, kali bicacbonat hoéc natri bicacbonat, tity y véi kali iodua hodc
natri iodua, trong dung moéi phu hgp vi dy, axetonitril, & nhiét d¢ trong khoang
tir 0°C dén 100°C. Budc 6 co thé duge tiép theo budc 5 mét cach lién tuc ma
khéng cén phan tach cac hop chét c¢6 cong thirc (1-7).

Theo mot khia canh theo sang ché, it nhat mot hop chét dugc chon tir cac
hop chét c6 cong thirc (1-9) nhu dugc x4c dinh trong so dd 1 va cac mudi cua
ching dugc dé xuét.

(Budce 7)

Céc hop chét c6 cong thirc (1-10) c6 thé duoc didu ché bang phan tng

gitta hop chit c6 cong thic (1-9) v6i lwong du amin hodc ruou amin phu hop,

trong d6 rugu amin cé thé tuy y c6 nhém rugu cia né dugce bao vé, trong dung
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mdi phu hop, vi du, propionitril, butanol, anisol, clobenzen, hoac 1,4-dioxan, véi
su c6 mdt cua axit trifloaxetic & nhiét do cao, vi du, & nhiét do trong khoang tur
50°C dén 200°C, sir dung gia nhiét thong thuong hoic gia nhiét vi séng.

Theo mét phuong an, it nhat mot hop chat dugc chon tir cac hop chét co
cong thire (1-10), nhu dugc x4c dinh trong ban mé ta ndy, va cic mubi cua
ching duoc dé xuét.

(Budc 8)

Céac hop chét c6 cong thirc (I) c6 thé dugc didu ché bang cach loai bd
nhém bao vé ctia gbe axit carboxylic. Trong trudng hop PG' 1a C,.4 alkyl, PG'
c6 thé dugc loai bo béng phan Umg thuy phéan véi sy ¢ mat cua bazo vi dy, natri
hydroxit trong nuéc, & nhiét do trong khoang tir 0°C dén 40°C. Trong trudng
hop PG’ 1a tert-butyl, PG' c6 thé dugc loai bé bing cach thity phan véi su co
mit cua axit nhu axit clohydric hoac axit trifloaxetic 0,1N dén 10N, & nhiét do
trong khoang tir 0°C dén 100°C.

Trong truong hop R’ 13 hydroxymetyl hozc hydroxyetyl va nhém
hydroxy dugc bao v¢ bdi nhom bao v€, nhém bao vé cling co thé duogc loai bd
theo phuong phap ma dd dugce ngudi c6 hiéu biét thong thuong trong linh vuc
k¥ thuét nay biét r5.

Ngoai ra, hop chit c6 cong thic (I) c6 thé dugc diéu ché theo trinh tu

duoc trinh bay trong so db 2:
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NHz NHz
° N N N\)*N
¥z AN g
+ (1 1)
Lg3
B 2 Buoc 3
Budel oo ute MeO on U Lo cN
2-2) 2-4
MeO (2-2 (2-3) (2-4)
(2-7)
NHZ )N:z )sz
N‘)*N IJ/\Am N SN /EJm N SN
g N R® = R? 7 R3
B
Buéc 4 Bude 5 Buéc 6 uée 7
CN M MeO n coopg
MeO @5) eO 2.6) @
NH,
10
ZSN R
H
R1
&YH\
MeO n~COOH
0] R?
So 3o 2

trong d6 m, n, R', R?, vaR® 1a nhu dugc xac dinh trong cong thic (1), R* duoc
chon tir cac nhom C 4 alkyl, va cac nhém Lg1 va Lg3 c6 thé duoge chon mot cach
doc 1ap tir cdc nhém di ra thong thudng ma duge ngudi c6 hiéu biét thong
thuong trong linh vuc k¥ thuit nay biét 156, vi dy, cdc nhém di ra
hydrocarbylsulfonyloxy duoc thé va khéng duoc thé, vi du, cac nhém
p-toluensulfonyloxy, cic nhdm  mesitylensulfonyloxy, ci4c nhoém
2,4,6-triisopropylbenzensulfonyloxy, va cac nhém metansulfonyloxy, va cac
nhom di ra halo, vi du, cdc nhom di ra iot, brom, va clo. Nhom Pg1 duoc chon tur
cac nhom bao vé cho nhom axit carboxylic, vi du, este nhu metyl este, etyl este

hodc tert-butyl este.
Budce 1

Céc hop chat ¢6 cong thirc (2-2) c¢6 thé duge didu ché bang phuong phéap

tuong tu nhu budc 1 cta so dd 1.
Budce 2

Cac hop chét c6 cong thirc (2-3) c¢6 thé dugc didu ché bang phuong phéap

tuwong tu nhu bude 2 cia so d6 1.
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Budc 3

Céc hop chét c6 cong thirc (2-4) c6 thé duoc diéu ché bang phuong phép

tuong tw nhu bude 4 cta so do 1.
Buoc 4

Céc hop chit c¢6 cong thire (2-5) c6 thé duoc didu ché bang phuong phap

tuong tw nhu bude 7 cia so dd 1.
Buoc 5

Céc hop chét c6 cong thie (2-6) ¢6 thé dugc didu ché bang phan tng
gifta hop chéit c6 cong thirc (2-5) vdi chat khir nhu niken Raney trong hén hop
dung méi pht hgp vi duy, pyridin, axit axetic, va nuéc, & nhiét do phu hop, vi du,
& nhiét do trong khoang tir 20°C dén 50°C.

Budc 6

Céc hop chit c6 cong thirc (2-7) hodc (1-10) c6 thé duge diéu ché biang
phan tng cta hgp chét c6 cong thirc (2-6) v6i hop chét amin phu hop cua cong
thire (1-8) duéi céc didu kién khir amin ma dwgc ngudi cé hiéu biét thong
thuong trong linh vuc k¥ thuat nay biét r5. Vi du khtr amin c6 thé duoc thuc
hién st dung chat khtr phit hop vi du, natri triaxetoxybohydrua, trong dung moi
phu hop vi dy, diclometan va axit vi dy, axit axetic véi sy c6 mit cua cac hat
sang phan tir hoat tinh, hodc bang cach st dung NaBH, trong dung mdi phi hop

vi du, metanol.
Budc 7

Céc hop chét c6 cong thic (I) ¢6 thé dugc didu ché bang phuong phap

tuong tu nhu budce 8 cua so do 1.

Theo mot phuong an, it nhét mot hop chit duoc chon tir cac hop chét c6
cong thuc (2-3) va cac mubi cla ching duogc dé xuét. Theo mot phuong an, it
nhét mot hop chét duoc chon tir cac hop chét c6 cong thirc (2-4) va cac mubi cia
chung dugc dé xuét. Theo mot phuong én, it nhéat mot hop chit duoc chon tir cac
hop chét c6 cong thirc (2-5) va cic mudi ctia chung dugc dé xuét. Theo mot

phuong an, it nhét mét hop chét dugc chon tir cac hop chét c6 cong thirc (2-6)
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va cac mudi cua chung dugc dé xuét.

Nhom bao vé tuy y duge dua vao cac hgp chét c6 cong thic (2-7) hodc
cong thirc (1-10) c6 thé duoc loai bd & diém thuan loi bat ky trong qué trinh
tdng hop sit dung cac diéu kién khir bao vé tiéu chudn ma duoc ngudi ¢6 hiéu
biét thong thuong trong linh vuce k¥ thut nay biéf r3. Cac hop chét c6 cong thirc
(2-7) va cac hop chét ¢6 cong thirc (1-10) c6 thé dugc phan tach & dang musbi.

Trong truong hgp X 1a oxy va p 1a 2 hodc 3 trong cong thirc (I), hop chét
c6 cong thire (I) c6 thé duoc didu ché theo trinh ty duge trinh bay trong so do

3-1 va 3-2, nhu sau:

OHC Chét khr
. L bazo HO
Br OPg AN
OH MeO 0o~ Topg®

MeO
© Buécl  Budc2

(3-1) (3-2) (3-3)
NH,
O (o] 0 N\ N N
/R4 _R* —
_—an? 1)© ° OH
. /(A)R Budce 5
Budc 3 (3-4) Budc 4 MeO o Fopgs oo o /(A)Ropgs
(3-5) (3-6)
NH, NH, NH,
|
Z oH Z Lg' Z Lg'
Budce 8
Budc 6 Bude 7
MeO O/(AlQOH o’(/\)“‘OH MeO O/(A)RLg5
(3-7) MeO
(3-8) (3-9)
So do 3-1

trong d6 m, n, R!, va R? 1a nhu duoc xac dinh trong cdng thire (I), p 1a 2 hoac 3,
R* duogc chon tir cac nhém Cy4 alkyl, va cac nhom Lg', Lg', vaLg’ c6 thé dugc
chon mét cach ddc 1ap tir cdc nhom di ra thong thuong ma duge nguoi cd hiéu
biét thong thuomg trong linh vuc k¥ thuat nay biét rd, vi dy, cdc nhom di ra
hydrocarbylsulfonyloxy duoc thé va khong duoc thé, vi du, cac nhém
p-toluensulfonyloxy, —cac nhém  mesitylensulfonyloxy,  cac nhém
2.,4,6-triisopropylbenzensulfonyloxy, va cidc nhom metansulfonyloxy, va hoac
nhém di ra halo, vi du, nhém di ra iot, brom va clo. Nhém Pg5 duoc chon tur cac
nhém bao vé cho nhém hydroxy, vi du, nhom trialkylsilyl, vi dy, nhom

t-butyldimetylsilyl.
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Budc 1 va2

Céac hop chét c6 cong thitc (3-3) ¢6 thé duge diéu ché bang phuong phap
thong thuong dugc nguoi co hiéu biét thong thuong trong linh vuc k§y thuét nay
biét 5. Vi du, hop chét benzaldehyt ctia cong thire (3-1) c6 thé duge phan tmg
voi hop chét ¢6 cong thirc (3-2) voi sy c6 mit ciia bazo, vi du, kali bicacbonat,
trong dung moi phit hop vi du, DMF, ¢ nhiét d6 moi truong xung quanh, sau do
khir san phim bang chét kh, vi du, natri bohydrua, trong dung méi phu hop, vi
du, ruou, vi du, metanol hodc etanol, hodc ete, vi du, THF, & nhiét do trong

khoang tir 0°C dén 40°C, dé thu dugc céac hop chét c6 cong thirc (3-3).
Buéc 3

Nhom hydroxy trong cac hop chat c6 cong thire (3-3) ¢ thé duoc
chuyén thanh nhém di ra thong thudng ma duge ngudi c6 hiéu biét thong
thuong trong linh vyc k¥ thudt nay biét 16, vi du, cdc nhéom di ra
hydrocarbylsulfonyloxy  duoc th8 hoic khong duoc thé, vi du
p-toluensulfonyloxy, metansulfonyloxy, va mesitylensulfonyloxy, hodc cac
nhom di ra halo vi du, nhém di ra iot, brom va clo, dé thu duoc cac hop chét c6

cong thic (3-4).
Budc 4

Céc hop chit c6 cong thirc (3-5) c6 thé dugc diéu ché bang phan ung
alkyl hoa tiéu chuén sir dung cic hop chét c6 cong thire (3-4) va cong thirc (1-1)
nhu dugc trinh bay trong budc 1 cua so dd 1. Vi duy, phan tng ctia hgp chét co
cong thirc (1-1) véi bazo, vi du, NaH, trong dung moi phu hop, vi du, THF hodc
DMF, & nhiét dd phu hop, vi du, ¢ nhiét d trong khoang tir 0°C dén 20°C, sau
d6 bd sung hop chét cé cong thic (3-4). Hén hop phan tng ¢ thé dugc gia nhiét,
vi du, & nhiét do trong khoang tu 50°C dén 100°C, tuy y véi sy cd mat cua

luwong xuc tac cuia mudi iodua, vi dy, KI.
(Budc 5)

Céc hop chét cé cong thirc (3-6) ¢6 thé duge diéu ché bang phan tng

gitta hop chét c¢6 cong thirc (3-5) véi guanidin hodc guanidin cacbonat trong
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dung mdi phu hop, vi du, metanol hodc etanol, & nhiét d6 cao, vi du, & nhiét do
trong khoang tir 50°C dén 150°C. Céc hop chat c6 cong thirc (3-6) co thé dugc

phan tach & dang mudi.

Theo mot khia canh theo sang ché, it nhat mot hop chit dugc chon tir cac
hop chét c6 cong thitc (3-6) nhu dugc xé4c dinh trong so dd 3-1 va cac mubi ctia

ching dugc dé Xuét.
Budc 6

Nhém bao vé Pg’ cia cac hop chit c6 cong thiic (3-6) ¢6 thé dugc loai
b6 bing chét khir bao vé phit hop. Trong trudng hop Pg’ 1a nhom trialkylsilyl,
céc hop chét c6 cong thic (3-6) co thé dugc phan mg véi axit, vi dy, hydro
clorua, trong metanol & nhiét d6 trong khoang tir 0°C dén 40°C dé tao thanh cac
hop chét ¢6 cong thirc (3-7).

Budc 7

Trong truong hop Lg' 14 nhém di ra hydrocarbylsulfonyloxy, cac hop
chét c6 cong thirc (3-8) c6 thé dugc diéu ché bing phan tmg giita hop chét ¢6
cong thuc (3-7) voi hydrocarbylsulfonyl halua, vi dy, 2-mesytylensulfony]l
clorua, v6i su c6 mit cua bazo, vi du, trialkylamin, vi du, diisopropyletylamin
hodc trietylamin, trong dung moi phtt hop vi du, THF, & nhiét do trong khoang
tir 0°C dén 50°C.

Theo mot khia canh theo sang ché, it nhat mot hop chit dugc chon tir cac
hop chét c6 cong thie (3-8) nhu dugc xéac dinh trong so dd 3-1 va cac mubi cia

ching dugc dé xuét.
Budc 8

Trong truong hop Lg’ 1a nhém di ra hydrocarbylsulfonyloxy, cac hop
cht c6 cong thirc (3-9) c6 thé dugc didu ché bing phan tmg gifta hop chét c6
cong thic (3-8) véi hydrocarbylsulfonyl halua, vi du, metansulfonyl clorua,
trong dung moi phu hop, vi du, THF, ¢ nhiét do mﬁi treong xung quanh, vi dy, ¢
nhiét d6 trong khoang tir 10°C dén 40°C. Céc hop chat ¢ cong thirc (3-9) con

6 thé duoc didu ché bang phan tmg gitta hgp chét c6 cong thire (3-8) voi chét
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tao halogen hoa, vi du, lithi bromua hodc lithi clorua, v6i sy ¢6 mit cua
hydrocarbylsulfonyl bromua hoéc clorua, trong dung méi phu hop vi du, THF, &
nhiét d6 méi trudong xung quanh, vi du & nhiét do trong khoang tir 10°C dén
40°C.

Theo mot khia canh theo sang ché, it nhat mot hop chét duoc chon tir cac
hop chét c6 cong thic (3-9) nhu duge x4c dinh trong so d6 3-1 va cac mudi cla

ching duoc dé xuat.

R‘l NH,
|
HN
j/w‘\coom,1 "N
R (1-8) 2
(3-9) - .
R2
Budc 9 /(A)p COOPg1 Buéce 10
MeO o N n
1
(3-10) R
Nl SN Ty Nl SN (T
R — Y YR
R2 Buéc 11 R2
COOPg' PO )\M/COOH
MeO O’Hpr\[l)\(\% ’ MeO 0" N ;
(3-11) R’ (1) R’
So do 3-2

trong d6 m, n, R!, R?, va R? 1a nhu duge x4c dinh trong cong thuc (I), p 1a 2
hodc 3, va nhom Lg1 c6 thé duoc chon mot cach doc 1ap tir cac nhém di ra thong
thuong ma dugc ngudi cé hiéu biét théng thuong trong linh vuc k§ thuét nay
biét r3, vi du, cac nhém di ra hydrocarbylsulfonyloxy dugc thé va khong duogc
thé, vi du, p-toluensulfonyloxy, mesitylensulfonyloxy,
2,4,6-triisopropylbenzensulfonyloxy va cdac nhém metansulfonyloxy, va céac
nhém di ra halo, vi du, nhém di ra iot, brom va clo. Nhom Pg1 duoc chon tur cac
nhém bdo vé cho nhém axit carboxylic, vi du, este vi du, metyl este, etyl este

hodc tert-butyl este.

(Budc 9)
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Céc hop chét c6 cong thirc (3-10) c6 thé duoc didu ché bang phan tng
gitta hop chit c6 cong thirc (3-9) v6i hop chét c6 cong thirc (1-8) véi sur c6 mat
cua bazo vi duy, kali bicacbonat hodc natri bicacbonat, tiy y véi kali iodua hoac
natri iodua, trong dung moi phu hop, vi dy, axetonitril, & nhiét d trong khoang
tir 0°C dén 100°C.

Theo mot khia canh theo séang ché it nhat mot hop chit duge chon tir cac
hop chét c6 cong thirc (3-10) nhu dugc xac dinh trong so d6 1 va cac mudi cua

chung duoc dé xuét.
Budce 10

Céc hop chét c6 cong thic (3-11) c6 thé dugc diéu ché bing phan tmg
gitta hop chét c6 cong thirc (3-10) v6i lugng du amin hodc rugu amin phu hop,
trong d6 ruou amin c6 thé tily y ¢6 nhém rugu clia né duge bao vé, trong dung
modi phu hgp, vi du, propionitril, butanol, hodc 1,4-dioxan, véi su c6 mit cia
axit trifloaxetic & nhiét do cao, vi du, & nhiét do trong khoang tir 50°C dén

200°C, st dung gia nhiét thong thuong hodc gia nhiét vi séng.

Mot khia canh theo sang ché, hop chét co cong thirc (3-11), nhu dugce

x4c dinh trong ban mo ta nay, va cac muoi cua chung duoc dé xuat.
Budc 11

Céc hop chit c6 cong thirc (I) c6 thé duge diéu ché bang cach loai bd
nhom bao vé cua géc axit carboxylic, v4i sy c6 mat cia bazo vi du, natri
hydroxit trong nudc, & nhiét do trong khoang tir 0°C dén 40°C. Trong trudng
hop R? 13 hydroxymetyl hoic hydroxyetyl va nhém hydroxy dugc bao vé bdi
nhém béo vé, c6 thé loai bé nhém bao vé theo phuong phap ma dugc ngudi co

hidu biét thong thuong trong linh vuc k§ thudt niy biét rd.

Ngoai ra, hop chit c6 cong thic (I) co thé duoc didu ché theo trinh tu
duoc trinh bay trong so db 4:
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NH, )NSZ NH,
P ¥z
OH Lg' NN RS
H
Budc 1
Budc 2 Budc 3
{~p Sdp
MeO O OPQ5 MeO O OP95 MeO O/(/\)QOPQS
(3-3) (4-1) (4-2
NH, NH, R NH,
A Sy MY P
N1 SN Ty N| N m ﬁ/(/‘)ﬂ\COOPg1 NI SN T
NN R ZONTR R?_ (45 ZSNTR
H H H
2
Budc 4 e Bude 5 Ll ;'LM/ .
COOP
MeO o on MeO 0" TLgs MeO 0" N g
(43 (4-4) (4-6) R’
10
ZSNTRe
H
2
Budc 6 Ll R
COOH
MeO o ']‘ n
R1
()
So do 4

trong d6 m, n, R', R, va R’ 1a nhu dugc x4c dinh trong cong thirc (I), p 1a 2
hoac 3, va cac nhém Lg1 va Lg5 c6 thé duogc chon mdt cach doc 1ap tir cdc nhém
di ra théng thuong ma duogc nguoi co hidu biét thong thudng trong linh vyc k¥
thuat nay biét r5, vi du, cac nhém di ra hydrocarbylsulfonyloxy duoc thé va
khong dugc thé, vi du, p-toluensulfonyloxy, mesitylensulfonyloxy,
2,4,6-triisopropylbenzensulfonyloxy va cac nhéom metansulfonyloxy, va cac
nhom di ra halo vi du, nhém di ra iot, brom va clo. Nhom Pgl duoc chon tir cac
nhém bao vé cho nhém axit carboxylic, vi dy, este nhu metyl este, etyl este hodc
tert-butyl este. Nném Pg’ dugc chon tir cdc nhém béo vé cho nhém hydroxy, vi
"du, nhom trialkylsilyl, vi du, t-butyldimetylsilyl.

Budc 1

Céc hop chét c6 cong thirc (4-1) ¢6 thé duge dieu ché bang phuong phép

tuong tw nhu budce 7 cua so d6 3-1.

Theo mot khia canh theo sang ché, it nhat mot hop chit duge chon tir cac

hop chét c6 cong thic (4-1) nhu duge x4c dinh trong so dd 1 va cac mubi cia
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chiing duoc @& xuét.
Budc 2

Céc hop chat ¢6 cong thirc (4-2) c¢6 thé duoc didu ché bang phuong phap

tuong tu nhu budc 10 cia so dd 3-2.

Theo mot khia canh theo sang ché, it nhat mot hop chit duoc chon tir cac
hop chét ¢ cong thirc (4-2) nhu duoc x4c dinh trong so dd 1 va cac mudi cua

ching duoc dé xuit.
Budce 3

Trong trudng hop R’ 13 hydroxymetyl hodc hydroxyetyl va nhém
hydroxy khong dugc bdo v€, nhom hydroxy co thé duoc bao vé bang phan tng
ctia hop chét c6 cong thirc (4-2) véi axetic anhydrua hodc axetyl clorua véi su
c6 mét cua bazo, vi dy, trialkylamin, vi du, diisopropyletylamin hoéc trietylamin,
va lugng xtc tac N,N-dimetyl-4-aminopyridin trong dung mdi phu hop, vi duy,
THEF, & nhiét d phu hop, vi du, & nhiét d6 trong khoang tir 10°C dén 40°C, sau
d6 khir bao vé nhém bao vé Pg’ biang chét khir bao vé phu hop. Trong trudng
hop Pg’ 1a nhom trialkylsilyl, chat trung gian c6 thé dwoc phan tmg véi
tetrabutylamoni florua trong THF & nhiét d6 trong khoang tir 0°C dén 40°C dé
tao thanh cac hop chét ¢ cong thirc (4-3).

Ngoai ra, trong trudng hop R’ khéng chira nhém hydroxy tu do, cac hop
chét c6 cong thirc (4-3) c6 thé dugc didu ché bang phuong phap tuong ty nhu
buéce 6 cia so dd 3-1.

Theo mot khia canh theo sang ché, it nhat mot hop chit duoc chon tir cac
hop chét c6 cong thirc (4-3) nhu duge x4c dinh trong so d6 1 va cac mubdi cia
ching duoc dé xuit.

Budc 4

Céc hop chét c6 cong thirc (4-4) c6 thé duge diéu ché bang phuong phéap

tuong ty nhu bude 8 cua so dd 3-1.

Theo mdt khia canh theo sang ché, it nhat mot hop chét duoc chon tir cac

hop chét cé cong thirc (4-4) nhu duge xac dinh trong so do 1 va céc mudi ca
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ching duoc dé xuét.
Buéce 5

Céc hop chét c6 cong thirc (4-6) c6 thé duoc didu ché bang phuong phéap

tuwong tu nhu budc 9 cua so db 3-2.

Theo mot khia canh theo sang ché, it nhat mot hop chét duoc chon tir cac
hop chét c6 cong thirc (4-6) nhu duoc xéc dinh trong so dd 1 va cac mudi cua

chung duoc dé xuét.
Budce 6

Céc hop chét c6 cong thirc (I) c6 thé dugc diéu ché bing cach loai bo
nhom bao vé cua géc axit carboxylic, véi sy c6 mat cua bazo vi du, natri
hydroxit trong nudc, & nhiét do trong khoang tir 0°C dén 40°C. Trong trudng
hop R’ 13 hydroxymetyl hodc hydroxyetyl va nhom hydroxy dugc bao vé béi
nhém béo vé, cb thé loai bd nhém bao vé theo phuong phap ma duge ngudi c6

hidu biét thong thudng trong linh vuc k§ thuat nay biét rd.

Trong trrong hop nhém hydroxyl trong R’ dugc bao vé, nhém bao vé d6
c6 thé 13, vi du, nhom alkyl este, nhém bao vé gbc silic, hodc nhém bao vé gbe
benzyl.

Theo mét phuong 4n, nhém hydroxy nhu vy trong R’ trong cong thirc
(1-10), cdng thirc (2-5), cdng thirc (2-6), cdng thirc (2-7), cong thirc (3-11) hodc
hop chét c6 cong thirc:

R3

HzN/L‘\/)m/\

b

ma 1 nguyén liéu khéi dau cho céc hop chit nay c6 thé dugc bao vé biang nhém
bao vé gbc silic hodc nhém bao vé gdc benzyl. Nhém bao vé gbe silic c6 thé 1a
nhém tri(C;4 alkyl)silyl, vi dy, nhoém trimetylsilyl hodc nhom
tert-butyldimetylsilyl. Theo mdt phuong 4n, R’ 13 tert-butyldimetylsilyl.

Theo mét phuwong an, nhém hydroxy nhu vay trong R? ¢6 thé dugc bao
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vé boi nhom axetyl ma c6 theé dugce loai bo dudi diéu kién bazo & bude cudi

cung trong moi so do.

Céc hop chit c¢6 cong thirc (1-8) c6 thé sén co trén thi truong hoic c6 thé
duoc didu ché bing cac phuong phap théng thudng dugc ngudi co hiéu biét
thong thuong trong linh vuc k§ thuat nay biét 3. Vi du, khi R? 1a hydro hoic
C 1.4 alkyl, cac hop chét ¢6 cong thic (1-8) c6 thé dugc didu ché theo so db 5-1:

Br
%COOPg 45;)_, A COOPg'

R2
(5-1)

1 8)
n COOH
R2

Bao vé axit carboxylic

(5-3)
So dd 5-1

trong d6 n, R' va R* 12 nhu dugc x4c dinh trong cong thirc (I), va nhom Pg'
duoc chon tir cac nhém bao vé cho nhém axit carboxylic, vi dy, este, nhu metyl

este, etyl este hodc tert-butyl este.

Céc hop chét c6 cong thirc (1-8) ¢6 thé dugc didu ché bing phan tng cia
hop chét c6 cong thic (5-1) véi hop chét c6 cong thic (5-2) v6i su c6 mit clia
bazo, vi du, trialkylamin, vi du, trietylamin hodc diisopropyletylamin, trong
dung moi phu hop, vi du, THF, axetonitril, hodc diclometan, va & nhiét 46 phu
hop, vi dy, & nhiét do trong khoang tir 10°C dén 40°C.

Ngoai ra, cac hgp chét c6 cong thirc (1-8) c6 thé dugc diéu ché bang
cach bao vé axit carboxylic cua cong thuc (5-3), ma la hop chét sén c6 trén thi
trudng hodc c6 thé dugc diéu ché bang phuong phéap thong thuong dugc ngudi
¢6 hiéu biét théng thudng trong linh vuc k§ thudt nay biét rd. Khin 1a 1, cac hop
chit c6 cong thirc (1-8) c6 thé dugc didu ché bang phan tng alkykl héa nhu
trong so dd 5-2 dudi day.
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RN ll?1
1 52 _ HN
,Z/\coopg _ (52 | Y\COOP@
R 2
R
(5-4) (1-8)

So dd 5-2

trong d6 R' va R? 1a nhu dugc xac dinh trong cdng thire (1), va nhém Pg' duoc
chon tir cac nhém bao vé cho nhom axit carboxylic, vi dy, cac este nhu metyl
este, etyl este hodc tert-butyl este.

Hop chét c6 cong thitc (5-4) 6 thé duge phan tmg véi hop chat ¢ cong
thire (5-2) trong dung mdi pht hop nhu rugu, vi dy, etanol, d8 thu duoc hop chit
c6 cong thire (1-8).

Ngoai ra, hop chét c6 cong thirc (I) c6 thé duoc didu ché theo trinh ty
dugc trinh bay trong so db 6:

R! OH O

' o o
\TA4F\COOP@ OR*
OR*

HN
Hali©\/ R? (62 HaID\/$1 (6-4)
2 N R
MeO Y Bugc1 Meo W/Hn\COOF’g‘ Budc 2 !
R? MeO \TA4F\COOPQ

(6-1) (6-3)
RZ
(6-5)
NH2 NH,
N])*N Nl SN
ZoH T
1 ] 1 Buéce 5
Bude 3 'T Budc 4 E
MeO n~COOPg' MeO \TA4F\COOP¢
R? . R?
(6-6) (6-7)
NH2 NH2
L L
Z 3 = . 3
N~ R - N~ R
H Budc 6 H
R! R
| i
N . N
MeO n COOPg MeO n~COOH
(6-8) R? R?
(n
Sodo 6

trong d6 m, n, R!, R? va R’ 1a nhu duge xé4c dinh trong cong thirc (1), R* duoc
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chon tir cac nhom Cisalkyl, cac nhém Lg1 va Lg2 c6 thé duoc chon mot cach
doc lap tir c4c nhém di ra thong thudng ma duge ngudi 6 hiéu biét thong
thuong trong linh vuc k§ thudt nay biét 16, vi du, cac nhém di ra
hydrocarbylsulfonyloxy duogc thé va khong duoc thé nhu cac nhém
p-toluensulfonyloxy, mesitylensulfonyloxy, 2,4,6-triisopropylbenzensulfonyloxy
va metansulfonyloxy, va cac nguyén tir halogen nhu iot, brom hodc clo. Nhom
Pg1 duoc chon tir cadc nhém bao vé cho nhom axit carboxylic, vi du, este nhu

metyl este, etyl este hodc tert-butyl este. Hal la brom hoéc iot.
Budce 1

Hop chét c6 cong thirc (6-3) ¢6 thé duoc diéu ché bang phan tmg N-alkyl
hoa tiéu chuén st dung hop chit cé cong thic (6-1) v6i hop chét c6 cong thirc
(6-2) voi sy ¢ mat cua bazo nhu Kkali bicacbonat, natri bicacbonat, natri
cacbonat, kali cacbonat, trietylamin hogc N,N-diisopropyletylamin tiry y v6i kali
iodua hodc natri iodua, trong dung moi | phu hop nhu axetonitril,
dimetylformamit va dimetylaxetamit ¢ nhiét do, vi du, trong khoang tir 0°C dén
100°C.

Theo mo6t phuong an theo sang ché, it nhat mot hop chit duoc chon tir
hop chét c6 cong thire (6-3) nhu duge xéc dinh trong so dd 6 va cac mudi cta

ching dugc dé Xuét.
Budc 2

Hop chat c6 cong thic (6-5) c6 thé duoc didu ché bang phan tmg Heck
gitra hop chét c6 cong thirc (6-3) va hgp chét c6 cong thirc (6-4). Phan (mg nay
¢6 thé duoc thuc hién st dung chit xuc tac paladi, nhu Pd(OAc), hodc
1,1'-bis(di-tert-butylphosphino)feroxen paladi diclorua, bazo nhu kali
bicacbonat, natri bicacbonat, natri cacbonat, kali cacbonat hodc
dixyclohexylmetylamin, va mudi amoni nhu tetrabutylamoni clorua hoac
tetrabutylamoni bromua. Phan g nay c6 thé dugc thuc hién trong dung moi
phu hop nhu tetrahydrofuran hodc dimetylaxetamit & nhiét d9, vi du, trong
khoang tir 50°C dén 150°C.

Theo mot khia canh theo sang ché, it nhat mot hop chit duge chon tlr cac
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hop chit c6 cong thirc (6-3) nhu duoc xac dinh trong so d6 6 va cac mubi cia

chung duoc dé xuét.
Budce 3

Hop chét c6 cong thiic (6-6) c6 thé dugce diéu ché bang phuong phéap

tuong tu nhu bude 2 ciia so b 1.
Budc 4

Hop chit c6 cong thiic (6-7) c6 thé duge diéu ché bang phuong phap

tuong tu nhu bude 4 ciia so do 1.
Budce 5

Hop chit ¢ cong thirc (6-8) c6 thé duoc didu ché bang phuong phép

tuong tw nhu bude 7 cia so dd 1.
Budc 6

Hop chit c6 cong thirc (I) c6 thé dugc diéu ché bang phuong phép tuong
tu nhu buéc 8 cia so dd 1. Trong trudng hop R’ 1a hydroxymetyl hodc
hydroxyetyl va nhém hydroxy dugc bao vé béi nhém bao vé, cling cod thé loai bo
theo phuong phap ma dugc nguoi co hiéu biét théng thuong trong linh vuc k¥

thuat nay biét rd.

C6 thé danh gia dugc ring, cc nhom nhay bét ky trong cac hop chét co
th can thiét hodc duoc mong mudn 1a dugc bao vé trong mot sb phan ung. Vi
du ma & d6 su bao vé 1 cn thiét hodc dugec mong muén va cac phuong phap
bao vé phu hgp 1a dad dugc nhiing nguoi co hiéu biét théng thuong trong linh
vue k¥ thuat nay biét r6. Cac nhom bao vé thong thuong cé thé duge st dung
pht hop véi viée thuc hanh tidu chuén (d& minh hoa, tham khao tai liéu T.W.
Green, Protective Groups in Organic Synthesis, tai ban 1an thit ba, John Wiley
and Sons, 1999). Do d6, néu céc chit phan tmg bao gdm cac nhém nhu amino,
carboxy hoac hydroxy thi cac nhéom nay dugc céd thé dugc mong muén bao vé

trong mot sO phan ung dugc néu trong ban mo ta nay.

Céac hop chét dugc mé ta trong ban mo ta nay cé thé 1a cac chét trung

gian hitu ich d& didu ché cac hop chét c6 cong thirc (I) va c6 thé duogc phan 1ap &

-42-



19417

dang axit/bazo tu do hodc ¢ dang mubi. Do d6, mdt sb khia canh va phuong an
theo sang ché d& xuét trung gian dwoc mé ta trong ban md ta nay, hodc mudi cia
né, trong d6 nhém bat ky trong s6 cac nhém bién d6i duoc mé ta dbi véi trung
gian nay c6 thé nhan bét ky gi4 tri ndo dugc md ta trong ban mé ta ndy trong
moi lién hé v6i nhém do.

Céc vi du khéng mang tinh gi6i han vé& cac mudi duge dung phi hop cia
hop chét c6 cong thic (I) gdbm c6 cac mubi cong axit ctia hop chit ¢6 cong thirc
(D), vi du, cac mudi cdng axit voi axit hitu co hoac vo co vi dy, axit clohydric,
axit axit bromhydric, axit sulphuric, axit trifloaxetic, axit xitric, axit maleic,
asparagin, hodc glutamin. Cac vi du khéng mang tinh gi6i han vé cac mubi duoc
-dung phi hop ctia hop chét c6 cong thirc (I) cling bao gébm cac mubi cong bazo
cua hop chét co cong thuc (I), vi du, céac mudi cong bazo vdi bazo vo co hodc

hitru co vi du, muoi natri, muoi kali, metylamin, hoac 2-aminoetanol.

ft nhét 12 mot hop chét dugc chon tir cac hop chét c6 cong thie (I) va cac
mubi duge dung cua né theo sang ché c6 thé duoc st dung & dang tién thube,
tire 12 hop chit ma dugc phan bb trong co thé nguoi hodc dong vat dé giai phong
hop chit hodc mubi theo sang ché. Tién thubc c6 thé dugce st dung dé 1am bién
dbi cac dic tinh vat ly va/hoac cac dac tinh dugc dong hoc cua it nhét 1a mot hop
chét theo sang ché. Tién thubc c6 thé dugc tao thanh khi it nhét 1a mot hop chét
theo sang ché chira it nhat 13 mot nhém va/hodc phan tir thé phi hop ma & 4o it
nhét 13 mot nhém 1am bién ddi dic tinh c6 thé dwoc gin vao. Cac vi du khong
mang tinh gi6i han vé cac tién thudc gdm c6 cac chit din xuét troﬁg co thé séng
c6 thé chia tich ma c6 thé, vi dy, dugc hinh thanh & it nhat 1a m§t nhém amin
trong it nhét 1a mét hop chat dugc chon tir cic hop chit cé cong thire (I) va cac

muoi dugc dung cia nd.

Theo d6, sang ché bao gdm cac hop chat nay cua cong thire (I) nhu duoc
xéc dinh trude d6 trong ban mod ta ndy va cac mubi duge dung cua chung khi sin
c¢6 bing cach téng hop hitu co va khi sin c6 trong co thé ngudi hoic dong vat
bang cach chia cét tién thube cua nd. Theo d6, sang ché bao gdm cac hop chét

d6 cta cong thirc (I) ma duge tao thanh bang cac phuong phéap tong hop hitu co
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va ca cac hop chét nhu vay ma dugc tao thanh trong co thé ngudi va dong vat
bang céach trao ddi chit hop chét tién chit, tirc 13 hop chét c6 cong thire (I) c6 thé
13 hop chét duogc tao thanh bang cach tong hop hodc hop chit dugc tao thanh

bing cach trao ddi chat.

Vi du khong giéi han vé tién thubc dugce dung phu hop ctia hop chét c6
cong thire (I) 12 mét tién thudc ma dya trén sy phan doan y té hop ly dé phu hop
str dung cho co thé ngudi hodc déng vat ma khong co cac hoat tinh duoc ly

khéng mong mubn va khong cé doc t6 khong thich hop.

Cac dang khac nhau cua tién thudc dugc mo ta, vi du, trong céac tai li€u

sau day:

a) Methods in Enzymology, Tép 42, trang 309-396, bién soan bdi K.
Widder, et al. (Academic Press, 1985);

b) Design of Pro-drugs, bién soan bdi H. Bundgaard, (Elsevier, 1985);

c) A Textbook of Drug Design va Development, bi€én soan boi

Krogsgaard-Larsen va

H. Bundgaard, Chapter 5 “Design va Application of Pro-drugs”, bién soan béi H.
Bundgaard trang 113-191 (1991);

d) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992);

e) H. Bundgaard, et al., Journal of Pharmaceutical Sciences, 77, 285
(1988);

f) N. Kakeya, et al., Chem. Pharm. Bull., 32, 692 (1984);

2) T. Higuchi va V. Stella, “Pro-Drugs as Novel Delivery Systems”, A.C.S.
Symposium Series, Tap 14; va
h) E. Roche (editor), “Bioreversible Carriers in Drug Design”, Pergamon
Press, 1987.

Vi du khong gi6i han vé tién thubc duoc dung phu hop ctia hop chét co
cong thirc (I) ma c6 nhém amin 1a dan xuét amit trong co thé séng c6 thé phan

tach ctia né. Céc vi du khong mang tinh gii han vé cac amit dugc dung phu hop
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tr nhom amino gém co6 amit dugc tao thanh bdi nhom Cy_jpalkanoyl, vi duy,
nhém axetyl, nhém benzoyl, nhém phenylaxetyl, nhém benzoyl dugc thé, va
nhom phenylaxetyl duoc thé. Cac vi du khong mang tinh giéi han vé cac phan tir
thé vong trén cic nhém phenylaxetyl va benzoyl gébm c6 aminometyl, N
alkylaminometyl, N,N-dialkylaminomety], morpholinometyl,
piperazin-1-ylmetyl, va 4-(C,4 alkyl)piperazin-1-ylmety]l.

Céc tac dung trong co thé sdng cia hop chit c6 cong thirc (I) cb thé co
duogc tao ra mot phﬁn bdi mot hodc nhiéu chét chuyén hoéa ma duogc tao thanh
trong co thé nguoi hodc dong vét sau khi sit dung hop chét cé cong thirc ().
Nhu d3 néu & phén trude cia ban mé ta ndy, cac tic dung trong co thé séng cia
hop chét c6 cong thie (I) cling c6 thé dugc tao ra bang cach chuyén hoéa hop

chét tién chét (tién thubc).

Theo mét phuong 4n theo sang ché, duge phdm dugc dé cip ma bao gébm
it nhit mot hop chat duoc chon tir cac hop chat c¢6 cong thic (I) va cac mudi
duoc dung ciia n6, nhu duoc xac dinh trong & phan trude trong ban mo ta nay,
két hop voi it nhét 14 mét chit mang hodc chét pha lodng dugc dung. Dugc
phim c6 thé duogc sir dung trong diéu tri bénh ung thu. Ché phim c6 thé & dang
phtl hop d sir dung duong miéng, vi du, & dang vién nén hoic vién nang; dé st
dung duong tiém ngoai rudt (bao gém tiém tinh mach, tiém dudi da, tiém bép,
tiém mach, hodc tiém truyén) nhu dung dich v6 tring, huyén phu, hodc nhil
tuong; dé su dung duong boi ngoai da, vi du, nhu thubc m& hodc kem; hodc dé

st dung duong truc trang, vi du, nhu vién dan.

ft nhat mot hop chét dwoc chon tir cac hop chit c6 cong thirc (I) va céc
mubi duoc dung cia nd6 con cod thé duoc su dung & dang phun khi dé x0ng.
Thudc phun khi (vi dy, ché phém phun, xit, bot kho, v.v) c6 thé duoc tuy y bao
ché & dang dung dich nudc hodc huyén phu, hodc & dang sol khi dwgc chuyén tir
b6 duge tang 4p nhu may x6ng dinh lidu dugc ting 4p bang cach st dung, vi duy,
chét diy duoc héa 16ng. Ché phidm dang bot kho ciling c6 thé duoc st dung. Sol
khi phit hop dé x6ng c6 thé hoic 1a dang huyén phu hozc 13 dung dich, va thong

thudng chira it nhat mét hop chét duoc chon tir cac hop chat cé cong thic (I) va

-45-



19417

cac mudi duoc dung cia nd va (cac) chat day phu hop bét ky nhu, vi du
cloflocarbon chira hydro hoic flocarbon hozc hdn hop cia chiing. Vi duy, sol khi
c6 thé chira hydrofloalkan nhu 1,1,1,2-tetrafloetan, heptafloalkan (HFA) nhu
1,1,1,2,3,3,3-heptaflo-n-propan, hodc hdn hop cta ching. Sol khi c6 thé tuy y
chira thém ta dugc didu ché ma di duge nhitng ngudi c6 hidu biét théng thuong
trong linh vyc k¥ thuat nay biét 6 nhu chit hoat dong bé mat (vi dy, axit oleic
hodic lexithin) va chat ddng dung méi (vi du, etanol), v.v. Vi du, phé pham sol
khi c¢6 thé dugc phan tin bing cach st dung may xong duoc biét dén 13
“TURBUHALER™”,

Pé sir dung dudng miéng, it nhit mot hop chét duwoc chon tir cac hop
chét ¢6 cong thirc (I) va cac mudi duoc dung cia nd theo sang ché c6 thé duoc
tron 1an véi it nhat mét ta dugce va/hodc chit mang, vi du, dugc chon tir lactoza,
sacaroza, sorbitol, manitol; cac tinh bot, vi dy, tinh bdt khoai tay, tinh bot ngo,
hodc amylopectin; céc chat din xuét xenluloza; céc chit gin két, vi du, gelatin
hodc polyvinylpyrolidon; va/hodc cac chét lam tron, vi du, magié stearat, canxi
stearat, cac polyetylen glucol, cac sap, cac parafin va chét tuong ty, va sau dé
nén thanh céc vién nén. Néu céc vién nén can dugc bao thi phén 16, duge diéu
ché nhu dugc mé ta & trén, c6 thé duoc bao bang dung dich dudng c6 ma c6 thé
chira, vi du gobm Arabic, glatin, bot da talc, va dioxit titan. Ngoai ra, vién nén co

thé dugc bao bang polyme phi hgp ma duoc hoa tan trong dung méi dé bay hoi.

Pé bao ché cac vién nang gelatin mém, it nhat mét hop chat dwoc chon
tir cac hop chit ¢ cong thire (I) va cac mubi duge dung ciia né theo sang ché co
thé dugc tron 1an véi, vi du, dau thuc vat hodc polyetylen glycol. Céac vién nang
gelatin cimg c6 thé chita cac hat cta it nhat mot hop chét str dung mbi t4 dugc
cho cac vién nén néu trén. Ngoai ra cac dang ché phdm 1dng hodc ban rin cia it
nhit mot hop chét theo sang ché c6 thé dugc nhdi thanh cac vién nang gelatin
ctng. Céc ché phdm 16ng dé sir dung dudong miéng cé thé & dang siro hoic céc
huyén phu, vi dy, cac dung dich chira it nhét mét hop chét theo sang ché, can
bang 13 dudng va hdn hop ctia etanol, nudc, glyxerol va propylen glycol. Cac
ché phim dang 16ng nay tiy ¥ c6 thé chira cac chét tao mau, cac chét tao huong,

sacarin carboxymetylxenluloza lam chit 1am day, va/hodc céac ta dugc khac da
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dugc nhimg ngudi c6 hiéu biét théng thudng trong linh vuc k§ thuat nay biét r5.

ft nh4t mét hop chit duwoc chon tir cic hop chét c6 cong thirc (I) va cac
mudi dugc dung cua no co thé duoc sir dung cho cac déi tuong nhu dong vat
mau néng & liéu don vi trong khoang tir 5mg/m” dén 5000mg/m’ dién tich co thé
ctia dong vat, tirc 1a xAp xi trong khoang tir 0, 1mg/m* dén 100mg/kg, va lidu nay
c6 thé mang lai lidu hitu hiéu diéu tri. Céc lidu dugce bao céo trén co sd trong
lugng cua hop chét c6 cong thire (I). Dang liéu don vi nhu vién nén hodc vién
nang s€ thuong bao gbm, vi du khoang tir 1mg dén 250mg thanh phan hoat tinh,
vi du, hop chét c6 cong thirc (I). Vi dy, liéu hang ngay trong khoang tir Img/kg
dén 50mg/kg co thé sir dung. Tuy nhién, lidu hang ngay sé& thay dbi theo yéu cau
phu thudc vao dbi tuong duogc diéu tri, duong st dung cu thé, va mirc d6 nghiém
trong ctia bénh dugc didu tri. Theo d6 lidu tbi uu c6 thé dugc xac dinh bdi bac si

didu tri ma didu tri cho bénh nhén cu thé bét ky.

Tham khao chuong 25,3 trong tdp 5 cua tai liéu Comprehensive
Medicinal Chemistry (Corwin Hansch; Chairman of Editorial Board), Pergamon

Press 1990 d& biét thém thong tin v& cac dudng st dung va phac dd 1iéu lugng.

Theo ndi dung sang ché, thuit ngir “diéu tri” cling bao gobm “phong
ngua” trir khi c6 cac chi dan cu thé trai ngugce. Cac thuat ngit “dé diéu tri” va

“bang diéu tri” c6 thé dugc cdu thanh theo thuat ngit nay.

Khi dugc st dung trong ban mo ta nay, thuat ngit “diéu tri” dung theo
nghia théng thudng hang ngay 1a déi phé véi bénh nhdm lam giam mot phan
hodc toan bd mdt, mot sb hoidc tht ca cac triéu chimg cia nd, hodc dé didu chinh

hodc diéu hoa cac bénh ly tiém an.

Khi duoc st dung trong ban md ta nay, thudt nglt “phong ngira” dung
theo nghia hang ngay thong thuong va bao gdm viéc phong ngira ban dau dé
ngan chin sy phét trién ctia bénh va phong ngira thir phat khi bénh da tién trién
va bénh nhan dugc bao v& mot cach tam thoi hodc lau dai chéng lai cac dot cép
hoac su x4u di ctia bénh hodc su phat trién clia cac triéu ching méi lién quan
dén bénh.

ft nhit mot hop chat dugc chon tir cc hop chat cé cong thic (I) va céc
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mudi duoc dung cia né theo sang ché c6 thé 1a cac chat hoat hoa hiéu qua cta
TLR7 in vitro. Theo d6, it nh4t 13 mét hop chét theo sang ché c6 thé duoc ky
vong 1a cac chit hiru ich tiém nang trong didu tri hodc phong ngura cac bénh
hodc cac tinh trang bénh do hoidc mot phin do TLR7 giy ra. Vi dy, cé4c tinh
trang va cac bénh khong c6 y nghia gidi han sau day duogc liét ké trong cac doan

tir 1 dén 8 dudi day c6 thé diéu tri dugc bang cac hop chét theo sang ché.

1. Pudng hé hép: bénh tic nghén dudng ho h4p bao gdm: hen suyén, bao
gdm phé quan, di tmg, noi sinh, ngoai sinh, do tap luyén, do thudc (bao gom giy
ra boi aspirin va NSAID), va hen suyén do bui; ca thé tirng con va dai dang ciia
tht ca cac dang nghiém trong, va cdc nguyén nhan khac gy ra tdng phan ung
dudng ho hép; bénh phéi tic ngh&n man tinh (COPD); viém phé quan, bao gdm
viém phé quan truyén nhiém va viém phé quan 4i toan; khi thung; chung gidn
phé quan; xo nang, sarcoid; bénh phdi cta ngudi lam vudn va cdc bénh lién
quan; viém phdi qua man; xo héa phdi, bao gbm xo hoéa phéi tu phét, viém phdi
k& tu phat, xo hoa bién chung didu tri chéng khdi u va nhiém trung mén tinh,
bao gém bénh lao va bénh nam phéi va céc bénh nhiém nam khéc; bién ching
do cly ghép phdi; cac rdi loan mach va huyét khéi ctia mach mau phdi va ting
huyét ap dong mach phdi; hoat tinh khang ho bao gdm diéu tri ho méan tinh lién
quan dén tinh trang viém va kich thich bai tiét ciia dudng hd hap, va ho do thay
thudc; viém miii cdp tinh va viém miii man tinh bao gbém viém miii do dung
thudc, va viém mii van mach; viém mii di tmg quanh ndm va theo mua bao
gbm chimg viém mii (bénh sét mia he); polyp mii; nhiém virut cAp tinh bao
gbém cam lanh théng thuong, va nhiém trung dudng hod hép do virut hop bao,

virut cim, virut coronavirus (bao gom SARS) va virut adenovirus;

2. Da: bénh vay nén, viém da di ing, viém da tiép xtc hodc cc viém da
cham khéc, va cac phan ung tri hoin kiéu qua man cam; viém da do 4nh sang va
viém da do thuc vat; viém da dau, viém da dang mun rop, liken phéng, liken xo
héa va teo, mu da hoai thu, sarcoid da, lupus ban d6 dang dia, bénh pemphigus,
bénh pemphigoid, bénh thuong bi bong nudc, may day, phtu mach, viém mach,
héng ban doc, bach cAu 4i toan da, rung toc ting ving, rung toc kiéu nam gidi,

hoi chimg Sweet, hoi chimg Weber-Christian; hdng ban da dang; viém md té bao,
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c& nhiém tring va khoéng nhiém tring; viém mé m& dudi da; u lympho da; ung
thu da khéng hic t6 va céc ton thuong loan san khac; cac ri loan do thudc bao

gom hong ban nhiém sac co dinh;

3. Mit: viém bd mi; viém két mac, bao gém viém két mac di Ung mua
xuin va quanh nim; viém mdéng mét; viém mang bd dao trudc va sau; viém
mang mach; tu mién, cac r6i loan viém hoic thoai héa anh huéng dén vOng mac;
viém mat bao gébm viém mét ddng cam; safcoid; cac nhidém tring mét bao gdm

virus, nam, va vi khuan;

4. Niéu sinh duc: viém than bao gém viém than k& va viém cau than; hoi
chiing than hu; viém bang quang bao gdm viém bang quan mén tinh va cép tinh
(k&) va bénh loét Hunner; viém ni€u dao cép tinh va mén tinh, viém tuyén tién
liét, viém mao tinh hoan, viém budng trimg va viém voi tring; viém am hd - 4m
dao; bénh Peyronie; rbi loan chitc ning cuong duong (ca nam va ni¥);

5. Thai ghép: sau cip tinh va méan tinh, vi du, ghép thén, tim, gan, phoi,
tily xwong, da hoic gidc mac hodc sau truyén mau; hodc bénh mé ghép tdn cong
chu mén tinh;

6. Céc 16i loan di img va tu min khac bao gdm viém khép dang thp,
hoi chimg rudt kich thich, lupus ban do hé thdng, bénh da xuong cing, viém
tuyén giap Hashimoto, bénh Graves, bénh Addison, dai thao duong, ban xuét
huyét giam tiéu ciu ty phét, viém bao co bach ciu 4i toan, hoi ching IgE téng

cao, hdi chimg khang phospholipid va hoi chiing Sazary;

7. Ung thu: diéu tri cac bénh ung thu bao gdm bang quang, dau va cd,
tuyén tién liét, va, phéi, buéng trung, tuyén tuy, rudt va rudt két, truc trang, da
day, da, than, thuc quan, gan, tir cung, tuyén gidp xuong, ndo, 6ng mat va cac
khéi u néio va cac 4c tinh anh huong dén tay xuong (bao gdm bénh bach cau) va
cac hé théng té bao lympho; bao gdbm phong ngira va diéu tri bénh di cin va khébi

u tai phat, va cac hdi chiing cén ung thu; va

8. Céc bénh truyén nhiém: cac bénh do virut nhu mun céc sinh duc, mun
coc thong thuong, mun céc ban chén, viem gan B, viém gan C, virut herpes

simplex, u mém l4y, ddu mua, virut gay suy giam mién dich & nguoi (HIV), virut

-49-



19417

u nha & nguoi (HP), virut cytomegalovirus (CMV), thuy dau (VZV), virut
rhinovirut, virut adenovirut, virut adenovirut, bénh ciim, bénh cén ciim; cac bénh
do vi khuan nhu lao va vi khuén lao chim, bénh phong; céc bénh truyén nhiém
khic, nhu bénh nim, clammydia, candida, ndm clc, viém mang nio, nim
pneumocystis, bénh do nhiém ky sinh trung cryptosporidiosis, bénh do nhiém
ndm histoplasmosis, bénh do nhiém ky sinh tring toxoplasmosis, nhiém tring

trypanosome, va bénh do nhiém ky sinh tring leishmaniasis.

C6 th8 thiy réng dbi v6i cac phuong phép didu tri hodc phong nglra dugce
néu trong ban mo ta nay, it nhét 1a mot hop chit duogc chon tir cac hop chét co
cong thuc (I) va cac mubi duoc dung cta nd s& dugc sir dung cho dong vét co v,
nhu con nguoi. Tuong tu nhu vay, d6i v6i viée st dung it nhit mét hop chét
dugc chon tir cac hop chét c6 cong thic (I) va cac mubi duge dung clia nd dé
didu tri hodic phong nglra cic bénh hodc cac tinh trang bénh dugc néu trong ban
md ta nay, co thé thdy rang it nhat mot hop chét s& duoc sir dung cho dong vat
¢6 v, nhu & nguoi.

Do d0, theo khia canh khac ctua sang ché, it nhit mot hop chit duoc chon
tir cac hop chit co cong thirc (I) va cac muéi duoc dung cia n6 dugc dé xuét dé

st dung lam thudc chita bénh.

Theo mic khac theo sang ché, it nhat mot hop chét dugc chon tir cac hop
chét c6 cong thire (I) va cac mudi dugc dung ciia né dugce dé xuét dé st dung
trong diéu tri hodc phong nglra bénh do TLR7 gay ra. Theo mot phuong n theo
sang ché, bénh do TLR7 gy ra ndy la bénh ung thu. Hop chit ¢ cong thie (1),
hoac mubi duoc dung cua no, cling dugc mong doi 1a duogc sur dung trong diéu

tri hodc phong ngtra di can, khdi u tai phat va hoi chirmg can ung thu.

Theo mot phuong an khac theo sang ché, bénh ung thu dugc dé cap dén
duoc chon tir ung thu bang quang, ung thu diu va cb, ung thu tuyén tién liét,
ung thu va, ung thu phéi, ung thu tir cung, ung thu tuyén tuy, ung thu gan, ung
thu than, ung thu budng trimg, ung thw dai trang, ung thu da day, ung thu da,
ung thu xuong, ung thu tuyén giap, ung thu dng mat, khdi u ndo, u tiy 4c tinh,

cac cac khdi u lympho bao. Theo mdt phuong 4n theo sang ché, bénh do TLR7
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gdy ra dugc néu 1a bénh hen suyén, COPD, bénh viém mii di ¢ng, bénh viém
két mac di ung, viém da di ing, viém gan B, viém gan C, HIV, HPB, cac bénh

nhiém trung do vi khuan, hodc bénh da liéu.

Theo khia canh khac cua sang ché, it nhat mot hop chit duge chon tir cac
hop chét c6 cong thire (I) hoac mudi dugc dung cua né dugc dé xuét dé diéu tri
hodic phong ngira bénh do TLR7 gay ra. Theo mdt phuong 4n theo sang ché,
bénh do TLR7 géy ra dugc néu la bénh ung thu. Theo mdt phuong an theo sang
ché, bénh ung thu duoc chon tir ung thu bang quang, ung thu dau va cd, ung thu
tuyén tién liét, ung thu v, ung thu phdi, ung thu tir cung, ung thu tuyén tuy, ung
thu gan, ung thu than, ung thu budng trimg, ung thu dai trang, ung thu da day,
ung thu da, ung thu xuwong, ung thu tuyén giap, ung thu éng mat, khéi u ndo, u
tiy 4c tinh, cac cac khdi u lympho bao. Theo mdt phuong an theo sang ché,
bénh do TLR7 giy ra dugc néu la bénh hen suyén, COPD, bénh viém miii di
ung, bénh viém két mac di ung, viém da di ing, viém gan B, viém gan C, HIV,
HPB, céc bénh nhiém trung do vi khuén, hodc bénh da liéu.

Theo khia canh khac cia sang ché, it nhat mot hop chat dugc chon tir cac
hop chéit c6 cong thirc (I) va cac mubi dugc dung ciia nd duge @ xuét dé san
xut thubc dé didu tri hodic phong ngira bénh ung thu. Theo mét phwong an theo
sang ché, bénh ung thu dugc dé cap dén 13 ung thu bang quang, ung thu diu va
cd, ung thu tuyén tién liét, ung thu v, ung thu phdi, ung thu tir cung, ung thu
tuyén tuy, ung thu gan, ung thu thin, ung thu budng trimg, ung thu dai trang,
ung thu da day, ung thu da, ung thu xwong, ung thu tuyén gidp, ung thu éng mat,

khoi u nfo, u tuy ac tinh, cac cac khoi u lympho bao.

Theo khia canh khac cua sang ché, viéc st dung it nhit mot hop chét
duoc chon tur cac hop chét c6 cong thirc (I) va cac mudi duge dung cta n6 dugc
dé xuit dé san xuét thudc dé diéu tri hoic phong ngtra bénh hen suyén, COPD,
bénh viém mii di itng, bénh viém két mac di Ung, viém da di img, viém gan B,

viém gan C, HIV, HPB, céc bénh nhiém trung do vi khuén, hodc bénh da lidu.

Theo mot khia canh theo sang ché it nhat mot hop chit duoc chon tir cac

hop chat cé cong thuc (I) va cac muoi duge dung cua nd duge dé xuat dé s
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dung trong diéu tri bénh ung thu.

Theo khia canh khéc ctia sang ché, phuong phép st dung it nhat mot hop
chét duoc chon tir cac hop chit cé cong thirc (I) va cac mudi dugc dung cla nd
duoc d& xuét dé didu tri hodc phong ngira bénh ung thu. Theo d6, phuong phap
didu tri hodc phong ngira bénh ung thu & dbi tugng nhu ddng vat mau néng, nhu
& ngudi can diéu tri hodc phong ngira dugc d& xuét, phwong phap niy bao gdm
viéc cho dbi tuong d6 str dung luong hitu hidu didu tri ciia it nhat mot hop chat
duogc chon tir cac hop chit ¢é cong thire (I) va cac mudi duoc dung ctia nd nhu
duoc xé4c dinh trong ban mé ta ndy. Theo mdt phwong an theo sang ché, bénh
ung thu d6 duogc chon tir ung thu bang quang, ung thu dau va cb, ung thu tién
liét tuyén, ung thu v, ung thu phdi, ung thu ¢b tir cung, ung thu tuyén tuy, ung
thu gan, ung thu than ung thu budng tring, ung thu dai trang, ung thu da day,
ung thu da, ung thu xuong, ung thu tuyén gidp, ung thur dudng mat, khdi u nio,

u tiy 4c tinh, cac cac khdi u lympho bao.

Theo khia canh khéc ctia sang ché, phuong phap sir dung it nhit mét hop
chét dugc chon tir cac hop chit cé cong thirc (I) va cac mubi duge dung ciia né
dé diéu tri hodc phong nglra bénh hen suyén, COPD, bénh viém mii di tng,
bénh viém két mac di ung, viém da di Umg, viém gan B, viém gan C, HIV, HPB,

cac bénh nhiém trung do vi khuan, hodc bénh da liéu dugc dé xuat.

Theo khia canh khac cua sang ché, phuong phap diéu tri hodc phong
ngira cho ngudi khoi bi bénh trong d6 su hoat héa TLR7 1a c6 loi, bao gdbm budc
cho nguoi can diéu tri st dung lugng hitu hiéu didu tri cua it nhat mot hop chét
dwoc chon tir cic hop chét cé cong thire (I) va cac mudi duge dung ctia né duge
dé xuét. Theo mdt phuong 4n theo sang ché, bénh ma trong dé sy hoat héa
TLR7 14 c6 loi 14 bénh ung thu. Theo mét phuong 4n khac theo sang ché bénh
ung thu d6 duge chon tir ung thu bang quang, ung thu dau va cd, ung thu tién
liét tuyén, ung thu v, ung thu phdi, ung thu ¢b tir cung, ung thu tuyén tuy, ung
thu gan, ung thu than ung thu budng trimg, ung thu dai trang, ung thu da day,
ung thu da, ung thu xwong, ung thu tuyén giap, ung thu duong mat, khdi u nio,

u tiy 4c tinh, cdc cac khdi u lympho bao. Theo mot phuwong 4n theo sang ché,
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bénh ma trong d6 sy hoat hoa TLR7 la c6 lgi 1a bénh hen suyén, COPD, bénh
viém mii di Ung, bénh viém két mac di ung, viém da di ing, viém gan B, viém
gan C, HIV, HPB, céac bénh nhiém trung do vi khuén, hodc bénh da lidu.

Theo khia canh hoic phuong 4n bit ky duoc md ta trong ban md ta nay,

bénh ung thu ¢6 thé 13 ung thu bang quang.

Theo khia canh hodc phuong an bat ky duoc mé ta trong ban mé ta nay,

bénh ung thu c6 thé 1a ung thu diu va cb.

Theo khia canh ho3c phwong 4n bat ky duwoc mé ta trong ban mb ta nay,

bénh ung thu c6 thé 14 ung thu tién liét tuyén.

Theo khia canh hodic phuwong 4n bét ky duoc mé ta trong ban md ta nay,

bénh ung thu ¢6 thé 13 ung thu va.

Theo khia canh hodc phuong an bat ky dugc mo ta trong ban mo ta nay,

bénh ung thu c6 thé 14 ung thu phéi.

Theo khia canh hodic phuong 4n bat ky dwoc md ta trong ban mb ta nay,

bénh ung thu c¢6 thé 13 ung thu ¢b tir cung.

Theo khia canh hodc phuwong 4n bét ky duoc mé ta trong ban md ta nay,

bénh ung thu c6 thé 13 ung thu tuyén tuy.

Theo khia canh hoic phuwong 4n bét ky duoc mé ta trong ban md ta nay,

bénh ung thu c6 thé 13 ung thu gan.

Theo khia canh hodc phuong 4n bét ky dugc mé ta trong ban mo ta nay,

bénh ung thu c6 thé 13 ung thu than.

Theo khia canh hoac phuong an bét ky dugc md ta trong ban mo ta nay,

bénh ung thu c6 thé 1a ung thu budng trimg.

Theo khia canh hodic phuong 4n bat ky dwoc mo ta trong ban mo ta nay,

bénh ung thu c6 thé 14 ung thu dai trang.

Theo khia canh hodc phuong 4n bét ky duoc mé ta trong ban mo ta nay,

bénh ung thu c6 thé 13 ung thu da day.

Theo khia canh hodic phwong 4n bét ky dugc md ta trong ban mé ta nay,
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bénh ung thu c6 thé 13 ung thu da.

Theo khia canh hodc phuwong 4n bat ky duoc mé ta trong ban mé ta nay,

bénh ung thu ¢6 thé 13 ung thu xwong.

Theo khia canh hodc phuong 4n bat ky duoc mo ta trong ban mé ta nay,

bénh ung thu c6 thé 13 ung thu tuyén giap.

Theo khia canh hodc phuong 4n bat ky duoc mo ta trong ban mé ta nay,

bénh ung thu ¢6 thé 13 ung thu duong mat.

Theo khia canh hoic phuong an bat ky duoc mo ta trong ban mé ta nay,

bénh ung thu c6 thé 1 khéi u ndo

Theo khia canh hodc phuong an bat ky duoc mo ta trong ban mé ta nay,

bénh ung thu c6 thé 13 u tity 4c tinh.

Theo khia canh hodc phuong an bét ky duwoc mé ta trong ban md ta nay,

bénh ung thu c6 thé 14 cac khbi u lympho bao.

Viéc diéu tri hodc phong nglra bénh ung thu duge dinh nghia trong ban
mo ta nay co thé duoc ap dung lam tri liéu don hoac co thé bao gém ph?lu thuat

thong thuong hodc hoa tri hodc xa tri ngoai cac hop chét theo sang ché.

PhAu thuat thong thudng nhu vay c6 thé duge ap dung trude hodc sau khi

diéu tri bang hop chat theo sang ché.

Xa tri nhu vay co thé duogc st dung mot cach déng thoi, tudn tu hodc
riéng biét v6i viée diéu tri bing hop chét theo sang ché va c6 thé gom c6 mot
hodic nhiéu tri liéu xa tri tia bén ngoai, tri liéu xa tri bén trong hodc tri liéu xa tri
hé théng st dung chit hoat tinh phéng xa nhu khang thé don dong danh déu
phong xa.

Theo khia canh khic cta sang ché viéc két hop bao gdm hop chat c6
cong thirc (I), hodc mudi dugc dung cia nd va xa tri dé st dung trong diéu tri
bénh ung thu dugc dé xuét.

Theo khia canh khac cta sang ché, phuong phap didu tri bénh ung thu &

dong vat mau nong nhu ngudi ma can dieu tri, phuong phap bao gobm viéc cho
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dong vét d6 sit dung luong hitu hiéu hop chét c6 cong thire (I), hoic mudi dugce

dung ctia nd, két hop vai lugng hitu higu xa tri duge dé xuét.

Hoéa tri c6 thé dugc sit dung mot cach dong thoi, tuan tur hodc riéng biét
véi viée diéu tri bang hop chét theo sang ché va c6 thé gobm mot hoéc nhiéu loai

chét khang khéi u khong mang tinh giéi han sau day:

(i) Céc thubc khang phan bao/khéng khéi u va céc té hop ciia ching, nhu dugc
sit dung trong khoa ung thu y té, nhu cédc chét alkyl héa (vi du cis platin,
oxaliplatin, carboplatin, miriplatin, xyclophosphamit, mu tac nito, melphalan,
clorambuxil, busulphan, bendamustin temozolamit va nitrosoure); céc chét
chéng chuyén héa (vi du gemxitabin va céc chat khang axit folic nhu cac
flopyrimidin nhu 5 flouraxil va tegafur, raltitrexed, metotrexat, Xytosin
arabinosit, hydroxyure va cac ché4t tuong tu purin nhu fludarabin); cac chét
khang sinh chéng khéi u (vi du céc antraxyclin nhu adriamyxin, bleomyxin,
doxorubixin, daunomyxin, epirubixin, amrubixin, idarubixin, mitomyxin-C,
daxtinomyxin va mithramyxin); cac chét khang nguyén phéan (vi du céc alkaloid
chiét xuét tir cdy dira can nhu vincristin, vinblastin, vindesin va vinorelbin va
céc taxoit nhu taxol va taxotere va céc chit e ché polokinaza); va cac chét e
ché topoisomeraza (vi du céac epipodophyllotoxin nhu etoposit va teniposit,

amsacrin, topotecan va camptothexin);

(i1) cac chat gdy doc té bao nhu cac chit khang kich thich hormon nit (vi du
tamoxifen, fulvestrant, toremifen, raloxifen, droloxifen va iotxyfen), cac chét
khang kich thich t6 nam (vi du bicalutamit, flutamit, nilutamit va xyproteron
axetat), cac chat dbi khang thu thé kich thich t6 nam MDV3100 hoac ARN-509
ma ngan chan sy chuyén vi hat nhan cua thu thé kich thich t6 nam va su gin két
cla nd véi hodc 1a ADN hodc 1a céc protein ddng hoat hoéa, cac chét e ché
CYP17A1 nhu abirateron (ZYTIGA™), va cac chét &c ché hdn hop chirc ning
thu thé kich thich t5 nim va va CYP17A1 nhu TOK-001 (galeteron), cac chat
d6i khang LHRH hodc céc chét chi van LHRH (vi du goserelin, leuprorelin va
buserelin), cac progestogen (vi du megestrol axetat), cac chét trc ché aromataza

(vi du anastrozol, letrozol, vorazol va exemestan), va cac chat tc che
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5o-reductaza nhu finasterit;

(ili)  cac chit chéng xam 14n [vi du céc chat tc ché ho c-Src kinaza nhu
4-(6-clo-2,3-metylendioxyanilino)-7-[2-(4-metylpiperazin-1-yl)etoxy]-5-tetrahy

dropyran-4-yloxyquinazolin (AZD0530; tai liéu sang ché qudc t& WO 01/94341),
N-(2-clo-6-metylphenyl)-2-{6-[4-(2-hydroxyetyl)piperazin-1-yl]-2-metylpyrimi

din-4-ylamino}thiazol-5-carboxamit (dasatinib, BMS-354825; J. Med. Chem.,,
2004, 47, 6658-6661) va bosutinib (SKI-606), va cac chdt wc ché
metalloproteinaza nhu marimastat, cac chét tc ché chuc nidng thu thé hoat hoa

urokinaza plasminogen, hodc cac khang thé khang Heparanaza;

(iv)  céc chét &rc ché chirc ning yéu t6 ting trudng: vi du cac chét trc ché nay
gdm c6 cac khang thé yéu t6 tang truong va cac khing thé thy thé yéu t6 ting
truéng (vi du khang thé khang erbB2 trastuzumab [Herceptin™], khang thé
khang EGRF panitumunab, khang thé khang erbB1 xetuximab [Erbitux, C225]
va cac khang thé yéu t6 ting truong hodc cic khang thé thu thé yéu t6 ting
truéng dugc bdc 10 boi Stern et al. Critical reviews in oncology/haematology,
2005, Tap 54, pp11-29); cac chét trc ché nay ciing gdm co céc ché ché kinaza
tyrosin, vi du cac chit trc ché ho téc nhan ting trudng biéu bi (vi du cac chét tc
ché kinaza tyrosin ho EGRG nhu

N-(3-clo-4-flophenyl)-7-metoxy-6-(3-morpholinopropoxy)quinazolin-4-amin
(gefitinib, ZD1839),
N-(3-etynylphenyl)-6,7-bis(2-metoxyetoxy)quinazolin-4-amin (erlotinib, OSI
774), va
6-acrylamido-N-(3-clo-4-flophenyl)-7-(3-morpholinopropoxy)-quinazolin-4-ami
n (CI 1033), cac chét trc ché kinaza tyrosin ergB2 nhu lapatinib); cac chét tc ché
ho tic nhan ting trudng té bao gan; cac chét trc ché tac nhén ting trudng insulin;
céc chét trc ché ho tac nhan ting truéng ngudn gdc tiéu huyét cdu nhu nhu
imatinib va/hodc nilotinib (AMN107); cac chét ttc ché cac serin/threonin kinaza
(vi du c4c chét (rc ché tin hiéu hoa Ras/Raf nhu céc chét tc ché farnesyl
transferaza, vi du sorafenib (BAY 43-9006), tipifarnib (R115777), chét trc ché
BRAF (Vemurafenib) va lonafarnib (SCH66336)), cac chét e ché tin hiéu hoa
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té bao thong qua MEK (e.g. Selumetinib) va/hodc cac AKT kinaza, cac chét trc
ché c-kit, céc chat trc ché abl kinaza, cc chit tre ché PI3 kinaza, cac chét trc ché
PIt3 kinaza, céc chét tc ché CSF-1R kinaza, cac chét tic ché thy thé IGF (yéu tb
ting trudng gidng insulin) kinaza; cac chét trc ché aurora kinaza (vi du
AZD1152, PH739358, VX-680, MLLN8054, R763, MP235, MP529, VX-528 va
AX39459), va céac chét rc ché xyclin phy thudc kinaza nhu cac chét trc ché
CDK2 va/hodac CDK4;

v) céc chét chdng tao mach nhu céc chit ma trc ché cac tic dong cia yéu td
tang truéng ndi mé mach mau, [vi du khang thé khang yéu t6 ting truong té bao
ndi m6é mach mau bevacizumab (AVASTIN™) va vi du, chét e ché thy thé
VEGEF tyrosin kinaza nhu vandetanib (ZD6474), vatalanib (PTK787), sunitinib
(SU11248), axitinib (AG-013736), pazopanib (GW 786034), va
4-(4-flo-2-metylindol-5-yloxy)-6-metoxy-7-(3-pyrolidin-1-ylpropoxy)quinazolin
(AZD2171; Vi dy 240 trong WO 00/47212), céc hop chét nhu cac hop chat dugc
bdc 16 trong céc tai lidu sang ché qudc t& W097/22596, WO 97/30035, WO
97/32856, va WO 98/13354 va céac hoat chit ma hoat dong béng cac co ché khac

(vi du linomit, cac chét trc ché chirc ning integrin avp3 va angiostatin)];

(vi) cac chét chdng hu hai mach mau nhw Combretastatin A4 va cic hop chét
duoc bdc 10 trong cac tai liéu sang ché quéc té

WO 99/02166, WO 00/40529, WO 00/41669,

WO 01/92224, WO 02/04434, va WO 02/08213;

(vii) chit dbi khang thu thé endothelin, vi du zibotentan (ZD4054) hodc
atrasentan,;

(viii) cac liéu phap déi nghia, vi du céc lidu phap ma hudng dén céc doi tuong
dugc mo ta & trén, nhu ISIS 2503, dbi nghia khang chudt;

(ix)  céac phuong phép tri liéu gen, bao gdm vi du cac phuong phép thay thé
céc gen bét thudng nhu p53 bét thuong hoic BRCA1 hogc BRCA2 bat thudng,
cic phuong phép GDEPT (liéu phap tién thudc enzym dugc dinh huéng boi

gen) nhu cac phuong phép sir dung xytoxin deaminaza, thymidin kinaza hoac
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enzym nitroreductaza vi khuan va cac phuong phép dé tang cudng su dung nap

cho bénh nhan déi véi héa tri hodc xa tri nhur lidu phép gen khang da thudc; va

(x) cac phuong phép mién dich, bao gbm, vi du, cac phuong phép tic ché
didm mién dich nhu khang thé khang CTLA4 ipilimumab (Yervoy™), khang thé
khang CTLA4 (MEDI-1123), khang thé khang PD1 (BMS-936558, hoic
MK3475), hodc khang thé khang PDL1 (BMS-936559), cac phwong phép kich
thich phan ung mién dich nhu khéng thé CD40 (HCD-122), khang thé khang
0X-40, hodc khang thé khang 4-1BB (BMS-663513 hodc PF-05082566), cac
phuong phép gay chét té bao theo chuong trinh nhu khang thé khang TRAIL
(AMG-951), khang thé khang TRAIL-R1 (HGS-ETR1), hogc khang thé khang
TRAIL-R2 (AMG-655), céc phuong phép trong co thé séng va ngoai co thé
séng @8 ting cudng tinh sinh min dich cta céc té bao khéi u bénh nhan, nhu
chuyén nhidm véi céc xytokin nhu intolokin 2, intolokin 4 hogc yéu t6 kich
thich tao dong bach ciu hat dai thuc bao, cac phuong phap lam gidm néng luong
té bao T, cac phuong phép st dung céc té bao tu mién dugc chuyén nhiém nhu
cac té bao hinh cay duoc chuyén nhiém xytokin, cac phuwong phap sir dung céc
dong té bao khéi u duoc chuyén nhiém xytokin va cac phuong phéap sir dung céc
khang thé khang idiotypic, cac phuong phap lam giam chic néng cua cac té bao
{rc ché mién dich nhu cac t& bao T diéu hoa mién dich, cac t& bao wc ché mién
dich din uAt myeloid hosic IDO céc té bao hinh cdy biéu hién (indoleamin
2,3,-deoxygenaza), va cac phwong phap sir dung céc vacxin ung thu chira cac
protein hodc céc peptit din xuét tir cac khang hguyén khéi u lién quan nhu
NY-ESO-1, MAGE-3, WT1, hoac Her2/neu.

Theo khia canh khac ctia sang ché, dugc phim chira it nhit mot hop chét
duogc chon tir cac hop chét ¢6 cong thirc (I) va cac mubi dugc dung cia né nhu
duoc xac dinh trong ban mo ta nay va it nhAt mot chét chdng ung thu thém nita
nhu duogc xac dinh trong ban moé ta nay dugc dé xuit dé didu tri két hop bénh

ung thu.

Theo khia canh nay theo sang ché, duge phdm chira it nhat mot hop chét

duoc chon tir cac hop chat c6 cong thirc (I) va cdc mudi duge dung cua nd nhu
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duge x4c dinh trong ban mé ta nay, va it nhat mot chit chdng ung thu thém nita
nhu dugc xéc dinh trong ban md ta ndy dugc dé xuat dé diéu tri két hop bénh

ung thu.

Theo khia canh nay theo sang ché, duoc phém chira it nhit mot hop chét
duoc chon tir céc hop chét c6 cong thirc (I) va cac mudi duge dung ctia n6 nhu
duoc x4c dinh trong ban mé ta nay, va it nhat mot chat chdng ung thu thém nita

duoc d& xuét dé didu tri két hop bénh ung thu.

Theo khia canh nay theo sang ché, viéc két hop phu hop dé sir dung
trong diéu tri bénh ung thu bao gbm it nhit mét hop chét dugc chon tir cac hop
chét c6 cong thic (I) va cac mudi duge dung cia nd, va it nhit mot chét chéng
ung thu dugc chon tir cac chét chéng ung thu dugc liét ké trong cac muc (i)-(ix)

O trén duoc dé xuat.

Theo khia canh nay theo sang ché, viéc két hop phi hop dé st dung
trong diéu tri bénh ung thu bao gbdm hop chét c6 cong thie (I) nhu duge xic
dinh trong & phﬁn trude trong ban mo ta nay, hoac mudi dugc dung cda no, va
chét chdng ung thu bt ky trong s6 céc chét chdng ung thu dugc liét ké trong cc

muc (i)-(ix) ¢ trén dugc dé xuét.

Do d6 theo khia canh khéc cua sang ché, it nhit mot hop chét dugc dé
xuht duge chon tir cac hop chit ¢ cong thire (I) va cac mudi duoc dung cia né
két hop véi it nhat mot chét chéng ung thu dugc chon tir céc chét chdng ung thu
duoc liét ké trong muc (i)-(ix) & trén trong ban mé ta nay dugc dé xut.

Do d6 theo khia canh khéc cta sang ché, hop chét c6 cong thirc (I), hodc
mudi duge dung cta né, két hop véi chét chéng ung thu dugc chon tir mot chét
chéng ung thu duoc liét ké trong muc (i)-(x) ¢ trén trong ban md ta nay dugc dé
Xuét.

Theo mdt phuong an, su két hop bao gébm hop chét c6 cong thirc (I),
hodc mudi duoc dung ciia né va gemxitabin duge dé xuét dé str dung trong diéu

tri bénh ung thu.

Theo mdt phuong éan, su két hop bao gébm hop chit c6 cong thirc (D),
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hodc mubi duge dung ctia né va khang thé khang CTLA (nhu Yervoy™ hodc
MEDI-1123) dugc d& xuét dé sir dung trong diéu tri bénh ung thur.

Theo m{t phuong an, su két hop bao gdm hop chét c6 cong thic (1),
hodc mudi duoc dung cia n6é va khang thé khang PDL1 (nhu BMS-936559)

dugc dé xuét dé sir dung trong diéu tri bénh ung thu.

Trong ban mo ta nay, khi thuat ngir “két hop” dugc st dung, nd duoc
hiu 14 sit dung ddng thoi, riéng r& hodc tuan ty. Theo mot phuong 4n, “két hop”
1a st dung ddng thoi. Theo mdt phwong 4n khac, “két hgp” 12 sir dung mdt cach
riéng ré.

Theo phuong an khac, “két hop” 1a sir dung tuén tu. Khi sir dung tuan tu
hoic riéng &, khong nén tri hodn sir dung thanh phan thtt hai do lam mat tac

dung c6 lgi cua viéce két hop.

Theo khia canh khac cua sang ché, duoc phém ma bao g@)m it nhat mot
hop chét dugc chon tir céc hop chét c6 cong thire (I) va céc mudi duoc dung cia
né két hop véi chat chéng khéi u dugc chon tir cac chit chong khéi u duoc liét
ké trong muc (i)-(ix) & trén trong ban mo ta nay, cung voi it nhét mot chit mang

hodc chat pha logng duge dung dugc dé xuét.

Theo khia canh khac cua sang ché, dugc pham ma bao gbm hop chét co
cong thire (1), hodc mudi dugc dung cia no, két hop véi chét chéng khéi u dugc
chon tir chit chdng khdi u duoc liét ké trong myc (i)-(x) & trén trong ban md ta

nay, cing v6i chit mang hosc chét pha loéng duoc dung dugc dé xuét.

Theo khia canh khac cia sang ché, dugc phém ma bao gém it nhat mot |
hop chét duoc chon tir cac hop chét c6 cong thirc (I) va cac mudi duge dung cia
n6 két hop véi it nhat mot chét chéng khéi u dugc chon tir cac chét chéng khéi u
duoc liét ké trong muc (i)-(ix) ¢ trén trong ban mod ta nay, cung vdi it nhit mot
chét mang hodc chét pha loing duge dung dugc & xuét dé sir dung trong diéu

tri bénh ung thu.

Theo khia canh khac cta sang ché dugc phdm ma bao gém hop chét ¢6

cong thirc (1), hodc mubi duge dung cua no, két hop voi chét chéng khdi u duogc
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chon tir chét chdng khéi u duoc liét ké trong muc (i)-(x) & trén trong ban mo ta
ndy, cung voi chit mang hoic chét pha loing dugc dung dugc dé xuét dé sir

dung trong diéu tri bénh ung thu.

Theo diém khac theo sang ché, viéc st dung it nhat mot hop chit duoc
chon tir cac hop chét c6 cong thic (I) va cac mudi dugc dung cua no, két hop
v6i it nhat mot chét chéng khdi u dugc chon tir cac chét chéng khdi u duge liét
ké trong muc (i)-(ix) & trén trong ban mo ta nay, duoc dé xuét trong san xuét

thubc dé st dung trong bénh ung thu & dong vat mau néng, nhu nguoi.

Theo khia canh khac cia sang ché dugc phim ma bao gdm hop chét c6
cong thue (I), hodc mudi dugc dung ciia né, két hop v&i chit chong khéi u dugc
chon tir chit chéng khdi u duoc liét ké trong muc (i)-(x) & trén trong ban mo ta
nay, cung voi chit mang hodc chit pha loing dugc dung dugc dé xut dé sir

dung trong diéu tri bénh ung thu.

Theo diém khéac theo sang ché, it nhét mot hop chét dugc chon tir cac
hop chit c6 cong thire (T) va céc mudi dugc dung ctia né, két hop voi it nhat mot
chét chéng khdi u dugc chon tir cac chét chéng khdi u dugc liét ké trong muc
(i)-(ix) & trén trong ban mb ta ndy dugc dé xuét dé sir dung trong diéu trj bénh

ung thu & dong vat mau néng, nhu ngudi.

Theo didm khéac theo sang ché, hop chét c¢6 cong thirc (I), hodc mudi
duoc dung cua né, két hop véi chét chéng khéi u dugc chon tur chét chéng khéi
u dugc liét ké trong muc (i)-(x) ¢ trén trong ban mo ta nay dugc dé xuét dé sir

dung trong diéu tri bénh ung thu & dong vat mau néng, nhu nguoi.

Tir d6 theo didm khéac theo sang ché, phuong phép diéu tri bénh ung thu
& dong vat mau nong, nhu nguoi, can diéu tri ma bao g@)m viéc cho dong vat do6
str dung luong hitu hiéu diéu tri cua it nhéat mot hop chit duge chon tir cac hop
chét ¢6 cong thire (I) va cée muéi duge dung ciia n6, két hop véi it nhat mot chat
chéng khéi u dugc chon tir cac chét chéng khéi u dugc liét ké trong muc (i)-(ix)

& trén trong ban mo ta nay dugc dé xuat.

Tir d6 theo didm khac theo sang ché, phuong phap diéu tri bénh ung thu

& dong vat mau nong, nhu ngudi, can dieu tri ma bao gébm viéc cho dong vat do

-61-



19417

sir dung lugng hitu hiéu hop chét c6 cong thic (1), hodic mudi dugc dung ctia né,
két hop véi chat chéng khdi u duge chon tir chat chéng khdi u dugc liét ké trong

muc (i)-(x) & trén trong ban mo ta nay dugc dé xuét.

Theo khia canh khéc cta sang ché, bd diéu tri két hop bao gdm it nhét
mdt hop chit duoc chon tir cac hop chéit c6 cong thirc (I) va cac mubi duge dung
ciia 6, két hop véi it nhét mot chét chéng khéi u duge chon tir cac chat chong

khdi u dugce liét ké trong muc (i)-(ix) ¢ trén trong ban mo ta nay duge dé xuét.

Theo khia canh khac ctia sang ché b didu trj két hop bao gdm hop chat
c6 cong thic (I), hodc mubi duge dung cia nd, két hop véi chét chéng khéi u
duoc chon tir chit chéng khdi u duoc liét ké trong myc (i)-(x) & trén trong ban

mo ta nay duogc dé xuét.
Theo khia canh khac ctia sang ché, bd diéu tri két hop bao gém:

a) it nht mot hop chat dugc chon tir cac hop chat c6 cong thire (T) va cac mubi

duoc dung cia nd, trong dang liéu don vi thir nhét;

b) it nhét mot chét chéng khdi u dugc chon tir chét chéng khdi u duoc lit ke

trong muc (i)-(ix) & trén trong ban mo ta nay, & dang liéu don vi thir hai; va
¢) cac vat chira 8 chira it nhét cac dang lidu thir nhét va thi hai néu trén
duoc dé Xuét.

Theo khia canh khéc clia sang ché, bd diéu tri két hop bao gom it nhét
mdt hop chat duge chon tir céc hop chét c6 cong thirc (I) va cac mudi dugc dung

ctia no, két hop véi it nhét mot chét chéng khéi u thém nita dugc dé XUAt.
Theo khia canh khac ctia sang ché bd didu tri két hop bao gom:
a) hop chét c6 cong thire (I), hodc mudi duge dung cla nd, & dang lidu don vi
thtr nhét;
b) chét chéng khdi u duoc chon tir chét chéng khdi u dugce liét ké trong muc

(i)-(x) & trén trong ban md ta ny; & dang liéu don vi thir hai; va
¢) céc vat chira dé chira cac dang lidu thir nhét va thir hai

duogc de xuat.
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Theo khia canh khac ctia sang ché bd diéu tri két hop bao gf”)m hop chét
c6 cong thuce (I), hoac mudi duoc dung cia né, két hop véi chét chéng khéi u

thém nita dugc dé xuét.
Theo khia canh khéc ctia sang ché, bd didu tri két hop bao gom:

a) it nhat mot hop chét duoc chon tir cac hop chat c6 cong thirc (I) va cac mudi

dugc dung cua nd, & dang liéu don vi thu nhét;

b) it nhét chat chéng khéi u thr hai & dang liéu don vi thr hai; va
¢) c4c vat chita dé chira céc dang lidu thir nhat va thir hai néi trén
duoc dé xuét.

Theo mot khia canh theo sang ché, it nhit mot hop chit dugc chon tir cac
hop chét c6 cong thie (1) va cac mubi duoc dung cia né cb thé 13 hitu ich 1am

cac ta dugce vacxin.

Theo khia canh khac cda sang ché, it nhat mot hop chat dugc dé xuét
dugc chon tir cac hop chét c6 cong thirc (I) va céc mubi duoc dung cta nd, nhu

duge xac dinh trong ban md ta nay, dé st dung lam ta dugc vacxin.

Theo khia canh khic cia sang che, viéc st dyng it nhat mot hgp chat
duoc chon tir cac hop chat c6 cong thire (I) va cac mudi duge dung cua no, nhu
duoc x4c dinh trong ban mo ta nay, lam t4 dugc vacxin, trong sin xuat vacxin dé

diéu tri bénh hoic tinh trang duoc dé xuét.

Séng ché dé xuit thém phuong phap didu tri, hoic lam gidm nguy co
bénh hodc tinh trang, phuong phap ma bao gbm viéc cho bénh nhan can diéu tri
st dung lugng hitu hi¢u diéu tri cia vacxin va it nhéat mot hop chét dugc chon tir
céc hop chét co cong thirc (I) va céc mubi dugc dung cia nd, nhu duge xac dinh

trong ban mo ta nay.

Sang ché d& xuét thém phuong phap lam ting phan Umg véi vacxin &
bénh nhén, phuong phép ma bao gdm viéc cho bénh nhan can diéu tri st dung
luong hitu hi¢u diéu tri vacxin va it nhét mét hop chit dugc chon tir cac hop
chét c6 cong thirc (I) va céc mubi dugc dung cta nd, nhu dugc xac dinh trong

ban mo ta nay.
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Céc quy trinh thi nghiém (Céc téng hop héa hoc va cac thir nghiém sinh hoc)

Trong céac quy trinh thi nghiém dugc md ta dudi day, cac chir viét tit sau

day c6 thé duoc sir dung:

“BtOAc” = etyl axetat; “min(s)” = phuat; “THF” = tetrahydrofuran;
“DMF” = N,N-dimetylformamit; “NaH” = natri hydrua; “M” = mol/l; “h” = gio;
“Silicagel amin” = sfc ky cot nhanh st dung silica ma dugc bién dbi bé mat

bang aminpropyl

(Cot HiFlash Amino 4uM 60A; Cat. S6 W091, W092 hodc W093 dugc déng goi
clng silicagel ma duoc bién d6i bé mit bing aminpropyl, duge mua tir Yamazen
Science, Inc); “DMSO” = dimetylsulfoxit; “Mes” = mesitylenyl; “Ms” =
metansulfonyl; “sat.” = dung dich bdo hoa trong nudc; “RT” = nhiét do trong
phong; “LC-MS” = sic ky léng véi quang phd khédi; “m/z” = ti 18 khéi luong
trén dién tich do duoc; “M” = mol; “EtOH” = etanol. Dt liéu phé cdng hudng tur
hat nhan (“'H NMR”) thuong thu dugc & 300-500MHz va st dung DMSO duge
dotéri hoa trir khi duoc chi dinh khéc. Céc chit viét tit dugc sir dung cho 'H
NMR la: “s” = vach don, “d” = vach d6i; “t” = vach ba; “q” = vach bdn; “m” =
vach boi; “dd” = bo ddi vach d6i; “br s” = vach don rong; “dt” = bo doi vach ba,

“td” = bo ba vach doi v.v

HPLC diéu ché pha dao (“RPHPLC”) dugc thuc hién st dung c6t Sum
Phenomenex Gemini ™ C18, stt dung CH;CN trong dung dich NH;j 0,1% trong
nuée lam chét giai hip. Cac phan doan dugc thu gom sau khi phét hién béng
quang phd UV & chiéu dai séng nhu 220nm hodc 254nm.
Vi du thwe hién sang ché
Vidul:
Axit
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(etyl)amino)axetic
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Hop chat néu ¢ dé muc duoc diéu ché nhu dugc mo ta sau day:

(i) Metyl 3-metoxy-4-(2-(metoxycarbonyl)-3-oxobutyl)benzoat

NaH (60% trong du khoéng, 1,5g) dugc bd sung ting phan trén 10 phut
vao dung dich chira etyl axetoaxetat (4,4ml) trong THF (60ml) ¢ nhiét dé 0°C.
Tiép theo khudy hdn hop nay trong 10 phit. Sau d6, dung dich chira metyl
4-(bromometyl)-3-metoxybenzoat (7,5g) trong THF (40ml) duoc bd sung va hén
hop duoc lam 4m dén 70°C va duge khudy trong 15 gid. Sau d6 hon hop nay
duoc rét vao da/nude (300ml) va duge khudy trong 30 phtt. Chiét hdn hop trong
nude thu dugc bing EtOAc. Két hop cac phan chiét hitu co, lam khan va co
trong chan khong dé thu duoc san pham tho. Lap lai phan tmg & quy md twong
tu. Két hop 2 mé san pham thd va tinh ché bang phép sic ky cot nhanh trén
silicagel dé thu dugc hop chit néu & @ muc nay (15g) & dang chét du khong
mau; 'H NMR (300MHz, CDCl;) 6= 7,48 (1H, dd), 7,45 (1H, d), 7,24 (1H, d),
4,05 (2H, q), 3,95 (1H, dd), 3,86 (3H, s), 3,84 (3H, s), 3,10(1H, dd), 3,00(1H,
dd), 2,17 (3H, s), 1,09 (3H, t).

(ii) Metyl
4-((2-amino-4-hydroxy-6-metylpyrimidin-5-yl)metyl)-3-metoxybenzoat
NH,

N*\

ZoH

~o o
(o]

Guanidin cacbonat (7,2g) duoc bd sung vao dung dich chira san phim tir
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budc (i) (9,0g) trong EtOH (60ml) va sau d6 hén hop nay dugc gia nhiét & nhiét
d6 80°C trong 15 gid. Sau khi 1am ngudi, thu gom chét ran tao thanh bang cach
loc. Tiép d6 tao huyén phu chit rin nay trong nudc va thu gom bang cach loc.
Sau d6 rtra chét rén nay bang EtOAC va 1am khé dé thu dugc hop chat néu & dé
muc nay (5,8g) & dang chat rin khoéng mau, san pham nay dugc sit dung ma
khong cn tinh ché thém; 'H NMR (300MHz, d¢-DMSO) & = 10,78 (1H, s), 7,46
(1H, d), 7,45 (1H, s), 6,98 (1H, d), 6,42 (2H, s), 3,89 (3H, s), 3,83 (3H, s), 3,61
(2H, s), 1,93 (3H, s); LC-MS: m/z 304.

(iii) 2-amino-5-(4-(hydroxymetyl)-2-metoxybenzyl)-6-metylpyrimidin-4-ol

NH,

~ OH

Lithi trietylbohydrua (93ml) dugc bb sung vao dung dich chira san pham
tir bude (ii) (5,0g) trong THF (25ml) trén 5 phut va hdn hop phéan tmg nay dugc
khudy & nhiét d6 trong phong trong 3,5 gid. Nudc (60ml) va hydro clorua 2M
(40ml) duoc bd sung vao hdn hop. Loai bd dung moi hiru co bing cach lam bay
hoi. Hydro clorua 2M (16ml) dugc bd sung va hén hop nay duoc khudy & nhiét
d6 trong phong trong 4 gid. Trung hoa hén hop bang natri hydro cacbonat bio
hoa trong nudc. Thu gom chét két tua bang cach loc, rira bang nudce va lam kho
trong chan khong & nhiét d6 50°C dé thu dugc hop chat néu & dé muc nay (4,7g)
& dang chét rin mau tring;'H NMR (300MHz, de-DMSO); 10,76 (1H, br s),
6,89 (1H, s), 6,77-6,70(2H, m), 6,30(2H, br s), 5,10(1H, t), 4,42 (2H, d), 3,79
(3H, s), 3,51 (2H, s), 1,91 (3H, s).

(iv) 2-amino-5-(4-(hydroxymetyl)-2-metoxybenzyl)-6-metylpyrimidin-4-yl
2,4,6-trimetylbenzensulfonat '

NH,
N
! e

0350

(]
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2-Mesitylensulfonyl clorua (7,2g) dugc bd sung vao huyén phu chia
diisopropyletylamin (5,5ml) va san pham tlr bude (iii) (6,1g) trong THF (200ml)
va hén hop nay dugc khudy dudi hoi luu trong 12 gid. Pha lodng hén hop tao
thanh véi nude va chiét bang EtOAC. Rita 16p hitu co két hgp bang nudc mudi,
1am khan va cd duéi 4p suét giam. Tinh ché phan cin béang séc ky cot nhanh trén
silicagel amin dé thu dugc hop chét néu & d& muc nay (8,6g) ¢ dang chét rin
mau tring;'H NMR (300MHz, CDCl3); 6,92 (2H, s), 6,86 (1H, s), 6,77 (2H, s),
4,67 (2H, br s), 4,64 (2H, d), 3,82 (3H, s), 3,81 (2H, s), 2,57 (6H, s), 2,29 (3H, s),
2,21 (3H, s), 1,81 (1H, t).

(v) 2-amino-5-(4-(clometyl)-2-metoxybenzyl)-6-metylpyrimidin-4-yl

2,4,6-trimetylbenzensul fonat

)N\Hz §§
N': s

~ Cl

Metansulfonyl clorua (1,4ml) dugc b sung vao hdn hgp chira lithi
clorua (0,74g) va san phdm tir budc (iv) (4,0g) trong THF (45ml). Khudy hén
hop nay & nhiét d6 trong phong trong 1,5 gio, pha lodng bang nudc va chiét
bang EtOAc. Rita 16p hitu co két hop bang nudc mudi, 1am khan va ¢ duéi ap
sudt giam dé tao thanh san phim thd & dang chat diu mau vang nhat, san phim
nay dugc sir dung cho phan ing tiép theo ma khong can tinh ché thém; '"H NMR
(300MHz, CDCl,); 6,91 (2H, s), 6,83 (1H, s), 6,81-6,74 (2H, m), 4,69 (2H, br s),
4,54 (2H, s), 3,82 (3H, s), 3,80(2H, s), 2,54 (6H, s), 2,29 (3H, s), 2,24 (3H, s).

(vi) Etyl 2-(etylamino)axetat
(e}
H“()Lo/\
Axit sulfuric (3ml) duoc bd sung vao dung dich chira N-etylglyxin (2,0g)
trong EtOH (15ml) va hdn hop nay dugc khudy duéi hdi luu trong 9 giv. Lam

ngudi hdn hop nay xubng nhiét do trong phong va trung hoa bang natri hydroxit

-67-



19417

5M, va natri hydro cacbonat bdo hoa trong nudc. Chiét dung dich nay bang
EtOAc, rira 16p hitu co két hop bang nuéc mudi, 1am khan va cd duéi ap suét
giam. Thu dugc hop chét néu & d& muc nay (1,4g) & dang chit diu mau vang
nhat; '"H NMR (300MHz, CDCL); 4,17 (2H, q), 3,38 (2H, s), 2,63 (2H, q), 1,25
(3H, t), 1,10(3H, t).

(vii) Etyl
2-((4-((2-amino-4-(mesitylsulfonyloxy)-6-metylpyrimidin-5-yl)metyl)-3-metoxy
benzyl)(etyl)amino)axetat

NH,
e

(o) S\FO
¢

o)
)
o N\v’U\o/\

4

San phim tir bude (vi) (390mg) duge bd sung vao hdn hop chira kali
dicacbonat (410mg), kali iodua (49 mg) va san phim thd tir buéc (v) trong
axetonitril (5ml). Sau khi khudy hdn hop nay & nhiét do 70°C trong 4 gio, lam
ngudi hdn hop phén tmg nay xubng nhiét do trong phong, loc, va c6 dudi ap suét
giam. Tinh ché phan cin bing phép sic ky cot nhanh dé thu dugc hop chat néu &
dé muc nay (490mg) & dang chit rén khong mau v dinh hinh; 'H NMR
(300MHz, CDCls); 6,91 (2H, s), 6,87 (1H, s), 6,72 (2H, s), 4,65 (2H, br s), 4,14
(2H, q), 3,82-3,79 (5H, m), 3,70(2H, s), 3,28 (2H, s), 2,67 (2H, q), 2,56 (6H, s),
2,28 (3H, s), 2,23 (3H, s), 1,25 (3H, t), 1,07 (3H, ).

(viii) (S)-etyl
2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)metyl)-3
-metoxybenzyl)(etyl)amino)axetat

NH, OH

Axit trifloaxetic (0,066ml) dugc bd sung vao hdn hgp chua
(S)-3-aminohexan-1-ol (300mg) va san phim tir budc (vii) (490mg) trong
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propionitril (Sml). Gia nhiét hdn hop nay & nhiét do 120°C trong 16 gio va lam
ngudi xudng nhiét do trong phong. Dung méi dugc loai bo bang cach 1am bay
hoi. Tinh ché phin cin bing phép séc ky cot nhanh trén silicagel amin dé thu
dwoc hop chét néu & dé muc nay (330mg) & dang cht gébm khéng mau; 'H
NMR (CDCl); 6,94 (1H, s), 6,88 (1H, d), 6,79 (1H, d), 4,66 (1H, d), 4,58 (2H,
br s), 4,13 (2H, q), 4,11-4,06 (1H, m), 3,88 (3H, s), 3,70(2H, s), 3,66 (2H, s),
3,42 (1H, ddd), 3,28-3,20(3H, m), 2,65 (2H, q), 2,34 (3H, s), 1,82-1,74 (1H, m),
1,45-1,33 (1H, m), 1,26-1,21 (5H, m), 1,07-1,02 (5H, m), 0,73 (3H, t).

(ix) Axit
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(etyl)amino)axetic

Natri hydroxit 3M (1ml) duoc bd sung vao dung dich chira san pham tir
buéc (viii) (310mg) trong metanol (3ml). Khudy dung dich ndy & nhiét do trong
phong trong 16 gid. Trung hoa hdn hop phan tng bang hydro clorua 4M (1ml)
va chiét bing cloroform/EtOH (3/1). Lam khan 16p hitu co két hop va c6 dudi
ap suét giam dé thu dwoc hop chét néu & dé muc nay (300mg) & dang chét rin
khong mau vo6 dinh hinh; 'H NMR (DMSO); 7,00(1H, s), 6,79 (1H, d), 6,72 (1H,
d), 5,87 (2H, br s), 5,63 (1H, d), 4,20-4,14 (1H, m), 3,83 (3H, s), 3,76 (2H, s),
3,60(2H, s), 3,27 (2H, q), 3,13 (2H, s), 2,66 (2H, q), 2,02 (3H, s), 1,60-1,51 (1H,
m), 1,45-1,31 (3H, m), 1,13-1,06 (2H, m), 1,00(3H, t), 0,75 (3H, t).

Vidu 2:

Axit
2-((4-((2-amino-4-(butylamino)-6-metylpyrimidin-5-yl)metyl)-3-metoxybenzyl)

(etyl)amino)axetic
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NH,

e

SN
H
o
o N\)LOH
Hop chit néu & d& muc duge diéu ché theo trinh tu cac budc duge md ta

dudi day:
(i) Etyl

2-((4-((2-amino-4-(butylamino)-6-metylpyrimidin-5-yl)metyl)-3-metoxy-
benzyl)(etyl) amino)axetat

NH,
&
u/\/\
o
~No N\)L o™\

Hop chit néu & dé muc nay duoc téng hop bang phuong phap cua vi du
1 budc (viii) tir san pham cta vi du 1 bude (vii) (150mg) va 1-butylamin (56mg).
Hop chét néu & dé muc nay (77mg) dugce tao thanh & dang chét diu mau vang;
1H NMR (CDCI3); 6,94 (1H, s), 6,86 (1H, d), 6,77 (1H, d), 4,84 (1H, t), 4,55
(2H, br s), 4,13 (2H, q), 3,88 (3H, s), 3,70(2H, s), 3,64 (2H, s), 3,30-3,23 (4H,
m), 2,66 (2H, q), 2,30(3H, s), 1,43-1,34 (2H, m), 1,24 3H, ), 1,19-1,12 (2H, m),
1,06 (3H, t), 0,83 (3H, t).

(i1) Axit
2-((4-((2-amino-4-(butylamino)-6-metylpyrirnidin—5-yl)metyl)-3-metoxybenzyl)
(etyl)amino)axetic

NH,
NI SN
Z H/\/\
o
~o N\/lLOH

Hop chét néu & dé muc nay duoc tong hop bang phwong phap cua vi du
| budc (ix) tir san phim cta budce (i) (71mg). Hop chit néu & dé muc nay
(74mg) dugc tao thanh & dang chét rin mau kem; 'H NMR (DMSO); 7,00(1H,
s), 6,77 (1H, d), 6,65 (1H, d), 6,09 (1H, t), 5,85 (2H, br s), 3,83 (3H, ), 3,76 (2H,
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s), 3,58 (2H, s), 3,22 (2H, dt), 3,15 (2H, s), 2,66 (2H, q), 1,96 (3H, s), 1,44-1,34
(2H, m), 1,23-1,10(2H, m), 1,00(3H, t), 0,81 (3H, 1).

Vidu 3:

Axit :
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(2,2-difloetyl)amino)axetic

NH, OH
N N

/\/\
CFH

H
( o)
o N\/lLOH

Wa
"N_

Hop chit néu & dé& muc duoc didu ché theo trinh tu cac budc duge md ta
dudi day:
(i) Etyl 2-(2,2-difloetylamino)axetat

F

(o]
HN\/U\O/\

F

2,2-difloetylamin (4,0g) dugc bd sung vao huyén phu chita etyl
bromoaxetat (5,4ml), kali iodua (0,82g), diisopropyletylamin (9,8ml) trong
axetonitril (100ml) va khudy hén hop nay & nhiét do trong phong trong 25 gio.
C6 hdn hop nay dudi ap suit giam. Tinh ché phan can bing phép sic ky cot
nhanh trén silicagel d& thu duge hop cht néu & d& muc nay (7,0g) & dang chét
diu khdéng mau; 'H NMR (300MHz, CDCly); 5,82 (1H, tt), 4,18 (2H, q), 3,46
(2H, s), 3,00(2H, dt), 1,26 (3H, t).

(ii) Etyl
2-((4-((2-amino-4—(mesitylsulfonyloxy)-6-metylpyrimidin-5-yl)metyl)-3-metoxy
benzyl)(2,2-difloetyl)amino)axetat
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Hop chit néu & d& muc nay duoc tbng hop bang phuong phap ctia vi du
1 budc (vii) tir san pham cta budc (i) (490mg) va vi du 1 budc (v) (470mg).
Hop chét néu ¢ d&& muc nay (520mg) duge tao thanh & dang chét rin khong mau
v6 dinh hinh; 'H NMR (300MHz, CDCls); 6,91 (2H, s), 6,83 (1H, s), 6,76-6,72
(2H, m), 5,75 (1H, tt), 4,65 (2H, br s), 4,10(2H, q), 3,85 (2H, s), 3,79 (SH, s),
3,11-3,01 (4H, m), 2,55 (6H, s), 2,29 (3H, s), 2,24 (3H, s), 1,25 (3H, 1).

(iii) (S)-etyl

2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)metyl)-3
-metoxybenzyl)(2,2-difloetyl)amino)axetat

NH, OH

L
= N;\/\
H
(Ccml)-l
~o N\)Lo/\

Hop chét néu & d&& muc nay duge tdng hop bang phuong phép cia vi du
1 bude (viii) tir san phdm cta budc (ii) (520mg) va (S)-3-aminohexan-1-ol
(300mg). Hop chét néu & dé muc nay (340mg) dugc tao thanh & dang chét gom
khong mau; '"H NMR (CDCls); 6,90-6,88 (2H, m), 6,78 (1H, d), 5,73 (1H, tt),
4,60(1H, d), 4,55 (2H, br s), 4,15 (2H, q), 4,11-4,03 (1H, m), 3,88 (3H, s), 3,85
(2H, s), 3,66 (2H, s), 3,47-3,37 (3H, m), 3,25 (1H, ddd), 3,04 (2H, dt), 2,33 (3H,
s), 1,83-1,73 (1H, m), 1,51-1,32 (3H, m), 1,25 (3H, t), 1,06-0,99 (2H, m), 0,73
(3H, t).

(iv) Axit
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(2,2-difloetyl)amino)axetic
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Hop chit néu & d& muc nay duoc téng hop bing phuong phap cta vi du
1 bude (ix) tir san phdm cia budc (iii) (330mg). Hop chit néu & d& muc nay
(330mg) dugc tao thanh ¢ dang chét rén khong mau v6 dinh hinh; '"H NMR
(DMSO); 6,94 (1H, s), 6,76-6,70(2H, m), 6,40(2H, br s), 6,02 (1H, tt), 5,93 (1H,
d), 4,24-4,17 (1H, m), 3,82 (5H, s), 3,60(2H, s), 3,31-3,25 (4H, m), 3,03 (2H, dt),
2,02 (3H, s), 1,60-1,54 (1H, m), 1,48-1,43 (1H, m), 1,38-1,32 (2H, m), 1,12-1,03
(2H, m), 0,75 (3H, t).
Vidu 4:
Axit
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(2,2,2-trifloetyl )Jamino)axetic

NH, OH

A

NN

H CF,
( o]
o N\)LOH

Hop chét néu & d&& muc duoc diéu ché theo trinh ty cac budc dugc md ta
dudi day:
(i) Etyl 2-(2,2,2-trifloetylamino)axetat
e F
F 0

LINP NN

2,2,2-trifloetylamin (2,0g) dugc bd sung vao huyén phu chia etyl
bromoaxetat (2,3ml), kali iodua (0,34g) trong diisopropyletylamin (3,3ml) va
khudy hdn hop nay & nhiét d6 trong phong trong 5,5 gid. Pha lodng hdn hop nay
v6i dietyl ete (30ml), khudy & nhiét d6 trong phong trong 30 phut. Loc huyén
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phi va ¢6 duéi 4p suit giam. Hop chit néu & dé muyc nay (2,6g) duogc tao thanh
& dang chit ddu mau vang; '"H NMR (300MHz, CDCl,); 4,19 (2H, q), 3,50(2H,
s), 3,22 (2H, q), 1,26 (3H, t).

(ii) Etyl
2-((4-((2-amino-4-(mesitylsulfonyloxy)-6-metylpyrimidin-5-yl)metyl)-3-metoxy
benzyl)(2,2,2-trifloetyl)amino)axetat

NH

A

\Zn
L

Hop chit néu & d& muc nay dugc téng hop bang phuong phap cua vi du
1 budc (vii) tir san phim cia buée (i) (190mg) va vi du 1 budc (v) (500mg).
Hop chét néu & dé muyc nay (360mg) dugc tao thanh & dang chit ddu mau vang;
"H NMR (300MHz, CDCl3); 6,91 (2H, s), 6,86 (1H, s), 6,76-6,68 (2H, m), 4,67
(2H, br s), 4,15 (2H, q), 3,95 (2H, s), 3,79 (SH, s), 3,45 (2H, s), 3,35 (2H, q),
2,53 (6H, s), 2,29 (3H, s), 2,24 (3H, s), 1,04 3H, t).

(iii) (S)-etyl

2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)metyl)-3
-metoxybenzyl)(2,2,2-trifloetyl)amino)axetat

NH, OH

Hop chét néu & dé muc nay duogc tong hop bang phuong phap cua vi du
1 budc (viil) tr san phdm cua bude (ii) (61mg) va (S)-3-aminohexan-1-ol
(34mg). Hop chit néu & d& muc ndy (24mg) dugc tao thanh & dang chét gém
mau vang nhat; 'H NMR (CDCly); 6,93 (1H, s), 6,89 (1H, d), 6,76 (1H, d),
4,62-4,59 (3H, m), 4,15 (2H, q), 4,10-4,04 (1H, m), 3,91 (2H, s), 3,87 (3H, s),
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3,66 (2H, s), 3,44 (2H, s), 3,37-3,20(4H, m), 2,33 (3H, s), 1,82-1,69 (1H, m),
1,42-1,32 (3H, m), 1,24 (3H, t), 1,09-0,98 (2H, m), 0,73 (3H, t).

(iv) Axit
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(2,2,2-trifloetyl)amino)axetic

NH, OH

A

N™~N

AN

H CF,
( o)
o N\/lLOH

Hop chét néu & d& muc nay duoc tong hop bang phuong phap cua vi du
1 bude (ix) tur san phim cta buéc (i) (20mg). Hop chit néu & dé muc nay
(20mg) duge tao thanh & dang chét rin mau vang nhat; 'H NMR (DMSO);
6,90(1H, s), 6,71 (2H, s), 5,79 (2H, br s), 5,52 (1H, d), 4,17-4,10(1H, m), 3,87
(2H, s), 3,81 (3H, s), 3,58 (2H, s), 3,54-3,44 (2H, m), 3,23- 3,17 (2H, m), 2,95
(2H, s), 2,03 (3H, s), 1,59-1,50(1H, m), 1,45-1,23 (3H, m), 1,14-1,05 (2H, m),
0,76 (3H, t).
Vidus:
Axit
(S)-3-((4-((2-amino-4-(1-hydroxyhexan-3 -ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(etyl)amino)propanoic

NH;

(o]
N)§N E)

H

/N/\/\

Hop chét néu & d& muc duogc didu ché theo trinh tu cac budc duge mo ta
dudi day:

(i) Etyl 3-(etylamino)propanoat
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/\H/\/”\o/\

Dung dich chita etylamin (70% trong nudc, 5,8ml) trong EtOH (30ml)
duoc bd sung vao huyén phii chira etyl acrylat (2,0g) trong EtOH (20ml) ¢ nhiét
d6 0°C va khudy hén hop niy & nhiét d6 trong phong trong 30 phut. Co hdn hop
nay dudi ap suat giam. Tinh ché phan cin bing phép séc ky cot nhanh trén
silicagel amin dé thu dugc hop chit néu & dé muc nay (2,4g) & dang chit dau
mau vang nhat; "H NMR (300MHz, CDCL,); 4,13 (2H, q), 2,88 (2H, t), 2,66 (2H,
q), 2,52 (2H, 1), 1,24 (2H, t), 1,11 3H, 1).

(ii) Etyl
3-((4-((2-amino-4-(mesitylsulfonyloxy)-6-metylpyrimidin—5-yl)metyl)-3—metoxy
benzyl)(etyl)amino)propanoat

NH,
Y

Z O,S\go

Hop chét néu & d& muc nay duoc téng hop bang phuong phap cua vi dy
1 bude (vii) tir san pham ctia bude (i) va vi du 1 buse (v) (3,1g). Hop chat néu &
dé muc nay (2,7g) dugc tao thanh & dang chit gébm mau vang; 'H NMR
(300MHz, CDCl3); 6,91 (2H, s), 6,82 (1H, s), 6,70(2H, s), 4,65 (2H, br s),
4,10(2H, q), 3,82-3,79 (5H, m), 3,51 (2H, s), 2,79 (2H, t), 2,56 (6H, s),
2,51-2,45 (4H, m), 2,28 (3H, s), 2,24 (3H, s), 1,21 (3H, t), 1,01 3H, v).

(iii) (S)-etyl
3-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5 -yl)metyl)-3

-metoxybenzyl)(etyl)Jamino)propanoat

-76-



19417

Hop chit néu & d& muc nay dugc téng hop bang phwong phép cia vi du
1 budc (viii) tir san phdm cta budc (ii) (2,7g) (S)-3-aminohexan-1-ol (1,6g).
Hop chét néu & dé muc nay (670mg) dugc tao thanh & dang chéit gébm khong
mau; 'H NMR (CDCls); 6,93 (1H, s), 6,86 (1H, d), 6,76 (1H, d), 4,80-4,65 (3H,
m), 4,09 (2H, q), 3,88 (3H, s), 3,65 (2H, s), 3,50(2H, s), 3,42-3,37 (1H, m), 3,24
(1H, ddd), 2,77 (2H, t), 2,46-2,41 (4H, m), 2,02 (3H, s), 1,82-1,72 (1H, m),
1,42-1,29 (1H, m), 1,26-1,19 (5H, m), 1,07-0,96 (5H, m), 0,74 (3H, t).

(iv) Axit
(S)-3-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(etyl)amino)propanoic

Hop chit néu & dé muc nay duoc téng hop bang phuong phap cua vi du
| budc (ix) tir san phim cua bude (iii) (670mg). Hop chit néu & dé muc nay
(640mg) dugc tao thanh & dang chét rén mau tréng; '"H NMR (DMSO); 6,97 (1H,
s), 6,79-6,70(4H, m), 6,56-6,51 (1H, m), 4,31-4,23 (1H, m), 3,83 (3H, s), 3,64
(2H, s), 3,57 (2H, s), 3,33-3,26 (4H, m), 2,70(2H, t), 2,36 (2H, 1), 2,07 (3H, s),
1,60-1,49 (2H, m), 1,42-1,34 (2H, m), 1,13-1,04 (2H, m), 0,96 (3H, t), 0,76 3H,
t).

Vidu 6:

Axit
(S)-3-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(2,2-difloetyl)amino)propanoic
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Hop chat néu & dé muc duoc diéu ché theo trinh tyr cac bude dugc mo ta
dudi day:

(i) Etyl 3-(2,2-difloetylamino)propanoat

2,2-difloetylamin (0,50g) duoc bd sung vao huyén phu chira etyl
3-brompropanoat (1,1g), kali iodua (0,10g) trong diisopropyletylamin (1,2ml) va
hdn hop nay duge khudy & nhiét d@ 100°C trong 3,5 gid. Lam nguoi hdn hop
nay xubng nhiét do trong phong va cb duéi 4p sudt giam. Tinh ché phan cin
bang phép sdc ky cot nhanh trén silicagel dé thu dugc hop chit néu & dé muc
nay (0,69g) & dang chat ddu mau vang nhat; 'H NMR (300MHz, CDCly); 5,81
(1H, tt), 4,13 (2H, q), 2,95 (2H, dt), 2,93 (2H, t), 2,48 (2H, 1), 1,24 (3H, V).

(ii) Etyl
3-((4-((2-amino-4-(mesitylsulfonyloxy)-6-mety1pyrimidin—5—yl)metyl)-3-metoxy
benzyl)(2,2-difloetyl)Jamino)propanoat

NH,
v

No- 50
073§

Hop chét néu & dé muc nay dugc tdng hop bang phuong phap cia vi du
1 budc (vii) tu san phim cua budc (i) va vi du 1 bude (v) (260mg). Hop chét
néu & dé muc nay (310mg) duge tao thanh 6 dang chit diu mau vang nhat; 'H
NMR (300MHz, CDCl;); 6,91 (2H, s), 6,80(1H, s), 6,74 (1H, d), 6,68 (1H, d),
5,70(1H, tt), 4,64 (2H, br s), 4,10(2H, q), 3,79 (5H, s), 3,65 (2H, s), 2,80(2H, dt),
2,55 (6H, 5),2,51-2,45 (4H, m), 2,29 3H, s), 2,24 (3H, 5), 1,24 (3H, 1).

(iii) (S)-etyl
3-((4-((2-amino-4-(1-hydroxyhexan-3 -ylamino)-6-metylpyrimidin-5-yl)metyl)-3
-metoxybenzyl)(2,2-difloetyl)amino)propanoat
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\O N\/\n,o\/

Hop chét néu & d& muc nay duoc tbng hop bang phuong phap ctia vi du
1 bude (viii) tir san pham ciia budc (ii) (190mg) (S)-3-aminohexan-1-ol (110mg).
Hop chét néu & d& muc nay (130mg) dugc tao thanh ¢ dang chit gom khong
mau; 1H NMR (CDCI3); 6,91 (1H, s), 6,87 (1H, d), 6,79 (1H, d), 5,72 (1H, tt),
5,69 (2H, br s), 4,19-4,15 (2H, m), 4,11 (2H, q), 3,89 (3H, s), 3,65-3,64 (4H, m),
3,45-3,40(1H, m), 3,21 (1H, ddd), 2,90(2H, t), 2,78 (2H, dt), 2,48-2,43 (SH, m),
1,85-1,74 (1H, m), 1,49-1,37 (1H, m), 1,32-1,17 (5H, t), 1,09-0,99 (2H, m), 0,77
(3H, v).

(iv) Axit
(S)-3-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(2,2-difloetyl)amino)propanoic

Hop chét néu & d& muc nay dugc tong hop bang phwong phap cua vi du
| bude (ix) tir san pham cta bude (iii) (120mg). Hop chit néu & dé muyc nay
(86mg) duoc tao thanh & dang chit rén mau tring; "H NMR (DMSO); 6,95 (1H,
s), 6,75-6,68 (2H, m), 6,01 (1H, tt), 5,74 (2H, br s), 5,59 (1H, d), 4,19-4,12 (1H,
m), 3,83 (3H, s), 3,62 (2H, s), 3,58 (2H, s), 3,49-3,21 (2H, m), 2,79 (2H, d),
2,71 (2H, t), 2,19 (2H, t), 2,00(3H, s), 1,59-1,50(1H, m), 1,43-1,27 (3H, m),
1,16-1,05 (2H, m), 0,76 (3H, t).

Vidu?7:

Axit
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(S)—2-(N-(4-((2-amino-4-(1-hydroxyhexan-3-ylarriino)-6-metylpyrimidin—5-yl)m

etyl)-3-metoxybenzyl)axetamido)axetic

o N\’JLOH

Hop chét néu & d&& muc duge diéu ché theo trinh tu cac bude duge mo ta
dudi day:
(1) Etyl
2-(4-((2-amino-4-(mesitylsulfonyloxy)-6-metylpyrimidin-5-yl)metyl)-3-metoxy

benzylamino)axetat

NH,
N'%bN
! 2

-c0
0" %%

u 0
o N\-/u\o’\

Hop chét néu & dé muc nay dugc tdng hop bang phuong phép cua vi du
1 budc (vii) tir san phim cua vi du 1 bude (v) (100mg) va etyl glyxinat. Hop
chét néu & d& muc nay (23mg) dugc tao thanh & dang chit rén khong mau vo
dinh hinh; "H NMR (300MHz, CDCly); 6,92 (2H, s), 6,84 (1H, s), 6,76-6,70(2H,
m), 4,68 (2H, br s), 4,18 (2H, q), 3,81 (3H, s), 3,79 (2H, s), 3,77 (2H, ), 3,39
(2H, s), 2,56 (6H, s), 2,28 (3H, 5), 2,22 (3H, s), 1,26 (3H, t); LC-MS: m/z = 543.

(i1) Etyl
2-(N-(4-((2-amino-4-(mesitylsulfonyloxy)—6—metylpyrimidin-5-yl)metyl)-3—meto

xybenzyl)axetamido)axetat

NH,
N
! ~

-3f0
0"y
o

(o]
o N\JJLO’\\
Axetic anhydrua (6pl) dugc bd sung vao dung dich chira san pham tir

-80-



19417

budce (i) (23mg) va trietyl amin (9ul) trong THF (1ml), va khudy hdn hop nay &
nhiét do trong phong trong 3 gid. Hon hop nay dwoc lam nguéi nhanh bing
nudc, chiét bé“mg EtOAc, rtra 16p hitu co két hop béng nuée mudi, 1am khan va
cd duéi 4p suét giam. Hop chét néu & d& muc nay (25mg) dugc tao thanh & dang
chit gdm khong mau, san phim nay duoc sir dung cho phan tmg tiép theo ma
khéng can tinh ché thém; LC-MS: m/z = 585.

(iii) (S)-etyl
2-(N-(4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)metyl

)-3-metoxybenzyl)axetamido)axetat

NH, OH
N)QN .)
1 =
NN
i (o)
0
\o N\)Lo/\

Hop chét néu & & muc nay dugc tdng hop bang phuong phap cta vi du
1 budc (viii) tir san phim cta budc (i) (25mg) va (S)-3-aminohexan-1-ol
(15mg). Hop chit néu & dé muc nay (5,1mg) dugc tao thanh & dang chét gom
khong mau; "H NMR (CDCly); 6,93 (1H, d), 6,72-6,67 (2H, m), 4,82 (2H, br s),
4,65 (1H, d), 4,56 (2H, s), 4,18-4,08 (3H, m), 3,99 (2H, s), 3,88 (3H,'s), 3,65
(2H, s), 3,48-3,42 (1H, m), 3,32-3,26 (1H, m), 2,33 (3H, s), 2,17 (3H, s),
1,84-1,74 (1H, m), 1,46-1,35 (1H, m), 1,23 (3H, t), 1,16-0,97 (4H, m), 0,73 (3H,
t); LC-MS: m/z = 502.

(iv) Axit
(S)-2-(N-(4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)m
etyl)-3-metoxybenzyl)axetamido)axetic

NH, OH

A

NN

/JLT;;;E;::T\\

H

o)

Y o
o N‘“JLOH

Hop chit néu ¢ d& muc nay duoc téng hop bang phuong phap cia vi du

1 buée (ix) tir san phdm ciia budce (iii) (330mg). Hop chét néu & dé muc nay
(330mg) dugc tao thanh & dang chit rin khoéng mau vé dinh hinh; '"H NMR
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(DMSO); 6,96-6,92 (4H, m), 6,81 (1H, d), 5,83 (1H, d), 4,73 (1H, d), 4,50(1H,
d), 4,21-4,10(1H, m), 3,88 (3H, s), 3,80(2H, s), 3,60(2H, s), 3,21-3,06 (2H, m),
2,38 3H, s), 2,14 (3H, s), 1,81-1,71 (1H, m), 1,43-1,37 (1H, m), 1,31-1,09 (4H,
m), 0,82 (3H, t); LC-MS: m/z = 474.

Vidu 8:

Axit
(R)-1-(3-(4-((2-amino-4-((S)-1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-y
Dmetyl)-3-metoxyphenoxy)propyl)pyrolidin-2-carboxylic

NH,
J\N :/\OH

Hop chat néu & d€ muc c6 thé dugce di€u ché bang cac budc dugec mo ta
dudi day:

(i) 4-[3-(tert-butyldimetylsilyloxy)propoxy]-2-metoxybenzaldehyt

MeO o >""0oTBS

Hon hop chira 4-hydroxy-2-metoxybenzaldehyt (10,0g),
(3-brompropoxy)-tert-butyldimetylsilan (25,0g), va kali dicacbonat (13,6g)
trong DMF (100ml) dwoc khudy & nhiét d6 trong phong trong 5 gio. Pha lodng
h&n hop nay véi nude va chiét bing EtOAc. Rira cac dung dich hitu co két hop
bing nudc va nude mudi, 1am khan va c¢b. Tinh ché phan cin bang phép sic ky
silicagel giai hip bang hexan/EtOAC dé tao thanh 21,3g hop chét néu & dé muc
nay & dang chét ddu mau vang [& dang hdn hop véi

(3-brompropoxy)-tert-butyldimetylsilan].

(i) {4-[3-(tert-butyldimetylsilyloxy)propoxy]-2-metoxyphenyl } metanol
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el
MeO o >"0oTBS

e

Natri bohydrua (1,24g) duoc bd sung vao dung dich chia sén phidm tir
bude (i) (21,3g) trong THF (100ml), metanol (15ml) va khudy & nhiét do trong
phong trong 2,5h. Pha loédng hon hop nay véi nude va nude mudi, va chiét bang
EtOAc. Lam khé céc dung dich hiru co két hop va co. Tinh ché phan cin bang
phép sic ky silicagel giai hép bing hexan/EtOAC dé tao thanh hop chét néu & deé
muc ndy (18,5g) & dang chit diu khong mau; 'H NMR: 7,14 (1H, d), 6,42-6,48
(2H, m), 4,61 (2H, d), 4,06 (2H, 1), 3,84 (3H, s), 3,80(2H, t), 2,15 (1H, 1),
1,94-2,02 (2H, m), 0,89 (9H, s), 0,04 (6H, s).

(iii) tert-butyl{3-[4-(clometyl)-3 -metoxyphenoxy]propoxy }dimetylsilan

0
MeO o >"0oTBS

e

Metansulfonyl clorua (4,02ml) duogc bd sung vao hdén hop chira san
phim tir bude (ii) (8,47g), diisopropyletylamin (13,4ml) va lithi clorua (3,29¢g)
trong THF (105ml) & nhiét d trong phong va dugc khudy trong 40 phut. Pha
lodng hon hop nay véi nuée va nude mudi, va chiét bang EtOAc. Rta cac dung
dich hitu co két hop béng nuée mudi, lam khan va co dé tao thanh 10,0g hop
chit néu & d& muc nay & dang chit ddu mau vang; '"H NMR: 7,23 (1H, dd),
6,44-6,49 (2H, m), 4,63 (2H, s), 4,06 (2H, 1), 3,85 (3H, s), 3,79 (2H, 1),
1,94-2,02 (2H, m), 0,89 (9H, s), 0,04 (6H, s).

(iv) Metyl
2- {4-[3-(tert—butyldimetylsilyloxy)propoxy]-2-met0xybenzy1}-3-0xobutanoat
o O
OMe

MeO o >""0TBS

Metyl axetoaxetat (4,18ml) dugc bd sung vao huyén phu chira NaH (d
phan tan dAu 55%, 1,70g) trong DMF (60ml) & nhiét do 0°C va duge khudy &
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nhiét d6 trong phong trong 0,5 gid. B6 sung san pham tir bude (iii) (10,0g) trong
DMEF (60ml) va kali iodua (4,73g) vao hon hop va khudy & nhiét d6 80°C trong
6 gid. Lam ngudi hdn hop nay xudng nhiét do trong phong va pha loing bing
nuée va chiét bang EtOAc. Rira cac dung dich hitu co két hop bang nudc va
nude mudi, 1am khan va cd. Tinh ché phan cin biang phép sic ky silicagel dé tao
thanh 9,98g hop chét néu & dé muc nay & dang chét ddu mau vang; '"H NMR:
6,99 (1H, d), 6,42 (1H, d), 6,37 (1H, dd), 4,02 (2H, t), 3,89 (1H, t), 3,80(3H, s),
3,79 (2H, t), 3,67 (3H, s), 2,99-3,14 (2H, m), 2,17 (3H, s), 1,92-2,00(2H, m),
0,88 (9H, s), 0,04 (6H, s).

)
2-amino-5-{4-[3-(tert-butyldimetylsilyloxy)propoxy]-2-metoxybenzyl } -6-metyl
pyrimidin-4-ol
NH,
Y
N oH

MeO o0~ >""0TBS

Guanidin cacbonat (6,40g) duoc bb sung vao dung dich chira san phim
tr bude (iv) (11,6g) trong metanol (116ml) va duoc gia nhiét & nhiét 4o 75°C
trong 8 gid. Lam ngudi hdn hop nay xubng nhiét d6 trong phong va cb. Pha
loding phén can véi EtOAc (50ml) va nudce (50ml), va khudy trong 5,5 gio. Thu
gom chét két tha va ria bang nudc va EtOAC dé thu dugc 7,49g hop chét néu &
d& muc nay & dang chét rin mau tréng; '"H NMR: (d°-DMSO0) 10,75 (1H, br s),
6,71 (1H, d), 6,48 (1H, d), 6,36 (1H, dd), 6,30(2H, br s), 3,97 (2H, t), 3,77 (3H,
s), 3,73 (2H, t), 3,45 (2H, s), 1,92 (3H, s), 1,82-1,90(2H, m), 0,85 (9H, s), 0,02
(6H, s).

(vi) 2-amino-5-(4-(3-hydropropoxy)-2-metoxybenzyl)-6-metylpyrimidin-4-ol

hydroclorua
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NH,
N/gN HCI
! 7,
OH
MeO 0" "0H

Hydro clorua d& cd (2,5ml) duoc bd sung nhé giot vao dung dich chia
san phim tir bude (v) (4,33g) trong metanol (43ml) & nhiét do trong phong va
duoc khudy trong 14 gio. C6 hdn hgp nay va pha lodng bang metanol. Thu gom
chét két tua bing cach loc, rira bing metanol va lam kho dé tao thanh 2,87g hop
chit néu & dé muc nay & dang chit rdn mau tréng, san phdm nay dugc st dung
ma khong cén tinh ché thém; 'H NMR (300MHz, de-DMSO) 6 = 12,59 (2H, brs),
8,05 (2H, s), 6,89 (1H, d), 6,51 (1H, d), 6,36 (1H, dd), 3,97 (2H, 1), 3,52 (2H, 1),
3,46 (2H, s), 2,13 (3H, s), 1,78-1,86 (2H, m); LC-MS: m/z 320.

(vii)
2-amino-5-(4-(3-hydroxypropoxy)-2-metoxybenzyl)-6-metylpyrimidin-4-yl

2,4,6-trimetylbenzensulfonat

NH,
NTN
i
0OSO,Mes
MeO 0" \"0H

2-Mesitylensulfonyl clorua (2,7g) dugc bd sung vao huyén phu chua
diisopropyletylamin (4,6ml) va san pham tlr bude (vi) (2,9g) trong THF (200ml)
va hén hop ndy duge khudy duéi hoéi luu trong 18 gid. Pha lodng hon hop thu
dwoc véi nude va chiét bang EtOAc. Rira 16p hitu co két hop bang nuéc mubi,
Jam khan va c6 dudi 4p sudt giam. Tinh ché phan cin bing phép sic ky cot
nhanh trén silicagel amin dé thu duogc hop chét néu & dé muc nay (3,6g) & dang
cht rén mau tring; '"H NMR (300MHz, CDCly); 6,92 (2H, s), 6,71 (1H, d),
6,40(1H, d), 6,32 (1H, dd), 4,70(2H, br s), 4,07 (2H, 1), 3,88-3,82 (2H, m), 3,76
(3H, s), 3,73 (2H, s), 2,57 (6H, s), 2,29 (3H, s), 2,24 (3H, s), 2,06-1,98 (2H, m);
LC-MS: m/z 502.
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(viii)
2-amino-5-(2-metoxy-4-(3-(metylsulfonyloxy)propoxy)benzyl)-6-metylpyrimidi
n-4-yl 2,4,6-trimetylbenzensulfonat

NH,
NTIN
I P
OSOzMeS
MeO 0" N"oMms

Metansulfonyl clorua (0,293ml) dwoc bd sung vao dung dich chira
diisopropyletylamin (0,988ml) va san phim tir budc (vii) (0,95g) trong THF
(9,5ml). Khudy hén hop nay & nhiét do trong phong trong 2 gid, pha lodng béng
nuéce va chiét bang EtOAc. Rira 16p hitu co két hop biang nudc mudi, lam khan
va cb dudi ap suét giam dé tao thanh san phim thé & dang chat diu mau vang
nhat, san phdm nay duoc sit dung cho phéan tmg tiép theo ma khong can tinh ché
thém; "H NMR (300MHz, CDCl;); 6,93 (2H, s), 6,73 (1H, d), 6,39 (1H, d), 6,31
(1H, dd), 4,76 (2H, br s), 4,43 (2H, t), 4,03 (2H, 1), 3,77 (3H, s), 3,73 (2H, s),
2,98 (3H, s), 2,57 (6H, s), 2,29 (3H, s), 2,25 (3H, s), 2,24-2,16 (2H, m); LC-MS:
m/z 580.

(ix) (R)-tert-butyl
1-(3-(4-((2-amino-4-(mesitylsulfonyloxy)-6-metylpyrimidin-5-yl)metyl)-3-meto
xyphenoxy)propyl)pyrolidin-2-carboxylat

N~ °N
N |
0OSO,Mes
002t-Bu
MeO Y

(R)-tert-butyl pyrolidin-2-carboxylat (485mg) dugc bb sung vao hdn hop
chira kali cacbonat (393mg), kali iodua (31mg) va san pham thd tir budc (viii)
trong CH3CN (20ml). Sau khi khudy hén hop nay & nhiét d6 70°C trong 16 gio,
]am ngudi hdn hop phan Ung nay xubng nhiét d6 trong phong, pha lodng bing
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nude va chiét bang EtOAc. Rira 16p hitu co két hop bang nudc va nude mubi,
lam khan va c6 du6i 4p suét giam. Tinh ché phdn can bing phép sic ky cot
nhanh trén silicagel amin dé thu dwoc hop chit néu & d&& muc nay (975mg) &
dang chat rén mau tréing v6 dinh hinh;'H NMR (300MHz, CDCL); 6,92 (2H, s),
6,67 (1H, d), 6,39 (1H, d), 6,30(1H, dd), 4,64 (2H, br s), 4,03-3,90(2H, m), 3,76
(3H, s), 3,73 (2H, s), 3,20-3,00(2H, m), 2,96-2,30(1H, m), 2,66-2,50(1H, m),
2,57 (6H, s), 2,46-2,30(1H, m), 2,28 (3H, s), 2,22 (3H, s), 2,21-1,74 (6H, m),
1,43 (9H, s); LC-MS: m/z 655.

(x) (R)-tert-butyl
1-(3-(4-((2-amino-4-((S)-1-hydroxyhexan-3 -ylamino)-6-metylpyrimidin-5-yl)m
etyl)-3 -metoxyphenoxy)propyl)pyrolidin-2-carboxylat

&
NZ N E/\OH

Axit trifloaxetic (0,091ml) dugc bd sung vao hdn hgp chia
(S)-3-aminohexan-1-ol (416mg) va san phim tir budc (ix) (775mg) trong
propionitril (8ml). Sau khi gia nhiét hdn hop ndy & nhiét d6 120°C trong 16 gio,
lam nguoi hdn hop phéan Gng nay xubng nhiét d§ trong phong, pha loéng bing
natri hydro dicacbonat bdo hoa va chiét bang EtOAc. Lam khan 16p hitu co két
hop v& c6 dudi 4p suét giam. Tinh ché phan cin bang phép sic ky cot nhanh trén
silicagel amin d8 thu dugc hop chat néu & dé muc nay (520mg) & dang chét gobm
mau tring; "H NMR (CDCls); 6,81 (1H, d), 6,44 (1H, d), 6,38 (1H, dd), 4,80(2H,
br s), 4,13-4,03 (1H, m), 4,03-3,90(2H, m), 3,84 (3H, s), 3,59 (2H, s), 3,49-3,37
(1H, m), 3,34-3,22 (1H, m), 3,18-3,08 (1H, m), 3,08-3,00(1H, m), 2,91-2,80(1H,
m), 2,62-2,49 (1H, m), 2,41-2,30(1H, m), 2,35 (3H, s), 2,10-1,70(8H, m),
1,44-1,34 (1H, m), 1,42 (9H, s), 1,28-0,89 (4H, m), 0,75 (3H, t); LC-MS: m/z
573.
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(xi) Axit
(R)-1-(3-(4-((2-amino-4-((S)-1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-y
Dmetyl)-3-metoxyphenoxy)propyl)pyrolidin-2-carboxylic

L
NN ZOH

Axit trifloaxetic (6ml) duoc bd sung vao san pham tir bude (x) (505mg)
va khudy hdn hop nay & nhiét d trong phong trong 14 gid. Sau khi c6 hdn hop
phan Gng nay, 1M-natri hydroxit (20ml) va metanol (10ml) duoc bd sung vao
phan cin va hdn hop duge khudy trong trong metanol trong 30 phit. C6 hén hop
phan Ung, pha loang bang nudc va ria bang cloroform. Trung hoa 16p chia
nuéc bang hydro clorua 6M va natri hydro dicacbonat bdo hoa va chiét bing
cloroform/EtOH (3/1). Lam khan 16p hiru co két hop va cd. Pha lodng phan cin
v6i cloroform, loc, ¢d va pha lodng bang cloroform/EtOAc. Thu gom chét két
tha bang cach loc, rira bing EtOAc va lam kho dé tao thanh 450mg hop chét néu
& d& muc nay & dang chit rén mau tring; 'H NMR (CDCls); 6,78 (1H, d), 6,48
(1H, d), 6,38 (1H, dd), 5,35-5,20(1H, m), 4,20-3,97 (3H, m), 3,86 (3H, s), 3,55
(2H, s), 3,63-3,47 (1H, m), 3,40-3,09 (4H, m), 2,91-2,75 (1H, m), 2,60-2,45 (1H,
m), 2,35 (3H, s), 2,30-2,02 (4H, m), 2,02-1,70(3H, m), 1,50-1,33 (1H, m),
1,33-0,95 (5H, m), 0,77 (3H, t); LC-MS: m/z 516.

Vidu9:

Axit
(S)-1-(3-(4-((2-amino-4-((S)-1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-y
Dmetyl)-3-metoxyphenoxy)propyl)pyrolidin-2-carboxylic
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COH

Hop chit néu & d& muc c6 thé dugc didu ché bé“tng cac bubc dugc mo ta dudi
day:

@)

2-amino-5-{4-[3-(tert-butyldimetylsilyloxy)propoxy] -2-metoxybenzyl }-6-metyl
pyrimidin-4-yl 2,4,6-trimetylbenzensulfonat

L
NZN
g
0SO,Mes
MeO 0" "oT1BS

2-Mesitylensulfonyl clorua (4,96g, 22,7mmol) dugc bd sung vao dung
dich chua N,N,N’,N’-tetrametyl-1,3-propandiamin (3,79ml, 22,7mmol) va san
phim ctia vi du 8 budc bude (v) (6,55g, 15,1mmol) trong THF (66ml) va khudy
hdn hop nay & nhiét do trong phong trong 3 gio. Pha lodng hon hop thu duoc
nay voi nudc va chiét bing EtOAc. Rua cac dung dich hiru co két hop bang
nuée mudi, 1am khan va c6. Tinh ché phan cin bang phép sdc ky trén silica aé
tao thanh 8,87g hop chét néu ¢ d& muc nay & dang chét rén mau tréng; "H NMR
(CDCL); 6,93 (2H, s), 6,71 (1H, d), 6,41 (1H, d), 6,33 (1H, dd), 4,66 (2H, br s),
4,02 (2H, 1), 3,78 (3H, s), 3,77-3,82 (2H, m), 3,75 (2H, s), 2,59 (6H, s), 2,31 (3H,
s), 2,25 (3H, s), 1,93-2,01 (Z2H, m), 0,89 (9H, s), 0,05 (6H, s); LC-MS: m/z 616.

(ii)

(S)—3-(2-amino-5-(4-(3—(tert-butyldimetylsilyloxy)propoxy)-2-metoxybenzyl)—6-

metylpyrimidin-4-ylamino)hexan-1-ol
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Axit trifloaxetic (0,154ml) duoc bd sung vao hén hop chua
(S)-3-aminohexan-1-o0l (586mg) va san phidm tir buéc (i) (616mg) trong
propionitril (6ml). Sau khi gia nhiét hdn hop nay & nhiét 6 120°C trong 23 gid,
1am ngudi hdn hop phan ng nay xubng nhiét do trong phong, pha lodng bang
natri hydro cacbonat bdo hoa va chiét bing EtOAc. Lam khan 16p hitu co két
hop va c6 duéi ép suét giam. Tinh ché phan cin bang phép sic ky cot nhanh trén
silicagel amin dé thu dugc hop chét néu & @& muc nay (430mg) & dang chit dau
khong mau; '"H NMR (CDCly); 6,83 (1H, d), 6,44 (1H, d), 6,39 (1H, dd), 4,79
(2H, br s), 4,15-4,04 (1H, m), 4,00(2H, t), 3,85 (3H, s), 3,77 (2H, 1), 3,60(2H, s),
3,50-3,40(1H, m), 3,33-3,22 (1H, m), 2,36 (3H, s), 2,00-1,88 (2H, m), 1,86-1,71
(1H, m), 1,48-1,32 (1H, m), 1,30-0,95 (4H, m), 0,86 (9H, s), 0,75 (3H, 1), 0,01
(6H, s); LC-MS: m/z 534.

(iii)
(S)-3-(2-amino-5-(4-(3-(tert-butyldimetylsilyloxy)propoxy)-2-metoxybenzyl)-6-

metylpyrimidin-4-ylamino)hexyl axetat

NH,

NZN ZNoAc

- .
N/\/\

H

MeO 0" "oTBS

4-Dimetylaminopyridin (luong tinh theo ly thuyét) dugc bd sung vao
hén hop chira axetic anhydrua (0,162ml), diisopropyletylamin (0,697ml) va san
phim tir budc (i) (760mg) trong THF (10ml). Sau khi khudy hén hop niy &
nhiét dd trong phong trong 3,5 gio, pha lodng hdn hop phéan mg nay véi nude
va natri hydro dicacbonat bdo hoa va chiét bing EtOAc. Rira 16p hitu co két hop

bing nudc va nuéc mudi, 1am khan va cd dudi 4p suat giam dé tao thanh san
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phim thé & dang chét ddu mau vang nhat, san pham nay duoc sir dung cho phan
ting tiép theo ma khong can tinh ché thém; "H NMR (CDCls); 6,81 (1H, d), 6,44
(1H, d), 6,38 (1H, dd), 4,79 (2H, br s), 4,25-4,15 (iH, m), 3,99 (2H, t), 3,96-3,88
(2H, m), 3,85 (3H, s), 3,76 (2H, t), 3,58 (2H, s), 2,33 (3H, s), 1,97 (3H, s),
2,00-1,88 (2H, m), 1,86-1,71 (1H, m), 1,64-1,50(1H, m), 1,48-1,32 (1H, m),
1,30-0,95 (3H, m), 0,86 (9H, s), 0,76 (3H, t), 0,02 (6H, s); LC-MS: m/z 576.
(iv)

(S)-3-(2-amino-5-(4-(3-hydroxypropoxy)-2-metoxybenzyl)-6-metylpyrimidin-4-
yl-amino)hexyl axetat

NH,

N4'\|N Z“NoAc
H

MeO 0" " 0H

Tetra-n-butylamoni florua(561mg) dugc bd sung vao hén hop chira san
phim tir bude (jii) trong THF (14ml). Sau khi khudy hén hop nay & nhiét do
trong phong trong 1,5 gio, pha lodng hdn hop phan tng nay véi nudc va natri
hydro cacbonat bdo hoa va chiét bang EtOAc. Rira 16p hitu co két hop bang
nuéc mudi, lam khan va c6 dudi 4p sudt giam. Tinh ché phén cin bang phép sic
ky c6t nhanh trén silicagel amin dé thu duoc hop cht néu & & muc nay
(660mg) & dang chét diu khong mau; 'H NMR (CDCL); 6,82 (1H, d), 6,45 (1H,
d), 6,39 (1H, dd), 4,71 (2H, br s), 4,23-4,13 (1H, m), 4,07 (2H, t), 3,85 (3H, s),
3,85-3,74 (4H, m), 3,58 (2H, s), 2,33 (3H, s), 2,15 (1H, br s), 2,04-1,97 (2H, m),
1,97 (3H, s), 1,88-1,75 (1H, m), 1,60-1,47 (1H, m), 1,45-1,32 (1H, m), 1,31-1,19
(1H, m), 1,17-1,03 (2H, m), 0,79 (3H, t); LC-MS: m/z 461.

v)
(S)-3-(2-amino-5-(2-metoxy-4-(3-(metylsulfonyloxy)propoxy)benzyl)-6-metylp

yrimidin-4-ylamino)hexyl axetat
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b
NN 2 NoAc

MeO 0" "oms

Metansulfonyl clorua (0,083ml) dwoc bd sung vao dung dich chira
diisopropyletylamin (0,279ml) va san phim tir budc (iv) (0,246g) trong THF
(10ml). Khudy hén hop nay & nhiét do trong phong trong 3 gio va
diisopropyletylamin (0,14ml) va metansulfonyl clorua (0,042ml) bb sung duoc
thém vao. Khudy hdn hop ndy & nhiét d6 trong phong trong 2 gio, pha lodng
bang nudc va natri hydro dicacbonat bdo hoa Ve‘l. chiét bang EtOAc. Lam khan
16p hitu co két hop va c6 dudi 4p sudt giam dé tao thanh san phim tho (300mg)
& dang chét diu mau vang nhat, san phdm nay duoc sir dung cho phan tmg tiép
theo ma khéng céan tinh ché thém; LC-MS: m/z 539.

(vi) (S)-metyl
1-(3-(4-((4-((S)-1-axetoxyhexan-3-ylamino)-2-amino-6-metylpyrimidin-5-yl)me
tyl)-3-metoxyphenoxy)propyl)pyrolidin-2-carboxylat

(S)-metyl pyrolidin-2-carboxylat hydroclorua (44mg) dugc bd sung vio
hén hop chia kali cacbonat (74mg), kali iodua (3mg) va san phim thd (75mg)
tir budc (v) trong axetonitril (2ml). Sau khi khudy hén hop nay & nhiét d6 70°C
trong 16 gid, 1am ngudi hdn hop phan tng nay xubng nhiét d6 trong phong, pha
lodng bing nudc va natri hydro dicacbonat bdo hoa va chiét bang EtOAc. Lam
khan 16p hiru co két hop va ¢ dudi 4p sudt giam. Tinh ché phan cin bing phép
sdc ky cot nhanh trén silicagel amin ¢ thu duoc hop chit néu & d& muc nay
(60mg) & dang chit diu khong mau; 'H NMR (CDCls); 6,80(1H, d), 6,44 (1H,
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d), 6,37 (1H, dd), 4,85 (2H, br s), 4,24-4,15 (1H, m), 4,00-3,87 (4H, m), 3,85
(3H, s), 3,67 (3H, s), 3,57 (2H, s), 3,22-3,14 (2H, m), 2,89-2,78 (1H, m),
2,61-2,50(1H, m), 2,42-2,30(1H, m), 2,34 (3H, s), 2,16-2,05 (1H, s), 1,97 (3H,
s), 1,97-1,70(6H, m), 1,63-1,49 (1H, m), 1,46-1,32 (1H, m), 1,29-1,15 (1H, m),
1,12-0,98 (2H, m), 0,77 (3H, t); LC-MS: m/z 572.

(vii) Axit
(S)-1-(3-(4-((2-amino-4-((S)-1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-y
Dmetyl)-3-metoxyphenoxy)propyl)pyrolidin-2-carboxylic

NH,

NJ\N " oH
N

COH

Natri hydroxit 1M(2ml) duoc bd sung vao dung dich chira san phdm

MeO

(60mg) tir bude (vi) trong metanol (2ml) va khudy hdn hop nay & nhiét d¢ trong
phong trong 9 gid. C6 hdn hgp phan tmg, pha loang bing nudc va rira bang
cloroform. Trung hoa 16p chira nudc bing hydro clorua 2M va chiét bang
cloroform/EtOH (3/1). Lam khan 16p hitu co két hop va cd. Pha loang phan cin
v6i cloroform, loc, c6 dudi 4p sudt giam dé thu dugc hop chét néu & dé muc nay
(48 mg) & dang chit rén mau tring; "H NMR (CDCls); 6,79 (1H, d), 6,48 (1H, d),
6,38 (1H, dd), 6,17 (1H, br s), 5,24 (1H, br s), 4,20-3,97 (3H, m), 3,85 (3H, s),
3,70-3,58 (1H, m), 3,55 (2H, s), 3,48-3,34 (2H, m), 3,32-3,15 (2H, m),
3,05-2,80(1H, m), 2,75-2,55 (1H, m), 2,35 (3H, s), 2,30-2,07 (4H, m), 2,05-1,85
(2H, m), 1,85-1,70(1H, m), 1,48-1,34 (1H, m), 1,33-0,98 (4H, m), 0,77 (3H, t);
LC-MS: m/z 516.

Vidu 10:

Axit
(S)-3-((3-(4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)m
etyl)-3-metoxyphenoxy)propyl)(etyl)amino)propanoic
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Hop chét néu & d& muc c6 thé dugc diéu ché bang cac budce duoc mé ta
dudi day: |
(@) (S)-etyl
3-((3-(4-((4-(1-axetoxyhexan-3-ylamino)-2-amino-6-metylpyrimidin-5-yl)metyl
)-3-metoxyphenoxy)propyl)(etyl)amino)propanoat

. NH,

NJ\N “oac
AN

MeO o/\/\N/\/C(JzEt

Hop chit néu & d& muc nay duoc tong hop bing phuong phap cua vi du
9 budc (vi) tir san pham cua vi du 9 bude (v) (75mg) va san phdm cua vi du 5
bu6e (i). Hop chit néu & dé& muc ndy (60mg) dugc tao thanh & dang chit dau
mau vang nhat; 'H NMR (300MHz, CDCly); 6,81 (1H, d), 6,45 (1H, d), 6,37
(1H, dd), 4,95 (2H, br s), 4,28-4,13 (1H, m), 4,09 (2H, q), 3,97-3,86 (4H, m),
3,86 (3H, s), 3,57 (2H, s), 2,77 (2H, t), 2,56 (2H, t), 2,50(2H, q), 2,41 (2H, t),
2,35 (3H, s), 1,97 (3H, s), 1,92-1,70(3H, m), 1,63-1,50(1H, m), 1,46-1,32 (1H,
m), 1,30-1,15 (2H, m), 1,22 (3H, t), 1,13-0,95 (2H, m), 0,99 (3H, t), 0,77 (3H, t);
LC-MS: m/z 588.

(i) Axit

(S)-3-((3-(4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)m
etyl)-3-metoxyphenoxy)propyl)(etyl)Jamino)propanoic
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MeO 0/\/\N/\/002H

Hop chit néu ¢ dé muc nay dugc téng hop bang phuong phap ctia vi du
9 bude (vii) tir san phdm cia bude (i) (60mg). Hop chét néu & @ muc nay
(47mg) dugc tao thanh & dang chit rin mau tréng v6 dinh hinh; '"H NMR
(300MHz, CDCl;); 6,81 (1H, d), 6,44 (1H, d), 6,37 (1H, dd), 5,61 (1H, br s),
5,06-4,92 (1H, m), 4,18-4,04 (1H, m), 3,98 (2H, t), 3,86 (3H, s), 3,58 (2H, s),
3,46-3,36 (1H, m), 3,30-3,19 (1H, m), 2,94-2,66 (6H, m), 2,47 (2H, t), 2,35 (3H,
s), 2,08-1,93 (2H, m), 1,85-1,70(1H, m), 1,48-1,35 (1H, m), 1,34-1,00(7H, m),
0,77 (3H, t); LC-MS: m/z 518.

Vidy 11:

Axit
(S)-2-((3-(4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)m
etyl)-3-metoxyphenoxy)propyl)(etyl)amino)axetic

X
NN 2 oH

Hop chit néu & d& muc c6 thé duge didu ché bang cac budce dugc mo ta
dudi day:
(i) (S)-etyl
2-((3-(4-((4-(1-axetoxyhexan-3-ylamino)-2-amino-6-metylpyrimidin-5-yl)metyl
)-3-metoxyphenoxy)propyl)(etyl)amino)axetat
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Hop chét néu & & muc nay dugc tdng hop bang phuong phép ciia vi du
9 budc (vi) tir san phdm cia vi du 9 bude (v) (75mg) va san phdm cia vi du 1
buée (vi). Hop chét néu ¢ d& muc nay (60mg) dugc tao thanh & dang chét dau
mau vang nhat; 'H NMR (300MHz, CDCly); 6,81 (1H, d), 6,44 (1H, d), 6,38
(1H, dd), 4,95 (2H, br s), 4,28-4,05 (3H, m), 4,00-3,85 (4H, m), 3,85 (3H, s),
3,57 (2H, s), 3,32 (2H, s), 2,77-2,62 (4H, m), 2,36 (3H, s), 1,97 (3H, s),
1,95-1,72 (3H, m), 1,63-1,50(1H, m), 1,48-1,33 (1H, m), 1,30-1,15 (2H, m),
1,24 (3H, t), 1,11-0,98 (2H, m), 1,03 (3H, t), 0,77 (3H, t); LC-MS: m/z 574.

(i) Axit

(S)-2-((3-(4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)m
etyl)-3-metoxyphenoxy )propyl)(etyl)Jamino)axetic

NH,
J\N :/\OH

Hop chét néu ¢ d& muc nay dugc téng hop bang phuong phap ciia vi du
9 bude (vii) tir san phim cua buée (i) (52mg). Hop chat néu & d& muc niy
(44mg) dugc tao thanh & dang chit rin mau tréng v6 dinh hinh; 'H NMR
(300MHz, CDCl); 6,90-6,60(1H, m), 6,79 (1H, d), 6,47 (1H, d), 6,40(1H, dd),
5,40(1H, d), 4,20-4,07 (1H, m), 4,03 (2H, t), 3,85 (3H, s), 3,55 (2H, s),
3,40-3,30(1H, m), 3,32 (2H, s), 3,24-3,14 (1H, m), 3,02-2,87 (4H, m), 2,37 (3H,
s), 2,10-1,98 (2H, m), 1,85-1,70(1H, m), 1,49-1,36 (1H, m), 1,34-0,98 (7H, m),
0,78 (3H, t); LC-MS: m/z 504.
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Vi dy 12:

Axit
(S)-2-((3-(4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)m
etyl)-3-metoxyphenoxy)propyl)(2,2-difloetyl)amino)axetic

Hop chét néu & dé muc c6 thé duoc didu ché biang céc bude duoc mo ta
dudi day:
(@) (S)-etyl
2-((3-(4-((4-(1-axetoxyhexan-3-ylamino)-2-amino-6-metylpyrimidin-5-yl)metyl
)-3-metoxyphenoxy)propyl)(2,2-difloetyl)amino)axetat

Hop chét néu ¢ d& muc nay duoc téng hop bang phuong phap cia vi du
9 budc (vi) tir san phim cta vi du 9 bude (v) (75mg) va san phdm cua vi du 3
buée (i) (112mg). Hop chét néu & dé muc ndy (44mg) duoc tao thanh & dang
chét ddu mau vang nhat; "H NMR (300MHz, CDCly); 6,81 (1H, d), 6,44 (1H, d),
6,37 (1H, dd), 5,77 (1H, tt), 4,97 (2H, br s), 4,28-4,09 (3H, m), 4,00-3,85 (4H,
m), 3,86 (3H, s), 3,58 (2H, s), 3,45 (2H, s), 3,11-2,86 (4H, m), 2,36 (3H, s), 1,97
(3H, s), 1,95-1,74 (3H, m), 1,63-1,50(1H, m), 1,46-1,33 (1H, m), 1,30-1,15 (5H,
m), 1,12-0,98 (2H, m), 0,77 (3H, t); LC-MS: m/z 610.

(if) Axit
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(S)-2-((3-(4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)m
etyl)-3-metoxyphenoxy)propyl)(2,2-difloetyl)amino)axetic

Hop chit néu & dé muc nay dugc tong hop bang phuong phap cia vi du
9 bude (vii) tir san phdm cia budce (i) (44mg). Hop chét néu & dé muc nay
(38mg) dugc tao thanh & dang chét rin mau tréng v6 dinh hinh; 'H NMR
(300MHz, CDCls); 6,80(1H, d), 6,48-6,40(2H, m), 5,89 (1H, tt), 5,89-5,73 (1H,
m), 4,28-4,13 (1H, m), 4,07-3,97 (2H, m), 3,86 (3H, s), 3,63-3,56 (1H, m), 3,56
(2H, s), 3,40-3,30(1H, m), 3,33 (2H, s), 3,17-2,85 (SH, m), 2,44 (3H, s),
1,96-1,85 (2H, m), 1,85-1,71 (1H, m), 1,52-1,39 (1H, m), 1,39-1,00(4H, m),
0,81 (3H, t); LC-MS: m/z 540.
Vidu 13:
Axit
(R)-1-(4~((2-amino-4-((S)-1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-3 -yl)
metyl)-3-metoxybenzyl)pyrolidin-2-carboxylic |

L
NN < oH

I Z N/\/\
H

Hop chit néu & dé muc duoc didu ché theo trinh tu cac budc duge mo ta
dudi day:
(i) (R)-tert-butyl
1-(4-((2-amino-4-(mesitylsulfonyloxy)-6-metylpyrimidin-5-yl)metyl)-3-metoxy
benzyl)pyrolidin-2-carboxylat
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A
S
/O,

JO0
o;\°><

Hop chéat néu & ¢& muc nay duoc tong hop bing phwong phap cia vi du
1 budc (vii) tir san phdm cta vi du 1 budc (v) (200mg) va (R)-tert-butyl
pyrolidin-2-carboxylat (108mg). Hop chit néu ¢ dé muc nay (234mg) duge tao
thanh & dang chét rin khéng mau vé dinh hinh; LC-MS: m/z 611.
(ii) (R)-tert-butyl |
1-(4-((2-amino-4-((S)-1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)metyl
)-3-metoxybenzyl)pyrolidin-2-carboxylat

L
NN 2 oH

Hop chéat néu & d& muc nay duoc téng hop bing phuong phap cia vi du
1 budc (viii) tir san pham ciia budc (i) (234mg) va (S)-3-aminohexan-1-ol
(Xmg). Hop chat néu & dé muc nay (70mg) duoc tao thanh & dang chét rin
khong mau vo6 dinh hinh; LC-MS: m/z 528.
(iii) Axit
(R)-1-(4-((2-amino-4-((S)-1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)
metyl)-3-metoxybenzyl)pyrolidin-2-carboxylic

L
NN 2 oH

' Z N/\/\
H

B6 sung axit trifloaxetic (1,5ml) vao dung dich chira san phim cua buéde

(ii) (70mg) trong cloroform (1,5ml) va khudy hén hop nay & nhiét do trong
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phong. Sau 12 gid, metanol (10ml) dugce khudy & nhiét do trong phong. Sau 12
gid, cd hdn hop nay dudi ap suit giam. Kali dicacbonat trong nudc 10% duoc
bd sung va hdn hop tao ra duoc chiét bang cloroform/EtOH (3/1). Lam khan 16p
hiru co két hop va ¢ dudi ap suét giam dé thu dugc hop chit néu & dé muc nay
(50mg) & dang chit rin mau tring; 'H NMR (metanol-d4); 7,23 (1H, d),
7,02-6,97 (2H, m), 4,47 (1H, m), 4,34 (2H, s), 3,97 (3H, s), 3,85-3,80(3H, m),
3,64 (1H, m), 3,45-3,41 (2H, m), 2,44 (1H, m), 2,28 (3H, s), 2,11 (2H, m), 1,96
(1H, m), 1,74-1,20(7H, m), 0,87 (3H, t); LC-MS: m/z 472.

Vidu 14:

Axit
(S)-1-(4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)metyl
)-3-metoxybenzyl)-1H-imidazol-5-carboxylic

NH,
NSN 2 oH
LA A
8 N
'
~o
o7 OH

Hop chit néu & d& muc duoc diéu ché theo trinh tu cac bude duge mod ta
dudi day:
(i) metyl
1-(4-((2-amino-4-(mesitylensulfonyloxy)-6-metylpyrimidin-5-yl)metyl)-3-meto
xybenzyl)-1H-imidazol-5-carboxylat

Hop chét néu & d& muc nay duoc téng hop bing phuong phap cua vi du
1 budc (vii) tir san phdm cua vi du 1 budc (v) (500mg) va metyl

1H-imidazol-5-carboxylat (199mg). Hop chit néu ¢ d&& muc nay (90mg) duoc
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tao thanh & dang chit rin mau tring; "H NMR (300MHz, CDCl;); 7,73 (1H, s),
7,61 (1H, s), 6,89 (2H, s), 6,83 (1H, d), 6,61 (1H, s), 6,55 (1H, d), 5,42 (2H, s),
3,78 (3H, s), 3,68 (5H, s), 2,46 (3H, s), 2,42 (6H, s), 2,26 (3H, s); LC-MS: m/z’
566.

(ii) (S)-metyl
1-(4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)metyl)-3-

metoxybenzyl)-1H-imidazol-5-carboxylat

N/kN ZOH
P
N/\/\
A N
9
o
/
o0

Hop chét néu & dé muc nay duoc tong hop bang phuong phap cua vi du
1 budc (viii) tir san pham ctia bude (i) (90mg) va (S)-3-aminohexan-1-ol (56mg).
Hop chit néu & dé muc nay (53mg) duge tao thanh ¢ dang chét dau khong mau;
LC-MS: m/z 483.
(iii) Axit
(S)-1-(4-((2-amino-4-(1-hydroxyhexan-3 -ylamino)-6-metylpyrimidin-5-yl)metyl
)-3-metoxybenzyl)- 1 H-imidazol-5-carboxylic

X
NN  ToH
I Z N/.\/\
A N
w
o OH

Hop chét néu & d& muc nay duoc tong hop bang phuong phap cua vi du
1 budc (ix) tir san phim ciia budc (ii) (53mg). Hop chit néu & dé muc nay
(16mg) dugc tao thanh & dang chit ran khong mau vo dinh hinh; LC-MS: m/z
469.
Vi du 15: Quy trinh khac cho axit
(S)—Z-((4-((2—amin0-4-(1-hydroxyhexan—3-ylarnino)-6-metylpyrimidin-5-yl)mety
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1)-3-metoxybenzyl)(2,2-difloetyl )amino)axetic

Hop chit néu & dé muc duogc diéu ché thed trinh tu cac budc dugc mo ta
dudi day:
(i) tert-butyl 2-(2,2-difloetylamino)axetat
1,
F 0
HN\)LOJ<
tert-butyl bromoaxetat (2,72g) dugc bd sung vao huyén phu chta
2,2-difloetylamin (1,46g) va kali cacbonat (2,48g) trong axetonitril (5ml) va
khudy hdn hop nay & nhiét d6 trong phong trong 24 gio. Pha lodng hén hop nay
véi EtOAc (10ml) va hexan (10ml). Rira huyén phiu bing hdn hop chira
NaHCO; trong nuée (20ml) va nuée mubi (10ml). Lam khan phan chiét hitu co
va cb trong chan khong dé thu duoc san phdm tho. San phdm thé dugc tinh ché
bang cach chung cit chan khéng (12KPa, 78-80°C) dé thu dwoc hop chét néu &
dé muc nay (1,85g) & dang chat dau khong mau; 'H NMR (300MHz, CDCL);
5,82 (1H, tt, J=4,4, 56 Hz), 3,45 (2H, s), 2,98 (2H, dt, J=4,4, 15,1 Hz), 1,45 (9H,
s).
(i1) 2-amino-5-(4-clometyl-2-metoxybenzyl)-6-metylpyrimidin-4-yl

2,4,6-triisopropylbenzensulfonat

~ 7 Cl

2,4,6-triisopropylbenzensulfonyl clorua (8,3g) duoc bd sung vao dung
dich chira 2-amino-5-(4-hydroxymetyl-2-metoxybenzyl)-6-metylpyrimidin-4-ol
(5,0g) va N,N-diisopropyletylamin (11,7g) trong tetrahydrofuran (50g), va dugc
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héi luu trong 10 gid. Sau khi 1am ngudi xudng nhiét d6 trong phong, lithi clorua
(2,3g) dugc bd sung vao hdén hop phan tng va dugc khudy trong 0,5 gio,
metansulfonyl clorua (4,2g) dugc bd sung nhé giot trén 0,25 gid va hdn hop
phan g nay dugc khudy trong 4 gid' & nhiét d6 trong phong. Nudc (25g) duoc
bb sung vao hdn hop phan tmg, va chiét bang etyl axetat (25g). Lép hitu co
duoc rira bang nudce (25ml) va ¢b trong chan khong. Toluen (20g) dugc bd sung
vao phf?m can, va dugc cd trong chan khong dé thu dugc chit rin mau nau sang.
Chét rén nay duogc két tha véi totulen (30g) dé thu dugc hop chét néu & d& muc
nay (6,8g).

'H-NMR(300MHz, CDCl3) & 7,17(2H , s), 6,90-6,82 (3H, m), 5,16 (2H, brs),
4,55 (2H, s), 4,10(2H, septet, J=6,8Hz), 3,82 (3H, s), 3,81 (2H, s), 2,91 (1H,
septet, J=6,8Hz), 2,32 (3H, s), 1,25 (6H, d, J=7,2Hz), 1,19 (12H, d, J=6,8Hz)

(iii) tert-butyl
2-((4-((2-amino-4-metyl-6-(2,4,6-triisopropylphenylsulfonyloxy)pyrimidin-5-y1)
metyl)-3-metoxybenzyl)(2,2-difloetyl Jamino)axetat

MeO olo /l<

Hbn hop chira san phdm cua bude (i) (209mg), budc (i) (500mg), natri
cacbonat (283mg) va kali iodua (44mg) trong axetonitril (4,0g) duoc hdi luu
trong 7 giod. Sau khi lam nguéi xudng nhiét d6 trong phong, nudc (7,5ml) duoc
bd sung vao hdn hop va chiét bang hdn hop chira EtOAc (10ml) va n-heptan
(4ml). Lép hitu co duoc lam khéd bing Na,SO, va c¢b trong chan khéng. Phin
can dugc két tia véi n-heptan (18g) dé thu dugc hop chét néu ¢ d& muc nay
(537 mg).

'H-NMR(300MHz, CDCLy) & 7,24(2H , s), 6,83 (1H, s), 6,78 (1H, d, J=7,6Hz),
6,71 (1H, dd, J=7,6Hz, 1,2Hz), 5,74 (1H, tt, J=4,4, 56 Hz), 4,73 (2H, brs),
4,17-4,08 (2H, m), 3,85 (2H, s), 3,80-3,77 (5H, m), 3,33 (2H, s), 3,04 (2H, dt,
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J=4,4, 15 Hz), 2,93-2,85 (1H, m), 2,23 (3H, s), 1,45 (9H, s), 1,18 (6H, d,
J=6,8Hz), 1,12 (12H, d, J=6,8Hz)

(iv) (S)-tert-butyl
2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)metyl)-3
-metoxybenzyl)(2,2-difloetyl)amino)axetat

NH

A

N

!

MeO o;\o J<

Hbn hop chira san phim ctia bude (iii) (300mg), (S)-3-amino-1-hexanol
(98 mg) va axit trifloaxetic (24 mg) trong mono-clobenzen (1,5ml) dugc hdi luu
trong 8 gid. Lam ngudi hon hop nay xubng nhiét d6 trong phong va pha lodng
bang toluen (4ml) va THF (1ml). Rira hdn hop nay bang LiOH 0,5% trong nudc
(10ml) ba 1an va nudc mubi (5ml). Lép hiru co dugc 1am khé, co trong chan
khong va duoc tinh ché bang phép sic ky cot nhanh trén silicagel dé thu duoc
hop chit néu & d& muc ndy (210mg) & dang chit dau khéng mau. '"H NMR
(300MHz, CD;Cl;); 6,91-6,76 (2H, m), 6,78 (1H, d, J=7,6 Hz), 5,73 (1H, tt,
J=4,4, 56 Hz), 4,87 (1H, brs), 4,69 (2H, brs), 4,15-4,05 (1H, m), 3,88 (3H, s),
3,85 (2H, s), 3,66 (1H, s), 3,48-3,42 (2H, m), 3,30-3,07 (3H, m), 3,03 (2H, dt,
J=4,4, 15 Hz), 2,35 (3H, s),1,83-1,75 (1H, m), 1,43-0,99 (15H, m), 0,74 (3H, t,
J=7,6 Hz). |

(v) axit
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(2,2-difloetyl )amino)axetic '

Hbn hop chira san phdm ciia bude (iv) (13mg) trong HCI 3N (1ml) duoc
khudy & nhiét d6 50°C trong 1,5 gid. Lam ngudi hdn hop nay xubng nhiét do
trong phong va diéu chinh d6 pH cta hdn hop nay gitta pH 5 va pH 6 bang
NaOH IN trong nudc. Chiét hdn hop nay bang etanol/cloroform (1/3) va lam

khan 16p hiru co va c6 trong chan khéng dé thu dugc hop chit néu & dé muc nay
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(12mg) & dang chét bdt khong mau.

Vi du 16: Quy trinh khéc diéu ché axit
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(2,2,2-trifloetyl)Jamino)axetic

Hop chit néu & d& muc duge didu ché theo trinh tu cac budc duoc mo ta
dudi day:
(i) tert-butyl 2-(2,2,2-trifloetylamino)axetat

e F

"3k

Hop chit néu ¢ & muc nay dugc tbng hop bang phuong phap ctia vi du
15 bude (i) tir tert-butyl bromoaxetat (13,6g) va 2,2,2-trifloetylamin (8,9g). Hop
chit néu & d& muc nay (11g) duoc tao thanh & dang chét diu khéng mau; 'H
NMR (300MHz, CDCls); 3,39 (2H, s), 3,20(2H, q, J=9,4 Hz), 1,44 (9H, s).

(ii) tert-butyl 2-((4-bromo-3-metoxybenzyl)(Z,2,2-triﬂoetyl)amino)axetat

B K
e eVol

Hon hop chira 1-bromo-4-(bromometyl)-2-metoxybenzen (200mg), san
phim ctia budc (i) (228mg), kali cacbonat (179mg) va kali iodua (35mg) trong
N,N-dimetylaxetamit (2ml) dugc khudy & nhiét d6 75°C trong 2 gio. Pha lodng
hdn hop nay véi EtOAc (10ml) va rira hén hop nay bing nudc (10ml) va nude
mubi (10ml). Lam khan 16p hitu co, cd trong chan khong va tinh ché bang phép
séc ky cot nhanh trén silicagel dé thu dugc hop chit néu & d&& muc nay (166mg)
& dang chit diu khong mau; '"H NMR (300MHz, DMSO-de); 7,51 (1H, d,

-105-



19417

J=8,0Hz), 7,12 (1H, d, J=1,6 Hz), 6,82 (1H, dd, J=1,6, 8,0Hz), 3,89 (2H, s),3,81
(3H, s), 3,50(2H, q, J=10Hz), 3,35 (2H, s), 1,41 (9H, s).

(iii) metyl
2-(4-(((2-tert-butoxy-2-oxoetyl)(2,2,2-trifloetyl )Jamino)metyl)-2-metoxybenzyl)-
3-oxobutanoat

0O O
oMe  F
o
MeO N;\ J<
0”7 0

Hon hop chira san phdm ctia buéec (ii) (110mg), metyl
3-hydroxy-2-metylenbutanoat (70mg), N-metyldixyclohexylamin (105mg),
tetrabutylamoni clorua (8mg) va 1,1'-bis(di-tert-butylphosphino)feroxen paladi
diclorua (19mg) trong N,N-dimetylaxetamit (1ml) dugc khudy & nhiét d6 100°C
trong 8 gid. Pha lodng hén hop nay véi EtOAc (10ml) va rira bang NaHCO;
trong nudc(10ml). Lam khan 16p hitu co, ¢ trong chan khong va tinh ché bing
phép sic ky cot nhanh trén silicagel dé thu dugc hop chét néu & d&& muc nay
(81mg) & dang chit ddu khéng mau; 'H NMR (300MHz, DMSO-ds); 7,01 (1H,
d, J=7,6 Hz), 6,86 (1H, s), 6,75 (1H, d, J=7,6 Hz), 3,91-3,84 (3H, m), 3,75 (3H,
s), 3,57 (3H, s), 3,48 (2H, q, J=10Hz), 3,04-2,89 (2H, m), 2,13 (3H, s), 1,42 (9H,
s). MS:APCI 462 (M+1).

(iv) tert-butyl
2-((4-((2-amino-4-hydroxy-6-metylpyrimidin-5-yl)metyl)-3-metoxybenzyl)(2,2,

2-trifloetyl)amino)axetat

NH,
N')\:N
OH F F
X
MeO Nl
(o} 0J<

Hbn hop chira san pham cia bude (iii) (75mg) va guanidin cacbonat
(50mg) trong MeOH (1ml) dugc khudy & nhiét do 65°C trong 12 gid. Lam ngudi
hén hop nay xubng nhiét do trong phong va diéu chinh d6 pH ctia hdn hop nay
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trong khoang pH béng 8 bang axit axetic va khudy trong 0,5 gi®r. Loc phan cin
va tinh ché phan loc bing phép séc ky cot sic ky nhanh trén silicagel dé thu
dwoc hop chit néu & d& muc nay (35mg) & dang chét bot khéng mau; '"H NMR
(300MHz, DMSO-d); 10,71 (1H, s), 6,87-6,84 (1H, m), 6,79-6,77 (1H, m),
6,71-6,68 (1H, m), 6,28 (2H, s), 3,85 (2H, s), 3,78 (3H, s), 3,52-3,45 (4H, m),
1,92 (3H, s), 1,41 (94, s).

(v) tert-butyl
2-((4-((2-amino-4-metyl-6-(2,4,6-triisopropylphenylsulfonyloxy)pyrimidin-5-yl)
metyl)-3-metoxybenzyl)(2,2,2-trifloetyl)amino)axetat

)N\Hz
NN
MeO "J/FKF
OJ\OJ<
Hon hop ~chia séan phdm cia buéc (iv) (28mg),
2,4,6-triisopropylbenzensulfonylclorua (30mg) va DABCO (5,5mg) trong THF
(1ml) duoc khudy & nhiét do 40°C trong 3 gid. Lam ngudi hén hop nay xubng
nhiét d6 trong phong va pha loang bang EtOAc (10ml). Rira hdn hop nay béng
NaHCO; trong nuée(10ml). Lam khan 16p hitu co, c6 trong chan khong va tinh
ché bang phép sic ky cot sic ky nhanh trén silicagel dé thu dugc hop chit néu &
d muc nay (28mg) ¢ dang chét diu khéng mau; 'H-NMR(300MHz, CDCl;) &
7,16(2H,s), 6,88 (1H, d, J=1,2Hz), 6,79 (1H, d, J=7,6Hz), 6,71 (1H, dd, J=7,6Hz,
1,2Hz), 4,73 (2H, brs), 4,15 (2H, septet, J=6,8Hz), 3,92 (2H, s), 3,82 (2H, s),
3,80(3H, s), 3,39-3,32 (4H, m), 2,91 (1H, septet, J=7,2Hz), 2,25 (3H, s), 1,47
(%9H, s), 1,25 (6H, d, J=6,8Hz), 1,19 (12H, d, J=6,4Hz)

(vi) (S)-tert-butyl
2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)metyl)-3
-metoxybenzyl)(2,2,2-trifloetyl)Jamino)axetat
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MeO olo J(

Hop chét néu & d& muc nay dugc tong hop bing phuong phép cta vi du
15 buédc (iv) tir san pham cia vi du 16 budce (v) (25mg). Hop chit néu & dé myc
nay (12mg) dugc tao thanh & dang chit dau khéng mau; '"H NMR (300MHz,
CD;0D); 7,01 (1H, s), 6,87-6,85 (1H, m), 6,81-6,78 (1H, m), 4,23-4,20(1H, m),
3,92 (2H, s), 3,90(3H, s), 3,72 (2H, s), 3,44-3,30(6H, m), 2,24 (3H, s),
1,85-1,70(1H, m), 1,46-1,30(13H, m), 1,23-1,08 (2H, m), 0,81-0,77 (3H, m).

(vii) Axit

(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-metylpyrimidin-5-yl)mety
1)-3-metoxybenzyl)(2,2,2-trifloetyl)Jamino)axetic

NH,
NN 2 oH

| 5
/K%/://\
H ‘/|< F
F
F
MeO' N

Hop chit néu & dé muc nay duoc téng hop bang phuong phap ciia vi du
15 budc (v) tir san pham ctia budc (vi) (12mg). Hop chét néu & d& muyc nay
(11mg) duogc tao thanh & dang chét bot khong mau.
Vi du 17: Quy trinh khac cho tert-butyl
2-((4-((2-amino-4-metyl-6-(2,4,6-triisopropylphenylsulfonyloxy)pyrimidin-5-yl)
metyl)-3-metoxybenzyl)(2,2,2-trifloetyl)amino)axetat

)N\HZ /‘rgi\
N™~SN
| Os
N0
MeO ;\J<
07 0
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Hdn hop chia
2-amino-5-(4-clometyl-2-inetoxybenzyl)—6-metylpyrimidin—4-yl
2,4,6-triisopropylbenzensulfonat (6,0g), tert-butyl
2-(2,2,2-trifloetylamino)axetat (2,7g), natri cacbonat (3,4g) va kali iodua (0,5g)
trong axetonitril (48g) duoc hoi luu trong 8 gid. Sau khi 1am ngudi xudng nhiét
d6 trong phong, nudce (30g) duoc bd sung vao hdn hop va chiét bang toluen
(48g). Lp hitu co duoc rira bang nudce (30g) va cd trong chan khong. Phan cin
duogc két tiia bang n-heptan (18g) dé thu dwoc hop chit néu ¢ dé muc nay
(12,2g).

Vi du 18: Didu ché dang B ctia hop chét ciia vi du 3

B6 sung NaOH 3M trong nudc (4,2ml) vao dung dich chtra san phim
ctia vi du 3 bude (iii) (1,38g) trong MeOH (12,5ml). Khudy hén hop nay trong 3
gi0 ¢ nhiét do trong phong, va trung hoa bang HCI 4M trong nudc (5,0ml) va
NaHCO; bdo hoa trong nudce (5,0ml). Co6 huyén pht tao thanh dn khoang mot
nira thé tich. Sau do, loc cac tinh thé két tia va rira bang nudc lanh (15ml). Sau
khi lam kho chin khong, dang B cda vi du 3 (1,0g) dugc tao thanh & dang chét
rin mau trang.
Vi du 19: Biéu ché dang A ctia hop chét cta vi du 3

Hop chét cta vi du 18 (45mg) duge trdn véi nuée (Iml) va axeton
(0,2ml) va khudy & nhiét d6 60°C trong 1 gio. Tiép d6, bd sung nude (0,5ml), va
lam ngudi hdn hop xubng dén nhiét 6 xung quanh. Sau 1 gid, loc cac tinh thé
két tia. Sau khi 1am kho trong chan khéng dang A cia vi du 3 (38mg) duoc tao
thanh & dang chét rin mau tring.
Vi du 20: Diéu ché dang E cua hop chét cua vi du 3

Hop chét ctia vi du 19 (5mg) dugc hoa tan bang EtOH (50ml) & nhiét do
90°C. Lam ngudi dung dich xudng dén nhiét d6 xung quanh. Sau 1 gid, loc cac
tinh thé két tia va dat trong diéu kién 93% RH trong 3 ngay. Dang E cta vi du 3

(2 mg) dugc tao thanh ¢ dang chét rin mau tring.

Vi du 21: Piéu ché dang A ctia hop chét cta vi du 4
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3N-NaOH (0,5ml) duoc bd sung vao dung dich chira san pham ctia vi du 4 budc
(iii) (170mg) trong MeOH (2ml). Khudy dung dich nay & nhiét do trong phong
trong 1,5 gid. Axit h6a hdn hop phan tmg bang HCI 2N (1,4ml), trung hoa béng
NaHCO; bdo hoa trong nuée (0,3ml) va chiét bang CHCL/EtOH (v/v = 3/1).
Lam khan 16p hitu co két hop trén Na,SOs, loc va c6 dudi 4p sudt giam. EtOAc
(20ml) dugce bd sung vao phan cin va dugc nghién bang séng 4m. Khuiy hdn
hop nay duéi didu kién hdi lvu trong 5 phut sau d6 lam ngudi xudng dén nhiét
d6 trong phong. Khudy huyén phi & nhiét do trong phong trong 30 phut. Thu
gom chét két tiia bang cach loc. Dang A ctia hop chat vi du 4 (143mg) dugc tao

thanh & dang chét rin mau tring.

Vi du 22: Phan tich nhiét quét vi sai (DSC) ctia hop chét thu duoc trong vi du
18-21.

Kiém tra dép tmg do nhiét lvong ctia mAu thir d6i véi su ting nhiét d6 sir
dung thiét bi TA nhiét lugng ké quét vi sai Q1000 (DSC). Thuc hién cac phép do
lwdng tir 10 dén 250°C vdéi toc d6 bién d6i 10°C mbi phat. Pit khoang 0,5 dén
5mg mau thir vao chao nhém cé nap (dugce lam luon séng va c6 16 kim nhd)
dudi dong khi nito (50ml/phut).

Két qua duoc trinh bay trong Fig.1-4. Pinh thu nhiét va dinh téa nhiét
xuét hién tir nhiét d6 260°.
Vi du 23: Céc phan tich nhiéu xa bt tia X cia hop chét thu duogc trong vi du
18-21.

Hé théng X’pert Alpha ctia hing Panalytical véi birc xa CuKa don séc
(45kV va 40mA) duoc sir dung dé phén tich. Cac quang hoc ban du chira mit
na kim loai va khe phan ky tw dong. Cac mAu phing dugc diéu ché trén cac dia
nén khong ma duoc quay trong khi do. Cac quang hoc thir hai chira cac khe
soller, khe chéng phén tan ty dong va may don séc. Tin hiéu nhifu xa dugc phat
hién bang may do (X’Celerator). Cac mau nhiéu xa dugc thu thap & goc 4° < 20
(theta) < 30-40° trong ché d6 quét lién tuc vdi tiép xac 100 gidy mdi 0,017°. Dit

liéu thd duoc luu gitr bang dién tu.

Céc két qua duoc trinh bay trong Fig.5-8 va bang 1-4
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Bang 1

Bang 1 Dit liéu XRD cua vi du 18 (dang B).

Cuong d6 twong doi
Pos. [°20]  Khoang cach d [A]

[70]
6,5405 13,50317 100
9,5427 9,26071 6,19
10,1255 8,72892 75,35
10,9117 8,10168 58,65
13,0439 6,77919 10,92
13,9263 6,35398 16,1
15,2431 5,80793 15,96
16,4823 5,37392 -8
16,777 5,28021 244
17,0169 5,2063 17,93
17,5125 5,06006 11,74
17,9973 4,92482 15,27
18,3734 4,82485 13,12
18,6586 4,75175 10,63
19,2222 4,61369 43,79
19,5965 4,52639 11,33
20,0458 4,42594 9,6
20,4279 4,34401 10,49
20,8812 4,25072 32,04
22,1453 4,01086 14,91
22,8051 3,89628 7,87
23,637 3,761 55,76
24,2084 3,67352 12,39
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25,1576
25,6668
25,9557
26,5107
27,4235
30,814

3,53702
3,46799
3,43004
3,35948
3,24969
2,89941

19417

13,37
15,53
27,97
14,07
17,76
5,88
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Bang 2

Bang 2 Dit liéu XRD cua vi du 19 (dang A).

Cuong do
Khoang .
Pos. [°20] tuong doi
cach d [A]
[70]
7,8835 11,20558 38,83

10,9385 8,08194 45,5

12,3678 7,15094 68,29
13,1016 6,75202 14,38
14,6608 6,03724 17,09
15,7499 5,62214 25,46
16,0343 5,52306 10,08
16,3252 5,4253 14,29
16,9925 5,21372 49,92
17,763 4,98927 43,88
18,3066 4,84233 10,49
18,588 4,76965 40,3

19,1668 4,62689 32,82
19,6059 4,52424 20,27
20,9633 4,23426 100

21,5335 4,12342 12,96
21,937 4,04846 31,4

22,5622 3,93768 20,21
23,3569 3,80547 19,35
23,8257 3,73164 44,33
24,4437 3,63867 57,1

25,787 3,45209 41,09
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27,3243 3,26126 10,13
28,8489  3,09229 10,23
29,8528  2,99055 19,07
30,9551  2,88652 13,15
312064  2,86385 11,54
31,7293 2,81783 10,8
31,9519  2,79871 15,59
374073 2,40213 10,72

[Bang 3]

Bang 3 Dit liéu XRD cua vi du 20(dang E)

Cuong do
Khoang .
Pos. [°20] tuong doi
cach d [A]
[%0]
8,1575 10,82981 100
11,2091 7,88743 5,81
11,5525 7,65373 6,57
11,9207 7,41815 26,96
12,8753 6,87017 48,08
14,6921 6,02448 9,64
15,0144 5,89585 5,33
15,5873 5,68043 8,02
15,8084 5,60147 8,22
16,3069 5,43135 12,71
17,4032 5,09159 7,27
18,2706 4,85179 16,74
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19,2195 4,61433 5,18
19,853 4,4685 10,6
20,0704 4,42058 11,12
20,8876 - 4,24944 10,7
21,3279 4,16269 10,49
21,8003 4,07355 7,31
22,0481 4,02832 5,39
22,7843 3,89979 20,23
23,1742 3,83505 9,78
23,9179 3,71747 18,89
24,5882 3,61762 11,8
24,9957 3,55956 27,96
25,402 3,50353 13,39
25,9936 3,42513 6,99

[Bang 4]

Bang 4 Dit liéu XRD cua vi du 21 (dang A)

Khoang Cuong do

Pos. [°20] .
cach d[A]  tuong d6i [%]

7,8637 11,23377 16,54
10,9314 8,08713 71,64
12,2995 7,1905 69,75
13,0374 6,78512 15,64
14,6241 6,05231 9,45

15,7034 5,63871 44,31
16,2899 5,43698 12,05
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16,8872 5,24598 49,59
17,7791 4,98477 57,52
18,2426 4,85916 20,16

18,5466 4,7802 56,98
19,0971 4,64362 28,99
19,5228 4,54331 15,32

20,9586 4,23519 100
21,4725 4,13499 15,31
21,9023 4,0548 51,87
22,5885 3,93316 15,63
23,2747 3,81872 35,35
23,7843 3,73804 33,87
24,2659 3,66493 19,29
24,5021 3,63014 52,36
25,7954 3,45099 37,51
27,2366 3,27157 14,86
28,8434 3,09287 9,74
29,8817 2,98772 16,53
31,6801 2,8221 12,73
31,9161 2,80177 9,19
36,6275 2,45146 9,52
37,0775 2,42274 10,56

Vi du 24: Thit nghiém TLR7 & nguoi

TLR7 tai td hop & nguoi dugce bidu hién mot cach 6n dinh trong dong té
bao HEK293 ma da bidu hién plasmit béo cdo pNiFty2-SEAP mot cach on dinh;
tich hop gen bao cédo dugc duy tri bang céach lua chon bang khang sinh zeoxin.

Trinh tu thay d6i chung nhét ctia TLR7 & nguoi (duge thé hién bang trinh tu
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EMBL AF240467) dugc nhan ban vé tinh vao vat truyén biéu hién té bao cia
déng vat c6 va pUNO va dugc chuyén nhiém vao dong t& bao bao cio nay. Cac
gen chuyén nhiém c6 biéu hién 6n dinh duogc lua chon st dung khang sinh
blastixidin. Trong dong té bao béo c4o ndy, biéu hién ciia phosphataza kiém tiét
ra (SEAP) dugc kidm soét bing ving khéi dong t6 hop NFKB/ELAM-1 ma bao
gdm 5 diém NFKB két hop v6i ving khéi dong ELAM-1 & dau gan. Tin hiéu
héa TLR dan dén su chuyén vi tri cia NFkB va su hoat hoa cac ving khoi dong
gy ra su biéu hién gen SEAP. Sy hoat héa TLR7 cu thé dugc danh gid bang
c4ch xac dinh mtc do SEAP dugc san sinh sau khi u cac té bao qua dém & nhiét
d6 37°C véi hop chét tiéu chudn véi sw c6 mét ciia dimetylsulfoxit 0,1% (v/v)
(DMSO). Cam tng phu thudc néng do cta su san sinh SEAP bai cac hop chét
duoc biéu thi 1am ndng do cla hop chit ma san sinh mot nira mac do cao nhét
clia cam (g SEAP déi vi hop chét d6 (ECso). Hoat tinh TLR7 doi véi cic hop
chét theo sang ché duogc danh gia st dung thir nghiém TLR7 ¢ nguoi va cac két
qua duge trinh bay trong bang 5 dudi day trong d6 mirc d hoat hoa TLR7 dbi
v&i timg hop chat dugc biéu thi 14 tri s6 pECso.

Bang 5
Hop chét cia vi du sé | TLR7 (pECso) | Hop chét ctia vi du s6 | TLR7 (pECso)
1 6,3 8 6,9
2 6,1 9 6,7
3 7,1 10 6,6
4 7,0 1 6,7
5 7,3 12 7,0
6 6,6 13 6,7
7 6,6 14 5,7

Vi du 25: Thit nghiém TLR8 & nguoi

Dong té bao TLR8/NF kB/SEAPorter™ HEK 293 (Imgenex
Corporation) dugc dong chuyén nhiém mot cach n dinh dong té bao biéu hién

TLRS & nguoi c6 chidu dai diy du va gen béo cdo phosphataza kiem tiét ra
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(SEAP) dudi su kiém soat phién ma cta yéu t6 phan tmg NF-kB. Su biéu hién
TLRS trong dong t& bao nay d& dugc kiém tra bing phuong phép phén tich dong
chay té bao. Céac gen chuyén nhiém cé bidu hién 6n dinh dugc chon sit dung
khang sinh blastixidin va genetixin. Tin hi¢u hoa TLR din dén su chuyén vi trf
ciua NF-kB va su hoat hoa cac vung khéi dong din dn su biéu hién gen SEAP.
Sy hoat hoa TLRS cu thé dugc danh gia bang cach xéc dinh mire do SEAP duoc
<in sinh sau khi @ céc t& bao qua dém & nhiét 6 37°C véi hop chét tiéu chuéan
véi su ¢6 mit cta dimetylsulfoxit 0,1% (v/v) (DMSO). Cam tng phu thudce
néng dd cua sy san sinh SEAP boi cac hop chit duoc biéu thi lam néng do cua
hop chét ma san sinh mot nira mic d6 cam tmg SEAP cao nhét cua hop chat d6
(ECso). Hoat tinh TLR8 dbi voi cac hop chét theo sang ché duogc danh gia st
dung thir nghiém TLR8 & ngudi va cac két qua dugc trinh bay trong bang 6 dudi
day trong d6 muc do hoat hoa TLRS dbi véi timg hop chét duoc biéu thi lam tri

36 pECs.
Bang 6
'qu chét ctia vi du s& | TLRS pECso | Hop chét ctia vi du s6 | TLR8 pECso
1 <5 8 <5
2 <5 9 <5
3 <5 10 <5
4 <5 11 <5
5 <5 12 <5
6 <5 13 <5
7 <5 14 <5

Vi du 26: phén tich hERG — Phuong phap 1
Nuéi cdy té bao
Céac té bao budng tring chudt dong Trung quéc K1 (CHO) biéu hién

hERG dugc md ta boi (Persson, Carlsson, Duker, & Jacobson, 2005) dugc nudi

chy dén ban hop dong & nhiét do 37°C trong mdi truong duge lam Am (CO, 5%)
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trong mdi truong Ham F-12 chira L-glutamin, huyét thanh thai bé (FCS) va
0,6mg/ml hygromyxin (tht ca déu san c6 tir nha cung cAp Sigma-Aldrich). Trudc
khi str dung, 16p don dugc rira sur dung 3ml dich chét ciia Versene da duoc lam
4m trude (37°C) 1:5,000 (Invitrogen). Sau khi hut dung dich nay binh dugc u ¢
nhiét d6 37°C trong ti Am véi thém 2ml dich chét 1:5,000 trong khoang thoi
gian 6 phut. Sau do cac té bao duoc tach khoi day binh bang cach gd nhe va tiép
theo bd sung 10ml mudi dém phosphat ctia hidng Dulbecco c6 chira canxi
(0,9mm) va ma gié (0,5ml) (PBS; Invitrogen) Véo binh va hat vao ong ly tdm
dung tich 15ml trude khi quay ly tam (50g, trong 4 phut). Chét bé mit tao ra
duoc loai bé va hat dugc huyén pht nhe trong 3ml PBS. 0,5ml dich chét huyén
phi t& bao dugc loai b va s6 luong té bao sdng sot (dwa vao loai trir xanh
trypan) duoc xac dinh trén diu doc tu déng (Cedex; Innovatis) sao cho khéi
lwong t4i huyén phit t& bao c6 thé dugc diéu chinh bing PBS dé tao thanh ham
luong té bio mong mudn cudi cing. Day 1a ham luong té bao tai diém nay trong
thr nghiém ma dugc néu khi dé cap dén thong s6 nay. Cac t& bao CHO-Kv1,5,
chc t6 bao ma dugc str dung dé didu chinh dién ap léch trén IONWORKS™ HT,

duoc duy tri va didu ché dé sur dung theo cach tuong tu.
Dién sinh hoc

Cac nguyén thc va hoat dong cua thiét bi nay duoc mo ta boi (Schroeder,
Neagle, Trezise, & Worley, 2003). N6i mét cach ngén gon, cong nghé dua trén
dia 384 15 (PATCHPLATE™) trong d6 viéc ghi ¢ ting 15 dwoc thuc hién bang
cach sir dung hut vao vi trf va gitr té bao trong 16 nhé ma phén tach 2 budng chét
long duge cach ly. Sau khi bit kin lai, dung dich & mat du6i cua
PATCHPLATE™ duoc ddi thanh dung dich chira amphoterixin B. Mang c6 tinh
thAm ctia mang té bao bao phu 15 trong timg 16 va, vé hiéu qua, cho phép duc 16,
thuc hién ghi dém bang kep gilt ca té bao.

Thiét bi B-test IONWORKS™ HT cua nha san xudt Essen Instrument
duogc st dung. Khong thé 1am 4m cac dung dich trong thiét bi nay vi n6 hoat
dong & nhiét do trong phong (~21°C), nhu sau. Phan chtta & vi tri “chit dém”

duoc nap 4ml PBS va ph?m chtra & vi tri “cac t& bao” duoc nap huyén phu té bao
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CHP-hERG dugc md ta & trén. Pia 96 16 (day chit V, Greiner Bio-one) chira cac
hop chit dugc thit nghiém (¢ ndéng d6 cao hon 3 14n ndng d6 thir nghiém cubi
cling cia chiing) dugc dit vao vi tri “dia 17 va PATCHPLATE™ duoc kep vao
vi tri PATCHPLATE™. M3i dia hop chét duoc sip dat vao 12 cdt dé cho phép
thiét 1ap cac duong cong 8 diém, 10 diém; 2 cot con lai trén dia dugc dua lén
thiét bj (ndng d6 cudi DMSO 0,33%), d& x4c dinh ngudng nén thir nghiém va
ndng d6 chin trén t6i da cua xisaprit (ndng do cubi 10uM) dé xac dinh mirc do
ttc ché 100%. Tiép theo dAu chét 1éng (PAu F) cia [ONWORKS™ HT bo sung
3,5ul PBS vao timg 16 cia PATCHPLATE™ va mat dudi cla né duoc db dung
dich “bén trong” ma co6 thanh phan nhu sau (don vi mm): K-Gluconat (100
phan), KCI (40 phén), MgCl, (3,2 phan), EGTA (3 phén) va HEPES (5 phan, do
pH 7,25-7,30 sit dung KOH 10M). Sau khi moi va khir bot, dau dién (E-head)
tiép theo di chuyén xung quanh PATCHPLATE™ thyc hién kiém tra cac 16 (tic
13 sir dung xung dién ap dé xac dinh 13 trong timg 16 c6 m& hay khong). Sau d6
ddu F phén b6 3,5ul huyén phil té bao dwgc mé ta & trén vao timg 16 cta
PATCHPLATET™ va céc té bio ¢ 200 gidy dé dat dén va bit kin 16 trong timg 1.
Tiép theo, dAu E di chuyén xung quanh PATCHPLATE™ dé xé4c dinh tinh khéng
bit kin thu dugc trong tiung 15. Tiép d6, dung dich & mat dudi cia
PATCHPLATE™ dugc nap vao dung dich “tiép nhan” ma c6 thanh ph?ln nhu
sau (don vi mm): KCI (140 phan), EGTA (1 phan), MgCl, (1 phan), va HEPES
(20 phén, d6 pH 7,25-7,30 st dung KOH 10M) cong thém 100pg/ml
amphoterixin B (Sigma-Aldrich). Sau khi dé 9 phiit dé viéc tao 16 thing trén tAm
dém dién ra, dau E di chuyén xung quanh PATCHPLATE™ 48 18 & thoi diém dé
dat dugc cac do luong hop chét trudc dong hERG. Tiép d6 dau F bd sung 3,5ul
dung dich tir tmg 16 cta dia hop chét vao 4 13 trén PATCHPLATE™ (ndng d
DMSO cuéi 13 0,33 trong mdi 18). Pidu ndy dugc thuc hién bing céch di chuyén
tir 16 pha lodng nhit dén 15 dac nhét cta dia hop chét dé giam thiéu tac dong cua
hop chét bi cudn theo bat ky. Sau khi u khoang 3,5 phit, dAu E di chuyén tiép
quanh toan b 384 15 ciia PATCHPLATE™ dé dat dugc cac do ludng hop chét
sau dong hERG. Trong phuong phap nay, cac duong cong ndéng dd hidu qua
khéng tich Iy c6 thé duoc tao thanh khi tiéu chi chdp nhan dé xuét dat duge du
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ti 16 phan trim clia cac 16 (xem bén dudi), hiéu qua cua ting nong do cta hop

chit thir nghiém dua trén sw ghi dém tir 16 1 va 15 4.

Dong hERG hop chét trudc va hop chét sau dugc gly ra b(yi\xung dién
ap don bao gdm chu ky 20 gidy gift & -70mV, budc 160 mot phin nghin gidy dén
-60mV (dé thu duogc udc tinh dong 10 ri), bude 100 mot phén nghin gidy tré lai
-70mV, buée 1 gidy dén + 40mV, budc 2 gidy dén -30mV va cubi ciing 1 bude
500 mdt phan nghin gidy dén -70mV. Giita cac xung dién ap hop chét trudc va
hop chét sau khong c6 kep diép thé mang. Céac dong dugce trilx ro ri dya trén udc
tinh dong gay ra trong budc +10mV khi khéi dau giao thire xung dién 4p. Bu
dién 4p bét ky trong IONWORKS™ HT duoc diéu chinh theo mdt trong hai
cach. Khi xac dinh hiéu luc hop chat, khit phan cuc dién 4p ting déu duoc ap
dung vdi cac té bao CHO-Kv1,5 va dién 4p duoc ghi 6 diém c6 diém ubn trong
vach ké dong (ttc 1a diém ma & d6 su hoat hoa kénh dugc phat hién bang giao
thirc bién dbi dong dién). Pién 4p ma & d6 diéu nay xay ra 1a da duge xac dinh
trude d6 bang cach sir dung 1énh dién 4p tuong tu trong dién sinh thong thuong
va duge phat hién 1a -15mV (dit liéu khong hién thi); do d6 dién thé bu c6 thé
dugc nhap vao phén mém IONWORKS™ HT sir dung gia tri nay lam diém
tham khao. Khi x4c dinh cac dic tinh dién sinh co ban cia hERG, bu dién bét ky
duogc didu chinh bing cach xac dinh dién 4p dao dong dudi hERG trong
TonWorks™ HT, so sanh dién ap nay véi dién ap trong dién sinh thong thuong
(-82mV) va tiép d6 didu chinh by dién cin thiét trong phin mém
TONWORKS™ HT. Tin hiéu dong dugc 1y miu & 2,5kHz.

Cudng d6 dong hERG trude va sau quét duge do mot cach ty dong tur
cac dudong vach duge trir ro ri bing phan mém IonWorks™ HT bang cach lay
trung binh 40ms cua dong trong khoang thoi gian gifr ban dau & -70mV (dong
co ban) va trir di dién 4p nay tir diém dép tmg dong dudi. Tiéu chi chip nhan dbi
vé6i cac dong dugc gdy ra trong tung 16 1a: tinh khang bit kin trudc quét >60ML2,
bién d6 dong dudi hERG trudc quét >150pA; tinh khang bit kin sau quét
>60MQ. Mirc d6 tc ché ciia dong hERG c6 thé dugc danh gia bing cach chia
dong hERG trudc quét cho dong hERG sau quét tuong tmg véi timg 16. Tham
khao cac tai liéu: Persson, F. et al, J Cardiovasc. Electrophysiol., 16, 329-341

-121-



19417

(2005), va Schroeder, K., et al, ] Biomol Screen., 8, 50-64, (2003).
Vi du 27: phan tich hERG — Phuong phap 2

Dong kali hERG dugc do trong cac té bao budng trimg K1 cla chudt
Trung Quéc bidu hién hERG mét cach 6n dinh. Cac thi nghiém dugc thyc hién
stt dung hé théng kep miéng phing tu dong QPATCH HT (Sophion Bioscience
A/S). Ung dung 4p luc d tao thanh cac miéng bit gigaseal va céu hinh kep
miéng toan bd té bao duoc thiét 1ap bang cach st dung phin mém thir nghiém
QPATCH. Cac thi nghiém kep miéng dugc thuc hién trong ché do kep dién 4p
va chc dong toan bé té bao dugc ghi lai tir cac t€ bao riéng 1é. Giao thic kich
thich sau d6 dugc ap dung dé nghién ctru céac tdc dong cuia cac hop chét trén
kénh kali hERG. : dién thé mang duoc gilt & -80mV va duge khir phén cuc lap
lai (mdi 15 gidy) dén +20mV trong 5 gidy sau khi nhay dén -50mV trong 20
giady dé x4c dinh duong co sd, sau d6 phan cuc lai dén -50mV trong 5 gidy dé
danh gia bién do dong dudi. Cac thi nghiém dugc thuc hién & nhiét do trong
phong (22+2°C).

Hiéu qua cua céc hop chit duogc x4c dinh tir cac tmg dung tich Iy tang 4
ndng do va duogc tinh theo ty 1& phﬁn tram dong bi chan. Cac diém dir liéu duoc
1ap vao phuong trinh Hill dé tinh toan cac ndng o uc ché ban ti da. Dung dich
thir nghiém bao gém: dung dich ngoai bao (mM): 2mM CaCl,, ImM MgCl,,
10mM HEPES, 4mM KCl, 145 mM NaCl, va 10mM Glucoza; va
Dung dich ndi bao (mM): 5,4mM CaCl,, 1,8mM MgCl,, 10mM HEPES, 31mM
KOH, 10mM EGTA, 120mM KCl, va 4mM ATP.

Céc két qua phan tich hERG dugc trinh bay trong bang 7:
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Bang 7
Vi du s6 | hERG (Phuong phép 1) uM | hERG (Phuong phép 2) pM
1 >33 >10
2 >10
3 >33 >10
4 >10
5 >33 - |>10
6 |>33 >10
7 >10
8 >10
9 >10

Vi du 28: C4c nghién ctru sy ting tuong khéi u trong Renca, miu khéi u ung thu

biéu m6 than dong ghép & chudt

Céc thi nghiém dugc thyc hién trén cac con chudt cai (Balb/C genotype,
it nhit 1a 5 tudn tudi). Cac t& bao khdi u chudt Renca (Cancer Chemother
Pharmacol. 1995; 36 (1): 7-12) sén c6 dugc cp boi Dr. T. Fujioka thudc
Department of Urology, Iwate Medical University School of Medicine. Cac té
bao khdi u chudt Renca (kich thudce 5 x 1 0*) duogc cly ghép duéi da ¢ hong clia
cac con chudt vao ngay 0. Cac con chuft dugc diéu tri b::ing hodc la chét dan
thudc (metylxenluloza 0,5%), hop chét cua vi du 3 (0,3mg/kg mot 1An/mot tudn)
hoéc hop chét cta vi du 4 (3mg/kg mot 14n mdt tudn) st dung dudng ubng (p.
0.) vao cac ngdy 1, 8, va 15. Kich thuoc khéi u duoc danh gia it nhét 2 1an mot

tudn b??lng cach do thudc kep chia vach 2 mat.

Su trc ché ting trudng khéi u tir khi bt dau didu tri dugc danh gia bing
cach so sanh su khac biét trong tdc d6 ting trudng khdi u gifta nhém d6i chimg
va céc nhém duogc didu tri bang hop chét cta vi du 3, nhu dugc trinh bay trong
Fig.9. Su tc ché ting truéng khdi u tir khi bét dau didu tri dugc danh gid bang
cach so sanh su khac biét trong tdc d6 ting trudng khéi u gitra nhém d6i chung

va cac nhém diéu tri hop chit cia vi du 4, nhu dugc trinh bay trong Fig.10.
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Fig.9 va Fig.10 cho thiy hop chét ctia vi du 3 va 4 tc ché su ting truéng khéi u

théng qua st dung dudong migng.

Vi du 29: Nghién ctru tinh di can trong LM8, miu khdi u u xuong 4c tinh &

chuot

Céc thi nghiém duoc thyc hién trén cac con chuot cai (C3H genotype, it
nhét 14 5 tudn tudi). Cac té bao khdi u chudt LM8 (RCB1450) dugc mua tir
RIKEN. Cac t& bao khdi u chudt LMS (kich thudc 3 x 10°) duge cdy dudi da &
ving hong cua cac con chudt & ngay 0. Cac con chudt trong nhom xa tri riéng le
(RT) va nhom két hop dugc gay mé va xa tri (2Gy) ¢ cac ngay 11, 12,13, 14, va
15. Céc con chudt trong nhom két hop con dugc didu tri bang thudc khic: hop
chit cua vi du 3 (10mg/kg méot 1An/mdt tudn) hodc hop chét ctia vi du 4 (5mg/kg
mdt 1an/madt tudn) bang dudng tiém tinh mach (i.v.) vao cac ngay 11, 18, 25, va
32. Cac con chudt dugc cho chét nhan dao & ngay 36, va cac phéi ciia ching

dugc phan lap. M3i phdi dugc can va quan sat su di can.

So v&i nhom dbi chimg, sy di can phdi dugc e ché mot cach dang ké
trong nhom dugc diéu tri RT va nhom két hop. So v6i nhom RT, su di cén phdi
duoc e ché mot cach dang ké trong nhém két hop, nhu dugc trinh bay trong
Fig.11.

Vi du 30: Cac nghién ctru sy sdng sot trong CT26, mau khdi u ung thu dai trang

ddng ghép & chudt

Céc thi nghiém dugc thyc hién trén cac con chudt cai (Balb/C genotype,
it nhat 1a 5 tudn tudi). Céc té bao khéi u chudt CT26 (CRL-2638) dugc mua tir
ATCC. Cac té bao khéi u chuot CT26 (1x10°) duge cdy ghép dudi da & ving
héng cua cac con chudt vao ngay 0. Cac con chudt trong nhom xa tri riéng 1€
(RT) va nhom két hop duge gdy mé va xa tri (2Gy) & cac ngay 7, 8,9,10,vall.
Céc con chudt trong nhom két hop con duge didu tri bang hop chét ca vi du 3
(30mg/kg mot ]An/mdt tudn) sir dung dudng miéng (p.o.) hodc vi du 4 (5mg/kg
mot 1an/mét tuén) st dung duong tiém tinh mach (i. v.) vao cac ngay 7, 14, 22,
vi 27, Kich thude khéi u duoc dénh gia it nhat 2 1n mdi tudn bing céch do bing

thugc kep chia vach 2 mat. Thoi gian sdng sot duge xéac dinh bang thoi gian dé
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céc khéi u dat kich thudc gip 4 14n & thoi diém didu tri.

Céc con chudt trong nhém két hop séng s6t 1au hon dang ké so véi cac

con chudt trong nhém dbi chimg hodc nhém diéu tri RT, Fig.12 va 13.
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YEU CAU BAO HQ

1. Hop chét c6 cong thic (I):

R3

ANy

"~ NH o~
HzN)\N/ X’H;ITJ)\‘\/H\OH
Rl
@

trong do:

nla o, 1, hoac 2;

m la 1 hoac 2;

pla 1, 2, hodc 3, véi didu kién khi X 13 oxy, p 12 2 hodc 3, va khi X 1a lién két
don,plal;

X 14 oxy hodc lién két don;

R! dugc chon tir hydro, cdc nhéom C;4 alkyl, cac nhém C,; alkyl-(CH,)- trong
d6 gbc C 3 alkyl dugce thé bing 1, 2, hodc 3 nguyén tir flo, cic nhém C,.4 alkyl
duoc thé béng xyano, cac nhom Cj.3 alkoxy-Cs.4 alkyl, cac nhém C; .6 xycloalkyl,
c4c nhom C,4 alkylcarbonyl, va formyl;

R? duoc chon tir hydro va cac nhom C,4 alkyl;

hoic R! va R? cling vé6i cdc nguyén tir cacbon va nito ma chiing gén vao tao
thanh vong di vong no hoac khéng no co tu 4 dén 6 canh tuy y chita thém
nguyén tir khéc loai dugc chon tr N, O, va S, trong do6 nguyén tir khac loai N tuy
¥ c6 thé dugc thé bang C3 alkyl;

R? duogc chon tir hydro, hydroxymetyl, va 2-hydroxyetyl;

va cac mubi duge dung ctia no.

2. Hop chét theo diém 1, trong d6 m 1a 1, hodc mudi dugc dung ctia noé.
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3. Hop chét theo diém 1 hoic 2, trong d6 R? 1a 2-hydroxyetyl, hoac mudi dugc
dung cda no.

4. Hop chét theo diém bAt ky trong sb cic diém tir 1 dén 3, trong d6 R” 13 hydro
hoic Cy.4 alkyl, hodc mudi dugc dung ctia nd.

5.Hop chét theo diém 4, trong d6 R? 1 hydro, hodc mudi duoc dung cta nd.

6. Hop chat theo diém 4 hogc 5, trong d6 X 1a lién két don va p 13 1, hodc mudi
dugc dung cua no.

7. Hop chét theo diém bat ky trong s6 cac diém 4 hoic 5, trong d6 X 1a oxy vap
1a 3, hodc mudi duge dung ctia nod.

8. Hop chét theo diém bét ky trong sé cac diém tir 4 dén 7, trong d6 n la 0 hodc
1, hodc mudi duoc dung cta nd.

9. Hop chét theo diém bt ky trong sb cac diém tir 1 dén 3, trong d6 R! va R®
cling v6i nguyén tir nito va cac nguyén t& cacbon ma ching gén vao tao thanh
vong di vong no hodc khéng no ¢ tir 4 dén 6 canh tuy y chira thém nguyén tir
khac loai dugc chon tir N, O va S, trong do nguyén tt khac loai N tuy y c6 thé
duoc thé bang C;salkyl; hodc mudi duoc dung cta nod.

10. Hop chét theo diém 9, trong do R' va R? cing véi nguyén tr nito va cac
nguyén tir cacbon ma ching gin vao tao thanh vong di vong no c6 tir 4 dén 6
canh tly ¥ chira thém nguyén tir khac loai dugc chon tir N, O va S, trong do6
nguyén tit khac loai N tuy ¥ ¢6 thd duoc thé bang Calkyl; hodc mudi duge
dung cua nd.

11. Hop chét theo didm 10, trong d6 vong di vong no co tur 4 dén 6 canh la
pyrolidin, piperidin, morpholin hodc piperazin; hodc mudi dugc dung cta no.

12. Hop chét theo diém 9, trong do R' va R? cling véi nguyén tir nito va cac
nguyén tir cacbon ma ching gin vao tao thanh vong di vong khéng no ¢ 5 hodc
6 canh tiy y chira thém nguyén tur khac loai duoc chon tir N, O va S, trong do

nguyén ti khac loai N tuy ¥ co thé duoc thé bang C;.alkyl; hodc mudi duoc
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dung cta no.

13. Hop chét theo diém 12, trong d6 vong di vong khong no ¢6 5 hodc 6 canh la
imidazol; hodc mubi duoc dung cua no.

14. Hop chét theo didm bét ky trong sb cac diém tir 9 dén 13, trong do n 14 0,
hoac mudi duge dung cia nod.

15. Hop chét theo didm bat ky trong sb cac diém tir 9 dén 14, trong d6 X 13 oxy
Véplé3,hoécrnu6iduqcdungcﬁané.

16. Hop chét theo diém bét ky trong sb cac diem tir 9 dén 14, trong d6 X 1a lién
kétdonvaplal.

17. Hop chit theo diém bét ky trong sb cac didm tir 1 dén 16, trong do R' 1a
C,.alkyl, Ci3alkyl-(CHy)- trong d6 Cisalkyl duoc thé bang 1, 2 hodc 3 nguyén
te flo, Ciualkyl duoc thé bé‘mg Xyano, C,.salkoxyCs.4alkyl, Cs.¢xycloalkyl,
C.4alkylcarbonyl hodc formyl, hodc mudi dugce dung cua nod.

18. Hop chit theo diém 17, trong do R' 13 etyl, 2-monofloetyl, 2,2-difloetyl,
2,2,2-trifloetyl hodc axetyl, hoac mudi duge dung cia no.

19. Hop chét theo diém 18, trong do R' 14 etyl, 2,2-difloetyl, 2.2, 2-trifloetyl
hoécaxeqd,hoécrnuéiduchungcﬁané.

20. Hop chét theo diém 1, trong d6 hop chit nay dugc chon tir nhom bao gbm:
Axit

(S)-2-((4-((2-amino-4-(1 -hydroxyhexan-3 -ylamino)-6-metyl-pyrimidin-5 -yl)met
yl)-3-metoxybenzyl)(etyl)amino)axetic;

Axit
2-((4-((2-arnino—4-(butylamino)-6-metylpyrimidin—S—yl)metyl)-3-metoxybehzyl)
(etyl)amino)axetic;

Axit

(S)-2-((4-((2-amino-4-(1 -hydroxyhexan-3 -ylamino)-6-metyl-pyrimidin-5 -yl)met
yl)-3-metoxybenzyl)(Z,2-diﬂoety1)—amino)axetic;
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(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3 -ylamino)-6-metyl-pyrimidin-5-yl)met
y1)-3 _metoxybenzyl)(2,2,2-trifloetyl)-amino)axetic;

Axit

(S)-3-((4-((2-amino-4-(1 -hydroxyhexan-3 -ylamino)-6-metyl-pyrimidin-5-yl)met
y)-3 -metoxybenzyl)(etyl)amino)propanoic;

Axit

(S)-3-((4-((2-amino-4-(1 -hydroxyhexan-3 -ylamino)-6-metyl-pyrimidin-5-yl)met
yl)-3-metoxybenzyl)(2 ,2-diﬂoetyl)—amino)propanbic;

Axit

(S)-2-(N-(4-((2-amino-4-(1 -hydroxyhexan-3 -ylamino)-6-metyl-pyrimidin-3 -yl)
metyl)-3 -metoxybenzyl)axetamido)axetic;

Axit

(R)-1-(3-(4-((2-amino-4-((S)-1 -hydroxyhexan-3 -ylamino)-6-metylpyrimidin-5-y
Dmetyl)-3 —metoxyphenoxy)propyl)-pyrolidin—2-carboxylic;
(S)-1-(3-(4-((2-amino-4-((S)-1 -hydroxyhexan-3 -ylamino)-6-metylpyrimidin-3-y
Dmetyl)-3 —metoxyphenoxy)propyl)pyrolidin-2-carboxylic;

Axit

(S)-3-((3-(4-((2-amino-4-(1 -hydroxyhexan-3 -ylamino)-6-metyl-pyrimidin-3 -yl)
metyl)-3 -metoxyphenoxy)propyl)(etyl)-amino)propanoic;

Axit

(S)-2-((3-(4-((2-amino-4-(1 -hydroxyhexan-3 -ylamino)-6-metyl-pyrimidin—S-yl)
metyl)-3 -metoxyphenoxy)propyl)—(etyl)amino)axetic;

Axit

(S)-2-((3-(4-((2-amino-4-(1 -hydroxyhexan-3 -ylamino)-6-metyl-pyrimidin-5 -yl)
metyl)-3-metoxyphenoxy)propyl) (2,2-difloetyl)amino)axetic;

Axit
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(R)-1-(4-((2-amino-4-((S)-1 -hydroxyhexan-3-ylamino)—6-metyl-pyrimidin-5-yl)
metyl)—3-metoxybenzyl)pyrolidin—2-carboxylic;

Axit

(S)-1-(4-((2-amino-4-(1 -hydroxyhexan-3 -ylamino)-6-metyl-pyrimidin-5-yl)mety
1)-3-metoxybenzyl)- 1H-imidazol-5-carboxylic;

va mudi duoc dung clia nd.

21. Hop chat Axit

2-((4-((2-amino-4-(1 -hydroxyhexan-3 -ylamino)-6-metyl-pyrimidin-5 -yl)metyl)-
3-

metoxybenzyl)(2,2-diﬂoety1)—amino)axetic hogic mubi duge dung clia nd.

22. Hop chét Axit

2-((4-((2-amino-4-(1 -hydroxyhexan-3 -ylamino)-6-metyl-pyrimidin-5 -yl)metyl)-
3-

metoxybenzyl)(2,2,2-triﬂoetyl)—amino)axetic hosic mudi duge dung clia nd.

23. Hop chat Axit
(S)-2-((4-((2-amino-4-(1-hydroxyhexan-3—ylamino)-6-metyl-pyrimidin—5-yl)met
yl)-3-

metoxybenzyl)(2,2-diﬂoetyl)-amino)axetic hozic mudi dugc dung ctia nd.

24. Hop chat Axit

(S)-2-((4-((2-amino-4-(1 -hydroxyhexan-3 -ylamino)-6-metyl-pyrimidin-5 -yl)met
yl)-3-metoxybenzyl)(Z,2,2-triﬂoetyl)—amino)axetic hozic mubi duge dung cia
no.

25. Dugc phém chira it nhit mot hop chét dugc chon tir cac hop chét theo diém
bét ky trong céc didm tr 1 dén 24 va mudi duoc dung clia nd, va it nhAt mot chat
pha lodng hoac chit mang dugc dung.

26. Dugc phém chira it nhat mdt hop chit duoc chon tir cac hop chét theo diém

bét ky trong cac didm tur 1 dén 24 va mudi duge dung cua nd dé diéu tri bénh
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ho#c tinh trang bénh do hodc mot phan do thy thé giéng Toll 7 (TLR7) gy ra &
dbi tuong can diéu tri.

27. Duoc phém chtra it nhat mot hop chét dugc chon tir cac hop chét theo diém
bit ky trong cac diém tir 1 dén 24 va mubi duge dung clia n6 dé dieu tri bénh
ung thu.

28. Duoc phém chtra it nhat mot hop chét dugc chon tir cac hop chét theo diém
bét ky trong cc diém tir 1 dén 24 va mudi dugc dung cla né dé diéu tri bénh
ung thu bang quang, ung thu dAu va cb, ung thu tuyén tién liét, ung thu v, ung
thu phdi, ung thu tir cung, ung thu tuyén tuy, ung thu gan, ung thu thén, ung thu
budng trimg, ung thu dai trang, ung thu da day, ung thu da, u ndo, u tuy ac tinh,
va khéi u té bao lymphd.

29. Duoc phém chua it nhét mot hop chét dugc chon tir cac hgp chét theo diém
bét ky trong céc diém tir 1 dn 24 va mubi dugc dung ciia nd dé diéu tri bénh
hen suyén, bénh phdi téc nghen man tinh (COPD), viém mili di Gmg, viém két
mac di tmg, viém da dj Umg, viém gan B, viém gan C, HIV, HPV, nhiém trung do
vi khuén, hodc bénh da liéu.

30. Phuong phap diéu ché hop chét theo diém bat ky trong s6 cac diém tir 1 dén
24 hoic mudi duge dung cia né bao gdm bude (1) va (2):

(1) cho hop chét c6 cong thire (I1):

-

o)
h O _ RZ 0O
" x’H‘ NWLOPW
Py f
R‘F

(II)

trong donla 0, 1 hodc 2;
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pla 1, 2 hodc 3, véi didu kién p 1a 2 hodc 3 khi X 1a oxy va p 1a 1 khi X 1a lién
két don;

X 14 oxy hodc lién két don;

R! 13 hydro, Cy4alkyl, C1salkyl-(CHy)- trong d6 Cjalkyl duge thé bang 1, 2
hoic 3 nguyén ti flo, Ci4alkyl dugc thé bﬁﬁg Xyano, C,salkoxyC,alkyl,
Cs.¢xycloalkyl, C,.salkylcarbonyl hoac formyl;

R? 14 hydro hodc Cy.4 alkyl;

hodc R' va R? cung véi cac nguyén tir cacbon va nito ma ching gén vao tao
thanh vong di vong no hozc khong no co tir 4 dén 6 canh tuy y chira thém
nguyén tir khac loai duoc chon tr N, O va S, trong d6 nguyén ti khac loai N tuy
y co thé duoc thé bang Csalkyl;

LG' 13 nhom doi chuyén; va

PG' 12 nhom bao vé ctia axit carboxylic;

tiép xtic v6i hop chét co cong thire (IID):

/\[\/}fj\ NH,

(1I)
trong d6 m 13 1 hodc 2; va R? 13 hydro, hydroxymetyl hodc 2-hydroxyetyl;
vGi su ¢6 mit cua bazo, va
(2) loai bé nhém béo vé cia hop chét thu dugc trong budce (1), va,
(3) tao mudi duge dung néu can thiét.

31. Hop chét c6 cong thirc (IV):
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Y @)

N

X RZ O
‘ Ao
bz PG
HZN/kN x’Hp\N o7
R

av)
trong do:
nla 0, 1 hodc 2;
pla 1, 2 hodc 3, voi didu kién p 12 2 hodc 3 khi X 1a oxy va p l1a 1 khi X 1a lién
két don;
X 12 oxy hoac lién két don;
R 1é1'hydro, Cyalkyl, C;salkyl-(CHy)- trong d6 Cisalkyl duge thé bang 1, 2
hodc 3 nguyén tu flo, Ci4alkyl dugc thé bang xyano, C,salkoxyCy.salkyl,
Cs.¢xycloalkyl, C,4alkylcarbonyl hodc formyl;
R*1a hydro hogc Cy4 alkyl;
hodc R' va R? cung véi cac nguyén tur cacbon va nito ma ching gin vao tao
thanh vong di vong no hodc khong no co tir 4 dén 6 canh tuy y chira thém
nguyén tir khac loai dugc chon tr N, O va S, trong d6 nguyén tir khac loai N tuy
¥ c6 thé dugc thé bing C;salkyl;
Y 12 hydro hodc nhém roi chuyén; va
PG! 14 nhém bao vé clia axit carboxylic;

hodc mudi cua no.
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Fig. 1

I\
1

Done nhiét (w/g)

IS
L

g 50 100 150 200 250

Exo tan, i
’ Nhiét d6 (°C) Dung i V41D thurong

-134-



Fig. 2

Dong nhiét (w/e)

-6

Exo tang

19417

190,82°C
107,0J/g

A

192,61°C

L]

50

T T T T T

100 150
Nhiét 45 (°C)

-135-

200

250

Dung cu V4.1D thwong



Fig. 3
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Fig. 4
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Fig. 6
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Fig. 8
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