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(57) Sang ché dé cap dén hop chat pyrimidin vong 16n dugc thé co cong thirc (I):

Xq

@

trong d6 cac bién sé c6 nghia dugc xac dinh theo cac diém yéu cau bao ho va duge phim
chua hop chét nay dudi dang thanh phan hoat tinh. Hop chat theo sang ché c6 hoat tinh trc
ché kinaza yéu t6 kéo dai 2 (EF2K) va tily y c¢6 ca hoat tinh trc ché phosphatidylinositol 3-
kinaza (Vps34). Sang ché cing mo ta quy trinh diéu ché hop chat nay va hop chét theo
sang ché duoc sir dung 1am thude.
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Linh vuc k¥ thuat dwoc dé cap

Sang ché @& cap dén din xuét pyrimidin vong 16n dugc thé ¢6 hoat tinh Gc ché
EF2K va tity y ca hoat tinh (rc ché Vps34. Sang ché con dé cap dén quy trinh didu ché
hop chit nay va dugc phdm chira hop chét nay 1am thanh phin hoat tinh.

Tinh trang ky thuit ciia sing ché

Trong tit ca cac loai t& bao nhan chuin, budc kéo dai protein 13 budc quyét dinh
va tiéu tén nhidu ning luong trong qué trinh tdng hop mot protein mai. Do d6, tbe do kéo
dai protein dugc diéu hoa chit ché nhdm phéi hop nhip nhang gitta mirc do sn ¢6 cia tai
nguyén (nang lugng, axit amin) véi nhu ciu vé cac protein méi can téng hop. Yéu t6 kéo
dai nhan chuén 2 (EF2) 1a mot yéu t6 cdn cho viée kéo dai protein: i luc cua yéu t6 nay
dbi voi ribosom, va kéo theo 1a tbc do kéo dai protein, s& dugc kiém soat b%mg trang thai
phosphoryl héa clia né. Viéc phosphoryl héa eEF2 & vi tri threonin 56 bang yéu té kéo
dai 2 kinaza (EF2K hodc eEF2K) s& lam giam 4i luc ctia EF2 dbi véi ribosom, va 1am
giam tc dd kéo dai protein (Browne et al., Eur J Biochem. 2002, 269(22):5360-5368).
Viéc diéu hoa nay dong vai trd quyét dinh trong nhiéu dang ap luc té bao khac nhau, nhu
tinh trang han ché chit dinh dudng va tinh trang giam oxy huyét, hodc cac tinh trang tiéu
hao ning lugng gia ting, nhu hoat dong thé chit. Ngoai ra, viéc diéu hoa qua trinh v
phosphoryl héa EF2 bang EF2K & cip d6 dudi té bao cuc bod tai thap sinh truéng than
kinh hodc tai xi-ndp s&€ dam bao viéc uu tién dich ma céac yéu t6 sinh trudng than kinh va
mot s& chit truyén than kinh nhét dinh. Viéc didu hoa qué trinh phosphoryl héa EF2
(Thr56) bi rdi loan lién quan dén mot sb bénh 1y c6 tinh chét phé huy, bao gém bénh ung
thu va chimg trAm cam. Té bao khéi u thuong chiu nhidu dang 4p luc khac nhau (giam
oxy huyét, thiéu hut chit dinh dudng), va do d6, n6 hoat hoa hoat tinh eEF2K d can
bing tc do kéo dai protein véi nhu cu tdng hop protein de novo cao. Trén thyc té, EF2
duge phosphoryl héa trong mé khdi u & mirc dd cao hon so véi méd binh thudong duéi
dang dép tmg thich nghi véi tinh trang han ché chat dinh dudng (Leprivier et al., Cell
2013, 153(5):1064-1079). Viéc loai bé sy kiém soat néu trén bang cach wrc ché eEF2K
dugc cho la 1am ting viéc ti€u thu nang lugng dén murc c6 thé lam cho té bao khdi u bi

tiéu diét, va dugc coi 1a chién luoc khang khdi u thong qua gy ra “bién dong” chuyén
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hoa (Hait et al.,, Clin Cancer Res. 2006, 12:1961-1965; Jin et al., J Cell Sci. 2007,
120(3):379-83; Leprivier et al., Cell 2013, 153(5):1064-1079). Viéc dich méa céc protein
xi-nap nhu BDNF (yéu t§ dinh dudng thin kinh tir ndo) ting cuc by déng vai trd quan
trong trong hoat tinh chéng trim cam tic dong nhanh ctia chit dbi khdang NMDA (axit N-
Metyl-D-aspartic) (nhu ketamin); mitc d§ phosphoryl héa EF2 giam cling dugc cho la
can thiét dé co thé dich ma BDNF, va do d6, viéc trc ché EF2K dugce coi la li€u phap
chdng trAm cam tac dong nhanh (Kavalali et al., Am J Psychiatry 2012, 169(11):1150-
1156).

Gibng nhu khi bi giam oxy huyét va d6i, EF2K dugc hoat héa bing cich
phosphoryl héa truc tiép bing AMPK, trong khi d6 EF2K dugc diéu hoa théng qua viée
phosphoryl hoa tc ché bang kinaza sinh trudng va kinza trong chu ky té bao, nhu S6K va
CDK2. Ngoai ra, EF2K la kinaza phu thudc vao Ca2+/calmodulin; viéc diéu hoa né ¢
thé déng vai trd cht dao dé didu hoa xi-nap ctia EF2K. (Browne et al., Eur J Biochem.

2002, 269(22):5360-5368).

EF2K la kinaza khong dién hinh: trinh ty co ban ctia mién xtic tic ctia né chi ¢6
mirc do tuong ddng thip so véi trinh tur co ban cta kinaza chinh tac, nhu serin/threonin
kinaza, tyrosin kinaza, hodc lipit kinaza. Hop chét ¢6 hoat tinh (rc ché EF2K c6 thé ngan
can qua trinh phosphoryl hoa eEF2 do stress gdy ra trong cac té bao va trong cac khdi u

ghép khac loai & chudt.

Ngoai viéc diéu hoa chit ché qua trinh téng hop protein dudi ap luc té bao nhu
néu trén, nhidu loai té bao con tan dung qué trinh ty thuc bao 1am co ché tai sinh d& d6i
pho voi ngudn chét dinh dudng cé san thép, tinh trang giam oxy huyét va cac dang ap luc
té bao khac. Qua trinh tu thuc bao 1a quy trinh di héa, trong d6 lugng bao tuong, bao gbm
protein, két tu protein va toan bd bao quan bi chim trong cdc nang nho (thé tu thuc) dung
hop véi tiéu thé dé c6 thé phan cét dai phan tir & thu hdi céc chu tir (axit amin, axit béo,
~ nucleotit) va nang luong (Hait et al., Clin Cancer Res. 2006, 12:1961-1965). Mang kép
ctia thé tu thuc chu yéu chita phosphatidylinositol-(3)-phosphat [PI(3)P], san phim cia
PI3K nhom III , Vps34 (con dugce goi la PIK3C3). Vps34, va protein thich tmg, Beclinl,
déu can cho qua trinh tu thuc bao trong té bao dong vat c6 vu (Amaravadi et al., Clin
Cancer Res. 2011, 17:654-666). Qua trinh tu thuc bao dugc didu hoa tang trong khdi u,
va viée trc ché qua trinh tu thuc bao st dung chét thAm vao tidu thé, cloroquin (trc ché su

dung hop cua tiéu thé véi thé tu thuc), hoic phuong phéap RNAI ¢6 thé lam giam sy hinh
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nhay v6i hoa chét trj liéu, btrc xa, chit e ché proteasom, va chét e ché kinaza (nhu thu
thé tyrosin kinaza EGFR, nhém I PI3K, mTOR, va Akt) (Amaravadi et al., Clin Cancer
Res. 2011, 17:654-666). Tinh hitu dyng trong 14m sang ciia cloroquin trong viéc diéu tri
cho c4c bénh nhan bi sét rét, viém khép dang thip, luput va HIV ciing goi y dén kha ning
st dung chét trc ché qué trinh tu thuc bao nay dé didu tri cac bénh néu trén (Ben-Zvi et
al., Clin Rev Allergy Immunol. 2012, 42(2):145-53). Viéc trc ché PI3K, Vps34 nhém 111,
c6 thé trc ché qua trinh tu thuc bao & té bao ung thu trong diéu kién ¢6 4p luc. Hon nita,
da phat hién thiy ring, cac t& bao ung thu, thiéu hut mot phan qu4 trinh tu thuc bao bang
cach vo hoat Beclin, dic biét nhay vai viée Gc ché Vps34, diéu nay goiy r?mg khéi u
thiéu hut qué trinh ty thuc bao (vi dy, do bj mit monoalen trong beclinl, nhu thuong théy
& bénh ung thu vii, bénh ung thu budng trimg va bénh ung thu tuyén tién liét, hodc & cac
tn thuong di truyén khac (Maiuri et al., Cell Death Differ. 2009, 16(1):87-93) ¢6 thé da
bi trc ché Vps34.

WO 2009/112439 md ta hop chét 4-aryl-2-anilino-pyrimidin 1am chit tc ché PLK

kinaza.
Ban chit k§ thuit ciia sang ché

C6 nhu ciu 16n vé cac hop chit mai c6 hoat tinh @rc ché EF2K va tuy y cling co
hoat tinh rc ché Vps34, theo d6 mé ra phuong phép méi dé diéu tri bénh ung thu. Muc
dich ctia sang ché 1 khic phuc hodc 1am giam it nhit mot trong céc nhugc diém da néu
cta tinh trang k§ thuét, hodc tao ra phuong phap thay thé hiru ich. Do d6, muc dich cta

sang cheé la dé xuat cac hgp chat mai cé hoat tinh néu trén.

D3 phat hién ra ring hop chit theo sang ché c6 hoat tinh Gtc ché EF2K va tuy y
cling c6 hoat tinh trc ché Vps34. Hop chit theo sang ché va cac duge phdm chira hop chét
ndy c6 thé hitu ich d& diéu tri hoic phong ngira, dic biét 1a didu tri, c4c bénh nhu bénh
ung thu, ching trAm cam, va rdi loan trf nhé va réi loan hoc tdp. Dac biét 1a, hop chét
theo sang ché va cic dugc phdm chua hop chét nay c6 thé hiru ich dé didu tri bénh mau
4c tinh hodc u rin. Theo mot phuong 4n cu thé, u rin néu trén dugc chon tir nhém bao
gbém u nguyén bao than kinh dém, u nguyén bao tiy, bénh ung thu tuyén tién liét, bénh

ung thu vii, bénh ung thu budng trimg va bénh ung thu dai truc trang, va bénh tuong tu.

Sang ché dé xuit hop chét c6 cong thirc (1)
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céc chit hd bién va cac dang ddng phan hoa hoc 1ap thé ciia né, trong do:

mdi X,, X, va X, doc 1ap 1a CH hoidc N;

-Xl- la —(CHRIZ)S-NRI-Xe-C1-4alkanediyl-(SOz)p3- hOElC
—(CH;)s-0-X,-C4alkanediyl-(SO,),3-; trong dé mdi gbc C,4alkanediyl nay tuy y duoc
thé biang hydroxyl hoic hydroxyC_4alkyl;

-Xe- 1a =C(Ry);- hodc —C(=0)-;

a la  -NRyHCEOHCRsp)l-  hodc  -NR4-C(Rsp)2-C(=0)-  hodc
—C(=0)-NR4-C(Rsp)2-;

b la:
(Ra)p1
—(CHy)pp
WA
TG d2
7
|—(CH2)p2
VAN~

' , trong d6 vong b nay c¢6 thé chira cac lién két khac dé tao ra
hé vong duogc béc cau dugc chon tir 2,5-diazabixyclo[2.2.2]octanyl, 3,8-
diazabixyclo[3.2.1]octanyl, 3,6-diazabixyclo[3.1.1]heptanyl, 3,9-
diazabixyclo[3.3.1]nony];

X4 1a CH hodc N;
Xd2 la CH2 hOéC NH,

véi di€u kién it nhat mot trong s6 Xy va Xy, 1a nito;



24591

¢ 14 lién k&t, -[C(Rsp)]m-, -C(=0)-, -O-, -NRs,-, -SO,-, hodc —SO-;

vong 1a phenyl hodc pyridyl;

R, la  hydro, Cjgalkyl, Cjsalkenyl, C,salkynyl, xyanoC;jalkyl,
-C(=0)-Cy4alkyl, -C(=0)-haloC, 4alkyl, hydroxyC,_jalkyl, haloC,_4alkyl,
CialkyloxyCi4alkyl, haloC,_4alkyloxyC,_4alkyl, -C(=O)NR;Rg, -SO,-NR;R;3, -SO,-Ro,
Ry, Cialkyl duoe thé bang Ryj, -C(=0)-Ry;, hodc -C(=0)-Calkyl-Ryy;

mdi R, ddc ldp 1la hydro, Cgalkyl, Cjg4alkyl duoc thé b??lng
Cs.exycloalkyl, hydroxyCjalkyl, Ci4alkyloxyCialkyl, carboxyl, -C(=0)-O-C,alkyl,
trong d6 Cy4alkyl tuy y dugc thé bﬁng Cj.4alkyloxy, -C(=0)-NH,, -C(=0)-NH(C,4alkyl),
trong d6 C,4alkyl ty v dugc thé bang C,_salkyloxy, hodc —C(=0)-N(C _alkyl),, trong d6
mdi C;alkyl thy y duoc thé bang C;_4alkyloxy;

hodc R; va mét R, cling nhau tao ra C;jalkanediyl hodc C,4alkenediyl, mdi Cy.
salkanediyl va C,alkenediyl ndy tiy v duoc thé bang 1 dén 4 phan tir thé, mbi phin tir
thé doc 14p duogc chon tir hydroxyl, oxo, halo, xyano, N3, hydroxyC,_salkyl, -NR;Rg, -
SO,-NR;Rg, -NH-SO,-NR;Rg, -C(=0)-NR;Rg, hodc -NH-C(=0)-NR;Rg;

hodc R; va Ry, cung nhau tao ra Cjsalkanediyl hodc C,.salkenediyl, mdi C,.
salkanediyl va C,.alkenediyl nay tiy y duoc thé bing 1 dén 4 phan tir thé, m3i phan tir
thé doc lap dugc chon tu hydroxyl, oxo, halo, xyano, Nj, hydroxyC,alkyl,
-NR;R3, -SO,-NR;Rg, -NH-SO,-NR;R;, -C(=0)-NR;Rg, hoac -NH-C(=0)-NR;Rg;

mdi R; dbc ldp 1a hydro; oxo; hydroxyl; carboxyl; -NR3Rsp;
-C(=0)-NR3.R3p; hydroxyC,_4alkyl; haloC,_4alkyl; -(C=0)-C,4alkyl,
-C(=0)-0-C 4alkyl, trong d6 C,4alkyl ndy c6 thé ty y duge thé bang phenyl; C,alkyl
tuy y dugc thé bing Xyano, carboxyl, Ci4alkyloxy,
-C(=0)-0-Cj4alkyl, -O-C(=0)-C,4alkyl, -NR3cR3¢ -C(=0)-NR3.Rz¢, -SO»-NR3R3p, Q, -
C(=0)-Q, hoac -S0,-Q; hydroxyC,alkyloxyC4alkyl; Ci4alkyloxyhydroxyC;_salkyl;
hydroxyCalkyloxyhydroxyC,_alkyl; hodc CalkyloxyC,4alkyl tiy v duoc thé bing
xyano, carboxyl, Cjjalkyloxy, -C(=0)-O-C,4alkyl, -O-C(=0)-C,4alkyl, -NR3.Rj3s -
C(=0)-NRscR3y, -S0,-NR3eR3g, Ry, -C(=0)-Ryo, hodc -SO2-Ryp;
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hodc hai phan tir the R3 dugc gan vao cung mdt nguyén tir cacbon, cung nhau tao ra

C,.salkanediyl hodc —(CH,),-O-(CHy),-;

mdi R, va Ry, doc 1ap 1a hydro; -(C=0)-C;4alkyl; -SO,-NR3R34; hodc C;4alkyl
thy v duoc thé bang C,alkyloxy; hoic

Rs, va Ry, cling véi nguyén tir nito ma ching dugc gin vao tao ra vong di vong
mdt vong no cé 4 dén 7 canh tuy y chira 1 hodc 2 nguyén tir khac loai khac dugc chon tir
N, O hodc SO,, vong di vong nay tiy y duge thé bang 1 dén 4 phan tir thé, mdi phan tir
thé doc 1ap duoc chon tir Cy4alkyl, halo, hydroxyl, hodc haloC,_alkyl;

mdi Rs, va Rsg ddc 14p 1a hydro, C;4alkyl hodc -(C=0)-C,4alkyl; hodc

Rs. va Ryq cung véi nguyén tir nito ma ching dugc gén vao tao ra vong di vong
mdt vong no co 4 dén 7 canh tuy y chira 1 hodc 2 nguyén tir khac loai khac duogc chon tir
N, O hoac SO,, vong di vong nay tuy y duoc thé béng 1 dén 4 phﬁn ttr thé, mdi phﬁn tr
thé doc 1ap duoc chon tir Cy4alkyl, halo, hydroxyl, hodc haloC,salkyl;

mdi Rse va Ryr ddc 14p 1 hydro, Cj4alkyl tuy y duoc thé bﬁng Ciqalkyloxy, -
(C=O)-C1_4alkyl, hOéC -SOz-NR3cR3d;

R4 14 hydro, C;_salkyl hodc C;4alkyloxyCi_4alkyl;

mdi Rs, doc 1ap 1a hydro hodc C;4alkyl; hodc

hai phén tir thé Rs, duwoc gén vao cling mot nguyén tir cacbon cung nhau tao ra C,.
salkanediyl hodc —(CH,),-O-(CH3),-;

Rsy 1a hydro hoac Cy4alkyl;

mdi Rs, doc 1ap 1a hydro; Cj4alkyl; Cj4alkyl dugc thé bﬁng NRsp1Rsp2; Ci.
salkyloxyC_4alkyl; hydroxyC,.4alkyl; hydroxyl; Cs.exycloalkyl; hodc phenyl tuy y dugc
thé bé’mg Ci.alkyl, halo, hydroxyl hoac C,.alkyloxy; hodc

hai phén tir thé R, duoc gin vao ciing mdt nguyén tr cacbon ciing nhau tao ra C,.

salkanediyl hodac —(CH,),-O-(CHy)p-;

Rsp; va Ry, doc 1ap 12 hydro, C;alkyl tiy v duoc thé bang Cjalkyloxy, -(C=0)-
Ci.salkyl, hodc -SO,-NRsp3Rsp4;

Rsp3 va Rspg ddc 18p 1a hydro, C;4alkyl hodc -(C=0)-C,4alkyl; hodc
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Rsp3 va Rspg cling voi nguyén tir nito ma ching duge gén vao tao ra vong di vong
mot vong no c6 4 dén 7 canh tuy y chira 1 hoac 2 nguyén tir khac loai khac dugc chon tir
N, O hodc SO,, vong di vong niy tily y dugc thé bang 1 dén 4 phan tir thé, mdi phén tir
thé doc 1ap dugc chon tir Cy4alkyl, halo, hydroxyl, hodc haloC_salkyl;

mdi Ry doc lap 1a hydro, halo, hydroxyl, carboxyl, xyano, Cjalkyl, C;.
salkyloxyCjsalkyl,  hydroxyCisalkyl,  haloC,4alkyl, C,4alkenyl, C,4alkynyl,
-NRgaRep, hodc -C(=O)NRgRep;

mdi Re, va Re, doc 14p 1a hydro hozc C,4alkyl;

méi R; va Rg doc 1ap 1a hydro, Cjsalkyl, haloCalkyl, hoic
Cs.¢xycloalkyl; hoac

R; va Rg cling v&i nguyén tir nito ma chiing dugc gan vao tao ra vong di vong mot
vong no ¢o6 4 dén 7 canh ty ¥ chtra 1 nguyén tir khac loai khac dwoc chon tir N, O hoic
SO,, vong di vong nay tily ¥ dugc thé bang 1 dén 4 phéan tir thé, mdi phan tir thé doc 1ap
duoc chon tir C;_4alkyl, halo, hydroxyl, hoac haloC, 4alkyl;

Ry 1a Cyalkyl, haloC, 4alkyl, hoac C;¢xycloalkyl;

mdi Ry doc 14p 1a vong di vong mot vong no cé 4 dén 7 canh chira t6i da 2
nguyén tir khéc loai dugc chon tir N, O hoic SO,, vong di vong nay tiy ¥ duoc thé bing
1 dén 4 phan tir thé, mdi phén tir thé doc 14p duge chon tir C,_4alkyl, halo, hydroxyl hozc
haloC,_salkyl;

mdi Ry; ddc 1ap 1a Cyexycloalkyl, phenyl, hodic vong di vong mdt vong cé 4 dén 7
canh chua toi da 3 nguyén tr khac loai dugce chon tr N, O hodc SO,, vong di vong nay
ty ¥ dugc thé bang 1 dén 4 phén tir thé, mdi phan tir thé doc 1ap duoc chon tir C_alkyl,
halo, hydroxyl, hoac haloC, salkyl;

mdi Ry, ddc 1ap 14 hydro hoic C,alkyl;

Q 12 vong di vong mdt vong no c6 4 dén 7 canh chira t6i da 3 nguyén tir khac loai
dugc chon tr N, O hoac SO,, vong di vong nay tuy y dugc thé béng 1 dén 4 phﬁn tir thé,
mdi phn tir thé ddc 14p duoc chon tir Cy_salkyl, halo, hydroxyl hodc haloC,_salkyl;

n 12 s& nguyén c6 gié tri bang 1 hoic 2;

m 12 s nguyén c6 gié tri bang 1 hoic 2;
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pla sb nguyén c6 gia tri bing 1 hoic 2;

pl 12 s nguyén c6 gid tri bing 1 hodc 2;

mdi p2 doc 14p 1a sb nguyén 6 gid tri bing 0, 1 hode 2;
r 12 s6 nguyén c6 gid tri béng 0, 1 hoc 2;

m3i p3 doc 14p 13 s6 nguyén c6 gid tri bing 0 hodic 1;
mdi s doc lap 1a sd nguyén ¢ gia tri béng 0, 1 hodc 2;
va cac mudi cdng duge dung, va céc solvat clia no.

Séang ché con d& xudt phuong phap didu ché hop chét theo sang ché va dugc phim
chita n6. Hop chét theo sang ché dugc phat hién 1a c6 hoat tinh e chd EF2K va tly y c6
ca hoat tinh rc ché Vps34. Do dd, hop chét theo sang ché ¢6 thé duoc st dung d8 didu tri
hodc ngin ngia, dic biét 1a didu tri, cic bénh nhu bénh ung thu, chimg trAm cam, chimg
than kinh mém déo (d6 mém déo xi-nip va 40 mém déo khong xi-ndp), va rbi loan trf
nhé va rdi loan hoc tép. Dic biét 13, hop chit theo sang ché va dugc phim chira n6 c6 thé
duogc stt dung dé diéu tri bénh méu 4c tinh hodc u rén. Theo mot phuong 4n cy thé, urén
nay dugc chon tir nhém bao gém u nguyén bao thin kinh dém, u nguyén bao tiy, bénh
ung thu tuyén tidn ligt, bénh ung thw v, bénh ung thu budng trimg va bénh ung thu dai
truc trang, va bénh tuong tu.

Xét dén tinh chét duge 1y néu trén cta hop chét c6 cong thixe (I) va céc mubi cong

duoc dung, V& céc solvat clia n6, thi chiing cé thé thich hop 8 str dung lam thubc.

Dic biét 13, hop chét c6 cong thic (I) va cac mubi cong dugc dung, va céc solvat
ciia 16, o6 thé thich hop d# didu trj hodic ngan ngira, dic biét 1a dé dieu tri, bénh ung thu.

Sang ché con mb ta dén viée st dung hop chét c6 cong thire (I) va céc mubi cong
dwoc dung, va céc solvat clia n6, dé san xut thube dé didu tri hojc ngin nglra, dic biét 1a
diéu tri, cic bénh nhu bénh ung thu, chirng trAim cam, chimg thin kinh mém déo (chiing

mém déo xi-nap va chimg mém déo khéng xi-nap), va rdi logn tri nhé va r6i loan hoc tép.

Sang ché dwgc mo ta thém dudi ddy. Trong cdc doan dudi ddy, cac khia canh khéc
nhau cta séng ché duge md ta chi tiét hon. M3 khia canh duge md ta c6 thé duge két
hop v6i mot khia canh hodc nhidu khia canh bét ky khéc trir khi c6 thdng bao khic. Cy

thé, d&u hidu k¥ thuat bét k duoc thé hién 12 “dugc wu tign” hoic “tdt hon” c6 thé duge
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két hop véi mot hodc nhiéu dau hidu k¥ thuat bat ky khac dugc thé hién 13 “dugc wu tién”

hodc “t6t hon” .
M0 ta chi tiét sang ché
Khi md ta hop chét theo sang ché, cac thuat ngit dugc str dung dugce hiéu theo céac

dinh nghia sau, trir khi ngit canh thé hién nghia khac.

T hop céac ph::in tr thé va/hodc cac bién thé chi dugc chép nhén néu td hop nay
tao ra hop cht én dinh hoéa hoc. "Hop chit 6n dinh" c6 nghia 13, dung dé chi hop chét du
manh dé ton tai sy phén 14p dén d6 tinh khiét hitu ich tir hdn hop phan tng, va phéi tron
thanh chét diéu tri bénh.

Khi bién thé bit ky xudt hién nhidu hon mdt 1an trong cdu tao bat ky hoic trong
cong thirc bat ky (vi du, cong thire (I)), dinh nghia clia né trong timg sy kién khong phu

thudc vao dinh nghia cia n6 & moi su kién khac.

Bét ctr khi nao géc hodc nhom duoc dinh nghia la “tuy y dugce thé” trong sang ché,

¢6 nghia 1a gc hodc nhém nay khéng duoc thé hodc duoc thé.

Céc dudng duogc vé tir phan tir thé vao hé vong chi ra rang lién két cé thé duoc gin

vao nguyén tir trong vong thich hop bat ky.

B4t ctt khi ndo thuat ngft “dugc thé bang 1 dén 4 phin tir thé” duoc str dung trong
sang ché, c6 nghia 13, chi ra rang 1 dén 4 nguyén tir hydro, dic biét 1a 1 dén 3 nguyén tir
hydro, t6t hon 1a 1 hozc 2 nguyén t hydro, tbt hon nita 1a 1 nguyén tr hydro, trén
nguyén tir hodc géc duoc néu trong cum tir st dung “duoc thé” duoc thay thé béng viéc
chon tir nhom dugc néu, véi diéu kién khong 16n hon hoa tri thong thuong, va viée thé
nay tao ra hgp chét 6n dinh héa hoc, tirc 13 hop chit dt manh dé tdn tai su phan 1ap dén
d6 tinh khiét hitu ich tir hdn hop phéan tmg, va phdi tron thanh chat diéu tri bénh.

B4t cir khi nao thuat ngir “dugc thé bang” ma khéng néu sb luong phin tir thé
duoc st dung trong séang ché, c6 nghia 1, trir khi c6 quy dinh khic hodc rd rang theo ngit
canh, chi ra ring, mét 1 nguyén tir hydro, trén nguyén tir hodc gbc dugc néu trong cum tir
st dung “duoc thé” dugc thay thé bang phn tir thé tir nhém dugce néu, véi didu kién viée
thé tao ra hop chit 6n dinh hoa hoc, tirc 1a hop chit du manh dé ton tai su phan lap dén
d6 tinh khiét hitu ich tr hdn hop phan tng, va phdi tron thanh chit didu tri bénh. Vi du
“Ci4alkyl dugc thé b%lng xyano” la nhém Cj_jalkyl duoc thé brilng mdt xyano. “C;_salkyl
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tly y duoc thé bing xyano” nghia 1a C;alkyl khong dugc thé hoic C 14alkyl duoc thé

bing mdt xyano.

Tién t6 “Cyy” (trong do x vay la s6 nguyén) nhu duoc st dung trong ban md ta
diing dé chi s luong nguyén tir cacbon trong nhém cho truée. Do dé, nhém Ciqalkyl
chita 1 dn 4 nguyén tir cacbon, nhém Cs.¢xycloalkyl chira 3 dén 6 nguyén tir cacbon,

nhém C;alkyloxy chtra 1 dén 4 nguyén tir cacbon, va v.v..

Thuit nglt “halo” 1a nhoém hodc mot phan cia nhom cé dac di€m chung do6i véi

flo, clo, brom, iot trir khi c6 quy dinh khac hodc rd rang theo ngit canh.

Thuat ngit "Calkyl" 13 nhém hoic mét phin cia nhém dung dé chi gbe
hydrocarbyl c6 cong thitc C,Hypsy, trong d6 n 13 sb nguyén nam trong khoéang tir 1 dén 4.
Nhém Calkyl chira 1 dén 4 nguyén tir cacbon, tot hon 14 1 dén 3 nguyén tir cacbon, tdt
hon nita 14 1 dén 2 nguyén tir cacbon. Nhém C_alkyl c6 thé 13 mach thing hodc phin
nhanh va c¢6 thé dwoc thé nhu duogc néu trong ban mé ta. Khi chi sé dudi duoc sir dung
trong ban md ta theo nguyén tir cacbon, chi sé dudi nay ding dé chi sd lwong nguyén tir
cacbon ma nhém duoc néu co thé chira.
C,.alkyl bao gém tat ca cac nhém alkyl mach thﬁng, hodc mach nhanh ¢ 1 dén 4 nguyén
tir cacbon, va do d6 bao gém metyl, etyl, n-propyl, i-propyl, 2-metyl-etyl, butyl va cac
ddng phan ctia n6 (vi du, n-butyl, isobutyl va tert-butyl), va nhém tuong tu.

Thuét ngit “C;4alkyloxy” 1a nhém hodc mét phan ctia nhém dung d chi goe ¢
cong thirc -OR®, trong d6 R 1a C;4alkyl. Céc vi du khong lam gidi han pham vi cia sang
ché vé& C,alkyloxy thich hop bao gdm metyloxy (con goi 13 metoxy), etyloxy (con goi 1a
etoxy), propyloxy, isopropyloxy, butyloxy, isobutyloxy, sec-butyloxy va fert-butyloxy.

Thuét ngit “Cs.gxycloalkyl” mét minh hodc két hop v6i cac nhém khéc, ding dé
chi gbc hydrocarbon vong no ¢6 3 dén 6 nguyén tir cacbon. Céc vi du khéng 1am giéi han
pham vi ctia sang ché vé Cjexycloalkyl thich hop bao gém xyclopropyl, xyclobutyl,
xyclopentyl va xyclohexyl.

Thuat ngtt ‘hydroxyC,_4alkyl’ nhu dugc st dung trong ban mo ta la nhém hodc
mot phan ctia nhém ding dé chi nhém C4alkyl nhu dwgc dinh nghia trong ban md ta,
trong d6 mdt hodc nhiéu hon mét nguyén tir hydro duoc thay thé bang nhém hydroxyl.
Do &6, thuét ngit ‘hydroxyC,4alkyl’ bao gdm monohydroxyC;4alkyl va con bao gdm
polyhydroxyC;_4alkyl. C6 thé c6 mét, hai, ba hodc nhiéu nguyén tir hydro duoc thay thé
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bang nhém hydroxyl, vi vy hydroxyCalkyl c6 thé c6 mot, hai, ba hodc nhidu nhom
hydroxyl. Cac vi du vé cdc nhém nay bao gébm hydroxymetyl, hydroxyetyl,
hydroxypropyl va nhém twong tu. Theo mdt phuong 4n cu thé, ‘hydroxyC,alkyl’ chi
gidi han & monohydroxyC, salkyl.

Thuat nglt ‘hydroxyC,_jalkyloxy’ nhu dugc st dung trong ban mo ta la nhém hodc
mdt phin ctia nhom ding @ chi nhém hydroxyC_4alkyl-O-, trong d6 “hydroxyC,_salkyl”

la nhu duoc dinh nghia trudce do.

Thuét ngit ‘hydroxyCi4alkyloxyCi4alkyl’ nhu dugc sir dung trong ban moé ta la
nhém hodc mdt phén cia nhdm dung dé chi nhém hydroxyC,.4alkyl-O-C, 4alkyl-, trong
do6 “hydroxyC,.4alkyl” va “Cy4alkyl” 1a nhu dugc dinh nghia trudce do.

Thuét ngit ‘C;4alkyloxyhydroxyC,alkyl’ nhu dugc sir dung trong ban md ta 1a
nhém hoac mot ph?m cuia nhom dung dé chi nhém Ci4alkyl-O-hydroxyCi_salkyl-, trong
d6 “hydroxyC4alkyl” va “C,_salkyl” 1a nhu dugce dinh nghia trude do.

Thuédt ngit ‘hydroxyC,4alkyloxyhydroxyC4alkyl’ nhu dugc st dung trong ban
md ta 1a nhém hodc mdt phdn cia nhém dung & chi nhém hydroxyC, alkyl-O-
hydroxyC_alkyl-, trong d6 “hydroxyC;.salkyl” 1a nhu duoc dinh nghia trudce do.

Thuit ngt ‘haloC4alkyl’ nhu dugce st dung trong ban md ta la nhém hodc mot
phén cua nhém dung dé chi nhém C,alkyl nhu duge dinh nghia trong ban md ta, trong
d6 mdt hodc nhidu hon mét nguyén tir hydro dugc thay thé bang halogen. Do d6, thuét
nglt ‘haloC,4alkyl’ bao g(‘A)m monohaloCi_salkyl va ca polyhaloC;salkyl. C6 thé c6 mét,
hai, ba hodc nhiéu nguyén tir hydro dugc thay thé bang halogen, vi vay haloC;_4alkyl c6
thé c6 mdt, hai, ba hodc nhiéu halogen. Cac vi du vé nhém nay bao gém floetyl, flometyl,

triflometyl hoéc trifloetyl va nhdm tuong tu.
Thuét ngit “xyanoCj4alkyl” nhu duoc sir dung trong ban md ta dung dé chi nhém
Ci.salkyl nhu dugce dinh nghia trong ban mo ta ma dugc thé br?lng mdt nhém xyano.

Thuat ngit ‘C;4alkoxyCi.4alkyl’ nhu dugce str dung trong ban moé ta 1a nhdm hodc
mdt phan cta nhém ding dé chi nhém C,4alkyl-O-C alkyl, trong d6 C;4alkyl 1 nhu
dugc dinh nghia trong ban moé tad. Cac vi du vé cac nhém nay bao gdbm metoxyetyl,

etoxyetyl, propoxymetyl, butoxypropyl, va nhém tuong tu.
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Thuat ngit ‘haloC4alkyloxy’ nhu dugc st dung trong ban md ta 13 nhom hoic
mdt phan cta nhém ding dé chi nhém —0-Csalkyl nhu dugc dinh nghia trong ban mo
ta, trong d6 mét hozc nhiéu hon mdt nguyén tir hydro dugc thay thé bang halogen. Do dd,
thuat ngit ‘haloC_salkyloxy’ bao gdm monohaloC;_alkyloxy va ca polyhaloC, salkyloxy.
C6 thé c6 mot, hai, ba hodc nhiéu nguyén tr hydro dugc thay thé béng halogen, vi vay
haloC,_4alkyloxy cé thé c6 mét, hai, ba hodc nhiéu halogen. Céc vi du vé c4c nhom nay

bao gém 1-floetyloxy, 2-floetyloxy, diflometoxy hoic triflometoxy va nhém tuong tu.

Thuat ngit ‘haloC,4alkyloxyC,_4alkyl’ nhu dugc sit dung trong ban md ta la nhom
hodc mot phén ctia nhom nghia 1a Cy4alkyl dugc thé b.%lng mdt haloCalkyloxy. Do do,
thuat ngit ‘haloC4alkyloxyC,;salkyl’ dung dé chi nhom haloC;_salkyloxy-C;_4alkyl-
trong d6 “haloC;4alkyloxy” va “C;_salkyl” la nhu dugc dinh nghia trén ddy. Cac vi du vé
cac nhom ndy bao gdm 1-floetyloxymetyl, 2-floetyloxymetyl, 2-(2,2,2-trifloetoxy)-etyl

va nhom tuong tu.

Thuat ngit “C,4alkenyl” nhu dugc st dung trong ban mo ta la nhém hodc mot
phén cta nhém dung dé chi nhém hydrocarbon mach thing hodc phan nhanh chita 2 dén
4 nguyén tir cacbon va chira lién két d6i cacbon cacbon nhu, nhung khéng chi gi6i han &,

etenyl, propenyl, butenyl, va nhém tuong tu.

Thudt ngit “C,4alkynyl” nhu dugce st dung trong ban mé ta 1a nhdm hodc mot
phén ctia nhém ding dé chi nhém hydrocarbon mach thing hodc phan nhanh c6 2 dén 4

nguyén tir cacbon va chtra lién két ba cacbon cacbon.

Céc vi du vé vong di vong mdt vong no c6 4 dén 7 canh chira t6i da 2 nguyén tir
khac loai dugc chon tir N, O hozc SO, (vi du, trong dinh nghia vé Ryp), bao gém, nhung
khong chi gidi han &, morpholinyl, piperidinyl, tetrahydropyranyl, tetrahydrofuranyl, va

nhoém tuong tu.

Vong di vong mot vong ¢6 4 dén 7 canh chira tdi da 3 nguyén tir khac loai duoc
chon tir N, O hodc SO, (vi dy, trong dinh nghia vé Ryy), bao gém ca h¢ vong thom va hé
vong khong thom. Hé vong nay bao gdm hé vong di vong khong no, no mdt phan va no.
Céc vi du bao gdm, nhung khong chi giéi han &, pyridinyl, pyrimidinyl, morpholinyl,
piperidinyl, tetrahydropyranyl, tetrahydrofuranyl, va nhém tuong tu.

Thuat ngtt “Cj4alkanediyl” & nhém hodc mdt phén ctia nhom xac dinh géc

hydrocarbon no mach thing hodc phan nhénh héa tri hai c6 1 dén 4 nguyén tir cacbon
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nhu, vi dy, metylen hodc metandiyl, etan-1,2-diyl, etan-1,1-diyl hodc etyliden, propan-
1,3-diyl, propan-1,2-diyl, butan-1,4-diyl, va nhém tuong tu.

Thuat ngit “Cs.salkanediyl” 13 nhém hoic mot phan cia nhém xac dinh gbc
hydrocarbon no mach thing hoic phan nhénh héa tri hai c6 2 dén 5 nguyén tir cacbon
nhu, vi dy, etan-1,2-diyl, etan-1,1-diyl hodc etyliden, propan-1,3-diyl, propan-1,2-diyl,
butan-1,4-diyl, pentan-1,5-diyl, pentan-1,1-diyl, 2-metylbutan-1,4-diyl, va nhém tuong
tu.

Thuit ngtt “C,salkenediyl” 1a nhém hodc mot ph?ln cua nhém xéac dinh géc
hydrocarbon mach thang hodc phan nhanh héa tri hai c6 2 dén 4 nguyén tir cacbon va c6

lién két d6i nhu 1,2-etendiyl, 1,3-propendiyl, 1,4-butendiyl, va nhém tuwong tu.

Xa

Ot o
xc\\\\///,x X°Q§§§////Xb_

b 2 r
la cong thirc ti€u bicu thay thé cho

Lién két ma vi duy, vong b dugce gén vao phﬁn con lai cua phan tir dugc chi ra la:
_3_

Bét cir khi nao vong b duoc thé bﬁng mot hodc hai phﬁn tr thé Rs, céc phz‘?m tt thé
R; nay c6 thé thay thé nguyén tir hydro bt ky lién két véi nguyén tir cacbon hozc nguyén
tr nito trong vong b, bao gdm cac nguyén tir clia ciu, bao gdbm nhém NH va CH trong
dinh nghia vé& Xy, va bao gém nhom CH trong dinh nghia vé X4;. Khi hai phén tlr thé Ry
c6 mét hai phan tir thé nay c6 thé c6 mit trén cic nguyén tir gibng nhau hodc cic nguyén
t& khac nhau. Vi duy, khi Xy 1a NH, thi phén ttr thé R; ¢6 thé c6 mit trén nguyén tur nito
néu trén bt cir khi nao c6 thé. Trong truong hop ndy, Xg 1a NR;. Hodc vi du, khi X
hoidc Xy, la nguyén tur cacbon, thi phén tir thé R3 ¢ thé ¢6 trén nguyén tir cacbon néu
trén. Trong truong hop nay, X4, ¢o thé 1a CR; va Xy, ¢6 thé 1a CHR; hoac C(R3),. Hoac
vi dy, khi p2 khéc 0, thi phén tir thé Ry c6 thé c6 mit trén nguyén tir cacbon bat ky co
cong thirc (CHy)po.

Trlr khi ¢6 quy dinh khac hodc rd rang theo ngft canh, vong b cé thé duoc gan vao
bién sb ‘a’ bang cach thé nguyén tir hydro trén nguyén tit cacbon hoic nguyén tit nito bt

k¥ trong vong b, bao gébm nguyén tir cacbon va nguyén ti nito trong dinh nghia vé Xg.
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Theo mot phuong 4n cu thé, trong ‘phén tir thé b’, chat lién két voi ‘phén tir thé a’

c6 mit trén Xy, hodc cd mét trén nguyén tir cacbon & vi tri alpha ctia X,.

Theo mét phuong 4n cu thé, trong ‘phén tir thé b’, chit lién két voi ‘phén tir thé a’
cO mat trén Xy,.

Trong sang ché, vong b 1ién két v&i phan con lai ctia phan tir nhu sau:
(R3)p1

- ((iHZ)pZ

X2

(éHZ)pZ

a
v\%\/\/‘

S

Trong sang ché, chit lién két a (-a-) lién két v&i phin con lai ctia phan tir nhu duge
néu dudi day:

-X-NR4-C(=0)-[C(Rsp)o]i-b-;  -X1-NR4~C(Rsp)2-C(=0)-b-; -X;-C(=0)- NRy-
C(Rsb)2-b-.

Trong sang ché, X, 1a —(CHR3)s-NR-X-C.4alkanediyl-(SO,),3-  hodc
—(CH,)s-0-X,-C;4alkanediyl-(SO,),3- duogc gén vao phz‘in con lai cta phan tr nhu sau:

o p
-(CH R12)S-NR1 -Xe-C1 4 alkanediyl-(SOz)py (Xl')
o p
—(CHy)s-0-X¢-C1_salkanediyl-(SOy)p3- (Xi")

hoac

duge gin véi nguyén tir cacbon, nguyén tir nito (khi s bang 0 trong cong thirc
(X,”)) hodc nguyén tir oxy (khi s bing 0 trong cdng thire (X;°*)) & vi tri a dbi v6i vong
chira X,, X, va X, va duoc gén véi nhém & vi tri B ((SO,)p3 hodc C4alkanediyl (khi p3
bang 0)) d6i voi bién sb a. Trong ca hai cong thirc X, C;4alkanediyl tiy y duoc thé theo
pham vi cla sdng ché. Vi dy, khi -X;- 1a—(CHR ,)s-NR ;-X-C, salkanediyl-(SO,),3-, hop

chét c6 cong thic (I”) duoc tao ra:
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xé___—C1_4a|kanediyl

—/——(SO
NR1/ ( 2)p3
(CHR12)s
BY a
AN /
(@ b
° ° / @)
(o]
~~ SN
)l\ (Re)n
N
N N
H

Thuat nglt “d6i tugng” nhu dugc st dung trong ban mo ta, dung dé chi dong vat,
t5t hon 13 dong vat c6 va (vi du, méo, cho, dong vt linh trudng hodc nguoi), tét hon nita

1a ngudi, 13 hodc tré thanh dbi twong diéu tri, quan sat hozc thir nghiém.

Thuat nglt “lugng cho tac dung diéu tri bénh” nhu duge st dung trong ban mo ta,
nghia la lugng hop chét hoat tinh hodc duoc chét tao ra dap ung sinh hoc hodc dap ung y
hoc trong hé md, dong vat hodc nguoi dugce tim kiém boi nha nghién clru, bac s thu vy,
bac siy khoa hoac nha lam sang khéc, bao gém viéc lam giam hodc loai bo cac tri€u

chiing cuia bénh hodc tinh trang bénh ly duoc diéu tri.

Thuét ngit “ché phdm” nhim bao gém san phdm chtra cac thanh phan cu thé véi
luong cu thé, cling nhu san phdm bét ky thu duoc, truc tiép hoic gian tiép, tir tb hop cla
c4c thanh phan cu thé v&i luong cu thé nay.

Thuét ngt “diéu tri”, nhu duoc st dung trong ban mo ta, nhim dé chi tit ca céc
qué trinh trong dé cé thé ¢ su 1am cham, ngét quéng, ham lai hodc lam nging su tién
tridn cia bénh, nhung khong cén chi sy loai bd hoan toan tit ca céc triéu ching.

Thuét ngit “hop chét theo sang ché” nhu duoc st dung trong ban mb ta, ¢ nghia
12 bao gdm hop chét ¢6 cong thirc (I) va cac mubi cong duge dung, va cac solvat ciia nd.

Nhu duoc stir dung trong ban mo ta, cong thirc hoa hoc bét ky cé cac lién két duoc
thé hién chi 13 cac dudng nét lién va khong 1a lién két mili nhon lién hozc lién két miii

nhon dut, hodc dugc chi ra 1a ¢6 cdu hinh cu thé (vi dy, R, S) quanh mot hodc nhiéu
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nguyén tir, du dinh mdi chét déng phéan lap thé c6 thé co, hodc hdn hop cua hai hodc

nhiéu chit déng phén l4p thé.

Bét ¢t khi nao mot trong cac hé vong, dugc thé bﬁng mot hodc nhiéu phén ttr thé,
céc phan tir thé nay co thé thay thé nguyén tir hydro bit ky lién két v&i nguyén tir cacbon

hodc nguyén tir nito ctia hé vong.

Trén day va dudi ddy, thuat ngit “hop chit cé céng thirc (I)” c6 nghia 13 bao gdm

cac chat dong phan lap thé clia né va céc dang hd bién ctia né.

Céc thudt ngit “chit ddng phan 1ap thé”, “dang ddng phan lap th8” hodc “céc dang
ddng phan héa hoc 1ap thé” trén day hoic dudi day duoc sir dung thay thé cho nhau.

Sang ché bao gdm tt ca cac chit ddng phan l4p thé ctia hop chit theo sang ché &
dang chét dé)ng phén lap thé tinh khiét hodc & dang hdn hop ctia hai hoic nhiéu chét déng
phan 1ap thé.

Chét ddng phan ddi anh 14 chat ddng phan 1ap thé ma cac anh trong guong khéng
chdng khit 1én nhau. Hon hop véi ty 18 1:1 cia cap chit ddng phan dbi anh 13 raxemat

hozc hdn hop raxemic.

Chét ddng phan atrop (hodc atropoisome) 1a chat ddng phan 1ap thé cé cdu hinh
khong gian cu thé, thu dugc tir qua trinh xoay c¢é gi6i han quanh lién két don, do tr& ngai
1ap thé 16n. D81 voi hop chét theo sang ché, didu nay c6 thé 1 do chét lién két (—X;-a-b-
c-) ciia vong 16n gdy ra. Tt ca cac dang ddng phén atrop ciia hop chit c6 cong thirc (I)

duogc du dinh bao gém trong pham vi cia sang ché.

Chat ddng phan d6i quang 1 chit ddng phéan 1ap thé khong phai chit déng phan
déi anh, tic 1a cdc chit nay khoéng lién quan dén dang anh trong gwong. Néu mét hop
chét chita lién két d6i, thi cac phin tir thé c6 thé & dang céu hinh E hoic Z. Céc phén tir
thé trén géc vong no (mot phén) hai héa tri ¢6 thé c¢6 cu hinh cis hodc trans; vi du, néu
hop chit chira nhém xycloalkyl ¢6 hai phin tir duoc thé, thi cac phin tir thé c6 thé & dang
c4u hinh cis hodc trans. Do d6, sang ché bao gdm chat ddng phan d6i anh, chit ddng phan
atrop, chit ddng phén dbi quang, raxemat, chit ddng phan E, cht ddng phan Z, chit dong
phan cis, chit ddng phan trans va cic hdn hop ctia né, bat cr khi nao c6 thé c¢o theo

phuong phap hda hoc.
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Nghia clia tit ca cac thut ngit nay, tirc 1a chit ddng phan dbi anh, chat ddng phan
atrop, chit dong phan dbi quang, raxemat, chit ddng phin E, chit ddng phan Z, chit dong
phan cis, chit ddng phén trans va cac hdn hop cia né 1a da biét ddi v6i ngudi co kién

thirc trung binh.

Céu hinh tuy€t dbi dugc cu thé hoa theo hé Cahn-Ingold-Prelog. CAu hinh &
nguyén tir khong d6i ximg dugc cu thé héa boi R hodc S. Chét dong phan lap thé duoc
phan giai ¢ cdu hinh tuyét ddi khong duge biét ¢ thé duge ky hiéu 1a (+) hoic (-) phu
thudc vao chiéu ma trong d6 chiing xoay 4nh sang dugc phan cuc trén mit phing. Vi du,
chit ddng phan d6i anh duoc phén giai c6 ciu hinh tuyét d6i khong duoc biét c6 thé dugc
ky hiéu la (+) hoac (-) phu thudc vao chidu ma trong dé chiing xoay 4nh sang dwoc phan

cuc trén mat phang.

Khi chét ddng phan 14p thé cu thé duoc nhén biét, cé nghia 1a chit ddng phan 14p
thé gln nhu khong co, tirc 1a két hop véi it hon 50%, tot hon 1a it hon 20%, t6t hon nita 1a
it hon 10%, thim chi t5t hon nita 13 it hon 5%, dac biét 14 it hon 2% va t6t nhat 1a it hon
1%, chét ddng phan lap thé con lai. Do d6, khi hop chét cé cong thirc (I), vi dy, duge cu
thé hoa 1a (R), c6 nghia 12 hop chét gin nhu khdng c6 chit ddng phan (S); khi hop chit
c6 cong thire (1), vi du, duoc cu thé héa 13 E, ¢6 nghia 1a hop chét gén nhu khong cé chét
dé)ng phan Z; khi hop chét ¢ cong thue (I), vi du, duge cu thé hoa 14 cis, ¢6 nghia 14 hop
chit gdn nhu khong c6 chit ddng phan trans.

MOt s6 hop chét c6 cong thire (I) cling cd thé tdn tai & dang hd bién. Tinh dén nay,

cac dang nay co thé ton tai, duvoc du dinh bao gém trong pham vi cua sang ché.

"Do d6, mét hop chét don 1& c6 thé ton tai & ca dang dé)ng phén lap thé va dang hd
bién.

Puoc dung dé didu tri bénh, cac mudi cua hop chét c6 cong thic (I) va cac solvat
clia nd, 1a cdc mudi va solvat trong d6 ion trai ddu la dugc dung. Tuy nhién, mudi ctia
axit va bazo khong duoc dung cé thé cling hitu ich, vi du, trong qua trinh didu ché hoic
tinh ché hop chét dugc dung. T4t ca cac mudi, bat ké dugc dung hoic khéng duoc dung

dugc bao gom trong pham vi ctia sang cheé.

Cac muoi cong dugc dung nhu duge néu trén day hodc dudi day c6 nghia la bao
gom dang muoi cfng axit va muoi cong bazo khong doc co hoat tinh dieu tri bénh ma

hop chat c6 cong thie (I) va cac solvat clia nd, cd the tao ra duge. Mudi cong axit dugce
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dung c6 thé d& dang thu duoc bing cich xir 1y dang bazo bang axit thich hop. Céc axit
thich hop bao gém, vi du, axit v6 co nhu axit hydrohalic, vi du, axit clohydric hodc axit
bromhydric, axit sulfuric, nitric, phosphoric va axit tuong tu; hodc axit vd co nhu, vi du,
axit axetic, propanoic, hydroxyaxetic, lactic, pyruvic, oxalic (ttc 1a etandioic), malonic,
sucxinic (tic la axit butandioic), maleic, fumaric, malic, tartric, xitric, metansulfonic,
etansulfonic, benzensulfonic, p-toluensulfonic, xyclamic, salixylic, p-aminosalixylic,
pamoic va axit twong tw. Nguoc lai, cdc dang mubdi nay c6 thé dugc chuyén hoa bing

cach xtr Iy bang bazo thich hop thanh dang bazo tu do.

Hop chét ¢ cong thire (I) va céc solvat ciia n6 chira proton axit ciing c¢6 thé duge
chuyén hoéa thanh dang mubi cong kim loai hoac mudi cong amin khong doc ciia ching
bang cach xir Iy v&i bazo hitu co va v6 co thich hop. Cac dang mudi bazo thich hop bao
gém, vi du, mudi amoni, mudi kim loai kiém va kiém thd, vi du, mudi lithi, natri, kali,
magie, canxi va mubi tuong tu, céc mudi v6i bazo hitu co, vi du, mudi amin béo va thom
bic mdt, bac hai va bac ba nhu metylamin, etylamin, propylamin, isopropylamin, bdn
chit ddng phan butylamin, dimetylamin, dietylamin, dietanolamin, dipropylamin,
diisopropylamin,
di-n-butylamin, pyrolidin, piperidin, morpholin, trimetylamin, trietylamin, tripropylamin,
quinuclidin, pyridin, quinolin va isoquinolin; benzatin,
N-metyl-D-gluxamin, hydrabamin, va cdc mudi véi axit amin nhu, vi dy, arginin, lysin va
axit twong tu. Nguoc lai, dang mudi nay c6 thé duoc chuyén héa biang cach xir Iy bang

axit thanh axit tu do.

Thudt ngit solvat bao gdm céc hydrat va dang cong dung mébi ma hop chét c6 cong
thirc (I) co thé tao ra dugc, cling nhu cac mudi cdng dugc dung ctia nd. Cac vi du vé cac

dang nay la, vi dy, hydrat, alcoholat va dang tuong tu.

Hop chét theo sang ché nhu dugc didu ché trong cac quy trinh duge mé ta dudi
day c6 thé duoc téng hop duéi dang cac hdn hop ctia chét déng phan dbi anh, dac biét 1a
cac hdn hop raxemic ctia chit dong phan ddi anh, ¢ thé duoc tach khoi mot chat dong
phén khéc theo céc quy trinh phéan giai da biét trong linh vuc k§ thuat nay. Céch tach cac
dang ddng phén dbi anh ctia hop chit c¢6 cong thirc (I) va cac mubi cong duoc dung, va
céc solvat ciia n6, bao gém sic ky long sir dung pha 6n dinh khéng d6i xtmg. Céc dang
déng phén héa hoc 1ap thé tinh khiét nay cling cé thé thu duoc tir céc dang déng phén hda

hoc lap thé tinh khiét twong Ung cta cac nguyén li¢u bat dau thich hop, véi diéu kién
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phan tng xay ra theo phuong phép bd tri ¢b dinh trong khéng gian. Tt hon 13, néu chat
ddng phan 1ap thé dac hiéu dwoc mong mubdn, thi hop chét nay duoc tdng hop bang
phuong phap bé tri ¢b dinh trong khéng gian ctia ché phdm. Cac phwong phap nay thuan

loi sir dung céc nguyén liéu bét dau tinh khiét vé mit déng phéan dbi anh.

Trong pham vi sang ché, thanh ph?ln, dédc bi¢t 1a khi dugc néu lién quan dén hop
chét c6 cong thirc (I), bao gdm tAt ca cic isotop va cac hdn hop isotop cua thanh phin
ndy, c¢6 trong tu nhién hodc duoc san xuét theo phuwong phép tdng hop, véi do giadu tu
nhién hoic ¢ dang dugc lam giau isotop. Hop chat dugce danh dau phéng xa c6 cong thirc
(I) ¢6 thé bao gdm isotop ¢ hoat tinh phéng xa duoc chon tir nhém bao gdm *H, °H, ''C,
18F, 1221, 1231, 1251, 1311, 75Br, 76Br, ""Br va ¥Br. Tt hon la, isotop cé hoat tinh phéng xa
duoc chon tir nhém bao gém 2H, 3H, ¢ va BF. Tét hon nita la, isotop c6 hoat tinh phdng
xa la ’H. Pac biét 1a, hop chit dugc deuteri héa duge du dinh bao gém trong pham vi ciia
sang ché.

Nhu duge str dung trong ban md ta va céc diém yéu ciu bao ho di kém, dang sb it
cling bao gdm ca céc d6i chiéu s nhiéu trir khi ngit canh rd rang chi khac di. Vi dy, "mot
hop chat" nghia 14 1 hop chét hodc nhiéu hon 1 hop chat.

Theo mdt phuong 4n, sang ché d& cap dén hop chét c6 cong thie (I), cic chét hd
bién va dang ddng phan 1ap thé ctia no, trong d6

mbi X,, Xpva X, doc lap 1a CH hodc N;

-X;- la  —(CHRjp)-NR;-X,-C)4alkanediyl-(SO,)p3- hodc —CH,),-O-X-C;.

salkanediyl-(SO;)p3-; trong do6 mdi gbe Cyalkanediyl tiy y dugc thé biang hydroxyl hoic
hydroxyCj_salkyl;

X, 12 —C(Ry),- hodc ~C(=0)-;

a la -NR4-C(=0O)—[C(Rsp)2]- hodc -NR4-C(Rsp,),-C(=0)-;

bla
(R3)p1
—(CHy)py
/N
_%ch \_ Xa2
Vl\/\,(éHZ)pZ
|

-20-



24591

X41 1a CH hoac N;
X4 1a CH, hodc NH;
v6i diéu kién it nhat mot trong sb Xy va Xy, 12 nito;

¢ 1a lién két, -[C(Rs)2]m=» -C(=0)-, -SO,-, hodc —~SO-;

vong 1a phenyl hoac pyridyl;

R; 1a hydro, Cj4alkyl, Cy4alkenyl, C,4alkynyl, xyanoC,.4alkyl, -C(=0)-C4alkyl,
-C(=0)-haloCj4alkyl, hydroxyCjsalkyl, haloC,4alkyl, C;jalkyloxyC;4alkyl, haloC,.
salkyloxyCi_qalkyl, -C(=0)NR;Rg, -SO,-NR;Rg, -SO,-Rg, Ryj, Cjalkyl duoc thé bing
Ry, -C(=0)-Ryy, hodc -C(=0)-C4alkyl-Ry;

R, 1a hydro;

hodc R; va mot R, cung nhau tao ra C;4alkanediyl hodc C,4alkenediyl, mdi mot
trong s Cjalkanediyl va C,4alkenediyl tiy vy dugc thé bing 1 dén 4 phén tir thé
hydroxyl;

hodc R; va Ry, cling nhau tao ra C;4alkanediyl hosc C,.4alkenediyl, mdi mot trong

s6 C4alkanediyl va C,4alkenediyl tity v duoc thé bang 1 dén 4 phan tir thé hydroxyl;

mdi R; ddc 1ap 1a hydro; oxo; hydroxyl; carboxyl; -NR3,R3p; -C(=0)-NR3,R3p;
hydroxyCj_4alkyl; haloC,4alkyl; -(C=0)-Ci4alkyl; -C(=0)-O-C,4alkyl, trong d6 C,.
salkyl nay c6 thé tiy v duoc thé bang phenyl; C4alkyl tiy v duoc thé bing xyano,
carboxyl, Cjjalkyloxy, -C(=0)-O-Ci4alkyl, -O-C(=0)-Ci4alkyl, -NR3.R3;, -C(=0)-
NR;cR3, hodc -SO,-NR3.R3s hydroxyCalkyloxyCi4alkyl; CjsalkyloxyhydroxyC;.
salkyl; hydroxyC,alkyloxyhydroxyC,_salkyl; hoac
CiqalkyloxyCi4alkyl tuy y dugc thé béng xyano, carboxyl, C;4alkyloxy,
-C(=0)-0-Cy4alkyl, -O-C(=0)-C;_4alkyl, -NR3.R3¢, -C(=0)-NR3.R35, -SO,-NR3.R31, Ry, -
C(=0)-Ryo, hodc -SO»-Ryy;

mdi Rz, va Ry, ddc 14p 1a hydro; -(C=0)-C,4alkyl; hoic Cisalkyl ty v duoc thé
bing C;4alkyloxy;
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mdi Rj, va Ry doc lap 14 hydro, C;_alkyl ty y duoc thé béng Ci4alkyloxy, hodc -
(C=0)-C.4alkyl;

R4 1& hydro, Cy_salkyl hodc C4alkyloxyC,_4alkyl;
mdi Rs, doc 14p 14 hydro hoic Csalkyl;

mdi Rsy, doc lap 13 hydro; Cjgalkyl; CsalkyloxyCi4alkyl; hydroxyC,_alkyl;
hydroxyl; Cs.¢xycloalkyl; hodc phenyl tity y duoc thé bang C,_4alkyl, halo, hydroxyl hodc
Ci.4alkyloxy;

mdi Rg dbc lap 1a hydro, halo, hydroxyl, carboxyl, xyano, Cjsalkyl, C,.
salkyloxyC, salkyl, hydroxyC,alkyl, haloC,4alkyl, C,4alkenyl, C,4alkynyl, -NRg,Rep,
hodc -C(=0)NRg.Rgp;

mdi R, va R, doc 14p 1a hydro hodc C;4alkyl;

mdi R, va Rg doc 1ap 14 hydro, C;_alkyl, haloCi4alkyl, hodc Cs¢xycloalkyl; hodc

R; va Rg cing vdi nguyén tr nito ma ching dugc gén vio tao ra vong di vong mot
vong no c6 4 dén 7 canh tiy y chira 1 nguyén tir khic loai khéc duge chon tir N, O hodc
SO,, vong di vong nay tuy y dugc thé bing 1 dén 4 phén tir thé, mdi phan tir thé doc lap
dugc chon tir Cy4alkyl, halo, hydroxyl, hodc haloC,.4alkyl;

Ry 1a C4alkyl, haloCy4alkyl, hodc C;¢xycloalkyl;

mdi Rj doc 1ap 1a vong di vong mot vong no c6 4 dén 7 canh chua téi da 2
nguyén tir khac loai dugc chon tir N hoac O, vong di vong nay tuy y duogc thé bﬁng 1 dén
4 phén ttr thé, mdi phén tir thé doc 1ap duoc chon tir Cyalkyl, halo, hydroxyl hoidc
haloC,_salkyl;

mdi Ry; doc 1ap 1a Csxycloalkyl, phenyl, hodc vong di vong mot vong c6 4 dén 7
canh chira t6i da 3 nguyén tir khac loai dugc chon tu N hodc O, vong di vong nay tuy y
duoc thé bing 1 dén 4 phan tir thé, mdi phan tir thé doc 1ap duoc chon tir Cyalkyl, halo,
hydroxyl, hoac haloC,_4alkyl;

mdi Ry, doc 1ap 1a hydro hodc C;4alkyl; dic biét 12 Ry, 12 hydro;

n 12 sb nguyén c6 gia tri bang 1 hoic 2;

m 1a sb nguyén c6 gi tri bang 1 hoc 2;

pl 12 sb nguyén c6 gia tri bang 1 hoic 2;
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mdi p2 doc 1ap 14 sb nguyén c6 gia tri bang 0, 1 hodc 2;
r 14 s6 nguyén c6 gia tri bang 0, 1 hoic 2;

mdi p3 doc 1ap 14 sb nguyén co gia tri bing 0 hoic 1;
mdi s doc 1ap 1a s6 nguyén c6 gia tri bang 0, 1 hoic 2;
va cac mudi cong dugc dung, va cac solvat cta no.

Theo mot phuong 4n, sang ché dé cip dén hop chat ¢é cong thic (I) méi, cac chét

hd bién va dang ddng phan 1ap thé cua né, trong d6
mdi X,, Xpva X, doc 1ap 1a CH hosc N;

—Xl- la —(CHRlz)S—NRl-Xe-C1_4alkanediyl-(SO2)p3- hOéC —(CHz)S-O-Xe-Cl_
salkanediyl-(SO,)p3-; trong d6 mdi gbe C.alkanediyl tiy y dugc thé bang hydroxyl hodc
hydroxyC,_salkyl;

Xe- 12 ~C(Ry),- hoic —C(=0)-;
a 12 -NR4-C(=0)-[C(Rsp)2]- hodc -NR4-C(Rsp,),-C(=0)-;
bla

(Ra)ps
/_ — (C\HZ)p2
- gxd‘l\— Xd2
\,|\:$L4—I2)p2
l

Xq41 1a CH hodc N; X4, 1a NH;

2

¢ 1a lién két, -[C(Rsa)2]m-, ~-C(=0)-, -SO,-, hodc —SO-;

vong 1a phenyl hoac pyridyl;

R; 14 hydro, C;4alkyl, Cy4alkenyl, C,4alkynyl, xyanoC,.4alkyl, -C(=0)-C,4alky],
-C(=0)-haloC, salkyl, hydroxyC,4alkyl, haloC;4alkyl, C4alkyloxyC4alkyl, haloC;.
salkyloxyCjalkyl, -C(=0)NRsRg, -SO,-NR7Rg, -SO,-Ro, R;j, Cjalkyl duoc thé bing
Ry, -C(=0)-Ryy, hodc -C(=0)-C4alkyl-Ryy;
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R, 14 hydro;

hodc R; va mét R, cing nhau tao ra Cjalkanediyl hodc C,4alkenediyl, mdi mot
trong s6 Cjalkanediyl va Ca4alkenediyl tiy ¥ dugc thé bing 1 dén 4 phin tr thé
hydroxyl;

mdi Ry dbc lap 1a hydro; oxo; hydroxyl; carboxyl; -NR3,R3p; -C(=0)-NR3,Rj;
hydroxyCj4alkyl; haloC;4alkyl; -(C=0)-C,4alkyl; -C(=0)-O-C4alkyl, trong d6 C,.
salkyl ndy cé thé tiy ¥ dwoc thé bing phenyl; Cj4alkyl tiy y duoc thé bing xyano,
carboxyl, Cjsalkyloxy, -C(=0)-O-C4alkyl, -O-C(=0)-C;4alkyl, -NR3.Rj; -C(=0)-

NR3eR3y, hodc -SO»-NRseR3g
hydroxyC,4alkyloxyC,_4alkyl; Ci.alkyloxyhydroxyC, alkyl;
hydroxyC,_salkyloxyhydroxyC,_salkyl; hodc

CiaqalkyloxyCi4alkyl tiy y duoc thé b:flng Xyano, carboxyl, Cj4alkyloxy,
-C(=0)-0-Cy4alkyl, -O-C(=0)-Cy4alkyl, -NR3R3¢, -C(=0)-NR3eR3, -SO-NR;3cR3g, Ry, -
C(=0)-Ryy, hodc -SO,-R¢;

mdi R, va Ry doc 1ap 13 hydro;

mdi R;, va Ry¢ ddc 14p 1a hydro, Cyalkyl tily ¥ duoc thé bang C,_salkyloxy, hogc -
(C=0)-C4alkyl;

R4 14 hydro, C;.4alkyl hoac C,4alkyloxyC;salkyl;
mdi Rs, doc lap 1a hydro;

mdi Ry, doc lap 1a hydro; Cjgalkyl; C4alkyloxyC;4alkyl; hydroxyC,.alkyl;
hydroxyl; Cj_xycloalkyl; hodc phenyl tiy y dugc thé bing C.4alkyl, halo, hydroxyl hodc
Cialkyloxy;

mdi Rg doc lap 1a hydro, halo, hydroxyl, carboxyl, xyano, Cjjalkyl, C,.
salkyloxyC_4alkyl, hydroxyC,.salkyl, haloC;.4alkyl, Cy4alkenyl, C,4alkynyl, -NRgRep,
hodc -C(=O)NRgzRp;

mdi R, va Rgy, doc 14p 12 hydro hoic Cjalkyl;
mdi R; va Rg doc 1ap 13 hydro; hoac

R7 va Rg cung véi nguyén tlr nito ma ching dugc gan vao tao ra vong di vong mot

vong no cé 4 dén 7 canh tuy y chira 1 nguyén tir khac loai khac dugce chon tir N, O hoic
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SO,, vong di vong nay tiy ¥ dugc thé bing 1 dén 4 phan tir thé, mdi phén tir thé doc 1ap
dugc chon tir Cy_4alkyl, halo, hydroxyl, hodc haloC,_4alkyl;

Ry 1a Cj4alkyl hodc haloC, salkyl;

mdi Ry doc 1ap 1a vong di vong mt vong no cé 4 dén 7 canh chua téi da 2
nguyén tir khac loai dugc chon tir N hodc O, vong di vong nay tity y duoc thé bing 1 dén
4 phin tir thé, mdi phan tir thé doc 14p duoc chon tir Cyalkyl, halo, hydroxyl hodc
haloC,_salkyl;

mdi R, doc lap 1a Cs.gxycloalkyl, phenyl, hodc vong di vong mdt vong ¢6 4 dén 7
canh chua tdi da 3 nguyén tir khic loai dugc chon tir N hodac O, vong di vong nay tuy y
duoc thé bang 1 d&n 4 phan tir thé, mbi phan tir thé doc 1ap duoc chon tir C;alkyl, halo,
hydroxyl, hodc haloC,_4alkyl;

mdi R, ddc 14p 14 hydro;

n 14 s6 nguyén c6 gié tri bang 1 hodc 2;

m 13 s& nguyén c6 gié tri bang 1 hoic 2;

pl 12 s6 nguyén c6 gia tri bang 1 hodc 2;

mdi p2 ddc lap la sb nguyeén cé gié tri bé’mg 0, 1 hoac 2;
r 14 sb nguyén c6 gia tri bing 1;

mdi p3 doc lap la sb nguyén c6 gia tri b%mg 0 hoac 1;
mdi s doc 1ap 1a sb nguyén co gia tri bang 0, 1 hozc 2;
va cac mudi cong duoc dung, va cac solvat ctia no.

Theo mot phuong 4n, sang ché dé cap dén hop chit ¢ cong thire (I) méi, cac chit

hd bién va dang ddng phén 1ap thé cia no, trong d6
X, 1a CH hoac N;
Xpva X.1a CH;

-Xl- la —(CHR12)S-NR1-XC-C1_4alkanediyl-(SOz)p3- hOElC —(CHz)S-O-Xe-Cl-
salkanediyl-(SO,),3-; trong d6 mdi gbc C,4alkanediyl tiy y duoc thé bang hydroxyl;

X, 12 -C(Ry),- hodc —C(=0)-;

a 1a -NR4-C(=O)-{C(Rsp),]i- hodc -NR4-C(Rsp),-C(=0)-;
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bla

(R3)p1
/— - (C\HZ)pZ
— %‘Xm \— Xd2
\lx({_b)pZ
|

Xq41 1a CH hodc N;

Xd2 la CH2 hOé.C NH,
v6i didu kién it nhat mot trong sb Xy va Xy, 12 nito;

¢ 1a lién két, -[C(Rs)]m- -C(=0)-, hodc -SOy-;

vong la phenyl hodc pyridyl;

R; la hydro, Cjjalkyl, C,4alkenyl, C,alkynyl, xyanoC,.4alkyl, -C(=0O)-haloC;.
salkyl, CyqalkyloxyCi4alkyl, haloC,4alkyloxyC,4alkyl, -SO,-NR;Rg, -SO,-Rg, C,4alkyl
duoc thé bang Ry, hodc -C(=0)-R;

mdi R, doc 14p 14 hydro;

hodc R; va mét R, cing nhau tao ra Cyalkanediyl tuy y dugc thé béng 1 phén tr
thé hydroxyl;

mdi R; d6c lap 1a hydro; oxo; hydroxyl;, -C(=0)-NRj,Rsp; hydroxyC_alkyl;
haloCalkyl; -C(=0)-0O-C;alkyl, trong d6 C;4alkyl nay cé thé tiy ¥ duoc thé bing
phenyl; C;alkyl ty ¥ dugc thé bang -O-C(=0)-C)_4alkyl; hydroxyC, salkyloxyC_qalkyl;
hoac C;_jalkyloxyC_4alkyl tuy y dugc thé b??xng xyano, Cy4alkyloxy, -NR3.R3¢ hodc Ry;

R3, va Ry 14 hydro;
R3e va R3f la C1_4alky1;
R4 14 hydro, Cy_4alkyl hodc C;4alkyloxyC;_salkyl;

Rs, 1a hydro;
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mdi Rs, doc 1ap 12 hydro; C,alkyl; C,4alkyloxyCi4alkyl; hydroxyC_4alkyl; hodc
phenyl;

mdi Ry ddc 1dp 1a hydro, halo, hydroxyl, carboxyl, xyano, C,4alkyl, hoic -
C(=O)NRgaReb;

mdi Re, va Ry, doc 14p 14 hydro hodc Cjalkyl;
R; va Rg 14 hydro;
Ro 1a Cy4alkyl;

mdi Ry ddc 1ap 1a vong di vong mot vong no cd 4 dén 7 canh chua tbi da 2
nguyén tir khac loai dugce chon tir N hodc O, vong di vong nay tuy y duoc thé béng 1C..
salkyl phin tir thé;

mdi Ry, doc lap 1a Cyexycloalkyl, hodc vong di vong mét vong cb 4 dén 7 canh

chura tbi da 3 nguyén tir oxy;
mdi R, doc 1ap 1a hydro;
n 12 s6 nguyén c6 gia tri bing 1;
m 14 s6 nguyén c6 gia tri bang 1 hoic 2;
pl 13 s6 nguyén c6 gia tri bang 1;
mdi p2 ddc lap 1 sd nguyén ¢ gid tri bang 1 hoic 2;
r 1a s6 nguyén c6 gié tri bang 0 hoic 1;
mdi p3 doc 14p 1a s6 nguyén c6 gia tri bang 0;
mdi s ddc 1ap 1a sb nguyén ¢ gia tri b:‘?lng 0 hoac 1;
va cac mudi cdng dugc dung, va céc solvat ctia no.

Theo mot phuong an khac, sang cheé dé cap dén hop chat c¢6 cong thire (I) va cac
muoi cdng duge dung, va cac solvat ctia nd, hodc nhoém con bat ky ctia n6é nhu dugc néu
theo phuong an bat ky trong so cac phuong an con lai, trong d6 mot hodc nhiéu céc han

ché sau duoc ap dung:

(i) X, la CH hoic N; X, va X, 1a CH;
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(11) -Xl- la —(CHRlz)S-NRI-Xe-C14alkanediyl-(802)p3— hOéC —(CHz)S-O-
X-Ci4alkanediyl-(SO,),s-; trong d6 mdi gbc Calkanediyl tuy y duoc thé
bang hydroxyl;

(ii1) a 1a -NR4-C(=0)~[C(Rsp),];- hodc -NR4-C(Rsp),-C(=0)-;
(iv) bla

(Ra)p1
/— - ((<H2)p2
- %‘Xm\— X2
\/lv‘\/(g{Z)pZ

l

(v) ¢ 14 lién két, -[C(Rsy)]m-, -C(=0)-, hodic -SO,-;

b

(vi) R; 1a hydro, Cjalkyl, Cjsalkenyl, C,4alkynyl, xyanoC,.
salkyl, -C(=0)-haloC,.4alkyl, C;4alkyloxyC,alkyl, haloC,_4alkyloxyC,_4alkyl,
-S0,-NR7Rg, -SO,-Ry, C)qalkyl dugc thé bang R,;, hodc -C(=0)-R,;

mdi R, doc 14p 1a hydro; hodc

R; va m6t R, cing nhau tao ra Cj4alkanediyl tuy y dugc thé b?mg 1
phin tir thé hydroxyl;

(vii) mdi R; doc lap la hydro; oxo; hydroxyl; -C(=0)-NRj3,R3;
hydroxyCj_alkyl; haloC,4alkyl; -C(=0)-O-C,4alkyl, trong d6 C,4alkyl niy c6
thé tlly y duoc thé bing phenyl; C4alkyl tuy y dugc thé bing -O-C(=0)-C,.
salkyl; hydroxyC,_salkyloxyC, 4alkyl; hoac
CiaqalkyloxyC4alkyl tiy y duoc thé béng xyano, Cjjalkyloxy,
-NR3cR3¢, hodc Ryp;

(viii) R3, va Ry 1a hydro;

(ix) Rse va Rigla Cyalkyl;

() R4 1a hydro, C,4alkyl hodc C,4alkyloxyC_salkyl;
(xi) Rs, 1a hydro;

(xii) mdi R, doc lép 1a hydro; Cj4alkyl; C,4alkyloxyC_salkyl;
hydroxyC_4alkyl; hodc phenyl;
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(xiii) mdi Rg ddc 14p 1a hydro, halo, hydroxyl, carboxyl, xyano, C;.
salkyl, hodc -C(=O)NRg,Rgp;

(xiv) mdi Rg, va R, ddc 1ap 13 hydro hoic C,alkyl;
(xv) R; va Rg 1a hydro;
(XVi) Rg la C1_4alkyl;

(xvii) mdi Ry doc 14p 13 vong di vong mdt vong no c6 4 dén 7 canh
chtra t6i da 2 nguyén tir khac loai dugc chon tir N hoac O, vong di vong nay
tly y duoc thé bing 1 phan tir thé C,_salkyl;

(xviii) mdi Ry doc 1ap 1a Cs.exycloalkyl, hoic vong di vong mot

vong c6 4 dén 7 canh chira t6i da 3 nguyén tir oxy;

(xix) mdi R, doc 1ap 1a hydro;

(xx) n 14 s6 nguyén c6 gia tri bang 1;
(xxi) pl 1a s6 nguyén c6 gié tri bang 1;
(xxit) mdi p2 doc 1ap 14 sb nguyén c6 gid tri bang 1 hoic 2;

(xxiii)  rla sé nguyén cé gia tri bang 0 hoic 1;
(xxiv)  mbip3 doc lap la s& nguyén c6 gié tri béng 0;
(xxv) mdi s ddc lap 13 s6 nguyén cb gia tri bang 0 hoic 1.

Theo mdt phuong 4n khéc, sang ché dé cap dén hop chat c6 cong thic (I) va céc
muoi cdng duge dung, va céc solvat ctia nd, hodc nhom con bat ky ctia né nhu dugce néu
theo phuong 4n bat ky trong s6 cac phuong 4n con lai, trong d6 mdt hodc nhi€u céc han

ché sau dugc ap dung:

(1) X, Xpva X 1a CH;

(ii) -X;- 1a «(CHR 15)s-NR-X,-C_4alkanediyl-;

(iii) -Xe- 12 =C(Rp),-;

(iv) a 1a -NR4-C(=0)-[C(Rsp)2];- hodc —NR4-C(Rsp),-C(=0)-; dac biét la a 1a —
NR4-C(=O){C(Rsp)]r;

(v)bla
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(Rs)p1
/— — (C\HZ)pZ
- §Xd1 \ Xd2
\l/zéz)pz

|

X4 hodc cé mét trén nguyén tr cacbon & vi tri alpha ctia Xg;

, vOi diéu kién chat lién ket voi ‘phan tr theé a’ ¢ mit trén

(vi) ¢ 12 CH, hoic lién két; dic biét 1a ¢ 1a CH,; dic biét 1a ¢ 1a lién két;
(vii) r béng 1.

Theo mét phuong 4n, sang ché dé cap dén hop chit c6 cong thirc (I) méi, cac chét

hd bién va dang dong phan 1ap thé ctia n6, trong d6
X, 1a CH hoidc N;
Xpva X.1a CH;

-X1- 1a —«(CHR5)s-NR;-X.-C;4alkanediyl- hodc —(CH,);-O-X.-Ci4alkanediyl-;
trong d6 mdi gbc C,4alkanediyl tily y duoc thé bang hydroxyl;

-Xe- 18 -C(Ry),- hodc —C(=0)-;

a la -NR4-C(=0)—-[C(Rsp),]r- hodc —-NR4-C(Rsp)2-C(=0)-;

bla
(Ra)p1
—(CHy)p2
/N
- %Xm \— Xd2
\J\/\/(éHZ)ﬂ
|

Xdl la CH hOé.C N;
Xd2 la CH2 hOéC NH,
v6i didu kién it nhit mot trong sb Xg, va Xy, 12 nito;

¢ 1a lién két, ~[C(Rsp)2]m-» ~C(=O)-, hodc -SO,-;
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vong 1a phenyl hoac pyridyl;

R; 1a hydro, Cjsalkyl, C,salkenyl, 1-propyn-3-yl, 2-xyanoetyl, -C(=0)-CF;,
metyloxyetyl, triflometyloxyC,;4alkyl, -SO,-NR7Rg, -SO,-Rg, Cj4alkyl dugc thé béng
Ry, hodc -C(=0)-Ryy;

mdi R, ddc 14p 1a hydro;

hodc R; va mét R, cung nhau tao ra C_4alkanediyl tuy y duoc thé bﬁng 1 phr;‘m tr
thé hydroxyl;

mdi R; doc 14p 14 hydro; oxo; hydroxyl; -C(=0)-NR3,R3p; hydroxyCi_4alkyl; CFs; -
C(=0)-O-metyl, trong d6 metyl nay c6 thé tiy ¥ duoc thé bang phenyl; metyl tuy y dugc
thé bang -O-C(=0)-metyl; hydroxyetyloxymetyl; C_alkyloxymetyl tiy y duoc thé béng
xyano, metyloxy, -NR3.R3¢, hoac Ry;

R3, va Ry 14 hydro;

R3¢ va Rs¢ la metyl;

R4 14 hydro, metyl, isopropyl hodc metoxyetyl;

Rs, 1a hydro;

mdi Ry, doc 14p 14 hydro; metyl; metyloxymetyl; hydroxymetyl; hodc phenyl;

mdi Ry doc 1ap 1a hydro, clo, flo, hydroxyl, carboxyl, xyano, metyl, hodc -
C(=0)NRgRgp;

mdi Rg, va Rgy, ddc 14p 13 hydro hoic metyl;
R7 va Rg 1a hydro;
Ry 14 metyl,

mdi Ryy doc 14p 1a vong di vong no mét vong ¢ 6 canh chira 2 nguyén tir khac

loai dugc chon tir N hodc O, vong di vong nay tily ¥ dugc thé bang 1 phin tir thé metyl;

mdi Ry; doc lap 1a Cs.exyclopropyl, hodc vong di vong mdt vong c6 5 dén 6 canh

chtra 1 nguyén tir oxy;

mdi Ry, doc 1ap 1a hydro;
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n 13 s6 nguyén c6 gia tri bing 1;

m 14 s& nguyén c6 gié tri bang 1 hoic 2;

pl 1a s6 nguyén c6 gia tri bang 1;

mdi p2 doc 1ap 1a s6 nguyén cé gia tri bang 1 hodc 2;
r 14 s6 nguyén c6 gi4 tri bang 0 hoic 1;

mdi p3 doc lap 1a s6 nguyén c6 gia tri bang 0;

mdi s doc 1ap 1a sb nguyén c6 gia tri bﬁng 0 hoac 1;
va cac mubi cdng dugc dung, va cac solvat cta no.

Theo mdt phuong an, sang ché d€ cap dén hop chat cé cong thire (I) va cadc muoi
cdng dugc dung, va céc solvat ctia nd, hodc nhém con bat ky cua né nhu dugc néu theo

phuong 4n bét ky trong s6 cac phuong an con lai, trong d6 b 1a

(Ra)p1 (R3)p1
/_ - (CHz)pz /— (CHz)pz
\_|‘(él2)p2 \—l‘(téz)pz

, dac biét 1a trong do b 1a

Theo mdt phuong an, sang ché d€ cap deén hgp chat c6 cong thirc (I) va cac muoi
cdng dugce dung, va cac solvat ctia nd, hodc nhém con bat ky clia n6 nhu dugc néu theo

phuong an bét ky trong sb cac phuong an con lai, trong d6 b 1a

é”;
\\—-——(CH

Theo mot phuong an, sang ché dé cép dén hop chét c6 cong thirc (I) va cac mubi

—(CHy)p2

cdng dugc dung, va céc solvat cia nd, hodc nhém con bat ky ctia né6 nhu dugc néu theo
phuong 4n bit ky trong s6 cic phuwong 4n con lai, trong d6

r bang 1;
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-X1- 1a «(CHR |3)-NR-X,-C)_salkanediyl-, trong d6 C;4alkanediyl tiy y duogc thé
b'ﬁmg hydroxyl hodc hydroxyC,_4alkyl; hodc -X;- 1a -NR;-X,-C,4alkanediyl-, trong dé C,.
salkanediyl tily ¥ dugc thé bang hydroxyl hogdc hydroxyCi_alkyl;

m bing 1;
R6 khac véi C1_4alkyl;
R; khéc v6i hydroxyCi.4alkyloxyC, salkyl; va

(Ra)p1

/—"(CHz)pz
;—N NH
|/
'—(CHZ)pZ

AfAan

bla

Theo mot phuong 4n, séng ché dé cdp dén hop chit c6 cong thie (I) va cac mudi
cong duogc dung, va céac solvat clia nd, hodc nhém con bt ky ctia n6 nhu duge néu theo
phuong 4n bit ky trong s& cac phuong 4n con lai, trong 4o
r bang 1;

-X;- 14 «(CHR5)-NR-X,-C;_4alkanediyl-, trong d6 C,4alkanediyl tiy y duoc thé
béng hydroxyl hodc hydroxyC,salkyl; hodc -X;- 1a -NR-X-C, 4alkanediyl-, trong d6 C,.
salkanediyl tly ¥ dugc thé bang hydroxyl hoic hydroxyC,_salkyl;

m bing 1;

R6 khac vai C1_4alkyl;

R3 khéc véi hydroxyCi.4alkyloxyC, 4alkyl; va

bla

Theo mot phuong 4n, sang ché d& cap dén hop chét c6 cong thic (I) va cac mubi
cong dugc dung, va céc solvat ciia nd, hodc nhém con bét ky ctia n6 nhu dugc néu theo
phuong 4n bit ky trong s6 «cic phuwong 4n con  lai, trong do

r bang 1;
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-Xi- 1a =(CHR )-NR-X.-C, jalkanediyl-, trong d6 C;jalkanediyl tuy y dugc thé

bing hydroxyl hodc hydroxyC;_salkyl; hoac -X;- la
NR;-X-Cypalkanediyl-, trong d6 C,salkanediyl tily y dugc thé bing hydroxyl hodc
hydroxyC,_salkyl;

¢ la CHy;

R6 khac véi C1_4alkyl;
R; khac véi hydroxyCisalkyloxyC,.salkyl; va

(Ra)p1
: /"
—2—N /N—%—
3 \__(CHZ)p2 _

Theo mot phuong an, sang ché @ cap dén hop chét c¢6 cong thire (I) va cac mudi

—(CH2)p2

b I

cdng dugc dung, va cac solvat cia n6, hodc nhdém con bat ky clia né nhu duge néu theo

phuong an bét ky trong s6 cac phuong 4n con lai, trong do b 1a
(R3)p1
_g_N/— “’?‘

Theo mdt phuong an, sang ché dé cap dén hop chét c6 cong thire (I) va cic mubi

cdng dugc dung, va cic solvat cia n6, hodc nhém con bat ky cia né nhu duge néu theo

phuong an bét ky trong sb cac phuong 4n con lai, trong d6 bing 1,vabla
(R3)p1
_§_N N‘?‘

Theo mdt phuong an, sang ché d& cap dén hop chit c6 cong thie (I) va cac mubi

cong dugc dung, va cac solvat cia nd, hodc nhém con bét ky cua né nhu dugc néu theo
phuong an bat ky trong sd cac phuong an con lai, trong d6 vong b khong chura lién két

phu dé tao ra h¢ vong dugc bac cau.
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Theo mdt phuong 4n, sang ché d& cap dén hop chit c6 cong thire (I) va cac mudi
cdng duoc dung, va céac solvat clia nd, hodc nhém con bat ky cuia n6 nhu duge néu theo

phuong 4n bét ky trong s6 céc phuong 4n con lai, trong d6 r bing 1 va X, 1a NH.

Theo mdt phuyong an, sang ché dé cap dén hop chat c6 cong thirc (I) va cac mudi
cdng duoc dung, va céac solvat clia nd, hodc nhém con bét ky ctia né nhu dugc néu theo
phuong 4n bat ky trong s6 cic phuwong an con lai, trong d6 X,, Xy va X 1a CH; r bang 1;
va Xg, 1a NH.

Theo mdt phuong an, sang ché dé cap dén hop chit c6 cong thie (I) va cac mudi
cdng dugce dung, va cac solvat ctia nd, hodc nhém con bat ky ctia n6 nhu dugc néu theo
phuong an bét ky trong sb cac phuong an con lai, trong do r b??mg 1, Xg11a N, va Xy 1a
NH.

Theo mot phuong &n, sdng ché d& cap dén hop chét c6 cong thic (I) va cic mudi
cdng dugc dung, va céc solvat ciia no, hodc nhéom con bét ky cua né nhu dugce néu theo
phuong an bét ky trong sb céc phuong an con lai, trong d6 X4, 1a N, va Xy la NH; vac la

lién két, -[C(Rs.)]mm, ~C(=0)-, -SO,-, hoic —SO-.

Theo mdt phuong 4n, sang ché dé cap dén hop chit c6 cong thire (I) va cac mubi
cong dugce dung, va cac solvat cua nd, hodc nhém con bét ky cua né nhu dugce néu theo
phuong an bét ky trong sb cac phuong an con lai, trong d6 X4 1a CH, va X, 1a NH; va ¢

la —O-.

Theo mdt phuong &n, sang ché d cap dén hop chit ¢6 cong thirc (I) va cdc mudi
cong duogc dung, va cac solvat clia nd, hodc nhom con bét ky cua né nhu dugce néu theo
phuong 4n bét ky trong sb cac phuong an con lai, trong d6 khi X4; 1a N, thi ¢ 1a lién két, —
[CRs2)2]m- -C(=O)-, -SO,-, hodc —SO-; dic biét la khi X4 la N, thi ¢ 1a lién két, —
[C(Rsa)2]m-» hodc -C(=0)-; dic biét hon 1a khi Xg; 1a N, thi ¢ 1a [C(Rs,)2]m-; ddc biét hon
nita 1a khi X4 1a N, thi ¢ 1a —-CH,—.

Theo mdt phuong an, sang ché d cap dén hop chit c6 cong thire (I) va cac mubi

cong dugce dung, va céc solvat ctia nd, hodc nhom con bat ky ctia né nhu duoc néu theo
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phuong 4n bit ky trong sb cac phuong 4&n con lai, trong d6 khi b
(R3)ps

i
At

Theo mot phuong 4n, sang ché dé cap dén hop chét ¢ cong thic (I) va cac mudi

CHz)pz

, thi ¢ khac véi -O- hoac -NRs,-.

cdng dugc dung, va céc solvat cia nd, hodc nhém con bét ky cuia nd nhu duge néu theo
phuong an bat ky trong s cac phuong 4an con lai, trong d6 khi b
(Rs)p1

—?—N/— —\N_g_
la \-—/ , thi ¢ khac v&i -O- hoac -NRs,-.

Theo mot phuong an, sang ché dé cap dén hop chét ¢6 cong thie (I) va cac mudi

cdng dugce dung, va cac solvat ctia n6, hodc nhom con bét ky cta né nhu duge néu theo
phuong 4n bét ky trong s6 cc phuong én con lai, trong d6 ¢ 1a lién két hoic —[C(Rsa)2]m-
khi Xy 1la CH hoic N; hoac ¢ cling ¢o th8 1a -O- hoic
-NRs,- khi Xy; 1a CH.

Theo mot phuong 4n, sang ché d& cap dén hop chit c6 cong thic (I) va cac mudi
cong dugc dung, va cac solvat clia nd, hodc nhom con bét ky ctia n6 nhu dugc néu theo
phuong an bét ky trong s6 cac phuong 4n con lai, trong d6 c 1a lién két, -[C(Rsa)2]m-> -
C(=0)-, -SO,-, hodc —SO- khi X; la CH hodc N; hodc ¢ cling ¢6 thé 13 -O- hodc -NR,-
khi Xy, 1a CH.

Theo mot phuong an, sang ché @& cap dén hop chét ¢ cong thic (I) va cac mudi
cdng duge dung, va cac solvat ciia no, hodc nhém con bét ky cta né nhu dugc néu theo
phuong an bAt ky trong sb cac phuong an con lai, trong do r béng 1 hoac 2; dac biét 1a,

trong d6 r bang 1.

Theo mot phuong an, sang ché dé cdp den hop chat cé cong thirc (I) va cac mudi
cdng dugc dung, va cic solvat ctia nd, hodc nhém con bat ky ctia n6 nhu duge néu theo

phuong an bat ky trong sb cac phuong an con lai, trong d6 Xy, 1a CH va Xy, 1a NH.
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Theo mdt phuong an, sang ché dé cip dén hop chat c6 cong thire (I) va cac mubi
cong dugc dung, va céc solvat clia n6, hodc nhom con bat ky cia né6 nhu duge néu theo

phuong 4n bt ky trong s cac phuong 4n con lai, trong d6 s bang 1.

Theo mdt phuong 4n, sang ché dé cip dén hop chat ¢ cdng thire (I) va cac mudi
cong duoc dung, va céc solvat ctia nd, hodc nhém con bat ky ctia nd nhu duge néu theo

phuong 4n bit ky trong s6 céc phuong 4n con lai, trong d6 p3 bang 0.

Theo mdt phuong én, sang ché dé cap dén hop chat c6 cong thire (I) va cdc mudi
cong dugc dung, va cac solvat clia nd, hodc nhom con bat ky cta né nhu duoc néu theo

phuong 4n bt ky trong s6 céc phuong 4n con lai, trong d6 s bang 0.

Theo mot phuong 4n, sang ché dé cdp dén hop chat cd cdng thie (I) va cac mudi
cdng dugc dung, va cac solvat ciia nd, hodc nhdém con bat ky ctia né nhu dugc néu theo

phuong 4n bét ky trong sb cac phuong 4n con lai, trong d6 s bang 0 hoic 1.

Theo mdt phuong 4n, sing ché dé cdp dén hop chat c6 cong thire (I) va cac mudi
cdng dugc dung, va cac solvat cua nd, hodc nhdém con bat ky ctia ndé nhu duge néu theo

phuong 4n bét ky trong s cac phuong 4n con lai, trong d6 s bing 0 va p3 bang 0.

Theo mdt phuong an, séng ché d& cap dén hop chét c6 cong thirc (I) va céc mudi
cong dugc dung, va cac solvat cia nd, hodc nhom con bét ky ctia né nhu dugc néu theo
phuong 4n bat ky trong s6 cac phuong 4n con lai, trong d6 s bang 1, p3 bang 0 va Ry, 1a
H.

Theo mét phuong 4n, sang ché dé cap dén hop chét c6 cong thic (I) va cac mudi
cong duge dung, va cac solvat clia nd, hoic nhém con bat ky ctia n6 nhu dugce néu theo
phuong 4n bit ky trong s6 cac phuong 4n con lai, trong d6 m bang 1.

Theo mét phuong an, sang ché d& cap dén hop chét c6 cong thirc (I) va cac mudi
cong duogc dung, va cac solvat ctia nd, hodc nhom con bét ky cia né nhu dugc néu theo
phuong 4n bt ky trong sd cac phuong 4n con lai, trong d6 p2 bang 1.

Theo mét phuong an, sang ché d& cap dén hop chét c6 cdng thire (I) va cac mudi
cdng duoc dung, va céc solvat clia nd, hoiic nhém con bt ky cua né nhu duge néu theo

phuong 4n bt ky trong s§ cic phuong 4n con lai, trong d6 X, 1a CH.
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Theo mot phuong an, sang ché dé cap dén hop chit cé cong thire (I) va cac mudi
cdng dugc dung, va céac solvat clia nd, hoac nhém con bat ky ctia né nhu dugc néu theo

phuong 4n bét ky trong sé cac phuong an con lai, trong d6 X,, X, va X 1a CH.

Theo mot phuong 4n, sang ché d& cap dén hop chit ¢ cong thire (I) va cac mubi
cdng dugc dung, va cac solvat cua nd, hodc nhdm con bat ky ctia nd nhu duge néu theo

phuong an bt ky trong s6 cac phuwong 4n con lai, trong d6 vong A 13 phenyl.

Theo mdt phuong an, sang che dé cap den hop chat c6 cong thirc (I) va cdc mudi
cong dugce dung, va cac solvat clia n6, hodc nhém con bat ky ciia n6 nhu dugc néu theo

phuong 4n bat ky trong s6 cac phuong an con lai, trong &6 vong A 14 pyridyl.

Theo mdt phuong 4n, sang ché dé cap dén hop chét c6 cong thirc (I) va cac mudi
céng dugc dung, va cac solvat cia nd, hodc nhém con bét ky ctia n6 nhu duge néu theo
phuong an bat ky trong sb cac phuong an con lai, trong d6 R; la C;alkyl, C,.4alkenyl,
C,4alkynyl, -C(=0)-C,4alkyl, -C(=0)-haloC_salkyl,
hydroxyCi4alkyl, haloC,4alkyl, Cj4alkyloxyCjsalkyl, haloC,alkyloxyC,.salkyl,
-C(=O)NR;Rs, -SO»-Ry, Ry, Cisalkyl dugc thé bing R;;, -C(=0)-R;;, hodc
-C(=0)-C,4alkyl-Ry;.

Theo mot phuong an, sang ché d& cap dén hop chét c6 cong thie (I) va cac mudi
cong dugce dung, va cac solvat clia n6, hodc nhém con bét ky chia né nhu dugc néu theo
phuong an bit ky trong s6 cac phuong 4n con lai, trong d6 Ry 1a Cyalkyl, C4alkenyl,
C,.salkynyl, hodc C;4alkyloxyC4alkyl; ddc biét la R, 1a Cyalkyl, C;4alkenyl, hodc C;.
salkyloxyCi 4alkyl.

Theo mot phuong an, sang ché @& cap dén hop chét co cong thiae (I) va cac mudi
cdng dugc dung, va cac solvat ciia n6, hodc nhém con bét ky ctia né nhu dugc néu theo
phuong 4n bt ky trong s6 cac phuong 4n con lai, trong d6 R, 1a Cy4alkyl, C,4alkenyl,
C,.4alkynyl, -C(=0)-C4alkyl, -C(=0)-haloC, 4alkyl,
hydroxyCi4alkyl, haloCj4alkyl, Cj4alkyloxyCi4alkyl, haloC;4alkyloxyCi4alkyl,
-C(=0)NR;Rg, -SO,-Rg, Ry;, Csalkyl dugc thé bing Ry, -C(=0)-R;;, hoic
-C(=0)-C4alkyl-R,;; hodc R, duoc két hop v6i mot R, hodc R,

Theo mot phuong an, sang ché dé cap dén hop chat cé cong thire (I) va cac mudi
cong dugce dung, va cac solvat clia nd, hodc nhom con bat ky ctia né nhu duge néu theo

phuong 4n bt ky trong s6 cac phuong 4n con lai, trong d6 R; 1a Cy4alkyl, C,.4alkenyl,
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Cy4alkynyl, -C(=0)-C4alkyl, -C(=0)-haloC,_4alkyl,
hydroxyCjsalkyl, haloC;4alkyl, Cj4alkyloxyC, aalkyl,  haloCy_salkyloxyC4alkyl,
-C(=O)NRsRg, -SO-Ry, Ryj, Ciaalkyl dugc thé biang R;, -C(=0)-R;;, hoic
-C(=0)-C4alkyl-R;y; hodc R, duge két hop véi mot Ry.

Theo mot phuong an, sang ché dé cap dén hop chit c6 cong thirc (I) va céc mubi
cong duogc dung, va cac solvat ctia nd, hodc nhom con bét ky ctia nd nhu dugc néu theo
phuong an bét ky trong s6 cac phuong 4n con lai, trong d6 khi Ry va Ry két hop véi nhau,
ching tao ra Cjgalkanediyl hodc Cjqalkenediyl, mdi modt trong sb
Cs.qalkanediyl va C;4alkenediyl tiy y dugc thé bang 1 dén 4 phan tir thé, m&i phén tir thé
doc lap dugc chon tir hydroxyl, oxo, halo, xyano, N;, hydroxyC,alkyl,
NR;Rg, -SO,-NR7Rg, -NH-S0,-NR7Rg, -C(=0)-NR7Rg, hodc -NH-C(=0)-NR7Rg.

Theo mdt phuong 4n, sang ché @ cap dén hop chét ¢ cong thirc (I) va cac mubi
cong duge dyng, va cac solvat cuia n6, hoac nhém con bét ky cua né nhu dugce néu theo
phuong an bat ky trong sb cac phuong 4n con lai, trong d6 khi R; va Ry, két hop voi
nhau, ching tao ra Cjialkanediyl hodc C;4alkenediyl, mdi mot trong )
C;alkanediyl va C;4alkenediyl tiy y duge thé bang 1 dén 4 phan tir thé, mdi phan tir thé
doc lap duwgc chon tir hydroxyl, oxo, halo, xyano, Ns, hydroxyCj4alkyl,
-NR,Rg, -SO,-NR7Rg, -NH-SO,-NR7Rg, -C(=0)-NR7Rg, hodc ~-NH-C(=0)-NR7Rs.

Theo mot phuong an, sang ché d cap dén hop chét c6 cong thie (I) va céc mubi
cong duge dung, va cac solvat cua no, hodc nhém con bét ky ctia n6 nhu duoc néu theo
phuong 4n b4t ky trong s6 cac phuong 4&n con lai, trong do
Ry la hydro, C4alkyl, C,.4alkenyl, C,4alkynyl, xyanoCj_salkyl,
-C(=0)-C4alkyl, -C(=0)-haloC_salkyl, hydroxyC,_salkyl, haloC,_salkyl,
C.salkyloxyC_salkyl, haloC;alkyloxyCj4alkyl, -C(=O)NR7Rs, -SO,-NR7Rg, -SO,-Ry,
Ry, Cigalkyl duoc thé b.;flng R;;, -C(=0)-R;;, hoic -C(=0)-Cj4alkyl-Ry;
R, 13 hydro;

hodc R; va mot R, ciing nhau tao ra Csalkanediyl hodc C;4alkenediyl, mdi mot trong )
C;_salkanediyl va Cs4alkenediyl tuy y duge thé bang 1 dén 4 phén tir thé hydroxyl.

Theo mdt phuong an, sdng ché d& cap dén hop chét c6 cong thie () va cac mubi
cdng duge dung, va céac solvat ctia nd, hodc nhém con bit ky cua né nhu duge néu theo

phuong an bét ky trong s cac phuong 4n con lai, trong d6 R, khac véi hydro.
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Theo mot phuong an, sdng ché dé cap dén hop chat c6 cong thire (I) va céc mudi
cdng duge dung, va céc solvat ctia n6, hodc nhom con bat ky ctia né nhu duogc néu theo

phuong 4n bat ky trong sb cac phuong an con lai, trong d6 R, 13 hydro.

Theo m4t phuong an, sang ché dé cap dén hop chét c6 cong thirc (I) va cac mudi
cong duoc dung, va cac solvat ciia nd, hodc nhém con bat ky ctua né nhu dugc néu theo
phuong an bét ky trong s6 cac phuong 4n con lai, trong d6 R, 1a hydro; hodc R; va R,

duoc két hop véi nhau.

Theo mdt phuong 4n, sang ché d& cap dén hop chét c6 cong thie () va cac mubi
cong dugc dung, va céc solvat clia nd, hodc nhom con bét ky ctia n6 nhu dugce néu theo
phuong an bét ky trong s6 céc phuong an con lai, trong d6 R; va mét R, cing nhau tao ra
C.salkanediyl tuy y dugc thé bang 1 phan tir thé hydroxyl; va trong dé bién s6 R, con lai
la hydro.

Theo mo6t phuong an, sang ché @& cap dén hop chéit c6 cong thirc (1) va céc mubi
cdng duoc dung, va céc solvat clia n6, hodc nhém con bAt ky cua né nhu duge néu theo
phuong an bét ky trong sb cac phuong 4n con lai, trong d6 mdi Ry ddc 14p 12 vong di
vong no mdt vong ¢ 6 canh chira t61 da 2 nguyén tit khac loai dugc chon tir N hodc O,

vong di vong nay tlly y dugc thé bing 1 phan tir thé Cyalkyl.

Theo mét phuong én, sang ché d& cap dén hop chit c6 cong thirc (1) va céc mubi
cdng duge dung, va cac solvat clia nd, hodc nhém con bt ky cua né nhu duge néu theo
phuong éan bat ky trong s6 cac phuong 4n con lai, trong do6 mdi Ry doc 1ap la

morpholinyl hodc piperazinyl tuy y duoc thé bang 1 phin ttr thé C,4alkyl.

Theo modt phuong &n, sang ché d& cap dén hop chét c6 cong thirc (I) va céac mudi
cdng duoc dung, va céc solvat clia n6, hodc nhém con bét ky ctia n6 nhu duge néu theo
phuong an bét ky trong s6 cac phuong 4n con lai, trong do6 mdi Ry, doc lap 1a 4-
morpholinyl, 1-piperazinyl hoc 4-metyl-1-piperazinyl.

Theo mot phuong &n, sang ché @& cap dén hop chét ¢ cong thirc (I) va céc mudi
cong duge dung, va céc solvat clia nd, hodc nhom con bét ky cua nd nhu duge néu theo
phuong an bét ky trong s6 cac phuong an con lai, trong d6 mdi Ry, doc lap 1a Cs.

¢xycloalkyl, hoac vong di vong mot vong co6 4 dén 7 canh chtra mdt nguyén tir oxy.

-40-



24591

Theo mdt phuong an, sang ché d& cap dén hop chét ¢6 cong thic (I) va cac mubi
cong dugc dung, va cac solvat ctia nd, hodc nhom con bét ky ctia n6 nhu dugc néu theo
phuong an b4t ky trong sd cic phuong 4n con lai, trong do mdi Ry, doc lap 1a Cs.

¢xycloalkyl, hodc vong di vong mot vong co6 4 dén 7 canh chtta mot nguyén ti oxy.

Theo mot phuong 4n, sang ché dé cap dén hop chét c6 cong thire (I) va cac mudi
cong dugce dung, va céc solvat clia nd, hodc nhém con bét ky ctia n6é nhu dugc néu theo
phuong an bét ky trong s cac phuong &n con lai, trong dé mdi Ry, doc lap 1la Cs.

sxycloalkyl, tetrahydropyranyl hodc tetrahydrofuranyl.

Theo mét phuong an, séng ché d& cap dén hop chit c6 cong thirc (I) va cac mudi
cdng dugc dung, va cac solvat clia n6, hodc nhém con bt ky ctia n6 nhu duge néu theo
phuong an bét ky trong sd cac phuong an con lai, trong d6 ¢ 1a lién két, -C(=0)-, -O-, -
NRs,-, -SO,-, hodc —SO-; dac biét la lién két, -C(=0)-, hoic -SO,-.

Theo mdt phuong an, sang ché @ cap dén hop chét c6 cong thie (I) va cac mudi
cong duogc dung, va cac solvat clia no, hodc nhém con bét ky cua né nhu dugc néu theo
phuong an bét ky trong s6 cac phuong 4n con lai, trong d6 c la lién két, [CRsa)a]m- -
C(=0)-, hodc -SO,-.

Theo mdt phuong 4n, sang ché dé cdp dén hop chat c6 cong thuce (I) va cac muodi
cong dugc dung, va céc solvat clia no, hodc nhém con bat ky ciia n6 nhu dugc néu theo

phuong an bét ky trong s6 cac phuong 4n con lai, trong d6 CHR, 1a CH,.

Theo mot phuong 4n, séng ché dé cap dén hop chat co cong thuc (I) va cac muoi
cdng duge dung, va cac solvat clia nd, hodc nhom con bat ky cia né nhu dugc néu theo

phuong an bét ky trong s6 cac phuong 4n con lai, trong d6 Ry 1a H.

Theo mot phuong 4n, séng ché dé cap den hop chat co cong thire (I) va cac muoi
cong duogc dung, va cic solvat ciia nd, hodc nhém con bat k¥ clia n6 nhu duoc néu theo

phuong an bét ky trong s6 céc phuong 4n con lai, trong d6 ¢ 1a CH,.

Theo mdt phuong an, sang ché @& cap dén hop chét c6 cong thirc (I) va céc mudi
cong dugc dung, va cac solvat clia nd, hodc nhém con bat ky ctia n6 nhu duge néu theo
phuong an b4t ky trong s6 cac phuong 4n con lai, trong d6 c la

—{C(Rsa)2]m~
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Theo mot phuong an, sang ché @& cap dén hop chét c6 cong thic (I) va cac mudi
cong duogc dung, va cac solvat clia n6, hodc nhom con bat ky ctia n6 nhu dugc néu theo
phuong 4n bat ky trong s cac phuong 4n con lai, trong d6 a la
—NR4-C(Rsp)2-C(=0)-.

Theo mdt phuong an, sang ché dé cép dén hop chét c6 cong thic (T) va cac mubi
cong dugc dung, va céc solvat clia nd, hodc nhom con bét ky ctia n6 nhu duge néu theo
phuong an bt ky trong sO cac phuong 4n con lai, trong d6 a la

~NR4-C(=O)-{CRsp)a]e--

Theo mét phuong an, sang ché dé cap dén hop chét c6 cong thic (I) va cac mudi
cdng duge dung, va céac solvat clia no, hodc nhém con bét ky clia n6 nhu duoc néu theo
phuong an b4t ky trong s cac phuong an con lai, trong do a la
~NR,-C(=0)—[C(Rsp)o]-; va r bang 1.

Theo mot phuong 4n, sang ché d& cap dén hop chét c6 cong thirc (I) va céc mubi
cdng dugc dung, va cac solvat clia no, hodac nhém con bét ky ctia né nhu duge néu theo
phuong an bat ky trong s6 cac phwong 4an con lai, trong d6 a la

—C(=0)-NR4-C(Rsp)2--

Theo mot phuong 4n, sang ché @ cap dén hop chit c6 cong thic (I) va cac mudi
cong duge dung, va céc solvat cia no, hodc nhom con bat ky cta n6 nhu duoc néu theo
phuong an bét ky trong s6 cac phuong 4n con lai, trong do6 trong ‘phén tir thé b, chat lién
két véi ‘phén tir thé 2’ c6 mit trén Xy, hodc c6 mit trén nguyén tir cacbon & vi tri alpha

cua Xgp.

Theo mdt phuong 4n, sang ché d& cap dén hop chét c6 cong thirc (1) va céac mubi
cong dugce dung, va céc solvat ctia no, hodc nhém con bét ky ctia n6 nhu duogc néu theo
phuong an bét ky trong s6 cac phuong 4n con lai, trong d6 trong ‘phan tir thé b’, chét lién
két véi ‘phﬁn tr thé a’ c6 mat trén Xg,.

Theo mdt phuong an, sang ché dé céap dén hop chét c6 cong thirc (I) va céc mudi
cdng duoc dung, va cac solvat clia n6, hodc nhém con bit ky cia né nhu duge néu theo
phuong an bét ky trong s6 cac phuong 4n con lai, trong d6 trong ‘phan tir thé b’, chét lién

két voi ‘phan tir thé a’ c6 mit trén Xg; va trong dé pl bang 1.
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Theo mot phuong én, sang ché @& cap dén hop chét c6 cong thire (I) va céac mudi
cong duogc dung, va cac solvat clia n6, hodc nhom con bét ky ctia né nhu dugc néu theo
phuong an bét ky trong s6 céc phuong 4n con lai, trong d6 -X;- 18 (CHR 5)-NR|-X-C,.
salkanediyl-, trong d6 Cjjalkanediyl tuy y duoc thé bang hydroxyl hoc hydroxyC.
salkyl; hoac -X1- la
-NR,-X.-C,4alkanediyl-, trong d6 C,4alkanediyl tuy y dugc thé béng hydroxyl hodc
hydroxyC.salkyl.

Theo mdt phuong 4n, sang ché d& cap dén hop chét ¢ cong thie (1) va cac mubi
cong duge dung, va céc solvat ctia nd, hodc nhom con bt ky ctia né nhu duge néu theo
phuong an bét ky trong s6 cac phuong 4n con lai, trong d6 -X;- 1a «(CHR2)-NR;-X,-C.
salkanediyl-; hoac -Xi- la
-NR;-X.-C,4alkanediyl-.

Theo mot phuong an, sing che dé cap dén hop chat c6 cdng thie (I) va cac muoi
cong dugc dung, va cac solvat ctia n6, hodc nhom con bat ky ctia né nhu dugce néu theo

phuong an bét ky trong s6 cac phuong 4n con lai, trong d6 Rz 1a H.

Theo mét phuong 4n, sang ché dé cap den hop chat co cong thie (I) va cdc mudi
cdng dugc dung, va cic solvat cua no, hodc nhém con bat ky ctia né nhu duge néu theo

phuong an bét ky trong s6 cac phuong 4n con lai, trong d6 Re 1a H.

Theo mot phuong an, sang ché @ cap dén hop chét c6 cong thire (I) va cac mubi
cong dugc dung, va céc solvat cua nd, hodc nhém con bat ky ctia nd nhu duge néu theo
phuong 4n bat ky trong s6 cac phuong 4an con lai, trong do
-X;- la —CH,-NR;-CH,-Csalkanediyl-, -NR;- CH,-C,salkanediyl-, hodc —X;- la mdt

trong cac nhom sau, trong d6 —(CHy),- duoc gan vao ‘bién so a’:

S <CH2)2 23 3N

X (CHai R (CHo$—

Ry la Ci.alkyl, C,.4alkenyl, hoac C4alkyloxyCsalkyl;
a la -NR4-C(=0)-CH,-;

-43-



24591

(R3)

—;—N/_ —\N_g_
bla \—J :

mdi R3 ddc 1ap 1a hydro; CialkyloxyC.4alkyl tuy y dugc thé béng xyano; hodc

hydroxyCi_alkyloxyC.salkyl; ddc biét 1a R la hydro;
cla CH2

Theo mdt phuong an, sang ché dé cap dén hop chét ¢6 cong thire (I) va céc mudi
cong duoc dung, va céc solvat ciia no, hodc nhom con bat ky ctia né nhu dugc néu theo
phuong an bt ky trong s6 cac phuong 4n con lai, trong do
X, Xp va X, 1a CH;

-X;- 14 ~CH,-NR;-CH,-C, 4alkanediyl-, -NR;-CH,-C,4alkanediyl-, hodc —X;- la

mét trong cac nhém sau, trong d6 —(CH,),- duge gan vao ‘bien sb a’:

OH OH
S3Ne] S
N
/HL s (CHZ)Z_é_ /iL’LN R CHz)z'é_ /iLLN R CHz)z_g—

R, 1a C4alkyl, C,alkenyl, C,.4alkynyl, C,.qalkyloxyC.qalkyl; dac biét 1a Ry 1a Cy.
salkyl, C,4alkenyl, hodc Ci.4alkyloxyCi.4alkyl;

a la -NR4-C(=0)-CH,-;

_g-f TN_g_
bla \—J :

2

pl bang 1;

R; 1a hydro; Cj4alkyloxyC;4alkyl tuy y duoc thé bang xyano; hodc hydroxyC.
salkyloxyCi4alkyl; dac biét 1a R; 1a hydro;

c la CHy; va
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Rg 1a H.

Theo mét phuong an, sang ché dé cap dén hop chét ¢ cong thie (I) va cac mubi
cong dugc dung, va cac solvat cua no, hodc nhém con bat ky cta ndé nhu dugc néu theo
phuong 4an bat ky trong sb cac phuong 4&n con lai, trong do
-X;- 1a —CH,-NR-CH,-C_jalkanediyl-, -NR;-CH,-C;4alkanediyl-, hodgc —X;- 1a mot

trong cac nhom sau, trong d6 —(CH,),- dugc gédn vao ‘biensé a’

OH OH
-N
/iLL S (CH2)2—§_ /‘77;LN R CH2)2-§_ /iL'LN N CH2)2"§—

R, 14 C;4alkyl, C,4alkenyl, C,4alkynyl, C,4alkyloxyC4alkyl; dac biétla R, 1a Cy.
salkyl, Cy4alkenyl, hodc C.alkyloxyCi.4alkyl;

a 1a -NR,-C(=0)-[C(Rsp),]- hodc —NR4-C(Rsp)2-C(=O)-; déc biét 1a, a 1a —NRy-
C(=0)-[C(Rsp)a];-; ddc biét hon 14, a 1a -NR4-C(=0)-CHa-.

Theo mdt phuong an khac, sang ché dé cap dén hop chét c6 cong thirc (I) va céc
mudi cong dugce dung, va cac solvat cuia n6, hodc nhém con bét ky chia noé nhu duge néu
theo phuong an bét ky trong sb cac phuong 4n con lai, trong d6 mét hodc nhidu cac han
ché sau duoc &p dung:

(1) X, Xp va X la CH;

(11) -Xl- la —CHZ-NRI-CHZ—C1_4alkanediyl-, -NR1-CHZ-C2_4alkanediyl-,

hodc —X;- 13 mot trong cdc nhom sau, trong d6 —(CH,),- duoc gan vao ‘bien sO

b

a:

OH OH
Do 5 S
-N
/kLLL S (CH2)2'§_ /iL'LN A CHz)z'g‘ /iLLN N CHz)z_g_

(iii) R, 1a Cjualkyl, Cysalkenyl, C,4alkynyl, CjsalkyloxyCi.
salkyl; dic biét 1a R, la Cy4alkyl, Cy4alkenyl, hodc Ci4alkyloxyC,4alkyl;
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(iv) a la -NR4-C(=0)-CH,-;

(Ts)m
—§-N/— —\N‘§‘
) bla \——/ ;

(vi) pl bang 1

(vii) R, 12 hydro; C;salkyloxyC,alkyl tlly y duoc thé bing xyano;
hoic hydroxyCi4alkyloxyC;alkyl; dic bi€t la R; 1a hydro;

(viii) Rg 1a H;
(ix) rlal;
(x) claCH,.

Theo mot phuong én, sang ché d& cap dén hop chéit c6 cong thic (1) va céac mudi
cdng duoc dung, va cac solvat ctia no, hodc nhém con bét ky cua né nhu duoc néu theo
phuong an bét ky trong sd céc phwong 4n con lai, trong d6 -X;- la —CH,-NR;-CH,-C;.
salkanediyl- hodc -NR;-CH,-C _salkanediyl-.

Theo mot phuong 4n, sang ché @ cap dén hop chét c6 cong thirc (1) va cac mudi
cdng dugc dung, va céc solvat cta no, hodc nhém con bét ky cta n6 nhu duoc néu theo
phuong an bét ky trong sd cac phuong 4n con lai, trong d6 —X;- 1a mot trong cac nhom

sau, trong d6 —(CH,),- dugc gan vao ‘biensb a’:

OH OH
S3NNe] S
.N
/‘ILL S (CHZ)Z—g— /L‘iLN R CHZ)Z_g— /i':LN R CHZ)Z-g_.

2

a 13 “NR,-C(=0)-[C(Rsp)2]r- hodic —-NR4-C(Rsp),-C(=0)-; ddc bit 1a a la —NRy-
C(=0)-[C(Rsp),]i-; ddc biét hon 1a a 1a -NR4-C(=0)-CHo-.

Theo mdt phuong an, sang ché d& cap dén hop chét cé cong thirc (I) va céc mubi
cOng dugc dung, va cac solvat clia no, hodc nhém con bét ky ctia n6 nhu duogc néu theo
phuong an bét ky trong s6 cac phuong 4n con lai, trong d6 —X- 1a mdt trong cac nhém

sau, trong d6 C;4alkanediyl dugc gin vao ‘bien sba’:
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N
/ii ' CMaIkanediyl—g-— }L‘LN C. salkane diyl_g_

N
H

I//Iln.

OH

C14alkanediy|—§—

‘ILLN
-

Theo mot phuong an, sang ché dé cap dén hop chét c6 cong thire (I) va cic mudi

cong duogc dung, va cac solvat cuia n6, hodc nhém con bat ky ctia n6 nhu dugce néu theo

<
=
=
~

phuong an bét ky trong sb cac phuong 4n con lai, trong do néu R, dugc két hop véi Ry,

thi -X ;- 1& mot trong cac nhém sau, trong d6 C,_salkanediyl duge gén vio ‘bién sd a”:

OH
/ﬁiLN N
s‘: CMaIkanedlyl—g— /iLL $ CMaIkanediyl—%-—
q H
OH
ﬁiLN
- g C14alkanediyl—§—
iy

Theo mot phuong an, sang ché d@ cap dén hop chét c6 cong thic (I) va céc mudi
cong duogc dung, va céc solvat ctia n6, hodc nhom con bét ky ctia n6 nhu duge néu theo
phuong 4n bt ky trong sb cac phuong 4n con lai, trong d6 néu R, duogc két hop véi mot
R,, lién két v& phia phan tir thé R, thit hai duge dinh huéng nhu dugc thé hién dudi ddy:
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g
- g \C1_4alkanediyl-§—

2

i

Theo mdt phuong 4n, sang ché dé c4p dén hop chat ¢ cdng thirc (I) va cac mudi
cong duoc dung, va céc solvat cia nd, hodc nhom con bat ky ctia n6 nhu dugc néu theo

phuong an bat ky trong s6 cac phuong 4n con lai, trong d6
Xa Xp va X 1a CH;
vong A 1a phenyl,;
Rg 12 hydro;
n bang 1;
¢ 1a [C(Rsa)2lm—
m béng 1;

Rs, 1a hydro;

/N
_§_N N_g_
bla \——/ ;
a 1a -NRy4-C(=0)-[C(Rsp)2]5;
Ry 14 hydro;
rlal;

Rsp, 12 hydro;

OH
R
_N Hoic
/HL S (CHz)z'é— ; /HLN R CHz)z‘é_
X;- 12 —CH,-NR-(CH,),-; '

b

R, 1a Cjsalkyl, Cjqalkenyl, C,salkyloxyCi4alkyl, hodc Ci4alkyl duogc thé
bang Ryy;
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Ry 1a Csgxycloalkyl; hoac vong di vong mot vong co 4 dén 7 canh chira tdi da 3
nguyén tit khac loai duge chon tir N hodc O, vong di vong nay tuy y duge thé bang 1
hoac 2 phén ttr thé, mdi phﬁn tir thé ddc 1ap duge chon tir Cysalkyl, halo, hydroxyl, hoac
haloCy_salkyl; dic biét 1a Ry 1a xyclopropyl hodc tetrahydrofuranyl.

Theo mdt phuong an, sang ché dé cép dén hop chét c6 cong thire (I) va cac mubi
cdng duge dung, va cac solvat clia no, hodc nhom con bAt ky cua n6 nhu duoc néu theo

phuong an bét ky trong s6 cac phuong 4n con lai, trong d6

a 1a NR4-C(EO)-[CRsp)2]rs

OH
_N
/‘777\ Hoic -N
5 (CHp-§— Mo S
X, 1a —CH,-NR,«(CH,)y-; = S CHz .

S& 1a 18 rang dbi voi ngudi c6 trinh d6 trung binh 14, theo cdc phuong 4n néu trén,

trong do

OH
2 R
N Hoic

-Xl- la, V1 dl_l, —CHz-NRl-(CHz)z-; ’

b
nhém —(CH,),- duge gan vao ‘bieén sb a’.

Theo mot phuong an, sang ché @& cap dén hop chét c6 cong thirc (1) va cac mubi
cdng duge dung, va cac solvat cia no, hoac nhom con bat ky cta né nhu duge néu theo
phuong an bt ky trong s6 cic phuong 4an con lai, trong do
XgvaXgp laN;

chét lién két v4i ‘phan tir the a’ ¢6 mat trén Xy hodc c6 mat trén nguyén tir cacbon & vi

tri alpha ctia Xq;

-Xi- 1a -NH-X.-C,4alkanediyl-, trong truéng hop nay a la -NR4-C(=0)—CH,-
hodc —NR4-CH,-C(=0)-; hodc

-X;- 14 -N(CH3)-X,-C, 4alkanediyl-, trong truong hop nay a la -NR4-CH,-C(=0)-; hodc

~X;- 12 mét trong cac nhém sau, trong d6 —-(CH,),- duoc gan vao ‘bién so a’:
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OH

-N
- iLL R (CH2)2_§_ /ﬁiLN 5 (CHz)z_g—

nay a la -NR4-C(=0)-CHy;

trong truong hop

¢ bang CH,; va
mdi Rg ddc 1ap 1a hydro, halo, hodc -C(=O)NH,.

Theo mét phuong an, sang ché dé cép dén hop chét c6 cong thire (I) va céc mudi
cong dugc dung, va cac solvat ciia nd, hodc nhom con bét ky ctia n6 nhu dugce néu theo

phuong 4n bt ky trong s& «cic phuong 4n con lai, trong do
Xd1 va Xdz la N;

chét lién két v6i ‘phan ti the a’ c6 mit trén X4, hodc ¢6 mat trén nguyén tr cacbon & vi

tri alpha cta Xg;

X;- la -NH-X,-C4alkanediyl-, trong truong hop nay a la —NR4-C(=0)-CH,-
hoic —NR4-CH,-C(=0)-; hodc

-X;- 12 -N(CH3)-X-C;,.4alkanediyl-, trong truong hop nay a la -NR4-CH,-C(=0)-;

hoac
~X;- 12 mét trong cac nhém sau, trong d6 —(CHa),- duge gan vao ‘bién so a’:

OH
S

-N
/HL -N
CHy)o—o—
R ( 2)2 § /E S (CHZ)Z—g_
trong truong hop

nay a la -NR4-C(=0)-CHy;
R; 14 hydro;
cla CHy; va

mdi Rg ddc 14p 14 hydro, halo, hodc -C(=O)NH,.
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Theo mot phuong an, sang ché @& cap dén hop chét c6 cong thirc (I) va cac mubi
cong dugc dung, va cac solvat ctia n6, hodc nhom con bét ky cta n6é nhu dugc néu theo
phuong an bat ky trong s6 cac phuong an con lai, trong d6 néu R, dugc két hop véi mot
R,, thi lién két v& phia phan tir thé R, thir hai dugc dinh huéng nhu dugc thé hién dudi
day:

N—_
/IILL IC\C1_4alkanediy|—§—
R2

Theo mdt phuong 4n, séng ché dé cép dén hop chat c6 cong thire (I) va cac mudi
cdng duoc dung, va céac solvat cua no, hodc nhém con bat ky ctia né nhu duge néu theo

phuong an bét ky trong s6 cac phuong 4n con lai, trong d6 Ry ludn két hop v6i mot Ry,

Theo mdt phuong 4n, sang ché d& cap dén hop chét ¢ cong thirc (I) va cac mubi
cdng duge dung, va cic solvat cua no, hoac nhéom con bét ky ctia ndé nhu duge néu theo
phuong an bét ky trong sb cac phuong 4n con lai, trong d6 R ludn két hop v&i mot Ry, va

lién két v& phia phin tir thé R, thtt hai dugc dinh huéng nhu dugc thé hién dudi ddy:

(1

C1_4alkanediyl—§—

A

2

Theo mdt phuong an, sang ché d@ cép dén hop chét c6 cong thire (I) va céc mubi
cong duoce dung, va cac solvat ctia nd, hodc nhom con bét ky ctia n6 nhu dugc néu theo
phuong an bét ky trong sb cac phuong 4n con lai, trong d6 mdi R; doc 14p 1a hydro; oxo;
hydroxyl; carboxyl; -NR3.R3p; -C(=0)-NRj3,R3p; hydroxyCialkyl; haloC,.salkyl; -(C=0)-
C4alkyl; -C(=0)-0-Cy4alkyl, trong d6 C4alkyl nay co thé tiry ¥ duoc thé bang phenyl;
Ci4alkyl tuy y duoc thé bﬁng xyano, carboxyl, Cj.4alkyloxy, -C(=0)-0-C,4alkyl, -O-
C(=0)-C4alkyl, -NR3.R3g -C(=0)-NR3.R3¢, hodc -SO»-NR3R3¢; hydroxyC;4alkyloxyC;.
salkyl; CjgalkyloxyhydroxyCisalkyl; hydroxyC;4alkyloxyhydroxyCj4alkyl; hodc C;.
salkyloxyCj4alkyl tuy y duoc thé bang xyano, carboxyl, Cj4alkyloxy, -C(=0)-O-C;.
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salkyl, -0-C(=0)-C,4alkyl, -NR3R3, -C(=0)-NR3cRss, -SO2-NR3cRsp, Ry, -C(=0)-Rjo,
hOElC -SOz-Rw.

Theo mdt phuong &n, sang ché @& cap dén hop chét c6 cong thire (I) va céc mubi
cdng duge dung, va cic solvat clia no, hodc nhém con bt ky ctia ndé nhu duogc néu theo
phuong éan bt ky trong s6 cac phuong 4n con lai, trong do

a 13 -NR,-C(=0)—[C(Rsp)2]-; va ¢ 1a lién két, -[C(Rso)z]m-, -O- hoic -NRsy-.

Theo mot phuong an, sang ché @ cap dén hop chét c6 cong thie (I) va cac mudi
cdng dugc dung, va cac solvat cua no, hoac nhém con bt ky ctia n6 nhu dugc néu theo
phuong 4an bat ky trong s6 cac phuong 4an con lai, trong do

a 12 -NR4-C(=0)—[C(Rsp)2]r-; T biing 1; v ¢ 1 lién két, [C(Rsa)a]m-, -O- hode -NRsy-.

Theo mdt phuong an, sang ché dé cap dén hop chét c6 cong thuc (1) va céac mudi
cong dugce dung, va cic solvat cua no, hodc nhom con bat ky ctia n6 nhu duge néu theo
phuong an bat ky trong s&6 cac phuong 4&n con lai, trong do

a 1a ~NR4-C(=0)-[C(Rsp)]i-; 1 bang 1; va ¢ 1a [C(Rsa)z]m-

Theo mdt phuong 4n, sang ché d@ cap dén hop chéit c6 cong thic (I) va cac mubi
cdng duge dung, va cic solvat cua no, hodc nhéom con bét ky ctia n6 nhu duoc néu theo
phuong an bat ky trong s6 cac phuong 4an con lai, trong do

a 1a -NR4-C(ZO)-[C(Rsp)2]-s T bang 1; va ¢ 1a -CHy-.

Theo mot phuong an, sang ché d@ cap dén hop chét c6 cong thue (I) va cac mubi
cdng dugc dung, va céc solvat cua nd, hodc nhéom con bét ky cta né nhu duge néu theo
phuong an bat ky trong s6 cac phuong 4n con lai, trong d6 hai phan tir thé Ry, duoc gin
vao cung mot nguyén tr cacbon cung nhau tao ra

C,.salkanediyl hodc —(CH,),-O-(CHy),-, dac biét 1a C,.salkanediyl.

Theo mdt phuong an, sang ché d@ cap dén hop chét c6 cong thuc (1) va cac mudi
cdng dugc dung, va céc solvat cua nd, hodc nhéom con bét ky ctia n6 nhu dugc néu theo
phuong 4an bat ky trong sé6 cac phuong 4n con lai, trong do
a 13 —“NR;-C(=0)—[C(Rsp))s-; va trong d6 hai phén tir thé Rs, duge gén vao cling mot
nguyén tr cacbon cung nhau tao ra C,.salkanediyl hodc —(CH,),-O-(CHa)y-, dac biét la
C,.salkanediyl.
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Theo mdt phuong an, sang ché dé cap dén hop chét c6 cong thie (I) va céc mubi
cong duogc dung, va cac solvat ctia nd, hodc nhém con bét ky cua né nhu dugc néu theo
phuong 4n bt ky trong s6 cac phuong 4n con lai, trong dd
a 13 -NR4-C(=0)-[C(Rsp),]~; T bang 1; va trong d6 hai phan tir thé Ry, dugc gén vao
cing moit nguyén t&r cacbon cung nhau tao ra Cjsalkanediyl hoac

—(CHy),-O-(CH,),-, dac biét 1a C, salkanediyl.

Theo mot phuong an, sang ché dé cap dén hop chit c6 cong thue (I) va cac mudi
cong duoc dung, va cac solvat clia n6, hodc nhom con bét ky ctia n6 nhu dugc néu theo
phuong 4n bt ky trong sb ciac phuwong 4an con lai, trong do
a 13 -NR4-C(=O)-[C(Rsp)2]i~; T béng 1; trong d6 hai phan tir thé R, dugc gén vao cing
mdt nguyén t cacbon cung nhau tao ra C,salkanediyl  hodc

—(CH;),-O-(CHy)p~, dic biét 1a Cysalkanediyl; va c la —CH,-.

Theo mét phuong 4n, sang ché dé cap dén hop chét c6 cong thie (I) va cac mubi
cong duge dung, va céc solvat clia no, hodc nhém con bét ky ctia né nhu dugc néu theo
phuong 4n bt ky trong sb cac phwong 4&n con lai, trong do
X, Ia -NR-X,-C;4alkanediyl-, trong d6 gbc Cisalkanediyl ndy tiy ¥ duoc thé bang
hydroxyl hoéc hydroxyC,_salkyl;
-Xe- 14 —C(Ry)z-; va Ry dugc két hop véi R, dé tao ra C,.4alkanediyl hodc C,.4alkenediyl,
mdi mot trong s6 C;4alkanediyl va C,4alkenediyl tiry y duoc thé bang 1 dén 4 phén tir
thé, mdi phﬁn tr thé doc 14p duoc chon tir hydroxyl, oxo, halo, xyano, N3, hydroxyC,;.
salkyl, -NR7Rg, -SO,-NR7Rg, -NH-SO»-NR7Rg, -C(=0)-NR7Rs, hoac -NH-C(=0)-NR7Rs.

Theo mdt phuong an, sang ché @ cap dén hop chét c6 cong thire () va céc mubi
cong duge dung, va céc solvat cia nd, hodc nhém con bt ky cua né nhu duge néu theo
phuong an bat ky trong sb cac phuong 4an con lai, trong do
-X;- 1a -NR;-X.-C4alkanediyl-, trong do6 géc C,4alkanediyl nay tuy y duoc thé b%‘mg
hydroxyl hodc hydroxyC.salkyl;

-Xe-1a —C(Ry),-; va
R duoc Kkét hop v6i R, dé tao ra Cyalkanediyl duge thé b%lng 1 phén ttr thé hydroxyl.

Theo mot phuong an, sang ché @& cap dén hop chét c6 cong thirc (I) va céc mubi

cong dugce dung, va cac solvat clia nd, hodc nhém con bat ky cia né nhu duge néu theo
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OH

;LLLN R CHz)z"g_

phuong an bat ky trong sb cac phuong 4n con lai, trong d6 -X;- 1a

trong d6 —(CH,),- dugc gan vao ‘bien so a’.

Theo mot phuong 4n, sang ché @& cap dén hop chét ¢ cong thic (I) va cac mubi
cong duoc dung, va cac solvat cia n6, hodc nhém con bét ky ctia nd nhu dugc néu theo
phuong an bét ky trong s6 cac phuong an con lai, trong d6 -X;- 1a mot trong cac nhoém

sau, trong d6 —(CH,),- dugc gan vao ‘bien sd a’:

OH OH
o3 e} S
.N
/‘771 S (CH2)2_§— /iLLN R CHZ)Z"%_ /iL'(N > CH2)2‘§—'

Theo mot phuong 4n, sang ché dé cap dén hop chét c6 cong thie (I) va cac mubi
cdng dugc dung, va cic solvat ctia no, hodc nhom con bat ky cua n6 nhu duogc néu theo
phuong 4an bat ky trong s6 cac phuong 4an con lai, trong do
a 1la -NR4-C(=O)—[C(Rsp)a)i-s 1 b%lng 1; trong do hai phﬁn tir thé Ry, duoc gén vao cung
mot nguyén tir cacbon cung nhau tao ra C,.salkanediyl;

¢ la—-CHy-;

-X;- 1a -NR;-X,-C4alkanediyl-, trong do géc C;4alkanediyl nay tuy y duoc thé béng

hydroxyl hodc hydroxyCj.salkyl;

-Xe- 18 —C(Ry),-; va

R, duoc két hop v6i R, dé tao ra C,4alkanediyl duoc thé bang 1 phin tir thé hydroxyl.
Theo mdt phuong an, sang ché d& cap dén hop chit c6 cong thire (1) va cac mubi

cong dugc dung, va céc solvat clia nd, hodc nhom con bét ky ctia né nhu duge néu theo

phuong an bat ky trong sb cac phuong 4n con lai, trong do

a 13 “NR;-C(=0)-{C(Rsp)2]i; 1 biang 1; trong d6 hai phz‘?ln tir thd Rs, duge gén vao cling

mot nguyén t cacbon cung nhau tao ra C,.salkanediyl;

cla —CHz-;
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-Xi- la -NR-X.-C,_4alkanediyl-, trong do géc Ci4alkanediyl nay tuy y duoc thé béng
hydroxyl hodc hydroxyC;.salkyl;

K- 12 ~C(Ry)y-; va

R, dugc két hop voi R, dé tao ra C,4alkanediyl hodc C, 4alkenediyl, moi mot trong s C,.
salkanediyl va C,alkenediyl ty ¥ duoc thé bang 1 dén 4 phin tir thé, mdi phan tir thé
ddc lap duge chon tir hydroxyl, oxo, halo, xyano, N3, hydroxyC,alkyl, -NR7Rg, -SO,-
NR7Rg, -NH-SO,-NR;Rg, -C(=0)-NR;Rg, hodc -NH-C(=0)-NR7Rg.

Theo mdt phuong an, sang ché @ cap dén hop chét c6 cong thirc (I) va cac mubi
cong dugc dung, va cac solvat ciia nd, hodc nhém con bét ky cua né nhu dugce néu theo
phuong 4n bt ky trong s6 cac phuong 4an con lai, trong do
a 1a -NR4-C(=O)—[C(Rsp)a)-; T bang 1; trong d6 hai ph?ln tir thé R, duoc gin vao cling
mot nguyén tr cacbon cung nhau tao ra C,.salkanediyl;
¢ la—CH,-; va

OH

/ile R CH2)2‘§

Theo mot phuong an, sang ché d cap dén hop chét ¢ cong thire (I) va cac mubi

-X;-1a - trong d6 —(CH,),- dugc gén vao ‘bién sb a’.

cdng dugce dung, va cac solvat ctia n6, hodc nhom con bét ky cta n6 nhu dugce néu theo
phuong an bat ky trong s6 cac phuong 4n con lai, trong do
a 13 —-NR,-C(=0)—[C(Rsy),]-; T béng 1; trong d6 hai phan tir thé Rs, dugc gén vao cing
mot nguyén t cacbon cung nhau tao ra C,.salkanediyl;

¢ la—CH,-; va

-X;- 12 mdt trong cac nhém sau, trong d6 —(CH,),- dugce gan vao ‘bién s a’:

OH OH
SN INe]
_N
/iLL S (CHZ)Z%_ /iLLN R CHZ)Z—E_ /iLLN R CH2)2'§_

Theo mdt phuong é&n, sang ché & céap dén nhém con c¢6 cdng thire (I) nhu duge

xac dinh trong cac so d6 phan tng tdng quat.
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Theo mét phuong an, hop chét c6 cong thie (I) duge chon tir nhém bao gbm hop
chét 43, 96, 37, 88, 45, 62, 38, 91, 42, 1, 102 va 105, c4c chit h3 bién va dang ddng phan

1ap thé ctia nd, va cac mudi cong duoc dung, va cic solvat cua no.

Theo mot phuong an, hop chét c6 cong thire (I) dugc chon tir nhém bao gbém hop
chét 70, 56, 71, 59, 48, 61, 89, 15, 112, 134, 3, 5, 83, 25, 86, 137 va 54, céac chét hd bién

va dang dong phan 1ap thé ciia nd, va cac mudi cong duge dung, va cac solvat cuia no.

Theo mot phuong an, hop chét c6 cong thire (I) duge chon tir nhém bao gém hop
chét 88, 91, 45, 35, 37, 42, 38, 40 va 43, cc chit h3 bién va dang ddng phéan 1ap thé cla

nd, va cac mudi cdng dugc dung, va céac solvat ciia nod.

Theo mot phuong an, hop chét c6 cong thirc (I) duge chon tir nhém bao gbém hop
chét bt ky trong s6 cac hop chat dugc 14y 1am vi dy, cac chit h3 bién va dang ddng phan

1ap thé ctia no, va cac bazo tu do, céc mudi cong duge dung, va cac solvat clia no.

Tt ca cac td hop c6 thé ¢ theo cac phuong 4n néu trén duge bao gbm trong pham

vi cia sang ché.
Phwong phap diéu ché hgp chit c6 cong thire (I)

Trong phén nay, nhu trong tAt ca cac phan khac, trir khi ngit canh chi ra khac di,
tham chiéu dén cong thirc (1) cling bao gdm tAt ca cac nhoém con khéc va cac vi du ctia nd

nhu duoc dinh nghia trong ban md ta.

Quy trinh didu ché téng quat cia mot sé vi du dién hinh vé hop chét c6 cong thirc
() dugc md ta dudi day va trong cac vidu cu thé, va thudng dugce didu ché tir cac nguyén
liéu bit ddu c6 ban trén thi trudng hodc dugce didu ché bang cac phuong phap tdng hop
tidu chudn thudng dugc st dung bdi ngudi c6 trinh d6 trung binh trong linh vuc k¥ thuat
nay. Céc so dd sau chi c6 nghia 1a cac vi du vé sang ché va khong c6 nghia 1am gidi han

pham vi ctia sang che.

Theo mét cach khéc, hop chét theo sang ché ciing ¢ thd dugc diéu ché bang
phuong phap phan ing tuong tu nhu duge moé ta trong céc so db tong quat dudi day, két
hop voi cac quy trinh tdng hop chuan thudng duge sir dung boi ngudi €6 trinh d trung
binh trong linh vuc k¥ thudt héa hoc hitu co. Ngoai ra, hop chit theo sang ché ciing ¢6
thé duoc diéu ché bang cac phuong phap phan ung tuong ty nhu duge mo ta trong cac so

b tbng quat dusi day két hop voi cac phuong phap duge mé ta trong WO2009112439.
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Céc nguyén lidu bat dAu ciing c¢6 thé dugc didu ché bang cac phuong phap nhu duge mo
ta trong tai li€u, vi du, bing cac quy trinh dugc md ta trong WO 2011008788, WO
2004105765, WO 2005058318, WO 2005058913, W02006061415, W0O2006061417,
W02009016132, W02008155421 va WO 2007003525; hodc Burger et al., Medicinal
Chemistry Letters (2011), 2(1), 34-38.

Ngudi ¢6 trinh dd trung binh s€ nhén ra rang, trong céc phan tmg dugc md ta trong
cac so dd, co thé can phai bao vé cac nhom chirc phan tmg, vi dy, hydroxy, amin (vi duy,
NHR, trong hop chét trung gian c6 cong thie (V-a), trong d6 R; va R4 khéac nhau), hodc
nhém carboxy, trong d6 cac nhém nay dugc mong muén trong thanh phim, dé tranh su
gop mat khong mong mudn ctia ching trong cdc phan tng. Cac nhom bdo vé thong
thuong co thé duoc str dung theo thuc té chuln. Viéc nay dugc minh hoa trong cac vi du
cu thé. Cac nhém bao vé ¢b thé duoc loai bo & giai doan thuén loi sau do6 béng cach st

dung cac phuong phép da biét trong linh vuc k¥ thuét nay.

Ngudi 6 trinh d6 trung binh s& nhan ra rang, trong c4c phan ing dugc mo ta trong
céc so dd, c6 thd nén hodc cin thiét tién hanh phan tng trong mdi trudng tro, vi nhu,
trong mai trudng khi Ny, vi du khi NaH duge sir dung trong phén tng.

S& rd rang d6i véi ngudi c6 trinh do trung binh la c6 thé can phai lam mat hdn hop
phan mg trude khi tiép tuc phan tng (ding @8 chi loat thao tac cAn dé phan 18p va tinh

ché (cAc) san phim ctia phan ng héa hoc vi nhu, lam ngudi, séc ky ct, chiét).

Ngudi c6 trinh d trung binh s&€ nhan ra rang viéc gia nhiét hén hop phén mg
ddng thoi khudy c6 thé 1am tang cuong két qua phan tng. Trong mdt s6 phan ung, viéc
gia nhiét vi séng ¢ thé duoc stir dung thay vi gia nhiét thong thuong dé rat ngén téng thoi

gian phan Ung.

Ngudi c6 trinh do trung binh s& nhén ra rﬁng, mot trinh tu cac phan tng héa hoc
khac dugc thé hién trong cac so dd dudi day, cling c6 th8 tao ra hop chét c6 cong thirc (I)
mong mudn.

Ngudi ¢6 trinh dd trung binh s& nhan ra rang hop chét trung gian va hgp chit cudi
cung dugc thé hién trong céc so d6 dudi dy con c6 thé dugc chic héa theo cac phuong
phap da dugc biét rd boi ngudi c6 trinh @6 trung binh trong linh vye k¥ thudt nay. Cac vi

du duoc thé hién trong phén thr nghiém cu thé.
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Nguoi ¢6 trinh d6 trung binh s€ nhén ra rang, hop chét ¢ cong thuc (I) b thé
duoc didu ché nhiéu hon bang céch st dung céc phuong phép téng hop twong tu nhu
duoc md ta trong cac so dd dudi ddy. Vi dy, trong so dd 1, hop chat trung gian ¢ cong
thire (I11) ¢6 thé dugc thay thé bang hop chét trung gian c6 cong thirc (LXVI). Hoic hop
chét trung gian c6 cong thirc (V-a) c6 thé thuong dugc thay thé bang hop chit trung gian
c6 cong thirc -NHR;-X,-C, 4alkanediyl-(SO;)p3-NHRy-.

Néu mét trong cac nguyén liu bat dAu s&n c6 dudi dang mubi, ngudi ¢ trinh d6
trung binh s€ nhén ra rdng, ¢ thé trudc tién can phai xir ly mudi ndy bang bazo, vi nhu,
DIPEA.

Mic di khong duoc thé hién trong cic so do téng quat, cac vong & vi tri clia vong
b, cling c6 thé chira cac lién két khac d& tao ra vong duoc bic cau theo pham vi.

Trong céc so d6 dudi day, gbc C;4alkanediyl trong cac hop chét trung gian va hop
chét cubi cung, vi nhu, géc C4alkanediyl trong cong thuc (V-a), (VI), (VII) va (I-a) cta
so dd 1, thy ¥ duoc thé nhu duge xac dinh trong pham vi clia séng ché.

T4t ca céc bién s6 duoc xac dinh nhu duoc néu trén ddy trir khi c6 quy dinh khac

hodc rd rang theo ngit canh.

Nhin chung, hgp chét c6 cong thie (I-a) c6 thé dugc didu ché theo So db 1:
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So dd 1
TG PG PG
Reler (CHz)pz/[C(RSb)z]ra (Ra)ps (CH )/[C‘)(Rsb)z]ra (Ra)p1 (CH )/[C(Rsb)zlra
SN ﬁ( \2Tp2 \2sz
Oz T (CHy) (CHy)
o7 NG - T AN
halo
o (1 N/L )I(
Xc Xo
HN N
z
(Re)n (Re)n J\
N” >ci
Ry ) (Iv-a)
. PG PG
R1\N X,CMalkanedlyI—N halo |
[C|7(R5b)2]ra 4 [<I3(R5b)z]ra
N N \ a
> NN
N \
I <R3)p1 (CHz)pz (CHa)p2 y Cyqakane d| ;(C X (R3)1 (o|-|2)p2 (CHy)p2
Xe A N p /l
N / ~~Xe
| = % !
)\ “ (V-a)
Vi \")
v (Re)n v (Rg)n
5
X I p
R X,CMalkanediyl —N TOOH R X,C1_4alkanediyl —N
N H \N
N [C(Rsp)zka (O Rsn)he
N P N

CHz) 2 (CHz)pz
X, (Ralpt k

N
Xos ,J
%w L

vy (Re)n

(CPy)p> (CHy)
oo 2lpz e

N

Sy

(l-a) (Re)n

Trong so dd 1, ‘halo’ dugc x4c dinh 1a Br, Cl hodc F; ‘PG’ dugc xac dinh la nhém
bao vé vi nhu fert-butoxycarbonyl, metoxycarbonyl hodc etoxycarbonyl; ‘c;” duge xac
dinh 14 lién két, -[C(Rs4)2]m-> ~-C(=0)-, -SO,-, hodc —SO-; va ‘ra’ dugc xac dinh bang 1
hodc 2. Tt ca céc bién sb khéc trong so dd 1 duoc xac dinh theo pham vi clia sang ché.

Trong so dd 1, cac didu kién phan tng sau duoc ap dung:

1: Buéc khit nhém nitro trong hop chét trung gian ¢é cong thire (II) duoc tién
hanh
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a) trong diéu kién hydro héa: méi truong khi H, khi ¢6 mit chét xuc tac vi
nhu Raney Ni, Pd/C (vi du, 5% trong lugng hodc 10% trong Iuong) hodc Pt/C (vi
du, 5% trong luong) trong dung mdi thich hop vi nhu metanol (MeOH), etanol
(EtOH) hodc tetrahydrofuran (THF); hodc
b) khi ¢6 miat Fe va NH,Cl trong hdn hop thich hop cia cac dung mdi vi nhu
THF/H,0/MeOH,;

2: khi ¢6 mit phenyl format, va dung méi thich hop vi nhu diclometan (DCM);

3: khi ¢6 mat bazo vi nhu NaH, va dung mdi thich hop vi nhu N N-dimetyl
formamit (DMF);

4: tuy y khi ¢6 mit bazo thich hop, vi nhu Na,COs, tuy y khi ¢6 mét dung mdi
thich hop vi nhur N,N-dimetylaxetamit (DMA) hodc 1-metyl-2-pyrolidinon (NMP) hodc
hén hop ctia cac dung mdi vi nhu DMA/DMSO (“DMSO” nghia la dimetyl sulfoxit);

5: ¢6 mit axit vi nhu axit trifloaxetic (TFA) trong dung mdi vi nhu DCM; hodc

theo mot cach khac cé mit axit vi nhu HCI trong dung méi vi nhu 1,4-dioxan tuy
y ¢6 mét nudc; hoac

theo mdt cach khac, trude tién c6 mat bazo vi nhu NaOH, va sau do khi c6 mat

axit vi nhu HCL, khi c6 mit dung mdi thich hgp vi nhu THF;

6: khi c6 mat chit ghép cip vi nhu dietyl xyanophosphonat, (1H-benzotriazol-1-
yloxy)(tripyrolidin-1-yl)phosphoni hexaflophosphat (PyBOP), 1-
[bis(dimetylamino)metylen]-1H-benzotriazol-1-ium 3-oxit hexaflophosphat (HBTU)
hoac 1-[bis(dimetylamino)metylen]-1H-[1 ,2,3]triazolo[4,5-b]pyridin-1-ium 3-oxit
hexaflophosphat (HATU) khi ¢6 mit bazo vi nhu trietylamin (Et;N) hodc N,N-
diisopropyletylamin (DIPEA), trong dung mdi thich hop vi nhu DMF.

Céc hop chit c6 cong thie (I) cling ¢6 thd duoc chuyén héa thanh nhau thong qua
céc phan ung da biét trong linh vuc k¥ thudt ndy hodc phuong phéap bién d6i nhém chite.

Vi du, hop chét c6 cong thie (1), dic biét 1a hop chét c6 cong thire (I-a), trong do
R® 1 aminocarbonyl c¢é thé dugc chuyén héa thanh hop chét trong d6 R® 1a carboxyl,
béng cach phan {mg véi axit thich hop vi nhu HCL Trong sudt phan tmg nay, c6 thé xay

ra su m& vong ctia vong 16n. Trong trudng hop ndy, can phai cho san pham cua phan ing
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phan Gng véi chit ghép cip vi nhu dietyl xyanophosphonat, khi ¢6 mit bazo vi nhu
trietylamin (Et;N), trong dung moi thich hgp vi nhu DMF, dé déng vong vong 1én.

Hop chét trung gian ¢ cong thire (IT) va (I1-a) c6 thé duoc diéu ché theo So db 1a.

So dd 1a
(Ralp1, _(CHy)p2
“NH
PG
N (CHy)
(Rq) el o N R
31\ _(CHy)yp AC(Rsb)2lra 1
\iIPVI
AN~ (CHi22 (vin
NOz NO
IX
° ( ) y (Re)n
1
[C(Rsa)2lm-1 | 3 / iy
PG
C(Rsp)2lra
NO Re)n Rolet (CHz)pz/[C(RSb)Z]ra halo
>N
o PG (Viil-a)
N (CH2)p2
N p
(R3)p1 C(R cq
(CHy) (Rsp)2]
\Zhlgy[ ra
| 0]
N\/(CHZ)pZ
NO,
[C(R53)2]m4 (RG)n
(Il-a)
NO
? Rs)n

Trong so dd 1a, ‘halo’ dugc xac dinh 1a Br, Cl hodc F; ‘PG’ duoc xéac dinh 1a
nhém bao vé vi nhu fert-butoxycarbonyl, metoxycarbonyl hodc etoxycarbonyl; ‘c,” dugc
xéc dinh 1a lién két, -[C(Rsp)a]me ~C(=0)-, -SO,-, hodc —SO-; ‘ra’ dugc x4c dinh bang 1
hoac 2; va tAt ca cac bién s khac duogc xac dinh theo pham vi ctia sang ché.

Trong so d 1a, cac didu kién phan tmg sau dugc ap dung:

1: khi c6 mat bazo vi nhu NaH, Et;N hodc DIPEA, trong dung mo6i thich hgp vi
nhu DMF;
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2: khi ¢6 mit bazo vi nhu K,CO;, Et;N hodc DIPEA, trong dung moéi thich hop
nhu CH;CN, DCM hoidc N,N-dimetylaxetamit (DMA);

3: khi c¢6 mat chit khir thich hop nhu natri triaxetoxyborohydrit, trong dung mdi
hodc hdn hop ctia cic dung méi thich hgp nhu axit axetic hodc DCM.

Hop chét trung gian ¢ cdng thic (IX) c6 ban trén thi truong hodc co6 thé duoc
didu ché bang phuong phép chudn nghia 14 1 rang v6i ngudi cé trinh d§ trung binh trong

linh vuc k¥ thuit nay. Céc vi du dugc thé hién trong phﬁn thir nghiém cu thé.

Nhin chung, hop chét c6 cong thic (I-b) ¢6 thé duoc didu ché theo So dd 2:
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So 462
halo R
~Xa _Cj.4alkanediyl —N
\ ?H v e
CHy )\
/N | %
\ [C(Rsa)2]m-1 1 OH
N CH,
) o a A )\ R
(Re)n (X-a)
Hoic
R1\N/XéC1_4aIkaned|yl N\ R
H (X-b) PG (X1) 6)n
R4 F|>G 2
C,_salkanediyl —N
x/ 1-4 C R R
Y/ \PG N[/ 5b)2ra TG 4
N\ (R3) X,C1-4a|kanediyl -N
N)§ a Rolp1 ¢ Z)i‘(CHZ)Fﬁ Y R ) 'pG
;zc Z Xb N l <X
HN\/(CH2)p2 N
\
. C% (Xil-a) X, N
_ >\N [C(Rsa)zlm-+ 3 N ﬁ
NH 4 N [C(Rsa)zlm.1
Xii P ANY
(Xn) < NN
A (Re)n
(X1
(Re)n
T . COOH F|<4 o
X,C1_4alkanediyl -N [C(Rsp)zka X C1 salkanediyl — NA<I
oW Y CRsvlzka
(CHR)p> (CHapa /be )
a (Ra)pt ; lx{\ ; . (CF)p> (CHy)p2
N b 3)p1
Xc b / _— Xc Y
N
6 - e I
)\ {C(Rsa)2]m-1 — )\H
e N N [C(R5a)2]m-1
(XIV)
(Re)n (Ro)r

(Ib)

Trong so dd 2, Y duoc xac dinh 1a O (néu hop chét trung gian c6 cong thire (X-a)

duge st dung trong budc 1) hodc Y duge xac dinh la NR, (néu hop chét trung gian cé

cong thire (X-b) duoc st dung trong budce 1); ‘PG’ va ‘halo’ la nhu dugc dinh nghia
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trude do trong cac so dd phan tng téng quat; ‘ra’ duge xic dinh biang 1 hodc 2; va tit ca

cac bién sb khac dugc xac dinh theo pham vi ctia sang ché.
Trong so do 2, cac diéu kién phan uing sau dugc 4p dung:

1a (Y duoc x4c dinh 1a O): trong dung moi thich hgp vi nhur 2-metyl-2-propanol
hodc NMP, khi ¢6 mit bazo vi nhu kali tert-butoxit;

1b (Y duoc xac dinh 1a NR;): tuy y khi c6 mat bazo thich hop, vi nhu Na,COs, tuy
v khi c6 mit dung mdi thich hop vi nhu N,N-dimetylaxetamit (DMA) hogc 1-metyl-2-
pyrolidinon (NMP) hodc hdn hop cta cdc dung méi vi nhu DMA/DMSO (“DMSO”
nghia 13 dimetyl sulfoxit);

2: khi c6 mat chit oxy héa vi nhu MnO,, khi ¢6 mat dung méi thich hop vi nhu
DCM;

3: khi ¢6 mat chit khir vi nhu natri triaxetoxyborohydrit (NaBH(OAc)3), va khi ¢6
mit dung moéi thich hgp vi nhu 1,2-dicloetan (DCE);

4: khi c6 mit axit vi nhu axit trifloaxetic (TFA) trong dung mdi vi nhu DCM; hoidc

theo mdt cach khac khi c6 mit axit vi nhu HCI trong dung mdi vi nhu 1,4-dioxan
tuy y khi c6 mét nudc; hodc
theo mot cach khac trudc tién c6 mat bazo vi nhu NaOH, va sau d6 c6 mat axit vi

nhu HCI, khi ¢6 mit dung mdi thich hop vi nhu THF;

5: khi c6 mat chét ghép cip vi nhu dietyl xyanophosphonat, (1H-benzotriazol-1-
yloxy)(tripyrolidin-1-yl)phosphoni hexaflophosphat (PyBOP), 1-
[bis(dimetylamino)metylen]-1H-benzotriazol-1-ium  3-oxit hexaflophosphat (HBTU)
hodc 1-[bis(dimetylamino)metylen]-1H-[1,2,3]triazolo[4,5-b]pyridin-1 -ium 3-oxit
hexaflophosphat (HATU) khi c¢6 mit bazo vi nhu trietylamin (Etz:N) hodc
diisopropyletylamin (DIPEA), trong dung moi thich hop vi nhu DMF.

Néu ‘ra’ bang 0 trong hop chét trung gian c6 cong thirc (XII), tir d6 goi la hop
chét trung gian c6 cong thic (XIII-a), hop chét ¢ cong thirc (I-b1) ¢ thé thu duoc nhu

duoc thé hién trong so dd 2a:
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rl\’4
_Cq_salkanediyl —
Xs 1-4alkanediyl N\ PG
Y PG |
20N\
)§X (CH2)p2 (CHa)p2
Xes X N
/
CH,
2 R‘ |
)\ [C(RSa)zlm-1
H
(XIll-a) iQ
j (Re)n
1
Ry
T4 ] 0
Xe,C1_4aIkanediy| -N /X6C1.4alkaned|yl -N 7
Y~ H H Y
)\ Faer )%x .
<X 2)p2 (CHa)p2 N N (CHZ)p\Z(CHZ)pZ
N (R3)p1 .
) P ‘ (Ra)pt
;( %o N Xe b p
C

|
[C(R5a)2]m-1
H
(XIV-a) 1

(Re)n (Re)n

Trong so do 2a, cac diéu kién sau duoc ap dung:

1: khi c6 mat axit vi nhu axit trifloaxetic (TFA) trong dung méi vi nhu DCM; hoac

theo mdt cach khac khi c6 mit axit vi nhu HCI trong dung mdi vi nhu 1,4-dioxan

tly v khi c6 mét nudc; hodc

theo mdt cach khéac trude tién c6 mit bazo vi nhu NaOH, va sau d6 c6 mit axit vi

nhu HCI, khi ¢6 mit dung méi thich hgp vi nhu THF;

2: khi c6 mat ngudn carbonyl vi nhu 4-nitrophenyl cloformat khi c6 mét bazo vi

nhu trietylamin (Et;N) hogc diisopropyletylamin (DIPEA), trong dung mdi thich hop vi

nhu DMF hoac 1,4-dioxan.

Nhin chung, hgp chét c6 cong thue (I-c) co thé duoc didu ché theo So dd 3a:

So dd 3a
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R4\ R4
\
.Cq.4alkanediyl-N _C.4alkanediyl—-N
Risn-7e PG Riy- %8 PG
pu ) 7o
\Xa =X,
N NT [C(Rsp)oks
X 1 % _X
Xee b > Xe o0 X
; i o T
7 7\ _7%
PN [C(Rsa)zlm PN CRsak2ln i (Rolpy
=N" N =N~ N
H H (XLI)
*XX) Reln (XX {Rg), | 2
Ry R
\
_Cy.4alkanediyl-NH COOH _Cy_4alkanediyl—N PG
R1\N/Xe 1-4 R1\N/Xe \PG
J\ [C(Rsp )2l /l\ [C(Rsp)2ln
gl M5 1T 15
X X p2 3 Xe Xp )Q
S N (Ra)pt = N (Rolpt
[C(Rsa)2lm [C(Rsa)2lm
s
\N)\N Ny
H (Ren H (Re)n
l (XX1) (XXI1)
4
N
_Cy.4alkanediyl -N
R1\N/ e
J\ [C(Rsp)2lrb
N 7 Xdz) )
Xo _Xo N AL
P (Ra)p1
[C(Rsa)2]m
-~ N
N J\
N N
H (Ra)n

Tr
ong so d6 3a, ‘Ms’ nghia 13 mesyl (metansulfonyl); ‘rb’ la sd nguyén cé gia tri bing 1
hozic 2 néu [CRspylp duoc gén vao vong qua Xy va Xy 1a N, hodc ‘rb’ 1a sb nguyén co
gia tri bang 0, 1 hodc 2 néu [C(Rspyplw duge gin vio vong qua nguyén tir cacbon; tht ca
cac bién s khéac dugc xac dinh theo pham vi ctia sang ché.

Trong so db 3, cac diéu kién phan tmg sau dugc ap dung:

1: khi c6 mit metansulfonyl clorua, khi ¢ mét bazo vi nhu DIPEA, khi c6 mat
dung méi thich hop vi nhu DCM;
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2: phan tng ghép cdp gilta hop chét trung gian c6 cong thirc (XXI) va hop chit
trung gian c6 cong thirc (XLI), khi c6 mit bazo thich hgp vi nhu K,CO3, khi c6 mit dung
mdi thich hop vi nhu DMF;

3: khi ¢6 mit axit vi nhu axit trifloaxetic (TFA) trong dung m6i vi nhu DCM; hodc

theo mot cach khéc, khi c6 mit axit vi nhu HCI trong dung méi vi nhu 1,4-dioxan
tuy y khi c6 mat nudc; hodc
theo mot cach khac, trude tién c6 mat bazo vi nhu NaOH, va sau d6 cé mit axit vi

nhu HC], khi ¢4 mat dung mo6i thich hop vi nhu THF;

4: khi c6 mat chat ghép cip vi nhu dietyl xyanophosphonat, (1H-benzotriazol-1-
yloxy)(tripyrolidin-1-yl)phosphoni hexaflophosphat (PyBOP), 1-
[bis(dimetylamino)metylen]-1H-benzotriazol-1-ium 3-oxit hexaflophosphat (HBTU)
hodc 1-[bis(dimetylamino)metylen]-1H-[1,2,3]triazolo[4,5-b]pyridin-1-ium  3-oxit
hexaflophosphat (HATU) khi c¢6 mit bazo vi nhu trietylamin (Et;N) hodc
diisopropyletylamin (DIPEA), trong dung m6i thich hop vi nhu DMF.

Hop chit trung gian c6 cdng thirc (XLI) c6 ban trén thi trudng hodc co thé duoc
didu ché bang phuong phap chuén nghia 1 rd rang dbi voi nguoi cé trinh d6 trung binh
trong linh vyc ky thudt nay. Cac vi du dugc thé hién trong phe‘in thr nghiém cu thé.
Ngudi ¢6 trinh d6 trung binh ciing nhén ra ring, c6 thé c6 do 1éch hién nhién tir So dd 3a,

nhu dugc minh hoa trong vi du Al5.

Nhin chung, hop chét trung gian c6 cong thirc (XX-a), nhém con cua (XX), ¢6 thé
duge didu ché theo So d6 3b:
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So do 3b
halo halo
o) O N‘ =~ >§a NS Xq
H3CO—< 3co X o X, OH

HoN [CRsa)zlm1 o SFent Ly H3CO/< e
\ C(R C R
@ @ (IV-a) _ )\N [C(Rsa)2]m-1 [C(Rsa)zlm-1
(Re)n (Re)n H
(XV) (XVI) (va)

(XVh) (Ren
F{4\ R4\ 4
_Cq_4alkanediyl-N _Cy.4alkanediyl-NH .
Rixp X6 14 LA Riw 8 14 (V-a)
e,
NG 5 '\ on
Yoo Xb <|JH - X e I
CH, CH,
N /
/N / 7%
'S [CRsalzlm.1 Iy [CRsa)olm.1
— N ~
N H NOH
(XX-a) Rs)n (XIX) Re)n

Trong so db 3b, ‘halo’ va ‘PG’ la nhu dugc dinh nghia truéc d6 trong céac so a6

phén Gng tdng quat; va tAt ca cac bién sb khac duoc xac dinh theo pham vi clia sing ché.
Trong so dd 3b, cac didu kién phan tng sau dugc ap dung:
1: khi c¢6 mit phenyl format, va dung moéi thich hop vi nhu diclometan (DCM);

2: phan ung ghép cép gilta hop chéit trung gian c6 cong thirc (XVI) va hop chit
trung gian c6 cong thic (IV-a) (xem So dd 1), khi ¢6 mit bazo vi nhu NaH, va dung mdi

thich hop vi nhu N, N-dimetyl formamit (DMF);

3: khi ¢6 mat chit khir vi nhu NaBHy, khi c6 mit dung méi thich hgp vi nhu THF
hodc hdn hop clia cac dung mdi vi nhu MeOH/THF; hoac LiAlH4 khi ¢6 mét dung mdi
thich hop vi nhu THF;

4: phan Umg ghép cap gita hop chét trung gian c6 cdng thie (XVII) va hop chét
trung gian c6 cbng thuc (V-a) (xem So dd 1), tuy y khi c6 mit bazo thich hgp, vi nhu
Na,COs, tily ¥ khi ¢6 mit dung méi thich hop vi nhu N,N-dimetylaxetamit (DMA) hoac
1-metyl-2-pyrolidinon (NMP) hodc hdn hop ctia cdc dung mdi vi nhu DMA/DMSO
(“DMSO” nghia la dimetyl sulfoxit);
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5: dua vao nhom bao vé, béng cach str dung, vi dy, di-tert-butyl dicarbonat, khi c6

mit hdn hop ctia cdc dung mdi thich hop vi nhu DCM/MeOH.

Nhin chung, hop chét trung gian c¢é cong thirc (XX) cb thé duoc diéu ché theo So

dd 3c:
So dd 3¢
halo
N~ X,
Il |
OH XC ~ Xb
| (IV-a)
H,N Z SN
J\
N
(Ro) N
n
(XLlV-a) (XLV-a)
Hodc or
(XLV-b) | 3
halo halo
— Sj—
N~ X =X [
N l OH f\lll la 0
Xe. Xp X, X
b
[C(Rsa)2lm NP [C(Rsa)alm
7 )\N\ 72 \N
\N N 4 \N)\N
H (Re)n H (Rg)n
(XLIV) (XLV)
2
(X-b) (X-b)
R4 R4\
\ .
_Cy_4alkanediyl -N _Cy4alkanediyl =N
R1\N/Xe - PG R1\N/Xe PG
)bxa N)Exa
\ \ \! \
X, %o 6 XeXb i
T :
N
J 7 /
N [C(Rsa)zkm )\N [C(Rsa)zlm
— N —
(XX) RG)n (RG)n

(XLVII)
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Trong so dd 3¢, ‘PG’ 1a nhu dugc dinh nghia trude d6; va tit ca cc bién s khac

duoc x4c dinh theo pham vi ctia séng ché.
Trong so dd 3¢, cac diéu kién phan tmg sau dugc 4p dung:

1: phan mg ghép cép gitta hop chét trung gian c6 cong thic (IV-a) va hop chat
trung gian c6 cong thitc (XLIV-a), trong dung méi thich hop vi nhu n-butanol;

2: trong dung mdi thich hop vi nhu 2-metyl-2-propanol hodc NMP, tuy y khi ¢6
mat bazo vi nhu K,COs;

3: phan Gng ghép cap gilta hop chét trung gian c6 cong thirc (IV-a) va hop chét
trung gian cé cong thirc (XLV-a), trong dung mdi thich hgp vi nhu n-butanol; hodc

phan tng ghép cép gilta hop chét trung gian c6 cong thirc (IV-a) va hop chat trung
gian ¢ cdng thire (XLV-b) khi ¢6 mit bazo vi nhu NaH, va dung mo6i thich hop vi nhu
N, N-dimetyl formamit (DMF);

Y Y

(o] (@]
H,N [&(RSa)Z]m OVH [&(RSa)z]m
xLv-a)  (Rehn XLvb) e

4: khi ¢6 mit chit khir bao vé vi nhu tetrabutylamoni florua (TBAF) trong THF;
hodc theo mdt cach khac, khi c¢6 mat axit vi nhu HCI trong H,O; hodc theo mot cach khac
khi c6 mat CH;COOH tuy y khi c6 mét nudc;

5: trong dung moi thich hgp vi nhu 2-metyl-2-propanol hogc NMP, tuy y khi c6
mat bazo vi nhu K,COs;

6: khi c¢6 mit chit khir bao vé vi nhu TBAF trong THF; hoac theo mt cach khéic
khi ¢6 mit axit vi nhu HCI trong H,0; hodc theo mét cach khac khi ¢6 mat CH;COOH
tuy y khi c6 mat nude.

Nguoi cé trinh do trung binh s& nhén ra rang hop chét trung gian c6 cong thirc (X-
b) trong so dd 3¢ ¢6 th duoc thay thé bang hop chét trung gian c6 cong thirc ~-NHR ;-X-
C.4alkanediyl-(SO,),3-N(PG)R;-.
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Nhin chung, hop chét ¢6 cong thirc (I-d) cb thé dugc didu ché theo So d6 4:

So db 4
R, 0
/—N—Xe~c alkanediyl —N >
H 1-4 y |
PG (CHR,)0.
(§TT2“1(xxxm) 1 jk\"k1
=X
N Xa ~— N @ (xxxn)
vX Y%
Xc\/( b ) e
Br Br PG
F|{4
N—X ,
—C,_qalkanediyl —N
bG e—C,_salkanediy |
| *?4 (CHR12)0-1 PG
N—Xe—
e—C,_4alkanediyl — r\ll , N>§X3 (XXXV)
CHRios  (xxx1v) O X
>\ Xe b
=X
N @ B—
\! X ;0
Xe P o]
Br
Ry 4
N—2e—C;_salkanediyl —N
AN
< PG pGTG PG
(CHR2)o-1 [C(Rablzka | T
\ N—Xe—c,_,alkanediyl —N
N %a (CHz)\?<CHz) (CHR45) l
N Rol P 12)o-1 (XXXVI)
Xos LN )
=X,
- N
5
k X
Cq
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e R, cl R,
|
H/Xe\C1_4aIkaned|yl ll:ll N/ Xe—C,_4alkanediyl —N o
< TOOH
(CHR12)o-1 [CReb)2ke (CHR2)o-1 [CRsplke
N kS (Ro) CWEFW“ 7 X (o> CHalgo
X 3p1_t (Ra)p1
%%}\ ————( : J’ N %?E\ -———[ : J’ N
(XXXVII) (I-d)
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Trong so dd 4, ‘PG’ 1a nhu dugc dinh nghia trude d6; ‘ra’ duge xac dinh 1a 1 hodc

2; va tat ca cac bién so khac dugc xac dinh theo pham vi clia sang ché.
Trong so d6 4, cac diéu kién phan tmg sau duoc ap dung:

1: khi c6 mit chit khir vi nhu natri triaxetoxyborohydrit (NaBH(OAc)3), khi ¢
mit dung moi thich hop vi nhu DCM (khan);

2: khi c6 mit di-tert-butyl dicarbonat, khi c6 mit dung moéi thich hop vi nhu
DCM;

3: khi c¢6 mit bis(pinacolato)diboron, khi cé mit bazo thich hop vi nhu kali axetat,
khi c6 mit chdt xtac tic thich hop vi nhu [1,1'-bis(diphenylphosphino-
«P)feroxen]diclopaladi-diclometan (1:1) (PdCl,(dppf)-DCM), khi c6 mat dung mdi thich
hop vi nhu 1,4-dioxan;

4: phan Ung ghép cdp gilta hop chit trung gian c6 cong thic (XXXV) va 2,4-
diclopyrimidin, khi ¢6 mat chit xtic tac thich hop vi nhu(PdClLy(dppf)-DCM), khi ¢6 mat
bazo thich hop vi nhu Na,COs, khi c6 mét dung moi thich hop vi nhu 1,4-dioxan;

5: phan mg ghép cép gifta hop chét trung gian c6 cong thirc (XXXVI) va hop chit
trung gian c6 cong thic (IV), khi c6 mat bazo vi nhu NaH, khi c6 mit dung mo6i thich
hop vi nhu N,N-dimetylaxetamit (DMA);

6: khi c6 mit axit vi nhu axit trifloaxetic (TFA) trong dung mdi vi nhu DCM; hoac

theo mot cach khac, c6 mit axit vi nhu HCI trong dung moéi vi nhu 1,4-dioxan tuy
y khi c6 mat nudc; hoac

theo mot cach khéc trude tién c6 mat bazo vi nhu NaOH, va sau do khi c6 mit axit

vi nhu HCI, khi c6 mit dung moi thich hop vi nhu THEF;

7: khi c6 mit chit ghép cip vi nhu dietyl xyanophosphonat, (1H-benzotriazol-1-
yloxy)(tripyrolidin-1-yl)phosphoni hexaflophosphat (PyBOP), 1-
[bis(dimetylamino)metylen]-lH-benzotriazol-l-ium 3-oxit hexaflophosphat (HBTU)
hodc 1-[bis(dimetylamino)metylen]-1H-[1,2,3]triazolo[4,5-b]pyridin-1-ium 3-oxit
hexaflophosphat (HATU) khi c6 mdt bazo vi nhu trietylamin (Et;N) hodc
diisopropyletylamin (DIPEA), trong dung mdi thich hop vi nhu DMF.
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Nhin chung, hop chit ¢6 cong thic (I-d) c6 thé duoc chuyén héa thanh hop chét
c6 cong thie (I-d-2) nhu duge thé hién trong so dd 5:

S0 dé s
R4 Rq
H__Xe—C,_4alkanedi o R |
N— € 1-4alKane |y|——N\f \N/Xe‘C1_4a|kanedin—N\fO
CHR45)0. [C(Rsp)2)ra
( 12)0 1 ’ (CHR12)0_1 ’[C(R5b)2]ra
<X /N\ N
N @ (CHy)p2(CHa)po =~ Xa <\

(I-d) , (I-d-2) ’
Trong so dd 5, hop chét ¢ cong thirc (I-d) duge cho phan ing v6i hop chat trung

gian c6 cong thic R;-Br, dé thu duoc hop chét c6 cong thirc (I-d-2). Phan mg nay
thuong dugce tién hanh khi c6 mit bazo thich hgp vi nhu DIPEA, khi ¢ mit dung mdi
thich hop vi nhu DMF.

Céc phéan ng chitc hda twong tu o thé dugc thuc hién bﬁng cach thay thé R,Br,
vi du, bang alkylsulfonyl clorua, axit clorua hodc sulfamit. Cac nhém chirc khéc cling co
thé duoc dua vao thdng qua phan Ung amin hda khir. T4t ca cac phan Ung ndy c6 thé
duge thue hién trong cac diéu kién phan g chuin da duoc biét 15 béi nguodi b trinh do

trung binh.

Nhin chung, hop chit c6 cong thire (I-f) ¢6 thé duge didu ché theo So db 6:
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1 5b/21ra
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) X
X /Xb (Ra)m \ \a N
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X 2 ( 5a/2im-1 \
B 6 c \
/ N / /R4X /Xb [ (R5a)2]m-1
I CH; (i) C, glkaneciy—N %

| 2\
(C(Rsa)olm1 — »\N C|}OOH o 7 Rj
NN (Lli-a) _ )\
(Ro)n | NT N
(L) (L)

(Ren

7
0
R, >/C salkanediyl— N\(

(Re)n

I
C,_,alkanediyl-NH ?OOH )\ C(Rﬁb)Z]ra
RrN [(\:(Rsb)zlra o N \)32 " ()CHZ)FZ/ JCHZ)DZ
N X~z 3/p1
\a (CH) 7 NCH,),, c ’
Xb 3 p1 J / N B
s _ y\n
)\ N [C(RSa)Z]m-1
H
[C(RSa)Z]m1
(LV) (H) o
(Re)n

Trong so dd 6, ‘PG’ va ‘halo’ 1a nhu dugc dinh nghia truée d6 trong céac so dod
phan ng tdng quat; ‘ra’ duge x4c dinh bang 1 hodc 2; va tAt ca cac bién sb khac duge

xac dinh theo pham vi ctia sang ché.
Trong so d6 6, cic diéu kién phan tmg sau duoc ap dung:
1: khi c6 mit phenylformat, trong dung méi thich hgp vi nhu DCM;

2: phan tng ghép cédp giilta hop chét trung gian c6 cong thic (XLIX) va hop chét
trung gian cé coéng thirc (IV-a), khi c6 mat bazo vi nhu NaH, va dung moéi thich hop vi
nhu N, N-dimetyl formamit (DMF);

3: khi c6 mat NH,R, (vi duy, NH;j néu R, 14 H), trong dung moi thich hop vi nhu
THF;
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4: khi c6 mit keton nhu axeton, axit nhu axit p-toluensulfonic va khi ¢6 mat H,O;

5: phan Ung ghép cép gifta hop chét trung gian c6 cong thirc (LII-a) va hop chét
trung gian c6 cong thiac (LII), khi c6 mat chét ghép cip vi nhu dietyl xyanophosphonat,
(1H-benzotriazol-1-yloxy)(tripyrolidin-1-yl)phosphoni hexaflophosphat (PyBOP), 1-
[bis(dimetylamino)metylen]-1H-benzotriazol-1-ium 3-oxit hexaflophosphat (HBTU)
hoac 1-[bis(dimetylamino)metylen]-1H-[1,2,3]triazolo[4,5-b]pyridin-1-ium 3-oxit
hexaflophosphat (HATU) khi c6 mat bazo vi nhu trietylamin (Et;N) hodc N,N-
diisopropyletylamin (DIPEA), trong dung mdi thich hop vi nhu THF hoac DMF;

6 phan tng ghép cép gilta hop chéit trung gian c6 cong thic (LIII) va hop chat
trung gian c¢6 coéng thic (IX), khi c6 mat chét khr vi nhu natri triaxetoxyborohydrit
(NaBH(OAc)3), va khi c6 mat dung méi thich hgp vi nhu 1,2-dicloetan (DCE);

7: khi c6 mat axit vi nhu axit trifloaxetic (TFA) trong dung m6i vi nhu DCM; hoéc

‘theo mdt cach khac, khi c6 mit axit vi nhu HCI trong dung mdi vi nhu 1,4-dioxan
tuy y khi c6 mat nudce; hoac

theo mot cach khéc, trudc tién c6 mat bazo vi nhw NaOH, va sau d6 khi co mat
axit vi nhu HCl, khi c6 mit dung mdi thich hgp vi nhu THEF;

8: khi c¢6 mit chit ghép cip vi nhu dietyl xyanophosphonat, (1H-benzotriazol-1-
yloxy)(tripyrolidin-1-yl)phosphoni hexaflophosphat (PyBOP), 1-
[bis(dimetylamino)metylen]-1H-benzotriazol-1-ium  3-oxit hexaflophosphat (HBTU)
hoac 1-[bis(dimetylamino)metylen]-1H-[1,2,3]triazolo[4,5-b]pyridin-1 -ium 3-oxit
hexaflophosphat (HATU) khi c¢6 mit bazo vi nhu trietylamin (Et;N) hodgc N,N-
diisopropyletylamin (DIPEA), trong dung mdi thich hop vi nhu DMF.

Nhin chung, hop chit c6 cong thirc (I-g) c6 thé duoc didu ché theo So 6 7a:
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So dd 7a
T Ra
\rC1 _salkanediyl - N\( Rz\rCMaIkanediyl_rL\{O
Ri—N [Q(Rsp)2)r Ri—N [C\(R5b)2]r
\
Xe P 22 1 2 ;(c %o (e
Radpr Vi (Ra) N
PG 3)p1
N /N P ~si_
\ H /
[C(Rsa)2lm~0OH N [C(Rsa)2l~0
(LVIII) \Q/
(v
(Ra)n \ ° l (Re)n
R C1.4alkanediyl - N 0
1-4 yi- \rC1 _salkanediyl - N\<
R1—-N R —
[C\( sb)2]r R >\ [C\(Rsb)zlr
<X —(CH
,\{‘ \a ((/;N|.| ) (CH2)p2 NS )&a N—(CHy)p2
Xe s Xp 2)p2 ;C . Xp (CHz)pz>
Rakpt  pg (R3)p1

N \@/[C(RSa)Z]m\ LG =\~ N [C(Rsa)2li~OH
6 MGy

(Redn 7 Ren
R4
\rc alkanediyl - N RZYC salkanediyl l\,l O
1-4 ~< 1- - \‘<
[QRsb)zk [G(Rep)z}
NS N—(CHaez N Xa N—(Cha)z
§c ~ Xb (CHZ)p;‘ ;(c Y Xb (CHZ)p2>
N (Ra)pr H 8 Y R‘ (R3)p1
- »\H — )\H [C(Rsa)2lm
N C(Rsa)2li~LG N
(LX)
(Rehn -9 Rg),

Trong so dd 7a, ‘PG’ 1a nhu dugc dinh nghia trudc do; ‘LG’ nghia 14 nhém roi
chuyén vi nhu clo hodc mesylat; va tAt ca cac bién sd khac duoc xac dinh theo pham vi
cua sang ché.

Nguoi 6 trinh d§ trung binh s& nhén ra rang cac nhém bao vé c6 thé dé dang dugc
chuyén hoéa thanh nhau bang cach sit dung cac phan tmg da dugc biét r6 nhu duge minh

hoa trong cac vi du cu the.

Trong so d6 7a, cac diéu kién phan img sau dugc ap dung:
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1: khir bao vé nhém hydroxyl bing cach bd sung chit thity phan thich hop vi nhu
tetrabutylamoni florua, khi ¢ mét dung mdi thich hgp vi nhu THF;

2: khir bao vé gbc piperazinyl khi c6 mit moi trudng khi H, va chét xtc tac vi nhu
Pd/C (vi du, 5% trong luong hodc 10% trong lugng) trong dung mdi thich hop vi nhu
MeOH;

3: dua vao nhém roi chuyén (LG) bang cach st dung sulfonyl clorua vi nhu

metansulfonyl clorua (MsCl) hodc p-toluensulfonyl clorua (TsClI) khi ¢c6 mét bazo thich
hop vi nhu DIPEA, khi ¢6 mat dung m6i thich hgp vi nhu DCM,;

4: khir bao vé gdc piperazinyl khi ¢6 mit axit vi nhw TFA trong dung mdi vi nhu
DCM; hoic theo mot cach khéc, khi ¢6 mit axit vi nhu HCI trong dung méi vi nhu 1,4-
dioxan tuy y khi c6 mét nudc;

5: khi c6 mit chét khir bao vé vi nhu TBAF trong THF; hodc theo mét cach khac,
khi ¢6 mit axit vi nhu HCI trong H,0; hodc theo mdt cach khéac khi c6 mat CH;COOH
tuy y khi c6 mat nudce;

6: khir bao vé gdc piperazinyl khi c6 mat axit vi nhu TFA trong dung mdi vi nhu
DCM; hodc theo mdt cach khéc, khi c6 mat axit vi nhu HCI trong dung méi vi nhu 1,4-
dioxan tuy y khi c6 mét nudc;

7: dwa vao nhoém roi chuyén (LG) bang cach st dung, vi du, thionyl clorua khi c6
mit dung moi thich hgp vi nhu 1,2-dicloetan;

8: khi c6 mit bazo thich hop, vi nhu K,COs, khi c6 mét dung mdi thich hgp vi nhu
DMF;

Nhin chung, hop chit trung gian c¢6 cdng thirc (LVI) ¢6 thé dugc didu ché theo So
s 7b:
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halo
N
Xc — xb
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(LX)
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Ry 0

RZYC1_AaIkanediyl\,L /< RZYC1_4aIkanediyl\N
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C:
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~——Si—__ 7 N\ \\176
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=N N\Q/tcmsa)z]m\o \Q/tcmsamm\o
(Lvy (LXIV)

(Re)n (Re)n
Trong so dd 7b, ‘PG’ va ‘halo’ 1a nhu dugc dinh nghia trude d6 trong céc so a6
phan tng téng quat; va tAt ca cac bién sb khac dugc xac dinh theo pham vi cua sang ché.
Trong so d6 7b, cac diéu kién phan tng sau dugc ap dung:

1: khi ¢ mit bazo vi nhu NaH, va dung méi thich hop vi nhu N,N-dimetyl
formamit (DMF);

2: phan ung véi hop chét trung gian c6 cong thuc (V-al):

R2
R1 /R4
\H)\C1_4alkanediyl—NH (V-al)
tiy y khi cé mit bazo thich hop, vi nhu Na,COs, tily y khi c6 mat dung mo6i thich

hop vi nhu DMA hodc NMP, hoéc trong hdn hop ctia cdc dung mdi vi nhu DMA/DMSO
(“DMSO” nghia la dimetyl sulfoxit);
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3: trudc tién phan tng v6i hop chét trung gian ¢6 céng thirc (LXIV-a) khi c6 mit
bazo thich hop, vi nhu Et;N, khi ¢ mét dung moi thich hop vi nhu CH;CN; va sau d6 bd
sung (LXIV-b) vao hdn hop:

H
0 /N_(C>H2)p2
A cRe )l —Cl (LXIV-a (D
— - LXIV-b
Cl [C(Rsp)2]r ( ) XN ( )
(R3)p1 \PG

4: phan tng v&i hop chit trung gian ¢6 cong thirc (LXV):

Re 0
Rz\rc1_4a|kaneo|iy|\,1l
Ri—N [QRe0)2)
—(CH
(LXV) ((/: (>2)p2
)2
N
(R3)p1 \

PG

khi c6 mit bazo thich hgp, vi nhu K,CO;, khi ¢6 mét dung moi thich hgp vi nhu
DMF.

Hop chét trung gian c6 cdng thc (LXV) c¢6 ban trén thi trudng hodc c6 thé duoc
diéu ché bing phwong phap chuin nghia 1a rd rang dbi voi nguoi cb trinh d6 trung binh

trong linh vuc ky thudt nay hodc nhu dugc mo ta trong phﬁn thtr nghiém cu thé.

Nhu duge néu trén ddy, ngudi ¢6 trinh d6 trung binh s€ nhéan ra rang hop chit c6
cdng thic (I) con cod thé dugc chitc hoa theo cac phuong phéap da duge biét 5 bai nguoi

¢ trinh dd trung binh trong linh vuc k¥ thuét nay.

Vi duy, hop chét c6 cong thie (I) trong d6 R 1a hydroxyC,4alkyl, c6 thé con duge
chitc héa thanh hop chét c6 cong thire (1), trong d6 R; 1a Cy4alkyloxyCi4alkyl tiy y duge
thé, theo cac phuong phap da duge biét rd bdi nguoi o trinh d6 trung binh trong linh vuc
k§ thuat nay. C6 thé cAn phai bao vé nhém chirc phan tng dé tranh su két tha khong
mong mubn cla chung trong cac phén ung.
Céac nhém bao vé thong thudng co thé duoc st dung theo thuc té chudn. Vi du 2-
(trimetylsilyl)etoxymetyl cé th8 duoc st dung dé bao vé nhém amin gilta vong

pyrimidinyl va vong A.
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Vi dy, néu R; 13 C,alkyloxyC4alkyl duoc thé béng nhom hydroxy, nhém
hydroxy nay c6 thé dugc chirc héa thanh nhém roi chuyén (théng qua phan tng véi vi
du, metansulfonyl clorua) sau dé n6 co thé duge cho phan tng véi nguyén tit nito dugce
chitc héa (-NRscRs¢ hodic Ryg) d& thu dugc hop chat ¢6 cong thirc (I) khac theo pham vi

cua sang ché.
Nhin chung, hgp chit c6 cong thirc (I-h) c6 thé dugc diéu ché theo So db 8:

PG Cq.qalkanediyl —(SOz);s—NHR,

PG
[C(Rsp)2)ra hal [C(Rsb)2lra )’(e PG
alo
Xd2 xd NR [C(Rsb)zlra
s 2 1
(CHz)pz\(CHZ)pZ N %kx (Cﬁz)p2\(CH2)p2
(R3>p1 ) | | | 2 (RS)p1 (Cﬁ))(dz\(CHz)pz

>l<d1 X o Xa T/ " Rt

[ l Xen %o Xd1

2
(IV-a) XN |

I _— C
H,yN 1 N
z N/)\N |
(Re)n H (Re)n / N
H

(LXVI) (LXVin N (Redn
3/ (wLxvm)
Cy.4alkanediyl—(SO;)p3—NR4 0
NHR,
X C1.4alkanediyl—(S02),3
/e x/ COOH
[C(Rsb)z)ra °
N Né P
o o
NZT X, (CHy)p ~{CH2)p2 o (P~ ol
)l( l)|<b (Rs)p1 ‘ | |a (Ra)pt
X /xd1 Xc ~ Xb Xd1
: !
| SN o (LXIX)
I |
N 7
H (Re)n N N 9
n

(I-h)

Trong so db 8, ‘PG’ va ‘halo’ 14 nhu dugc dinh nghia trudc d6 trong cac so )
phén tmg tong quét; ‘ra’ dugc xéc dinh bang 1 hodc 2; va tAt ca cac bién sb khac duoc

xac dinh theo pham vi clia sang ché.
Trong so dd 8, cac didu kién phan mg sau dugc ap dung:

1: Hop chit trung gian c¢6 cdng thirc (LXVI) c6 thé duoc cho phan tmg véi hop

chét trung gian c6 cong thirc (IV-a) khi c6 mat axit thich hop vi nhu axit p-toluensulfonic
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monohydrat trong dung mdi thich hop nhu, vi du, 1,4-dioxan, hodc hdn hop ctia cdc dung

moi thich hgp nhu, vi du, hdn hop cta 1,4-dioxan va 2-propanol;

2: Hop chét trung gian c6 cdng thire (LXVII) ¢6 thé duoc cho phan tmg véi hop
chit trung gian cé cong thic —NHR;-X.-C.4alkanediyl-(SOy),3-NHR;- tuy y khi c6 mat
bazo thich hop, vi nhu Na,CO;, tiy y khi c6 mat dung moi thich hgp vi nhu N,N-
dimetylaxetamit (DMA) hodc 1-metyl-2-pyrolidinon (NMP) hodc hdn hop cia cac dung
mdi vi nhu DMA/DMSO (“DMSO” nghia la dimetyl sulfoxit);

3: khi c6 mit axit vi nhu axit trifloaxetic (TFA) trong dung m6i vi nhu DCM; hoéc

theo mdt cach khac khi c6 mat axit vi nhu HCI trong dung moi vi nhu 1,4-dioxan
tuy v khi ¢ mat nude; hodc

theo mot cach khéc trude tién c6 méat bazo vi nhu NaOH, va sau d6 khi c6 mat axit

vi nhu HCL, khi c6 mit dung mdi thich hop vi nhu THEF;

4: khi c¢6 mit chit ghép cip vi nhu dietyl xyanophosphonat, (1H-benzotriazol-1-
yloxy)(tripyrolidin-1-yl)phosphoni hexaflophosphat (PyBOP), 1-
[bis(dimetylamino)metylen]-lH-benzotriazol-l-ium 3-oxit hexaflophosphat (HBTU)
hoac 1-[bis(dimetylamino)metylen]-1H-[1,2,3]triazolo[4,5 -b]pyridin-1-ium 3-oxit
hexaflophosphat (HATU) khi c¢6 mat bazo vi nhu trietylamin (Et;N) hodc N,N-
diisopropyletylamin (DIPEA), trong dung mdi thich hop vi nhu DMF.

Hop chét trung gian c6 cdng thirc (LXVI) ¢6 ban trén thi truong hodc co thé duogc
didu ché bang phuong phap chuin nghia 12 rd rang dbi véi ngudi c6 trinh d§ trung binh
trong linh vuc k¥ thuat ndy hodc nhu duoc mo ta trong phﬁn thir nghiém cu thé.

Néu nhém Boc truc tiép duoc gén vao nguyén ti nito trong hop chét trung gian c6
cong thire (LXVIII) (trudng hop nay 1a khir bang 0 trong pham vi), nguyén tir nito c6 thé
nay duoc khir bao vé, vi du, trong cac diéu kién axit (vi du, HCI trong dioxan). Sau do,
hop chét trung gian thu dugc c6 thé dugc cho phan ung voi RG-[C(Rsp)2]-Boc, trong do
RG 14 nhém phéan Gmg nhu, vi du, bromo.

Nhin chung, hop chét co cong thire (I-1) co thé duoc diéu ché theo So dd 9:
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Trong so dd 9a, ‘PG’ la nhu duge dinh nghia truéc do; ‘Boc’ la tert-

butoxycarbonyl; va tat ca cac bien s6 khac dugc xac dinh theo pham vi ctia sang ché.
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Trong so d0 9a, cac diéu kién phan Umg sau dugc ap dung:

1: khi ¢6 mit bazo thich hgp vi nhu Et;N hodc DIPEA, trong dung moi thich hop
vi nhu DCM;

2: trude tién khi ¢6 mit bazo thich hop vi nhu Cs,COj5 trong dung mo6i thich hop vi
nhu DMF; va sau d6 khi ¢ mit nhém khir bao vé vi nhu thiophenol;

3: trudce tién phan Gng véi tert-butoxycarbonyl anhydrit khi c6 mat chét xuc tac
thich hop nhu DMAP trong dung mdi thich hop vi nhu DCM; va sau d6 khi ¢6 mét bazo
thich hop vi nhu tetrabutylamoni florua (TBAF) trong dung mdi thich hgp vi nhu THF;

4: trude tién khi c6 mat metansulfonyl clorua, khi c6 mét bazo vi nhu DIPEA, khi
c6 mit dung mdi thich hgp vi nhu DCM hodc DMF; va sau d6 phan tng ghép cép voi
hop chét trung gian c6 cong thirc (LXIV-c);

5: khi c6 mit axit vi nhu axit trifloaxetic (TFA) trong dung méi vi nhu DCM; hodc

theo mot cach khac khi cé mit axit vi nhu HCI trong dung moéi vi nhu 1,4-dioxan
tuy y khi c6 mét nudc; hodc

theo mdt cach khéc trudce tién c6 mat bazo vi nhu NaOH, va sau d6 khi ¢6 mat axit

vi nhu HC, khi ¢6 mit dung méi thich hop vi nhu THF;

6: khi c¢6 mat chit ghép cip vi nhu dietyl xyanophosphonat, (1H-benzotriazol-1-
yloxy)(tripyrolidin-1-yl)phosphoni hexaflophosphat (PyBOP), 1-
[bis(dimetylamino)metylen]-1H-benzotriazol-1-ium  3-oxit hexaflophosphat (HBTU)
hodc 1-[bis(dimetylamino)metylen]-1H-[1,2,3]triazolo[4,5-b]pyridin-1-ium 3-oxit
hexaflophosphat (HATU) khi ¢6 mit bazo vi nhu trietylamin (Et;N) hodc N,N-
diisopropyletylamin (DIPEA), trong dung mdi thich hop vi nhu DMF.

Trong so dd 9, hop chét trung gian c6 cong thie (LXXIII) c6 thé dwoc thay thé
bing hop chét trung gian c6 cdng thirc (XX) ma cb thé phan g thém nita theo céc
phuong phép phéan tng twong tw nhu dugc md ta trong so dd 9 dé thu dugc hop chét co
cdng thuc (I-12):
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Ry
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Nhin chung, hop chit trung gian c6 cong thie (LXXIX) co thé duoc didu ché theo
So 6 10:

So dd 10
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L
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Hop chét trung gian c6 cong thie (LXXIX) sau d6 con co thé dugc phan ting theo

cac phuong phép phan ng tuong ty nhu dugc mo ta trong cac budc 4, 5 va 6 clia so o 1.
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Trong so dd 10, ‘PG’, ‘halo’ va ‘Ms’ 1a nhu duoc dinh nghia trudc d6 trong céc so
d6 phan tmg tdng quét; va tit ca cac bién sb khac duoc xac dinh theo pham vi ctia séng

ché.
Trong so dd 10, cac diéu kién phan ting sau duoc 4p dung:

1: khi ¢c6 mat metansulfonyl clorua, khi c6 mét bazo vi nhu DIPEA, khi c¢6 mat

dung méi thich hgp vi nhu DCM,;

2: phan ing ghép cap gifta hop chét trung gian c6 cong thirc (LXXVI) va hop chét
trung gian ¢6 cong thic (LXIV-c), khi ¢6 mat bazo thich hop vi nhu K;CO3, khi ¢6 mat
dung moéi thich hop vi nhu DMF;

3: khi cé mit axit vi nhu axit trifloaxetic (TFA) trong dung moi vi nhu DCM; hodc

theo mot cach khac, khi ¢ mit axit vi nhu HCI trong dung moéi vi nhu 1,4-dioxan
tuy y khi c6 mét nudc; hodc

theo mdt cach khac, trude tién ¢d mat bazo vi nhu NaOH, va sau d6 c¢d mit axit vi

nhu HC], khi ¢6 mat dung mo6i thich hop vi nhu THF;

4: phan Gng gitta hop chét trung gian c6 cong thire (LXXVIII) va hop chét trung
gian c6 cong thue (LXXVIII-a) khi ¢é mit bazo thich hop vi nhu EN trong dung moéi
thich hgp vi nhu DCM.

Hop chit ¢6 cong thire (1), trong d6 R; va R, hodc R; va Ry, cung nhau tao ra Cy.
salkanediyl hodc C,4alkenediyl, va duoc thé b%mg hydroxyl trén C,.salkanediyl hodc C,.
salkenediyl nay, co thé dwoc chuyén héa thanh hop chéit c6 cong thirc (I) khac béng céc
phan rng sau:

- hydroxyl thanh azit ion: trong dung méi thich hop nhu THF, khi c6
mat phdi tir nhu triphenylphosphin (PPhj), ngudn azit nhu diphenylphosphoryl
azit (DPPA) va khi c6 mat azodicarboxylat vi nhu diisopropyl azodicarboxylat
(DIAD);

- azit thanh NH,: thdng qua phan tmg khtr khi c6 mat mdi trudng khi
H, va chit xuc tac vi nhu Pt/C hodc Pd/C (vi du, 5% trong lugng hodc 10%
trong lugng) trong dung méi thich hop vi nhu MeOH hodc THF;
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- NH, thanh NH,-S(=0),-NH-: thong qua phan ung véi sulfamit trong

dung moi thich hop vi nhu dioxan;

- hydroxyl thanh oxo: oxy héa Swern thanh keton bang cach str dung
oxalyl clorua, dimety! sulfoxit (DMSO) va bazo hitu co vi nhu Et;N;

- hydroxyl thanh xyano: chuyén héa thit nh4t nhém hydroxyl thanh
CH;-S(=0),-O- théng qua phan mg véi mesylclorua trong dung moéi thich hop
nhu DCM khi cé mit bazo thich hgp vi nhu DIPEA; chuyén hoa thir hai CHs-
S(=0),-0- thanh nhém xyano bang cach phan tng véi vi du, NaCN trong dung
moi thich hop vi nhu DMSO;

- hydroxyl thanh flo: trong dung méi thich hop nhu THF khi c6 mat
bazo thich hop (chét thic day) vi nhu 1,8-diazabixyclo[5.4.0Jundecene-7
(DBU) khi c6 mit chit phan ung flo héa nhu (dietylamino)diflosulfonium
tetrafloborat (XtalFluor-E®).

Trong t4t c cdc quy trinh diéu ché nay, cic san phim phan tmg ¢6 thé duoc phin
lap khoi moi trudng phan ung va, néu cin, duge tinh ché thém theo cac phuwong phap
thuong duoc biét dén trong linh vuc k¥ thudt nay nhu, vi dy, chiét, tinh ché, nghién va séc
ky. Dic biét 13, céc chit ddng phan 1ap thé c6 thé duge phan 1ap theo phuong phap sic ky
bang céach st dung pha 4n dinh khong dbi xtng nhu, vi dy, Chiralpak® AD (amylose 3,5
dimetyl-phenyl carbamat) hodc Chiralpak® AS, déu duoc mua cua Daicel Chemical
Industries, Ltd, tai Nhat Ban, hodc béng séc ky 16ng siéu téi han (SFC).

Céac dang tinh khiét khong d6i xting cua hop chét c6 cong thire (I) tao ra nhom cac
hop chét duge wu tién. Do d6, cac dang tinh khiét khong dbi xtng cta cac hop chét trung
gian va cac dang mudi cta ching dic biét hiru ich dé didu ché hop chit tinh khiét khéng
dbi xtmg c6 cong thire (I). Tuong tu, cac hdn hop ddng phan dbi anh ciia cac hop chét
trung gian hitu ich d2 didu ché hop chét c¢6 cong thirc () ¢6 cAu hinh tuong tng.

Duwoc ly

ba phat hién ra rang, hop chat theo séng ché c6 hoat tinh tc ché EF2K va tlly y ¢6
thé con c6 hoat tinh tc ché Vps34.

Hop chét theo séng ché va céc duge phim chira hop chét nay c6 thé hiru ich aé
didu tri hosc phong ngira, dic biét 1a diéu tri, c4c bénh nhu bénh ung thu, chimg trdm
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cam, chimg than kinh mém déo (chimg mém déo xi-ndp va ching mém déo khéng xi-

nap), va roi loan tri nh¢d va roi loan hoc tap.

Dic biét 1a, hgp chat theo sang ché va cac dugc pham chira né cé thé dugc st

dung d¢ diéu tri hodc ngin ngira, dic biét la dé dicu tri, bénh mau 4c tinh hodc u ran.

Theo mdt phuong an cu thé, u rén néu trén duge chon tir nhém bao gdm u nguyén
bio thin kinh dém, u nguyén bao tiy, bénh ung thu tuyén tién liét, bénh ung thu vi, bénh

ung thu budng trimg va bénh ung thu dai truc trang.

Pic biét 13, hop chat theo sdng ché va cdc dugc pham chita nd c6 theé dugc st
dung dé diéu tri hodc ngin nglra, dac biét la d€ diCu tri, u néo, dac biét 1a u nguyén bao

than kinh dém va u nguyén bao tuy.

Dic biét 1a, hop chét theo séng ché va cac duoc phém chita né c6 thé duoc sur
dung dé diéu tri hodc ngin nglra, dc biét la dé diéu tri, bénh ung thu tuyén tién liét, bénh

ung thu v, bénh ung thu buéng tring va bénh ung thu dai tryc trang.

Céac vi du vé cac bénh ung thu khac ¢6 thé duoc diéu tri (hodc e ché) bao gém,
nhung khdng chi gi6i han ¢, carcinom, vi du, carcinom bang quang, v, rudt két (vi du,
carcinom dai truc trang nhu carcinom tuyén rudt két va u tuyén rudt két), than, té bao
chuyén tiép, tlr cung, bidu bi, gan, phdi (vi dy, carcinom tuyén, bénh ung thu phdi té bao
nhé va carcinom phdi té bao khong nho, bénh ung thu phoi té bao vay), bénh ung thu
thyc quan, du va cd, tai mat, budng trimg, tuyén tuy (vi dy, carcinom tuyén tuy ngoai
tiét), da day, da day-rudt (con dugc biét 1a da day) (vi dy, u co chét da day-rudt), cd tur
cung, ndi mac tr cung, tuyén giap, tuyén tién liét, hodc da (vi dy, carcinom té bao vay
hoic sarcom bi xo 16i); bénh ung thu tuyén yén, u sinh huyét ctia dong té bao lympho, vi
du, bénh bach cAu, bénh bach cau thé lympho cép tinh, bénh bach cau thé lympho man
tinh, u lympho té bao B (vi dy, u lympho t& bao B 16n lan tda), u lympho té bao T, u
lympho Hodgkin, u lympho khong phai Hodgkin, u lympho té bao téc, hodc u lympho
Burkett; u sinh huyét cua dong té bao dang tay, vi du, bénh bach cAu, bénh bach ciu dang
tay cép va man tinh, bénh bach cdu don bao dang tiy man tinh (CMML), r6i loan ting
sinh dang tuy, hdi chiing ting sinh dang tiy, hoi chimg loan san tuy, hodc bénh bach ciu
tién dang tiy; bénh da u tiy; bénh ung thu nang tuyén giap; bénh ung thu té bao gan, u
géc trung md (vi dy, sarcoma Ewing), vi du, sarcoma xo hodc sarcoma co van; u hé than

kinh trung wong hodc hé than kinh ngoai bién, vi dy, u bao hinh sao, u nguyén bao thn
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kinh, u thn kinh dém (nhu u nguyén bao than kinh dém da hinh) hozc u dy than kinh
thinh gidc; u melanin; u tinh; carcinom phéi gdy quaéi thai; sarcom tao xwong; bénh kho
da séc td; u gai sung; bénh ung thu nang tuyén giap; hodc sarcom Kaposi. Dic biét 13,
bénh ung thu phéi té bao vay, bénh ung thu vii, bénh ung thu dai truc trang, u nguyén bao
than kinh dém, u bao hinh sao, bénh ung thw tuyén tién liét, bénh ung thu phdi t bao
nhé, u melanin, bénh ung thu dau va cd, bénh ung thu tuyén gidp, bénh ung thu tir cung,
bénh ung thu da day, bénh ung thu té bao gan, bénh ung thu cb tir cung, bénh da u tuy,
bénh ung thu bang quang, bénh ung thu ndi mac tir cung, bénh ung thu té bao chuyén

tiép, bénh ung thu rudt két, sarcoma co van, bénh ung thu tuyén yén.

Hop chét theo sang ché va céc duoc phim chira hop chét nay cling c6 thé hiru ich
dé didu tri hosic phong ngira, dic biét 1a didu tri, cc bénh nhu bénh sét rét, bénh viém

khép dang thép, bénh luput va HIV.

Hop chat theo sang ché va cac duoc phim chira n6 cling c6 thé duoc sir dung dé
diéu tri cdc bénh sinh huyét khi ting sinh té bao bat thudng bat k& tién 4c tinh hoic én
dinh nhu cdc bénh téng sinh dang ty. Cac bénh ting sinh dang tay ("MPD"s) 14 nhém
bénh vé tlly xuong trong d6 san sinh té bao quéa mirc. Chiing lién quan dén, va c6 thé phat
trién thanh, hoi chimg loan san tiy. Cac bénh ting sinh dang ty bao gdm bénh da héng
ciu nguyén phat, bénh tang tiéu cdu nguyén phét va bénh xo tiy nguyén phat. Mot rdi
loan mau khdc 1a hdi ching ting bach ciu ai toan. Cac bénh ting sinh md bach huyét té

bao T bao gom cac bénh c6 ngudn goc tir céc t€ bao diét tu nhién.

Do dé, trong dugc pham, viéc sir dung hodc phuong phap theo sang ché dé diéu trj
bénh hoic tinh trang bénh ly bao gdm sy sinh truong t& bao bat thuong, bénh hoic tinh
trang bénh ly bao gdm su sinh truong t& bao bét thudng theo mot phuong 4n 1a bénh ung
thu.

Hop chét theo sang ché ciing ¢o cac tng dung diéu tri bénh trong viéc lam nhay
céc té bao khdi u dé xa tri va hoa tri.

Do d6, hop chét theo sang ché co thé duogc stt dung lam "chét nhay birc xa"
va/hodc “chét nhay héa chit” hodc cé thé duoc két hop v&i mot "chét nhay birc xa"

va/hodc “chét nhay héa chit” khac.

Thuat ngir "chét nhay biic xa", nhu duge sir dung trong ban md ta, dugc xac dinh

12 phén tir, tt hon 1 phan tir ¢6 phan tir lugng thp, dugc cho dong vét ding véi luong
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cho tac dung diéu trj bénh ¢ 1am ting d6 nhay cua céc t& bao vdi birc xa ion héa va/hoic

thiic day viéc di€u tri cac bénh c6 the diu tri dugc bang birc xa ion hoa.

Thuat nglt “chat nhay hda chit”, nhu duoc st dung trong ban mo ta, dugc xac dinh
la phéan tu, t5t hon 1a phéan tr c6 phéan tr lugng thép, dugc cho dong vat dung véi lugng
cho tac dung diéu tri bénh dé lam tiang d6 nhay cua cac té bao véi héa tri va/hodc thic

day viéc diéu tri cac bénh c6 thé diéu tri dugc bang héa tri.

M&bt vai co ché vé cach thic tac dong cua chét nhay buc xa dd dugc néu trong tai
liéu bao gdm: chit nhay birc xa té bao giam oxy khong khi (vi du, hop chét 2-
nitroimidazol, va hogp chét benzotriazin dioxit) bit chudc oxy hodc theo mét cach khac
hoat dong nhu chét khir sinh hoc trong diéu kién giam oxy huyét; cht nhay buc xa khong
phai té bao giam oxy khong khi (vi du, pyrimidin dugc halogen héa) c6 thé twong tu bazo
ADN va uu tién két hop vao ADN ctia céc € bao ung thur va nhd d6 thuc day sy pha hiy
phén tor ADN nho cadm Ung bdi buc xa va’/hodc ngédn chédn co ché sira chita ADN thong
thudng; va cac co ché tic dong tiém niang khéc nhau khic dugc cho 14 chét nhay birc xa
dé diéu tri bénh.

Nhiéu phac dd diéu tri bénh ung thu hién str dung chét nhay birc xa két hop vai
buic xa tia x. Cac vi du vé chét nhay blrc xa hoat hda boi tia x bao gém, nhung khéng chi
gidi han &, cac chit sau: metronidazol, misonidazol, desmetylmisonidazol, pimonidazol,
etanidazol, nimorazol, mitomyxin C, RSU 1069, SR 4233, EO9, RB 6145, nicotinamit, 5-
bromodeoxyuridin  (BUdR), 5- iododeoxyuridin (IUdR), bromodeoxyxytidin,
flodeoxyuridin (FudR), hydroxyurea, xisplatin, va cac chét twong tu hitu hiéu cho tac

dung diéu tri bénh va cac dan xuat clia chung.

Liéu phéap quang déng (PDT) dé diéu tri ung thu sir dung 4nh sang nhin thdy dudi
dang chit hoat hoa btic xa ctia chit nhay. Cac vi du vé chit nhay birc xa quang dong bao
gdm céc chit sau, nhung khéng chi gidi han &: dén xuit hematoporphyrin, Photofrin, ddn
xudt benzoporphyrin, thiéc etioporphyrin, pheoborbide-a, bacterioclophyll-a,
naphtaloxyanin, phtaloxyanin, k&m phtaloxyanin, va céc chit twong tu hitu hiéu cho tac

dung di€u tri bénh va c4c dan xuat ciia chiing.

Céac chét nhay btc xa co thé duoc dung két hop v6i lugng cho tac dung diéu tri
bénh ctia mot hodc nhidu hop chit khac, bao gém, nhung khéng chi gidi han &: cac hop
chét thic ddy chit nhay birc xa két hop vao t& bao dich; cac hop chit kiém soat Dong
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chét didu tri, chét dinh dudng, va/hofic oxy vio té bao dich; chét héa trj the dong dén khéi
u c6 hodc khdng c6 birc xa bd sung; hodc céc hop chit hitu hiéu cho tac dung diéu tri

bénh khac dé diéu trj bénh ung thw hodc c4c bénh khéc.

Céc chét nhay hoa chét c6 thé duge ding két hop v6i lugng cho téc dung diéu tri
bénh ctia mdt hodc nhidu hop chit khac, bao gdm nhung khong chi giéi han ¢: céc hop
chét thic ddy chit nhay héa chét két hop vao t& bao dich; cac hop chét chay chét didu tri,
chét dinh dudng, va/hodc oxy vao t& bao dich; chit héa trj tac ddng dén khéi u hoic cac
hop chét hitu hiéu cho tic dung diéu trj bénh khéc @8 didu tri bénh ung thu hodc bénh
khac. Céc chit dbi khang canxi, vi dy, verapamil, duoc théy 12 htu ich trong ) hop v6i
c4c chit chdng ung thu @2 thiét 14p tinh nhay hoa trong céc t& bao khdi u khang cac chit
hoa tri dugce chép nhén va tao hoat lyc hi¢u qua cua cac hop chét nay trong céc bénh é4c
tinh nhay thubc.

Séng ché d& cip dén hop chat c6 cong thirc (I) va cac mudi cong dugc dung, va
céc solvat clia n6, dé sir dung lam thude.

Séng ché con d8 cap dén hop chét ¢4 cong thic (I) va cac mubi céng duge dung,
VA céc solvat ciia n6, d& st dung dé tre ché EF2K va tly y con sir dung 8 trc ché Vps34.

Hop chét theo sang ché c6 thé 14 "chit chdng ung thu", thut ngft nay con bao gbdm
"chét sinh trudng té bao khéng khéi u" va "chit khéng ung thu".

Séng ché con @& cap dén hop chit ¢6 cong thire (I) va céc mubi cong dugc dung,
vA céc solvat ctia nd, dé st dung d8 diéu tri cac bénh néu trén.

Séang ché con dé cép dén hop chét c6 cong thite (I) va céc mubi cdng dugc dung,
va chc solvat ciia nb, d& didu tri hodic ngin ngira, ddc biét 1a dé diéu tri, cAc bénh néu trén.

Séng ché con d& cép dén hop chét c6 cong thire (I) va cac mudi cdng duoc dung,
va céac solvat cta no, &8 d@idu tri ho#ic ngin ngira, déc bigt la @2 didu tri, cac bénh hodc tinh
trang bénh ly qua trung gian EF2K.

Séng ché con dé cap dén hop chét c6 cong thire (I) va cic mubi cong dugc dung,
va cdc solvat ctia nd, @& didu trj hodic ngin nglra, déc bigt 12 @& didu tri, cac bénh hojc tinh
trang bénh ly qua trung gian EF2K va tiy y Vps34.

Séang ché con md ta dén viéc stt dung hop chét ¢ cong thie (1) va cac mudi cong

duoc dung, va cic solvat clia nd, d€ san xuat thuodc.
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Sang ché con mo ta dén viée sir dung hop chat c6 cong thire (I) va céc mudi cong
dugc dung, va céc solvat ciia n6, dé san xuft thuéc d& tic ché EF2K va tiy ¥ con d& tc

ché Vps34.

Sang ché con mo ta dén vige st dung hop chat c6 c¢dng thirc (I) va cac mubi cong
dwoc dung, va céc solvat ciia né, dé san xuft thude @8 diéu tri hodc ngin ngira, dic biét la

@& didu tri, tinh trang bénh ly bét ky trong sb c4c tinh trang bénh 1y néu trén day.

Sang ché con mo ta dén viée st dung hop chat c6 cong thie (I) va cac mubi cong
duoc dung, va céc solvat ciia no, d& san xut thubc d& didu tri tinh trang bénh 1y bat ky

trong sb céc tinh trang bénh 1y néu trén day.

Hop chit ¢ cong thire (I) va cac mudi cong duge dung, va céc solvat ciia no, c6
thé duoc ding cho ddng vét c6 vi, tot hon 12 ngudi 4 didu tri hodc ngin ngira bénh bt

ky trong s6 céc bénh néu trén ddy.

Hop chét theo séng ché ciing c6 thé duoc st dung @& t61 wu héa viéc san xuét

protein trén quy mo cong nghiép.

Xét dén loi ich ctia hop chét c6 cong thic (I) va cac mudi cong dugc dung, va cic
solvat clia nd, sang ché d& xuét phuong phép didu tri cho cac dong vit miu nong, bao
gbdm ngudi, méc hodc phwong phip phong ngira cho c4c ddng vat mau néng, bao gdm

ngudi, mic bénh bét ky trong $6 céc bénh néu trén day.

Phuong phdp néu trén bao gdm bude cho dong vét mau ndng, bao gdm ngudi
dung, tic 1a dung toan thén hodc cuc b, t5t hon 1a ding qua dudng miéng, mot lugng
hitu hiéu clia hop chit ¢6 cong thic (I) va cac mudi cong duge dung, va céc solvat clia

7

no.

Céc chuyén gia trong linh vyc didu tri c4c bénh nay co thé xé4c dinh luong hing
ngdy cho tac dung didu tri bénh tir cac két qua thir nghiém néu dudi day. Lugng hing
ngdy cho tic dung didu tri bénh c6 thé nim trong khodng tir 0,005mg/kg dén 50mg/kg,
dic biét 1a nim trong khoang tir 0,01mg/kg dén 50mg/kg trong luong co thé, dic biét hon
12 ndm trong khoang tir 0,01mg/kg dén 25mg/kg trong lugng co thé, t&t hon 12 nim trong
khoang tir 0,01mg/kg dén 15mg/kg, t6t hon nita 13 nim trong khoang tir 0,01mg/kg dén
10mg/kg, thdm chi t5t hon nita 1a ndm trong khoang tir 0,01mg/kg dén 1mg/kg, t6t nhét 1a
nim trong khoang tir 0,05mg/kg dén 1mg/kg trong luong co thé. Luong hop chit theo

nn
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sang ché, con dugc goi la thanh phén hoat tinh trong ban mé ta, dugc yéu cau dé dat duoc
hiéu qua diéu tri bénh duong nhién sg&, thay dbi trén co s timg trudng hop, vi du, véi hop
chét cu thé, duong dung, d6 tudi va tinh trang ctia dbi tuong nhén, va 161 loan hodc bénh

cu thé duogc diéu tri.

Phuong phap diéu tri cling c6 thé bao gdm budc dung thanh phén hoat tinh trong
ché d6 tir mot dén bdn 14n ding trong mdt ngdy. Trong cdc phuong phap diéu tri nay, hop
chét theo sang ché t6t hon 1a duoc phéi trdn trude khi dung. Nhu duge mo ta dudi day,
cac dugc pham thich hop duge bao ché theo céc quy trinh da biét bang cach sir dung céc
thanh phdn da biét rd va d4 sin co.

Hop chét theo sang ché, ¢6 thé thich hop dé diéu tri hodc ngin ngira bénh ung thu
hodc céc tinh trang bénh ly lién quan dén ung thu, ¢6 thé dugc ding mdt minh hodc két
hgp v6i cac nhém khég: c6 mot hodc nhiéu chét diéu tri bénh bd sung. Liéu phap két hop
bao gém viéc ding duge phim liéu duy nhét chira hop chit c6 cong thie (I), mudi cong
duoc dung, hodc solvat cuia nd, va mot hodc nhidu chit diéu tri bénh bd sung, cling nhu
viéc dung hop chét ¢6 cong thic (1), mudi cong duge dung, hodc solvat ciia nd, va mdi
chét didu tri bénh bd sung trong dugc phim liéu riéng ré& ctia chinh nd. Vi dy, hop chat c6
cong thuc (I), mudi cong duoc dung, hodc solvat ctia no, va chét didu tri bénh c6 thé
dugce dung cho bénh nhin cung trong ché phim liéu duy nhét ding qua dudng miéng nhu
vién nén hodc vién nang, hoic mdi chét c6 thé duge dung trong cc duge phim lidu riéng

ré dung qua dudng miéng.

Trong khi thanh phan hoat tinh c6 thé duoc dung mot minh, tot hon 14 trinh bay n6

duéi dang duoc phim.

Do d6, sang ché con dé cap dén dugc phim chira chit mang dugc dung va, dudi
dang thanh phén hoat tinh, Iugng cho tac dung diéu tri bénh ctia hop chét c6 cong thic
@, mudi cong duoc dung, hodc solvat ciia no.

Chét mang hoic chét pha lodng phai “chap nhén dugc” theo nghia tuong thich véi
céc thanh phan khac ctia duge phdm va khéng giy hai cho d6i tuong nhan né.

Dé d& st dung, ddi tugng hop chit c6 thé duoc phdi tron thanh céc dang dugc
khac nhau tuy muc dich st dung. Hop chét theo sang ché, dac biét 1a hop chét ¢6 cong
thire (I) va céac mudi cong dugc dung, va cac solvat cia n6, hodc nhém con bét ky hodc td

hop ctia n6 co thé dugc phdi tron thanh cac dang duoc khac nhau tiy muc dich dung. bé
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lam dugc phdm thich hop, c6 thé trich din tit ca cac dugc phdm thudng duoc sir dung

cho thudc ding toan than,

DPé bao ché duge phém theo séng ché, lugng hiru hi€u cua hop chét cu thé dé 1am
thanh phﬁn hoat tinh duoc két hop trong hdn hop riéng biét véi chét mang dugc dung,
chit mang nay c6 thé c6 nhiéu dang khac nhau phu thuéc vao dang duoc phim mong
mubn dung. Mong mudn 12 cac duge ph'?lm nay & dang don vi lidu luong thich hop, dic
biét 13, d& ding qua dudng miéng, qua truc trang, dudi da, bing cach tiém ngoai dudng
tiéu héa hodc bang cach xong hit. Vi du, khi bao ché dugc phdm & dang liéu dung qua
duong mi€ng, moi truong dugc thong thuong bAt ky co thé duoc sir dung nhu, vi duy,
nude, glycol, diu, rugu va méi trudng tuong tu trong trudng hop duge phim 16ng ding
qua dudng miéng nhu huyén phu, siro, cdn ngot, nhii twong va dung dich; hodc chit
mang rin nhu tinh bdt, duong, cao lanh, chét pha lodng, chét bdi tron, chét lién két, chét
phan tan va chét tuong tu trong trudng hop bot, vién tron, vién nang va vién nén. Do dé
st dung, vién nén va vién nang la dang don vi lidu lugng dung qua dudng miéng thuan
loi nhét, trong trudng hop nay, chit mang dugc dang ran hién nhién duoc sir dung. Ddi
v6i duge phidm ding ngoai duong tidu hoa, chit mang thudng bao gdm nuée vo tring, it
nhit 1a phin 16n, di c6 cac thanh phin khéc, vi dy, dé hd trg hoa tan, c6 thé duge bao
g@)m. Dung dich tiém, vi duy, cé thé dugc bao ché, trong do chét mang bao gém dung dich
nuée mudi, dung dich glucoza hoic hdn hop ctia dung dich nude mudi va dung dich
glucoza. Dung dich tiém, vi dy, c6 th duoc bao ché, trong d6 chit mang bao gdm dung
dich nuéc mudi, dung dich glucoza hodc hdn hgp cua dung dich nude mudi va dung dich
glucoza. Dung dich tiém chira hop chit c6 cong thirc (1), mubi cong dugc dung, hodc
solvat ctia nd, c¢6 thé dugc phdi tron trong dau dé kéo dai tac dong. Cac dau thich hop cho
muc dich nay 14, vi du, dau dau phdng, dau vung, dau hat bong, dau ngo, dau dau tuong,
este glyxerol téng hop ctlia axit béo mach dai va cac hdn hop ctia ching va cac du khac.
Huyén phu tiém duge cfing c6 thé duoc didu ché trong truong hop chit mang long thich
hop, chit tao huyén phui va dang tuong tu 6 thé duoc sir dung. Ciing dugc bao gom la
duoc phém dang rén duoc dy dinh duoc chuyén hoa, ngay trudce khi str dung, thanh dugc
phim dang 16ng. Trong dugc pham thich hop d& dung duéi da, chit mang tiy y bao gdbm
chét tang cudng thdm thiu va/hodc chét thdm w6t thich hop, tiy v két hop véi céc chat
phu gia thich hop c6 ban chit bit ky véi ty 1& nho, cac chét phu gia nay khong gay ra tac

dong c6 hai 16n dén da. Cac chat phu gia nay co thé tao diéu kién cho viéc dung vao da
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va/hodc ¢ thé hitu ich dé bao ché duoc phdm mong mudn. Cac duge phdm nay co thé
duoc dung theo cac cach khac nhau, vi dy, & dang miéng dén ngoai da, & dang thube
chim, & dang thudc m&. Mudi cdng axit hoac mubi cong bazo ctia hop chét c6 cong thirc
(I) do tinh hoa tan trong nude cia ching tang hon so véi dang bazo hodc axit tuong ting,

thich hop hon trong viéc bao ché dugc phim trong nudec.

Dic biét ¢6 loi khi bao ché duge phém néu trén ¢ dang don vi lidu luong dé dé su
dung va co lidu lugng déng déu. Dang don vi lidu lugng nhu dugce st dung trong ban mé
ta ding dé chi cac don vi riéng biét vé mit vét 1y thich hop lam don vi liéu lwong, mbi
don vi chira lugng dugc xac dinh trudce cla thanh phén hoat tinh duoc tinh dé tao ra tac
dung diéu tri bénh mong mubn két hop véi chét mang dugc dugc yéu cau. Céc vi du vé
dang don vi lidu luong nay 13 vién nén (bao gdm vién nén c6 khia hogc vién nén duge
bao), vién nang, vién tron, goi bot, vién nhén, thudc dan, dung dich tiém hodc huyén phu

va dang tuong tu, va nhiéu dang duoc tach ra cuia né.

Dé ting cudng do hoa tan va/hoic do 6n dinh ctia hop chat c6 cong thire (I) va cac
mubi cdng duogc dung, va cac solvat cta nd, trong dugc ph'?lm, c6 thé thuan loi st dung a-
, B- hodc y-xyclodextrin hoic cac din xuét ctia chiing, dic biét 1a xyclodextrin dugc thé
hydroxyalkyl, vi du, 2-hydroxypropyl-p-xyclodextrin hodc sulfobutyl-B-xyclodextrin.
Tuong tu, cac déng dung mdi nhu ruou co thé cai thién d6 hoa tan va/hodc do 6n dinh

ctia hop chit theo sang ché trong dugc phim.

Phu thudc vao cach dung, duoc phdm t&t hon 1a chira tir 0,05 dén 99% trong
luong, tdt hon nita 1 tix 0,1 dén 70% trong lugng, tham chi t6t hon nita 1a tir 0,1 dén 50%
trong lugng hop chét ¢6 cong thic (I), mubi cdng dugc dung, hodc solvat ciia nd, va tir 1
dén 99,95% trong lugng, t5t hon nita 1a tir 30 dén 99,9% trong lugng, thdm chi t5t hon
nita 12 tir 50 dén 99,9% trong luong ciia chét mang dugc dung, tAt ca cac phﬁn tram nay la
dua trén téng trong lwong ctia dugc pham.

Theo mot khia canh khac ctia sang ché, hdn hop ctia hop chét theo sang ché véi
mdt chit chdng ung thu khac dwoc du tinh, dic biét 1a dé st dung lam thude, dic biét hon
la duoc st dung dé diéu tri bénh ung thu hodc cac bénh lién quan.

Dé didu tri cac tinh trang bénh ly néu trén, hop chét theo sang ché c6 thé duoc sir
dung mét cach thuan loi két hop véi mét hogc nhiéu duge chat khac, dic biét hon 13, véi

cac chét chdng ung thu khac hozc chit bo trg trong liéu phap didu tri ung thu. Cac vi du
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vé chit chdng ung thu hodc chét bd trg (chit hd trg dung trong liéu phap diéu tri) bao
gdm nhung khong chi giéi han 6:
- hop chit két hop bach kim vi du xisplatin ty y duoc két hop véi

amifostin, carboplatin hodc oxaliplatin;

- hop chit taxan vi du paclitaxel, hat lién két paclitaxel protein

(AbraxaneTM) hodc doxetaxel;

- chit &rc ché topoisomerase I nhu hop chét camptothexin vi du

irinotecan, SN-38, topotecan, topotecan hcl;

- chit @c ché topoisomerase II nhur epipodophyllotoxin khang khdi u
hozc dan xuét podophyllotoxin, vi du, etoposit, etoposit phosphat hodc teniposit;

- vinca alkaloit khang khdi u vi du vinblastin, vincristin hoic

vinorelbin;

- dan xuat nucleosit khang khoi u vi du 5-flouraxil, leucovorin,

gemcitabin, gemcitabin hcl, capecitabin, cladribin, fludarabin, nelarabin;

- chét alkyl héa nhu nito mu tat hodc nitrosoure vi du
xyclophosphamit, chlorambucil, carmustin, thiotepa, mephalan (melphalan),
lomustin, altretamin, busulfan, dacarbazin, estramustin, ifosfamit tuy y két hop véi

mesna, pipobroman, procarbazin, streptozocin, temozolomit, uracil;

- dan xuat anthraxyclin khang khoi u vi du daunorubicin, doxorubicin
tuy y két hop v&i dexrazoxan, doxil, idarubicin, mitoxantron, epirubicin,

epirubicin hel, valrubicin;
- phan tir hudng dich thy thé IGF-1 vi du picropodophilin;
- din xuét tetracarcin vi du tetrocarcin A;
- glucocorticoit vi du prednison;

- khang thé vi du trastuzumab (khang thé HER2), rituximab (khang
thé CD20), gemtuzumab, gemtuzumab ozogamicin, cetuximab, pertuzumab,
bevacizumab, alemtuzumab, eculizumab, ibritumomab tiuxetan, nofetumomab,

panitumumab, tositumomab, CNTO 328;
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- chit chi van cua thu thé estrogen hodc chit diéu bién thu thé
estrogen chon loc hoac chét uc ché qué trinh téng hop estrogen vi du tamoxifen,

fulvestrant, toremifen, droloxifen, faslodex, raloxifen hoic letrozol,

- chat @c ché aromatase nhu exemestan, anastrozol, letrazol,

testolacton va vorozol;

- chét biét hoa nhu retinoit, vitamin D hodc axit retinoic va cht phong
bé co ché chuyén hoa cua axit retinoic (RAMBA) vi du accutan;

- chét tc ché ADN metyl transferase vi du azaxytidin hodc decitabin;

- chét chdng folat vi du premetrexed dinatri;

- chit khang sinh vi du antinomycin D, bleomycin, mitomycin C,
dactinomycin, carminomycin, daunomycin, levamisole, plicamycin, mithramycin;

- chit chéng chuyén hoa vi du clofarabin, aminopterin, xytosin
arabinosit ho#c metotrexat, azacitidin, xytarabin, floxuridin, pentostatin,
thioguanin;

- chit cam ung sy chét t& bao theo chuong trinh va chét chéng hinh
thanh mach méu nhu chit tc ché Bel-2 vi du YC 137, BH 312, ABT 737,
gossypol, HA 14-1, TW 37 hodc axit decanoic;

- chat lién két ong vi du combrestatin, colchicin hodc nocodazol,

- chét (e ché kinaza (vi du, chét wrc ché EGFR (thu thé cua yéu td sinh
truéng biéu md), MTKI (chét e ché kinaza nhiéu dich), chit &c ché mTOR) vi du
flavoperidol, imatinib mesylat, erlotinib, gefitinib, dasatinib, lapatinib, lapatinib
ditosylat, sorafenib, sunitinib, sunitinib maleat, temsirolimus;

- chét trc ché farnesyltransferase vi du tipifarnib;

- chit (e ché histon deaxetylase (HDAC) vi du natri butyrat, axit
suberoylanilit hydroxamic (SAHA), depsipeptit (FR 901228), NVP-LAQ824,
R306465, INJ-26481585, trichostatin A, vorinostat;

- chét trc ché con dudng ubiquitin-proteasom vi du PS-341, MLN.41

hoac bortezomib;

- Yondelis;
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- chat uc ché telomerase vi du telomestatin;

- chit ttc ché Matrix metalloproteinase vi du batimastat, marimastat,

prinostat hodc metastat;

- interleukin tai tb hop vi du aldesleukin, denileukin diftitox,

interferon alfa 2a, interferon alfa 2b, peginterferon alfa 2b;
- chét tic ché MAPK;
- Retinoit vi du alitretinoin, bexaroten, tretinoin;
- Arsenic trioxit;
- Asparaginase;

- Steroit vi du dromostanolon propionat, megestrol axetat, nandrolon

(decanoat, phenpropionat), dexametazon;

- Chit chi van hodc chdt ddi khang ctia hormon giai phéng

Gonadotropin vi du abarelix, goserelin axetat, histrelin axetat, leuprolit axetat;
- Thalidomit, lenalidomit;

- Mercaptopurin, mitotan, pamidronat, pegademase, pegaspargase,

rasburicase;
- Chét bit chudc BH3 vi du ABT-737;
- Chét ttc ché MEK vi du PD98059, AZD6244, CI-1040;

- Chét tuong tu cua yéu t6 kich thich cum khuin vi du filgrastim,
pegfilgrastim, sargramostim; erythropoietin hodc cac chét twong tu ctia nd (vi du,
darbepoetin alfa); interleukin 11; oprelvekin; zoledronat, axit zoledronic; fentanyl;

bisphosphonat; palifermin;

- Chét trc ché P450 17alpha-hydroxylase-17,20-lyase clia séc t6 té bao

steroit (CYP17), vi du, abirateron, abirateron axetat;
- Chét trc ché thay phén glocoza, nhur 2-deoxyglucoza;

- Chit tc ché mTOR nhu rapamycin va rapalog, va chit trc ché
mTOR kinaza;

- Chét wre ché PI3K va chét trc ché mTOR/PI3K kép;

-97-



24591

- chit e ché tu thue bao, nhu cloroquin va hydroxy-cloroquin;
- chét tc ché B-raf, vi du, vemurafenib;
- thubc dbi khéang ctia thu thé androgen, vi du, enzalutamit hoac ARN-

509.

Séng ché con dé cip dén san phim chira hop chit theo sang ché, lam thanh phin
hoat tinh thir nhét va mot hodc nhiéu chét chéng ung thu lam thanh phén hoat tinh khac,
dudi dang ché phadm két hop dé sir dung ddng thoi, riéng r& hodc tudn tw dé didu tri cho
bénh nhin méc bénh ung thur.

Mot hodc nhidu duoc chit khic va hop chét theo sang ché ¢ thé dwoc ding ddng
thoi (vi duy, trong dugc phém riéng r€ hodc don vi) hodc tudn tu theo thi tu. Trong trudng
hop thtr hai, hai hoc nhiéu hop chét dugc ding trong mét khoang thdi gian va véi lwong
va céach thirc do d& dam bao dat dwoc tac dung c6 loi hodc tac dung hiép ddng. S& hiéu
dugc rang phuong phap va tht tu ding duge wu tién va cac lidu luong va ché do twong
ung dbi v&i mdi thanh phﬁn ctia hdn hop s& phu thudc vao duoc chit cu thé khac va hop
chét theo sang ché duoc dung, dudng dung ctia nd, khéi u cu thé duoc diéu tri va vat cha
cu thé duoc didu tri. Phuong phap va thir ty ding va lidu lwong va ché do t6i wu c6 thé dé
dang dugc xac dinh boi nguoi ¢ trinh do trung binh trong linh vuc k¥ thuét nay st dung

cac phuong phéap thong thuong va xét dén thong tin dugc néu & day.

Ty 1€ trong luong cua hop chét theo sang ché va mot hodc nhiéu chét chdng ung
thu khéac khi duge cho dudi dang hén hop cé thé duoc xac dinh boi nguoi cd trinh do
trung binh trong linh vuc k¥ thut nay. Ty 1€ nay va lidu luong chinh x4c va tin sudt ding
phu thudc vao hop chit cu thé theo sang ché va (cac) chét chéng ung thu khac dugc st
dung, tinh trang bénh ly cu thé dugc diéu tri, mic dd nghiém trong cla tinh trang bénh ly
duoc diéu tri, do tudi, can nang, gioi tinh, ché d6 an, thoi gian dung va tinh trang thé chét
tdng quét ctia bénh nhan cu thé, cach dung cling nhu duge phim khac ma c4 thé c6 thé
dung, nhu da duoc biét 13 ddi v6i ngudi ¢ trinh d6 trung binh trong linh vuc k¥ thuat
nay. Hon nita, rd rang 13, lugng hiru hiéu hing ngay c6 thé giam di hodc ting 1én phu
thudc vao dap irng cta dbi tuong duogc diéu tri va/hodc phu thudc vao su danh gié ctia bac
si ké hop chét theo sang ché. Ty 1€ trong luong cu thé dbi véi hop chét c6 cong thie (I)
va chét chdng ung thu khac c6 thé nim trong khoang tir 1/10 dén 10/1, dac biét hon la
nim trong khoang tir 1/5 dén 5/1, dic biét hon nita 1a ndm trong khoang tir 1/3 dén 3/1.
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Hop chét két hop bach kim dugc ding mét cach thun loi véi lidu luong nim
trong khoang tir 1 dén 500mg trong m&i mét vudng (mg/m?) cta dién tich bé mit co thé,
vi du, nAm trong khoang tir 50 dén 400 mg/mz, dac biét d6i voi xisplatin véi lidu lugng
khoang 75mg/m”* va véi carboplatin véi lidu lugng khoang 300mg/m’ trong mdi chu trinh
didu tri.

Hop chét taxan dugce dung thuan loi véi lidu lugng ndm trong khoang tir 50 dén
400 mg trong mdi mét vudng (mg/m?>) dién tich bé mit co thé, vi du, nim trong khoang
tir 75 dén 250 mg/mz, dac biét ddi voi paclitaxel véi lidu lugng nim trong khoang tir 175
dén 250 mg/m* va véi docetaxel véi lidu lugng nim trong khoang tir 75 dén 150 mg/m>

trong mdi chu trinh diéu tri.

Hop chét camptothecin duoc ding thuén loi véi liéu lwong nim trong khoang tir
0,1 dén 400 mg trong mdi mét vudng (mg/m?>) dién tich bé mat co thé, vi dy, ndm trong
khoang tur 1 dén 300 mg/mz, dic biét dbi véi irinotecan véi lidu lugng nam trong khoang
tir 100 dén 350 mg/m2 va ddi véi topotecan vai lidu lwong nam trong khoang tir 1 dén 2

mg/m” trong mdi chu trinh diéu tri.

Dan xuit podophyllotoxin khang khéi u dugc dung thuan loi véi lidu lwong ndm
trong khoang tir 30 dén 300 mg trong m&i mét vudng (mg/m?) dién tich bé mit co thé, vi
du, ndm trong khoang tir 50 dén 250mg/m’, dac biét dbi voi etoposit vai lidu lugng nam
trong khoang tir 35 dén 100 mg/m?* va dbi véi teniposit véi liéu luong ndm trong khoang

tir 50 dén 250 mg/m” trong mdi chu trinh diéu tri.

Vinca alkaloit khang khéi u dugc ding thuén loi véi liéu luong nim trong khoang
tir 2 dén 30 mg trong mdi mét vudng (mg/m?) dién tich bé mit co thé, dic biét dbi vai
vinblastin véi liéu lugng nim trong khoang tir 3 dén 12 mg/m?, d6i véi vincristin véi lidu
lwong nidm trong khoang tir 1 dén 2 mg/m’, va dbi véi vinorelbin véi lidu luong ndm

trong khoang tir 10 &én 30 mg/m” trong mdi chu trinh diéu tri.

Dan xuét nucleosit khang khéi u duge ding thuan loi véi liéu lugng ndm trong
khoang tir 200 dén 2500 mg trong mdi mét vudng (mg/mz) dién tich bé mit co thé, vi du,
nim trong khoang tir 700 d&én 1500 mg/m?, diic biét dbi voi 5-FU véi lidu luong nim
trong khoang tir 200 dén 500mg/m?, di v&i gemcitabin v&i lidu lugng ndm trong khoang
tir 800 dén 1200 mg/m* va dbi véi capecitabin véi lidu lwong ndm trong khoang tir 1000

dén 2500 mg/m2 trong mdi chu trinh diéu tri.
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Chét alkyl héa nhu nito mu tat hodc nitrosoure dugc ding thuan loi véi lidu luong
nam trong khoang tir 100 dén 500 mg trong mdi mét vudng (mg/m?) dién tich bé mit co
thé, vi dy, nim trong khoang tir 120 dén 200 mg/mz, dac biét ddi véi xyclophosphamit
v6i liéu lugng nam trong khoang tir 100 dén 500 mg/m?, dbi véi chlorambucil véi lidu
luong ndm trong khoang tir 0,1 d&én 0,2mg/kg, ddi véi carmustin v6i lidu luong ndm trong
khoang tir 150 dén 200 mg/m?, va dbi v6i lomustin véi lidu lwong ndm trong khoang tir

100 d&n 150 mg/m” trong mdi chu trinh didu tri.

D4n xuit anthraxyclin khang khdi u duoc ding thuan loi véi lidu lugng nim trong
khoang tir 10 dén 75 mg trong m&i mét vudng (mg/m>) dién tich bé mat co thé, vi dy,
nim trong khoang tir 15 dén 60 mg/m?, ddc biét dbi voi doxorubicin véi lidu luong nim
trong khoang tir 40 dén 75 mg/m?, d6i v&i daunorubicin véi lidu lugng ndm trong khoang
tir 25 dén 45mg/m?, va d6i véi idarubicin véi lidu lwong ndm trong khoang tir 10 dén 15

mg/m” trong mdi chu trinh diéu tri.

Chét khang estrogen duoc ding thuan loi véi liéu lugng hing ngdy nim trong
khoang tir 1 dén 100 mg phu thudc vao chit va tinh trang bénh ly cu thé duoc didu tri.
Tamoxifen dugc dung thuan loi qua duong miéng véi lidu lugng nim trong khoang tir 5
dén 50 mg, t6t hon 1a ndm trong khoang tir 10 dén 20 mg hai lan/ngay, duy tri liéu phap
trong thoi gian du dé dat duoc va duy tri hiéu qua diéu tri. Toremifen dugc dung thuan
loi qua duong miéng voi lidu lwong nim trong khoang tir 60mg mot 1An/ngay, duy tri liéu
phap trong thoi gian da dé dat dwoc va duy tri hiéu qua diéu tri. Anastrozol duoc ding
thudn loi qua dudng miéng véi lidu luong ndm trong khoang tir Img mot lan/ngay.
Droloxifen duoc ding thudn loi qua dudng miéng véi liéu luong nim trong khoang tir 20
dn 100mg mot 1in/ngay. Raloxifen duge dung thuan loi qua dudng miéng véi lidu luong
khoang 60mg mot 1in/ngay. Exemestan dugc ding thusn loi qua dudng miéng véi lidu

luong khoang 25mg mot lan/ngay.

Khéng thé dugc dung thusn loi v6i liéu luong nim trong khoang tir 1 dén 5 mg
trong m&i mét vudng (mg/m?) dién tich bé mat co thé, hoic nhu da biét trong linh vuc k¥
thuat nay, néu khac. Trastuzumab duoc ding thuan loi véi lidu luong ndm trong khoang
tir 1 dén 5 mg trong méi mét vudbng (mg/m2) dién tich bé mit co thé, dac biét 1a nim

trong khoang tir 2 dén 4mg/m” trong mdi chu trinh diéu tri.
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Céc liéu luong nay c6 thé duge dung, vi du, mot 14n, hai 14n hodc nhiéu 1dn trong

mdi chu trinh diéu tri, c6 thé dwoc lap lai, vi du, m3i 7, 14, 21 hodc 28 ngay.

Céc vi du sau day nhim minh hoa sang ché. Néu khong c6 héa hoc lap thé cu thé
dwoc chi ra dbi véi tAm 1ap thé ctia hop chit, c6 nghia 1 hop chét thu duge dudi dang

hén hop ctia chit ddng phan ddi anh R va S.

Khi hop chét trung gian duoc néu 1a ‘mudi HCI’ hodc ‘mudi TFA’, c6 nghia 1a sb

duong lugng cua HCl hoac TFA khéng dugc xéc dinh.
Vi du thwc hién sang ché

Duéi day, thuat nglt “NaH” nghia la natri hydrua (60% trong dau khoang);
“DCM” nghia 13 diclometan; “q.s.” nghia 1a luong tir sufficit; “Int.” nghia 1a hogp cht
trung gian; “Co.” nghia la hop chét; “DCE” nghia la 1,2-dicloetan; “DIPE” nghia 1a
diisopropyl ete, “Boc” nghia la fert-butoxycarbonyl; “ACN” nghia la axetonitril; “BDS”
nghia 12 silica dugc khir hoat héa bing bazo”; “NMP” nghia 13 1-metyl-2-pyrolidinon;
“DMA” nghia la N,N-dimetylaxetamit; “MeOH” nghia la metanol; “LC” nghia la sdc ky
lbng; “LCMS” nghia 1a Sic ky long/Phé khdi; “HATU” nghia la 1-
[bis(dimetylamino)metylen]-1H-[1,2,3]triazolo[4,5-b]pyridin-1-ium 3-oxit
hexaflophosphat; “HPLC” nghia la sic ky long cao 4p; “BINAP” nghia la [1,1'-
binaphtalen]-2,2'-diylbis[diphenylphosphin] (raxemic); “TFA” nghia la axit trifloaxetic;
“m.p.” nghia la diém néng chay; “N,” nghia 14 nito; “RP” nghia 1 pha d4o; “min” nghia
1a phut; “h” nghia 13 gid; “EtOAc” nghia 1a etyl axetat; “Et;N” nghia 1a trietylamin; “PE”
nghia 12 ete ddu mo; “EtOH” nghia 14 etanol; “THF” nghia 1a tetrahydrofuran; “Celite®”
nghia 14 dt diatome; “DMF” nghia 1a N, N-dimetyl formamit; “DMSO” nghia la dimetyl
sulfoxit; ‘iPrOH” nghia la 2-propanol; “iPrNH,” nghia la isopropylamin; “SFC” nghia 1a
Séc ky 1ong siéu t6i han; “DIPEA” nghia 1a N,N-diisopropyletylamin; “HBTU” nghia 1a
1-[bis(dimetylamino)metylen]-1H-benzotriazol-1-ium 3-oxit hexaflophosphat; “w/v”
nghia 13 trong luong/thé tich; “NaBH(OAc);” nghia 14 natri triaxetoxyborohydrit; “PPh;”
nghia 1a triphenylphosphin; “Et,0” nghia la dietyl ete; “Pd/C” nghia 1a paladi trén
cacbon; “Pt/C” nghia la platin trén cacbon; “Pd(OAc),” nghia la paladi(Il) axetat;
“Pd,(dba);” nghia la tris(dibenzylidenaxeton)dipaladi; “Et” nghia 1a etyl; “Me” nghia la
metyl; “PdCly(dppf)-DCM” nghia 1a [1,1'-bis(diphenylphosphino-kP)feroxen]diclopaladi-
diclometan (1:1); va “TLC” nghia 13 séc ky 16p mong.
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A. didu ché cic hop chit trung gian

ViduAl.

a) Diéu ché hop chit trung gian 1

)OSy

Phuong phép tdng hop dugc thuc hién hai 1an véi céc lugng gidng nhau ca 1-(3-

nitrobenzyl)piperazin (20g; 84,74mmol).

B4 sung ting phin NaH (60% trong dau khoang) (8,7g; 216,94mmol) vao dung
dich da khudy chira 1-(3-Nitrobenzyl)piperazin (40g; 180,784mmol) trong DMF
(190mL) ¢ nhiét d6 trong phong. Khudy hdn hop phan tmg trong 20 phuit. B4 sung timg
giot Tert-butyl bromoaxetat (26,5mL; 180,784mmol) & nhiét d6 5°C. Khudy hén hop
phan tng trong 20 phut. B4 sung nude va EtOAc vao va tach cac 16p. Lam khd 16p hitu
co (MgSO0,), loc va lam bay hoi dén kho. Tinh ché chit rén bang LC diéu ché (SiOH
khong theo quy tdc 20-45pum 1000 g DAVISIL). Pha dong (60% Heptan, 3% MeOH,
37% EtOAc). Gom cac phdn mong mudn va lam bay hoi dung méi.

Tbng hiéu suét: 44,5g hop chét trung gian 1 (73%).

b) Didu ché hop chit trung gian 2

O S

Phuong phép tong hop duge thuc hién hai 14n vé6i céc lugng giéng nhau ctia hop

chét trung gian 1 (9g; 26,833mmol).

Hydro héa hdn hop ctia hop chét trung gian 1 (18g; 53,667mmol) trong MeOH
(650mL) trong moi truong khi H, & ap sudt khi quyén & nhiét d6 trong phong khi c6 mit
Raney niken (19g; 322,819mmol) lam chit xuc tac. Loc sach chit xtc tac trén tAm

Celite® va lam bay hoi dich loc. Téng hiéu sudt 15,3g hop chét trung gian 2 (93%).

¢) Didu ché hop chit trung gian 3
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N\_/N

B6 sung phenyl format (12,1mL, 110,667mmol) vao dung dich chtta hop chit
trung gian 2 (16,9g; 55,334mmol) trong DCM (7mL) & nhiét d6 trong phong. Khuiy hén
hop phan tng qua dém & nhiét d6 trong phong. Sau d6, 1am bay hoi dung méi dé thu
duoc 30,5g ddu mau nau. Tinh ché déu nay bing LC diéu ché (SiOH khéng theo quy tic
15-40pum 300g MERCK). Pha dong (40% Heptan, 10% MeOH, 50% EtOAc). Gom cac
phin mong mudn va lam bay hoi dung méi. Hiéu sudt: 14,9g hop chit trung gian 3

(81%).

d) Diéu ché hop chit trung gian 4

N
— N

-,
_‘,}
B sung NaH (60% phan tan trong diu khoang) (1,327g, 33,176mmol) vao dung
dich da khudy chira hop chit trung gian 3 (3,687g, 11,059mmol) trong DMF (200mL)

H
N
cl _/ /N\

Z/

trong moi truong khi N, ¢ nhiét d6 trong phong, va khudy hdn hop trong 20 phitt & nhiét
d6 trong phong. B sung 2-Clo-4-(6-clo-3-pyridinyl)-pyrimidin (WO 2009112439) (2,5g,
11,059mmol) vao va sau d6 khudy hdn hop phan ung trong 18 gid & nhiét do trong
phong. Sau d6, bd sung 5mL axit glacial axetic vao va nglmg phan tmg bang cach bd
sung nudc. Chiét san phdm 3 14n bang EtOAc. Rira 16p hitu co sau khi két hop bang nuée
va nuée mudi, 1am khd béng MgSO,, loc va lam bay hoi dich loc. Hi¢u suét: 7,21g hop

chét trung gian 4 (92%).
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e) Diéu ché hop chit trung gian 10

Ty
Y
® [

LA~

b4
Iz

Khudy hdn hop ctia hop chét trung gian 4 (2g, 2,828mmol) va N' N’-dimetyl-1,3-
propandiamin (3,568mL, 28,28 lmmol) & nhiét 4§ 125°C trong 1 gid. Lam ngudi hdn hop
phan Ung, pha lodng véi EtOAc, va rira bang dung dich NaHCOj; bio hoa trong nuéc, sau
do rua béng nude, lam kho béng MgSQy, loc va lam bay hoi dich loc. Hoa tan phﬁn can
trong DCM va tinh ché bﬁng sdc ky trén cdt SiO,, kiéu Grace Reveleris SRC, 80g, Si 40,
trén hé tinh ché Armen Spot II Ultimate stt dung DCM va MeOH lam chét rira giai trong
gradien bét ddu tir 100% DCM va két thuc bing MeOH 5% va DCM 95%. Két hop céc
phin chira san phim va lam bay hoi dung méi. Hiéu sudt: 1,63g hop chét trung gian 10
(99,7%).

) Diéu ché hop chét trung gian 11

\N/\/\H/

NN

S oo

B& sung HCI (4M trong dioxan) (5,4mL, 21,62mmol) vao dung dich da khudy

Mubi HCI

chira hop chit trung gian 10 (1,25g, 2,162mmol) trong 1,4-dioxan (80mL) & nhiét dd
trong phong. Khudy hdn hop phan ting & nhiét d6 60°C trong 2 gio. Chét két tha mau

vang dugc tao ra. Lam bay hoi dung méi dé thu dugc 1,8g hop chit trung gian 11.

£-2) Piéu ché hop chét trung gian 59
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Cho hop chét trung gian 4 phan tmg véi N ! N*-dimetyl-1,4-butandiamin theo céc
phuong phap tng hop tuwong tw nhu dwoc mo ta lan Iuot cho hop chét trung gian 10
(Al.e) va hop chét trung gian 11 (A1.f), dé thu duoc hop chét trung gian 59, duoc sir
dung dé téng hop hop chét 20:

—N
Wa .
N Muoi HCl

Hop chit trung gian trong bang dudi day dugc diéu ché theo phwong phap phin

ung tuong tu nhu duoc str dung cho hop chit trung gian 59:

NH

N=— HN
\/ N/|
. (o] OH
i Y ON__oH j/
- O
Mudi HCI udi HCl

Hop chit trung gian 62 (tir hop chatHop chét trung gian 61 (tir hop chit
trung gian 4 va 1,3-diamino-2-trung gian 4 va N-isopropyl-1,3-
hydroxopropan; dugc sir dung cho hoppropandiamin; duge st dung cho hop
chat 23) chét 22)

H
)\N/\/NI\ H
H
N~ N__N
/Y\@
~ _N

N (0]
M Hon wuéi HCI

Hop chét trung gian 60 (tir hop chét trung gian 4 va N-isopropyl-1,2-
diaminoetan; dugc st dung cho hop chat 21)

Vidu A2

a) Diéu ché hop chét trung gian 5
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NO,

o) O/

Khudy dung dich chira metyl este cta axit 2-bromometyl-4-nitrobenzoic (110g,
401mmol), tert-butyl este clia axit piperazin-1-axetic (81g, 405mmol) va K,COj3 (q.s.)
trong ACN (1000mL) trong 6 gid & nhiét d6 50°C. Loc sach chét két ta va loai bé dung
mdi. Tinh ché phan cin bing sic ky cot trén silica gel (gradien chét rira giai: PE/EtOAc
tir 10/1 dn 1/1). Gom céc phdn mong mudn va lam bay hoi dung méi. Hiéu suét: 130g

hop chét trung gian 5 (93%).

b) Diéu ché hop chit trung gian 6

HO

NO,

Khudy dung dich chira hop chét trung gian 5 (91g, 231,3mmol) va LiOH (1mol/L
trong nudc; 693,9mL, 693,9mmol) trong THF (700mL) trong 3 gi¢ ¢ nhiét do trong
phong. Pidu chinh d6 pH ctia hdn hop phén tng dén pH = 4-5 bang cach bd sung 2N
HCI. Lam bay hoi dung mdi hitu co trong diu kién ap suit giam. Lam ngudi hdn hop

dén nhiét do trong phong, va loc dé thu dugc 70g hop chét trung gian 6 (80%).

¢) Piéu ché hop chét trung gian 7

H,N

NO,

Khudy dung dich chita hop chét trung gian 6 (33g, 87mmol), amoni hydroclorua
(6,52g, 121,8mmol), 1-hydroxy-1H-benzotriazol hydrat (14,11g, 104,4mmol), 3-etyl-1-
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(3-dimetylaminopropyl)carbodiimit. HC1  (20,01g, 104,4mmol) va Et;N (35.21g,
348mmol) trong DMF (250ml) qua dém & nhiét d§ trong phong. Lam bay hoi hdn hop
trong chan khéng, bd sung nudc vao phan can va chiét hdn hop trong nude nay bang
DCM. Rura pha hitu co béng nudc, nuoc muéi, lam kho trén Na,SO, va loc. Lam bay hoi
dung méi va tinh ché san phim thé bing sic ky cot trén silica gel (chit rira giai: EtOAc).
Gom cac phan mong mudn va 1am bay hoi dung méi. Hiéu suét: 18,8¢g hop chit trung

gian 7 (57%).

Céc hop chit trung gian trong bang dudi ddy dugc didu ché theo phuong phap
phan tmg twong tw nhu duoc sit dung cho hop chét trung gian 7:

P 9
T
" |

Hop chit trung gian 39 (bét dau tir Hop chét trung gian 50 (bét dAu tir

hop chat trung gian 6 va metylamin | hop chét trung gian 6 va dimetylamin
hydroclorua) hydroclorua)

d) Diéu ché hop chét trung gian 8

B6 sung Pt/C (5%) (1g, 5,1mmol) duéi dang chét xuc tac vao dung dich chira hop
chét trung gian 7 (18,8 g, 49,7mmol) trong EtOH (350mL) va hydro héa huyén phu thu

/\fo
<

duoc trong méi trudng hydro trong 15 gid & nhiét o 40°C. Loai bo chit xuc tic bang
cach loc va lam bay hoi dich loc trong diéu kién ap suét giam. Hi¢u suét: 16,0g hop chét
trung gian 8 (92%).

Céc hop chét trung gian trong bang dudi ddy dugc didu ché theo phwong phap
phan ung tuong tu nhu dugce st dung cho hop chét trung gian 8:
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(0]

~

(Y 9
AT T

Hop chat trung gian 40 (bat dau ti Hop chét trung gian 51 (bét dAu tir

hop chit trung gian 39)

hop chét trung gian 50)

e) Diéu ché hop chét trung gian 9

0}
Shl
0
/4
ﬁ\ NH,
NH
B4 sung phenyl format (5,748 mL, 51,658mmol) vao dung dich chtta hop chit
trung gian 8 (4,5g; 12,915mmol) trong DCM (62mL) ¢ nhiét d6 trong phong. Khuiy hén
hop phan tng & nhiét d§ trong phong trong 7 ngay. Loc sach chit két tha va 1am kho.

Hiéu sut: 3,3g hop chit trung gian 9 (68%).

Céc hop chét trung gian trong bang duéi ddy dugc diéu ché theo phuong phép
phan Ung tuong tu nhu duge str dung cho hop chét trung gian 9:

/ N\ 7\
e O e ~ Oy
N & © N ©
H N
/NH Y -~

Hop chét trung gian 41 (bat dau tir hop | Hop chét trung gian 52 (bét dAu tir

chét trung gian 40) hop chét trung gian 51)

) Diéu ché hop chét trung gian 38

Hop chét trung gian 9 con duge cho phan @ng theo cic phuong phép téng hop
tuong tu nhu duoc mé ta lan luot ddi v6i hop chét trung gian 4 (A1.d), hop chét trung
gian 10 (Al.e) va hop chit trung gian 11 (A1.f), dé thu dugc hop chit trung gian 38,
duoc sir dung dé tdng hop hop chit 10:
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N/\/\N/ O

o &

Céc hop chét trung gian trong bang dudi diy dugc diéu ché theo phuong phap

Mubi HCI

phan tng tuong tu nhu dugc sir dung cho hop chit trung gian 38:

N/A\V/A\N 0

Hop chét trung gian 42 (tix hop chat

Mudi HCI

trung gian 41 va N',\° -dimetyl-1,3-
propandiamin; dugc str dung cho

hop chét 12)

o
HNT NN,

0

Hop chét trung gian 43 (tir hop chét

Mudi HCI

trung gian 41 va 1,3-propandiamin;

duoc sir dung cho hop chit 13)

o
HNT N"NH,

0

Hop chét trung gian 48 (tir hop chit

Mubi HCI

trung gian 9 va 1,3-propandiamin;

duoc sir dung cho hop chit 15)

HO [¢]

J

® @

\N/\/\N/
H

" Mubi HCI
Hop chét trung gian 53 (tir hop chét
trung gian 52 va N',N° -dimetyl-1,3-
propandiamin; dugc st dung cho

hop chit 17)

N/\/\NHZ

NQ

o
\ /
I /
N

Mubi HCI
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Hop chat trung gian 54 (tir hop chat
trung gian 52 va 1,3-propandiamin;

dugc sir dung cho hop chét 18)

Vidu A3

a-1) Diéu ché hop chét trung gian 12

B& sung tert-butyl este ciia axit piperazin-1-axetic (25,67g, 128mmol) vao huyén
phu chtra 3-bromometyl-4-flonitrobenzen (Journal of Medicinal
Chemistry (1994), 37(9), 1362-70) (30g, 128mmol) va K,CO; (35,3g, 256mmol) trong
CH;CN (400mL). Khudy hdn hop & nhiét do trong phong trong 2 gidr va sau d loc.

Lam bay hoi dung mdi hitu co trong chan khong. Tinh ché phdn cin bang sic ky
trén silica gel (PE/EtOAc 8/1 dén EtOAc). Gom céc phdn mong mudn va lam bay hoi
dung m6i. Hiéu sudt: 28g hop chét trung gian 12 (62% hiéu suét).

Céc hop chét trung gian trong bang dudi diy dugc didu ché theo phuwong phap
phan tng twong tw nhu dugce st dung cho hop chét trung gian 12:

NO,
o " F
Iageve
Hop chét trung gian 20 (bat dau tir 1-

(bromometyl)-2-flo-3-nitro-benzen)

a-2) Diéu ché hop chét trung gian 16

ANa Vel

BS sung axit axetic (29,8g, 400mmol) vao dung dich chtta 3-nitro-4-
flobenzaldehyt (49g, 290mmol) va tert-butyl este clia axit piperazin-1-axetic (66,3g,
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331mmol) trong DCM (400ml) va khudy hdn hop trong 60 phut. Sau d6 bd sung natri
triaxetoxyborohydrit (77g, 364mmol) vao va khudy hdn hop phan ing qua dém. B4 sung
nude vao hdn hgp (200mL) va chiét hdn hop hai pha thu dugc hai lan biang DCM
(200mL). Rira 16p hitu co bang NaCl bdo hoa, lam khd, loc va lam bay hoi dung méi.
Tinh ché phin cin bang séc ky trén silica gel (PE/EtOAc 40/1 dén 10/1). Gom céac phén

mong mubn va lam bay hoi dung moi. Hiéu sut: 45g hop chit trung gian 16 (44%).

Céc hop chit trung gian trong bang dudi diy dwoc didu ché theo phuong phap
phan (g twong tw nhu dugc sir dung cho hop chit trung gian 16:

NO, NO;
o (0]
TOL, | TGl
\’< 0 ‘\/N E 0 K/N
Hop chat trung gian 24 (bét dau tir 3- Hop chat trung gian 29
flo-5-nitrobenzaldehyt) (bit ddu tir 3-metyl-5-
nitrobenzaldehyt)

PO, | gy O

Hop chit t ian 34 (bat du tir 3- , .
op chat trung gian 34 (bt diu Hop chét trung gian 55 (bt diu tir 2-
clo-5-nitrobenzaldehyt)

metyl-3-nitrobenzaldehyt)

a-3) Diéu ché hop chit trung gian 68

(0]
(‘r)ll+ OQS’I\N/\\ 0o J<
-0’ \©/ \\/N 0

B sung timg giot dung dich chira 3-nitrobenzensulfonyl clorua (5g, 22,561 mmol)
trong DCM (20mL) vao dung dich d& khudy chira Et;N (10,035mL, 72,195mmol) va tert-

butyl este ctia axit piperazin-1-axetic (22,561 mmol) trong DCM (80mL) & nhiét do trong
phong. Sau khi bd sung, khudy hdn hop phan Uing & nhiét d§ trong phong trong 18 gio.

Ngimng phan tmg bang cich bd sung nude va chiét hdn hop trong nuéc hai 1in bang
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DCM. Rira 16p hitu co biang nude, 1am khé bing MgSOy, loc va lam bay hoi dich loc.
Hiéu suat: 10,08g hop chit trung gian 68.

a-4) Diéu ché hop chét trung gian 72

o//\“" NONJLOX

B6 sung timg giot dung dich chtra 3-nitrobenzoyl clorua (11,03g, 59,44mmol)

trong DCM (100mL) vao dung dich da khudy chira tert-butyl este cua axit piperazin-1-
axetic (12,297mL, 59,44mmol) va DIPEA (11,267mL, 65,384mmol) trong DCM
(300mL) & nhiét d6 trong phong. Sau khi bd sung, khudy hdn hop phan tng & nhiét do
trong phong trong 2 gid. Ngung phan Ung bang cach bd sung nuéc. Pha lodng hdn hop
véi DCM va sau d6 lic manh. Tach 16p hitu co, rira béng nudc, ria béng nude mudi, 1am
kho béng MgSOy,, loc va lam bay hoi cac dung méi chira dich loc. Hiéu sut: 21,86¢g hop
chét trung gian 72 (100%).

a-5) Diéu ché hop chét trung gian 76

N/_\N
o \__/ —(}/.,O)(

Khudy dung dich chtta 1-(2-bromoetyl)-3-nitrobenzen (8,4g, 36,512mmol), tert-
butyl este cua axit piperazin-1-axetic (8043,937mg, 40,163mmol) va DIPEA (6,921mL,
40,163mmol) trong DMA (73mL) & nhiét 46 70°C trong 16 gi¢. Sau khi lam ngudi, rét
hdn hop phén tmg vio nude va chiét bang EtOAc. Tach 1ép hitu co, lam khd, loc va lam
bay hoi dung méi. Tinh ché phn cin bing sic ky 16ng nhanh trén silica gel (chét rira giai
DCM/MeOH 98/2). Gom cac phin mong mudn va lam bay hoi dung méi. Hiéu sudt:
10,5g hop chat trung gian 76 (82%).

-112-



24591

b-1) Diéu ché hop chét trung gian 13

Fo

Hoa tan hop chét trung gian 12 (28g, 79,2mmol) trong hdn hop ctia THF (40mL),
H,0 (40mL) va MeOH (80mL). B& sung Fe (44,2g, 792mmol) va NH,CI

F

(42,3g,792mmol) vao. Hoi lvu hdn hop trong 2 gid. Sau khi lam ngudi, loc hdn hop nay.
Bé sung nudc mudi va DCM vao dich loc. Tach 16p hitu co, lam kho trén Na,SO, va lam

bay hoi dén khé. Hidu suit: 24,3g hop chét trung gian 13 (95%).

Céc hop chét trung gian trong bang dudi day dwoc didu ché theo phuong phap
phan g tuong tw nhu duge sir dung cho hop chit trung gian 13:

Crouy | OFTrOLL

Hop chét trung gian 17 (bt dau tir Hop chit trung gian 35 (bat dau tir

hop chit trung gian 16) hop chét trung gian 34)

NH,
(0] F
N
OO
Hop chat trung gian 21 (bt dAu tir
hop chét trung gian 20)

b-2) Diéu ché hop chit trung gian 25

SRR

Hydro héa huyén phui chira hop chét trung gian 24 (12g, 33,95mmol) va Pt/C 5%

F

(1,5g) dudi dang chat xic tac trong EtOH (300mL) qua dém & nhiét do trong phong trong
mdi trudng khi Hy. Loc huyén phii trong diéu kién ap sut giam. Lam bay hoi dich loc va

tinh ché phan cin bang sic ky cot trén silica gel (gradien rira gidi: PE/EtOAc tir 2/1 d&n
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1/1). Gom cac phan mong mudn va lam bay hoi dung méi. Hi¢u suét: 7,2g hop chit trung
gian 25 (65,6%).

Céc hop chét trung gian trong bang duéi ddy duoc diéu ché theo phuong phap
phan Umg tuong ty nhu duge st dung cho hop chét trung gian 25:

NH,
o]
Frooon ey O
(0] K/N \\/N 0
Hop chét trung gian 30 (bit dAu tir hop

chat trung gian 29) Hop chét trung gian 56 (bat dau tur

hop chit trung gian 55)*

Ox

Y OIK gy OIS

Hop chét trung gian 69 (bit diu tir hop

, Hop chit t ian 73 (bét du tir
chat trung gian 68) op chat trung gian 73 (bat dau ti

N
OO

Hop chit trung gian 77 (bt dAu tir hop

hop chét trung gian 72)

chét trung gian 76)

* Pé tdng hop hop chit trung gian 56, Pd/C 10% trong MeOH dugc st dung trong
mdi trudng H, & ap sudt 40psi trong 5 gidy, sau d6 loc hdn hop trén Celite®. Tinh ché

phan can thd bing séc ky cot trén silica gel (chét rira giai: PE/EtOAc 1/1).

c-1) Dilu ché hop chét trung gian 14

7“}“@ W,
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B6 sung phenyl format (13,24¢g, 108,45mmol) vao dung dich chira hop chit trung
gian 13 (23,4g, 72,3mmol) trong DCM (200ml). Khudy hdn hop & nhiét do trong phong
trong 24 gid. Lam bay hoi dung mdi hitu co trong chan khong. Tinh ché phén cin bang
sac ky trén silica gel (PE/EtOAc 8/1 dén EtOAc). Gom c4c phin mong mubn va lam bay
hoi dung méi. Hiéu suit: 17g hop chit trung gian 14 (67% hiéu suét).

Céc hop chét trung gian trong bang dudi day duoc didu ché theo phuong phéap
phan g tuong tw nhu duge sir dung cho hop chét trung gian 14:

; g o v
HoFh | TR

Hop chét trung gian 18 (bt dau tir | Hop chét trung gian 26 (bat dau tir hop

hop chét trung gian 17) chat trung gian 15)

. : 0
%"‘/&@NQF J "

I aeYel

Hop chit trung gian 31 (bét dau tir hop

Hop chét trung gian 22 (bét dau tir

hop chét trung gian 21)
chit trung gian 30)

0

|
roooy | ﬁ@:m

Hop chét trung gian 36 (bét dau tir

: 4 ian 57 (b4t dAu tir h
hop chét trung gian 35) Hop chat trung gian 57 (bat dau tir hop

chit trung gian 56)

NCN—>_
NG )
o}— H o X

Hop chat trung gian 78 (bat dau tir
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hop chit trung gian 77)

¢-2) Diéu ché hop chét trung gian 70

o @S\” O~

B& sung tung giot phenyl format (2,098mL, 19,239mmol) vao hdn hop da khudy
ctia hop chét trung gian 69 (4,85g, 12,826mmol) trong DCM (100mL) & nhiét d6 trong
phong. Sau khi bd sung, khudy hdn hop phan tng & nhiét do trong phong trong 2 ngay.
Ngimg phan tng bang cach bd sung nudc. Pha lodng hdén hgp véi DCM va sau d6 lic
manh. Tach 16p hitu co, rira béng nude, lam kho béng MgSOy, loc va lam bay hoi dich
loc. Hoa tan phén cin trong DCM va tinh ché trén cot SiO2, kiéu Grace Reveleris SRC,
80g, Si 40, trén hé tinh ché Armen Spot II Ultimate str dung DCM va MeOH lam chét rira
giai trong gradien bt dAu tir 100% DCM va két thiic bing MeOH 5% va DCM 95%. Két
hop céc phan mong mudn va 1am bay hoi dung méi. Hiéu sut: 3,78g hop chét trung gian
70 (76%).

Céc hop chét trung gian trong bang duéi ddy dugc didu ché theo phuong phap
phan g tuong tu nhu duogc sir dung cho hop chét trung gian 70:

o Q/H\Q)‘\ NON\)OL o)<

Hop chét trung gian 74 (bat dAu tir hop

chét trung gian 73)

d) Diéu ché hop chét trung gian 15

Hop chét trung gian 14 con dugc cho phan tng theo cc phuong phép tdng hop
twong tu nhu dugec mo ta 1an lugt d6i v6i hop chét trung gian 4 (A1.d), hop chét trung
gian 10 (Al.e) va hop chit trung gian 11 (A1.f), & thu dwoc hop chit trung gian 15,
duoc st dung dé tong hop hop chit 2:
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NH,

Céc hop chét trung gian trong bang dudi ddy duoc diéu ché theo phuong phap

Mudi HCI

phan mg tuong tw nhu dugc str dung cho hop chit trung gian 15:

NH,

HN/rJ oir

Hop chét trung gian 19 (tir hop chét

OH

Mubi HCI

trung gian 18 va 1,3-propandiamin;

dugc st dung cho hop chét 3)

NH,

N
ey

Hop chét trung gian 23 (tr hop chét

OH

Mudi HCI

trung gian 22 va 1,3-propandiamin;

duoc sir dung cho hop chit 4)

HN" " NH, :T?
NN N
SIS
LA Jét
N’i\N F i
" Muo6i HCI
Hop chét trung gian 27 (tir hop chit
trung gian 26 va 1,3-propandiamin;

duoc st dung cho hop chit 5)

H 0]

(e}
\N/\/\u/ /V[/

XN (\N
| = N\¢J
L J{;L

N)\N F

H

Hop chit trung gian 28 (tir hop chit
trung gian 26 va N',N°-dimetyl-1,3-

Mubi HCI

propandiamin; dugc stt dung cho hop

chét 6)
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B I
= N\J
B3
Sy ,
H Mudi HCI

Hop chét trung gian 32 (tir hop chét
trung gian 31 va 1,3-propandiamin;

duge sir dung cho hop chit 7 va 7a)

Mudi HCI
Hop chét trung gian 37 (tir hop chit
trung gian 36 va 1,3-propandiamin;

duoc sir dung cho hop chit 9 va 9a)

(o]

HN" " NH, Hoj
N (\N
S

i Mubi HCI
Hop chét trung gian 58 (tir hop chét
trung gian 57 va 1,3-propandiamin;

duoc sir dung cho hop chit 19)

HN

~x HO
N ‘/\N
| &z N\)
XN
PN
NN
H

Hop chét trung gian 33 (tir hop chét

Mubi HCI

trung gian 31 va N 1,N3-dimety1-1 ,3-
propandiamin; dugc st dung cho hop

chét 8 va 8a)

%b

Hop chét trung gian 71 (tir hop chét

Mubi HCI

trung gian 70 va N' ,N3-dimetyl-1 ,3-
propandiamin; dugc str dung cho hop

chét 27)

NH

) . OT
s

Hop chét trung gian 75 (tir hop chét

Mubi HCI

trung gian 74 va N',\° -dimetyl-1,3-
propandiamin; dugc st dung cho hop

chét 28)
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“SNH O)O;
? ¢

Hop chét trung gian 79 (tir hop chit

Mubi HCI

trung gian 78 va N',N>-dimetyl-1,3-

propandiamin; dugc st dung cho hop

NH,

H Mubdi HCI

Hop chét trung gian 339 (tir hop chét

trung gian 70 va 1,3-propandiamin;

Hop chét trung gian 340 (tir hop chét
trung gian 75 va 1,3-propandiamin;

dugc str dung cho hop chét 117)

chét 29) dugc str dung cho hop chit 116)
NH, NH, OH
NH HOTO NH Nj
NS S
N X
| N
NJ\N . | N)\N
H Muoi HC1 H Mudi HC1

Hop chét trung gian 341 (tir hop chét
trung gian 78 va 1,3-propandiamin;

dugc sir dung cho hop chét 118)

Vidu A4

a) Piéu ché hop chit trung gian 44

Bé sung timg phan NaH (60% phan tan trong diu khoéng) (1,052g, 26,298mmol)
vao dung dich d3 khudy chtta hop chét trung gian 9 (3,3g, 8,766mmol) trong DMF
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(117ml) trong méi trudng nito & nhiét d trong phong. Khudy hdn hop phan tmg trong 20
phut & nhiét d§ trong phong trong mdi trudng nito. B sung 2-clo-4-(6-clo-3-pyridinyl)-
pyrimidin (1,982g, 8,766mmol) vao hdn hop phan tmg va khudy dung dich thu duoc &
nhiét do trong phong trong 16 gid. R6t hdn hop phan tmg trén da/nude. Khudy 16p nude
trong 1 gio & nhiét do trong phong. Loc sach chat két tia va hoa tan trong EtOAc. Lam
kho 16p hitu co, loc va cd trong diéu kién ap sudt giam. Két tinh phan cin tir ACN

(60ml). Loc sach chét két tia va 1am khé. Hiéu sudt: 3,43g hop chét trung gian 44 (72%).

b) Diéu ché hop chét trung gian 45

%

O

0
cl :/[/
N

)

z\;z/ (
\i;

N r
: Muoi TFA
Bb sung timg giot trifloaxetic anhydrit (1,671g, 7,955mmol) vao dung dich chira
hop chét trung gian 44 (2,14g, 3,977mmol) va Et;N (1,106mL, 7,955mmol) trong DCM
(24mL) & nhiét do trong phong. Khudy dung dich trong 1 gid' & nhiét d6 trong phong. Co
dung dich dén thé tich 1/10. Sau khi gitt nguyén qua dém & nhiét d6 trong phong, loc

sach chét két tia va lam kho. Hiéu sudt: 2,3g hop chit trung gian 45.

¢) Diéu ché hop chit trung gian 46

¥

HNTN"SNH, °
NN NT

| N

//N

cVea

N N .
H

Khudy hén hop ctia hop chét trung gian 45 (500mg) va 1,3-diaminopropan
(1,126mL, 13,368mmol) & nhiét d§ 80°C trong 4 gid. Sau d6, bd sung nude (20mL) vao

hén hop phan tng & nhiét d6 trong phong. Khudy hdn hop phan tmg & nhiét do trong
phong trong 1 gio. Gan 16p nuée. Khudy phan can trong DIPE & nhiét do trong phong
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trong 1 gid. Gan 16p DIPE. Lam kho phén can trong diéu kién chan khéng. Hiéu suét:
330mg hop chét trung gian 46.

d) Diéu ché hop chét trung gian 47

N HO
HN NH, f
N //\

H Mubi TFA
Khuéy dung dich chira hop chét trung gian 46 (330mg, 0,592mmol) trong hén hop
cua trifloaxetic anhydrit (10mL) va DCM (20mL) ¢ nhiét d6 trong phong trong 48 gio.
Cb dung dich trong diéu kién 4p sudt giam. Cung lam bay hoi phan cin véi toluen cho
dén khi khé. Hidu sudt: 330mg hop chit trung gian 47 (duoc str dung dé téng hop hop
chét 14).
Vidu A5

a) Diéu ché hop chit trung gian 49

" Mubi HCI

Khudy hop chit 15 (380mg, 0,409mmol) trong HCI (4M trong 1,4-dioxan)
(8,929mL, 35,716mmol) & nhiét d 60°C trong 32 gid. B6 sung HCI (4M trong 1,4-
dioxan) (4mL) vao dung dich. Khudy dung dich & nhiét do 60°C trong 16 gid. Co hdn
hop phan tmg trong diéu kién ap sudt giam. Cung lam bay hoi phan cin hai 1in véi toluen
(2x50mL). Phan cin (hop chit trung gian tho 49) dugc st dung nhu véy trong budc phan
ting tiép theo (tong hop hop chét 16).
Vidu A6

a) Diéu ché hop chit trung gian 80
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Cl

NN

=
~~ SN
\)l\ OH
N N
H

Gia nhiét hdn hgp ctia 2-clo-4-(6-clo-3-pyridinyl)-pyrimidin (WO 2009112439)
(3g, 13,271mmol) va rugu 3-aminobenzyl (1,63g, 13,271mmol) trong n-butanol
(16,8mL) trong binh phan tng vi séng & nhiét d§ 180°C trong 5 phit. Pua hdn hop phan
mg vao MeOH, pha lodng véi diclometan va rira bang dung dich trong nuéc K,COs
10%. Tach 16p hitu co, 1am kho trén MgSO,, loc va lam bay hoi, dé thu duogc 13,27g bot
mau cam. Lip lai phan Gng 3 1an. Tinh ché céc phéan cin sau khi két hop bing LC diéu
ché trén SiOH khéng theo quy tic 20-45 pm 1000 g DAVISIL sir dung NH,OH, DCM,
MeOH 0,1/97/3 1am chét rira giai. Gom céc phin mong muén va lam bay hoi dung méi.

Hiéu suit: 5,7g hop chat trung gian 80 (45,77%).

Céc hop chit trung gian trong bang duéi ddy dwoc diéu ché theo phuong phap
phan ing tuong tu nhu duoc st dung cho hop chit trung gian 80:

cl N
) S
= or | = OH
0
7N\ cl
¥ .
S |
§ & N%l\N
H
: Hop chit t ian 343 (tlr 5-amino-2-
Hop chat trung gian 342 (tir 5-amino-2- op chat trung gian 343 (tr S-amino
lo-b tanol
(phenylmetoxy)-benzenmetanol) clo-benzenmetanol)

b-1) Piéu ché hop chét trung gian 81
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Thuc hién phan tmg hai 14n véi céc lugng duoc md ta dudi day.

Khudy huyén phu chua hop chét trung gian 80 (0,5g, 1,6mmol) va 3-(N-tert-
butoxycarbonyl-N-metylamino)propanol (1,5g, 8mmol) trong kali tert-butoxit 1M trong
2-metyl-2-propanol (14mL, 14mmol) & nhiét d§ 110°C trong 5 phuat trong vi song
(Biotage) trong dng bit kin, mét kiéu, 400W. Rét hdn hop phan tmg vao nuée. Loc chit
két ta trén Celite® va rira bing DCM (3 x). Tach céc 16p hitu co sau khi két hop, lam
kho trén MgSO,_ loc va lam bay hoi. Tinh ché phan cin bing sic ky long diéu ché trén
SiOH khoéng theo quy tic 15-40um 300 g (Merck). Pha dong NH,OH, DCM, MeOH
0,1/97/3). Gom céc phan mong mudn va lam bay hoi dung mdi. Tinh ché phn cin bing
LC diéu ché (2-etylpyridin 6um 150 x 21,2 mm); pha dong (iPrNH,, CO,, MeOH
0,3/75/25). Hidu sut: 332mg hop chét trung gian 81 (22%).

b-2) Diéu ché hop chit trung gian 85

0
K

NN

I

=
7\
\J\ OH
N N
H

Khuiy hén hop cia hop chét trung gian 80 (30g, 96mmol), 1,1-dimetyletyl este

cua axit N-(3-aminopropyl)-carbamic (84g, 480mmol) va NMP (120mL) trong 15 gid &
nhiét d6 80°C. Sau d6, 1am bay hoi dung méi trong chan khéng. Tinh ché phin cin bing
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sdc ky cot trén silica gel (PE/EtOAc) tir 20/1 dén 1/2). Gom céac phin mong mubn va lam
bay hoi dung méi. Hiéu suét: 17g hop chét trung gian 85 (39%).

b-3) Piéu ché hop chit trung gian 344

HN/\/N
?

Khudy hén hop cua hop chét trung gian 80 (lg; 3,2mmol) trong etylendiamin
(2mL) & nhiét d6 150°C trong 3 gid. R6t hdn hop phan tmg 1én trén nuée da va chiét 16p
nuée bing hdn hop ctia DCM/MeOH 9/1. Lam khd 16p hitu co bing MgSO,, loc va lam
bay hoi dén khé. Pua phin cin vaio DCM (75mL) va xir Iy bing di-tert-butyl dicarbonat
(973mg; 4,46mmol) va khudy & nhiét do trong phong trong 16 gid. Rira hdn hop phan
ing bing dung dich NaHCOj; bdo hoa trong nudc va nude. Lam khd 16p hitu co bang

MgSO,, loc va lam bay hoi dén kho. Phin can thd (chira hop chét trung gian 344) duoc

st dung nhu vy trong buéc phan tmg tiép theo.

Céc hop chit trung gian trong bang dudi day dugc didu ché theo phuong phép
phan Umg tuong ty nhu dugc st dung cho hop chit trung gian 344:

o o
HN/\/\N)J\ /]ﬁ

N/\/\
NN
| — OH
cl
Z2Y
\AKB/
N N
H

Hop chét trung gian 346 (tur hop chét trung

Hop chét trung gian 345 (tir hop chat gian 343 va 1,3-propandiamin)
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trung gian 342 va N',N*-dimetyl-1,2-

etandiamin)

x
\(
ANIOX
?@

Hop chat trung gian 347 (tlr hop chat Hop chét trung gian 349 (tir hop chét trung
trung gian 80 va N',N*-dimetyl-1,2- gian 80 va N'-(2-metoxyetyl)-1,2-

etandiamin) etandiamin)

\

¢) Diéu ché hop chét trung gian 82

O
N X

O

B& sung mangan dioxit (3,4g, 40,204mmol) vao dung dich hop chit trung gian 81

(340mg, 0,73mmol) trong DCM (5mL). Khudy hdn hop phén tng qua dém & nhiét do
trong phong. Loc hdn hop phan ting qua Celite® ma sau d6 duoc rira bing DCM (3x).
Lam bay hoi dich loc. Hiéu suat: 209mg hop chét trung gian 82 (62%).

Céc hop chét trung gian trong bang dudi day dugc didu ché theo phuong phéap
phan ting tuong tu nhu dugc sir dung cho hop chit trung gian 82:
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[0}
HN/\/\H)kOk

NN

| =

Z\
PR o
N N

H

Hop chit trung gian 86 (tir hop chét trung

HN/\/ \IO(
XN

| =

=~ N
\N/lkNJ@\&O
H

Hop chit trung gian 350 (tir hop

N
= 0
o
Z N ?
)\N
H

Hop chit trung gian 351 (tir hop chét
trung gian 345)

gian 85) chét trung gian 344)
o
\( ﬁ/
AN

E\E\/\N
Hop chit trung gian 352 (tir hop
chét trung gian 346)

p g
PP

NN
= 0\
B
/)\
N N
H

Hop chat trung gian 353 (tir hop chét
trung gian 347)

(o] o]
W< \f
~ o

N Q\/

/k o
N Z
H

Hop chit trung gian 355 (tir hop
chit trung gian 349)

d) Didu ché hop chét trung gian 83
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O/\/\Tiok

N

LA~

SA%s

B sung natri triaxetoxyborohydrit (132mg, 0,621mmol) vao dung dich da khudy
chtra hop chét trung gian 82 (192mg, 0,414mmol), DIPEA (142uL, 0,828mmol) va tert-
butyl este clia axit piperazin-1-axetic (166mg, 0,828mmol) trong 1,2-dicloetan (1,9mL).
Khuiy hén hop & nhiét d6 120°C trong 20 phut trong vi séng biotage trong 6ng bit kin,
mot kiéu, 400W. B6 sung nudc, kali carbonat 10% va DCM vao. Chiét hdn hop phan ung
bang DCM (3x). Téach 16p hitu co, lam khd (MgSO,), loc va lam bay hoi dung moi. Tinh
ché phén can bang sic ky 1ong trén silica gel (15-40um/30g; gradien chét rira giai DCM
dén
DCM-MeOH 4%-NH,OH 0,4%). Lam bay hoi dung méi dé thu duoc 196mg hop chét
trung gian 83 (73%)).

Céc hop chit trung gian trong bang dudi ddy dwoc didu ché theo phuong phap
phan mg tuong tw nhu duge sir dung cho hop chit trung gian 83:

>
o 0
9 T

/ES\_/
QO

ZI

Hop chit trung gian 87 (tir hop chit trung

. Hop chit trung gian 356 (tir hop chit
gian 86)

trung gian 350)
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Y

N/\/\

|\N ﬁ/ﬁ(\/

Hop cht trung gian 357 (tit hop chit
trung gian 351)

O

HN/\/\N

2 g“

Hop chét trung gian 358 (tir hop chét
trung gian 352)

Y

AI f

Hop chét trung gian 359 (tir hop chét
trung gian 353)

A
N_ O
HN" BTf
T .
N
| P ¢\ o
\__/
B
N
H

Hop chét trung gian 361 (tir hop chit
trung gian 355)

¢) Diéu ché hop chit trung gian 84

O/\/\TH
N/|
NN
NN
PN
N NH
OH
K\NW
(o

Mubi TFA

B6 sung TFA (6,1mL, 82,552mmol) vao dung dich chira hop chit trung gian 83
(260mg, 0,401mmol) trong DCM (6,2mL) & nhiét do trong phong. Khudy hén hop phan
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ng & nhiét d6 trong phong trong 5 gid. Lam bay hoi dung méi dé thu duge 600mg hop
chit trung gian 84 ma dugc st dung nhu vy cho buéc phin ung tiép theo ma khong tinh

ché thém.

Céc hop chit trung gian trong bang dudi day duoc didu ché theo phuong phép
phan tng tuong tu nhu dugc sir dung cho hop chét trung gian 88:

H

NH,
N\/\/NH, . HN/\/
NN o
» / \f B o .
\ / / f
NN Z N
| B
N%LN \NJ\N N\)
H H
Mubi TFA Mudi TFA

Hop chit trung gian 88 (tir hop chit | Hop chit trung gian 362 (tir hop chit

trung gian 87; dugce st dung cho hop |trung gian 356; duogc six dung cho hogp

chat 31) chat 119)

VNN Nk, HO

T Jo A
xﬁ% é xﬁ%

Mubi HCL Muéi HCI

ha i tir hop chat ) :
Hop chat rung gian 363 (trhop chat |\ 1 4 rung gian 364 (tir hop chét
t ian 357; d r d ho h
Tung glan > QUOC St dung cho hop trung gian 358; dugc st dung cho hop

chét trung gian 379) chit 120)
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X X

N I 7
H Mu6i HCI H Muoi HCl

Hop chét trung gian 365 (tir hop chét Hop chét trung gian 367 (tir hop chit
trung gian 359; dugc st dung cho hop ftrung gian 361; dugc str dung cho hop
chét 121) chét 123)

Vidu A7

aa) Diéu ché hop chit trung gian 96

N\_x
I\

N Oo—

Khudy huyén pht chua 3-amino-5-(metoxycarbonyl)pyridin (3,34g, 21,95mmol)
va phenyl format (4,8mL, 43,90mmol) trong DCM (10mL) & nhiét d¢ trong phong trong
72 gid. Pha losing hdn hop phan tmg véi diisopropylete. Loc sach chit két tiia va 1am kho.
Hiéu sut: 4,59g hop chit trung gian 96 duéi dang chét rin mau tring duc (69%).

a) Diéu ché hop chét trung gian 89

N |
N
| NN | NN
N N = N
H
0

Bb sung timg phan NaH (60% phén tan trong diu khoang) (610mg; 15,25mmol)
vao dung dich chira metyl este ctia axit 4-(formylamino)-2-pyridincarboxylic (Journal of

Antibiotics (1984), 37(5), 532-45) (2,29g; 12,71mmol) trong DMF (50mL) & nhiét do
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trong phong. Khudy hdn hop phan mg trong 1 gi & nhiét d6 trong phong va sau d6 bd
sung 2-clo-4-(6-clo-3-pyridinyl)-pyrimidin (WO 2009112439) (3,45g; 15,25mmol) vao.
Khudy hdn hop phan ng & nhiét do trong phong qua dém. B sung nuée va khudy hdn
hop trong 1 gid. Loc hdn hop. Rira chat két tiia bang nudc (2x), sau d6 lam kho. Két hop
phdn cin v&i san phim cia cing phan tng duoc tién hanh trén metyl este cua axit 4-
(formylamino)-2-pyridincarboxylic (300mg; 1,67mmol) va 2-clo-4-(6-clo-3-pyridinyl)-
pyrimidin (376mg; 1,67mmol). Tinh ché cic phin cin sau khi két hop bing séc ky léng
diéu ché trén (SiOH khong theo quy tc 20-45um, 450 g MATREX). Pha dong (NH,OH,
DCM, MeOH 0,1/96/4). Gom céc phdn mong mudn va lam bay hoi dung méi. Hiéu suét:
1,24g hop chét trung gian 89 (chét rén mau vang) (25%).

Céc hop chét trung gian trong bang dudi ddy dugc didu ché theo phuong phap
phan tng tuong tu nhu dugc st dung cho hop chét trung gian 89:

\ o
0 /j\Q\
N N
\>\\//\
N Cl
\_/ =

Hop chét trung gian 97 (tir hop chét trung gian 96;

thu dugc dudi dang chit rdn mau be)

b) Diéu ché hop chét trung gian 90

N |
NS
XN NUn
SYPSP
N N

B6 sung NaBH, (800mg, 21mmol) vao huyén phi chira hop chét trung gian 89
(1,2g; 3,5mmol) trong MeOH (75mL) va THF (75mL). Khudy hén hop phan Ung trong
12 gid. B6 sung nude va lam bay hoi cdc dung mdi hitu co. Loc sach chit két tia, rira
bang nudc va lam kho. Tinh ché phin cin bang séc ky léng trén silica gel [(SiOH khéng
theo quy tic, 20-45um, 40g). Pha dong: gradien tir DCM, MeOH, NH,OH 97/3/0,1 dén
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DCM, MecOH, NH,OH 90/10/0,1. Gom céac phén tinh khiét va 1am bay hoi dung moi.
Hiéu suét: 460mg hop chét trung gian 90 (41%).

Céc hop chit trung gian trong bang duéi ddy duoc didu ché theo phuong phap
phan tmg tuong tw nhu duge str dung cho hop chét trung gian 90:

Cl

OH

Hop chét trung gian 98 (tir hop chit
trung gian 97; LiAlH, dugc st dung
lam chat khir (IM trong THF); THF

duoc st dung 1am dung moi)

¢) Diéu ché hop chét trung gian 91

N

7 N\

Gia nhiét hdn hop ctia hop chét trung gian 90 (460mg; 1,47mmol) va N' N°-

dimetyl-1,3-propandiamin (1,2g; 11,7mmol) trong NMP (3,5mL) trong ng bit kin &
nhiét d6 135°C béng cach st dung mot 10 vi song kiéu don (Biotage Initiator EXP 60) v&i
cong suét ra nim trong khoang tir 0 &&n 400W trong 30 phut. Lam bay hoi dung moi.
Tinh ché phin cin bing sic ky long didu ché (Silica dn dinh Spm 150x30,0 mm). Pha
dong: gradien tir NH,OH, DCM, MeOH 0,5/95/5 d¢én NH,OH, DCM, MeOH 0,5/75/25.
Gom cac phin mong mudn va 1am bay hoi dung mdi. Hi€u _suét: 540mg hop chit trung

gian 91 (97%).
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Céc hop chat trung gian trong bang duéi day dugc diéu ché theo phuong phap
phan tng tuong ty nhu duge sir dung cho hop chit trung gian 91:

N,

N/ \ N— OH
~_, § 20
\ N/>—H

Hop chét trung gian 99 (tir hop chit trung

gian 98)

d) Diéu ché hop chit trung gian 92
HO
)( o )
~ /"
N —
/
NH

M )X

B sung Di-tert-butyl dicarbonat (509mg; 2,3mmol) vao dung dich di khudy chua
hop chét trung gian 91 (0,54g; 1,2mmol) trong DCM (10mL) va MeOH (10mL) & nhiét
do trong phong. Khudy hdn hop phan tmg & nhiét do trong phong trong 2 ngay. Lam bay
hoi dung méi. Tinh ché phén cin bing LC diéu ché (Silica én dinh Spm 150 x 30,0 mm).
Pha dong: gradien tt DCM, MeOH, NH,OH 98/2/0,5 dén DCM, MeOH, NH,OH
80/20/0,5. Lam bay hoi cac phan tinh khiét va lam bay hoi dung méi dén khi khd. Hidu
sudt: 220mg hop chit trung gian 92 (39%).

Cac hop chat trung gian trong bang dudi ddy dugc didu ché theo phuong phép
phan mg tuong tu nhu dugc sir dung cho hop chit trung gian 92:
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HO

Hop chit trung gian 100 (tir hop chit trung

gian 99)

e) Diéu ché hop chét trung gian 93

—N
Ya
Bé sung timg giot metansulfonyl clorua (136pL; 1,75mmol) vao dung dich chira
hop chét trung gian 92 (210mg; 0,44mmol), DIPEA (383mg; 2,2mmol) trong DCM
(4mL) & nhiét d6 5°C trong dong N,. Khudy hdn hop phan ung & nhiét d¢ 5°C trong 10
phut. B4 sung nuéc va DCM vao. Chiét hdn hop bing DCM (2x). Lam kho 16p hitu co
trén MgSOy, loc va lam bay hoi dung mdi. Hiéu suat: 280mg hop chét trung gian 93.

Céc hop chat trung gian trong bang dudi ddy dwoc didu ché theo phuong phéap
phan ting tuong tu nhu dugc sir dung cho hop chét trung gian 93:
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r

J

N/I
NS
NN
‘%k
N

Hop chét trung gian 101 (tir hop chét

[e]
N.

‘ N
/KJ\/"\/
A

N
H o

[¢]

trung gian 100)

Hop chit trung gian 93 va 101 thuong thu duogc cung vé6i dan xudt ctia cac hop
chat nay, trong d6 gbc mesylat dugc thay thé bing gbc clo. Cac hop chit trung gian nay
duge st dung dudi dang cac hdn hop (khong duoc dinh lugng) trong bude phan ung tiép
theo.

) Diéu ché hop chét trung gian 94

| L
\v/\»/\jf/>g;

N{_\_j §Cj>—\
ssaliey
s

B sung tert-butyl este clia axit piperazin-1-axetic (279mg; 1,4mmol) vao huyén
pht chita hop chit trung gian 93 (480mg; 0,47mmol) va K,CO;3 (257mg; 1,86mmol)
trong DMF (2,5mL). Khudy hdn hop & nhiét d6 70°C trong 3 gio. BS sung nudc vao.
Chiét hon hop hai 1in bing EtOAc. Rira céc 16p hitu co sau khi két hop bang nuéc, lam
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kho trén MgSOy, loc va lam bay hoi. Tinh ché phin cin bing séc ky long diéu ché trén
(Silica 6n dinh 5pm 150x30,0mm). Pha dong: gradien tt NH,OH, DCM, MeOH 0,2/98/2
dén NH,OH, DCM, MeOH 1,1/89/11). Gom céc phin mong mudn va lam bay hoi dung
moi. Hiéu sudt: 133mg hop chét trung gian 94 (dau mau vang) (43%).

Céc hop chit trung gian trong bang dudi ddy duoc diéu ché theo phuong phap
phan tng tuong tu nhu dugce str dung cho hop chét trung gian 94:

“

Hop chét trung gian 102 (tir hop chét trung gian 101)

o) Didu ché hop chét trung gian 95

otaley

°" Mudi HCI

B& sung 1an lugt HCI (37% trong H,0) (71uL; 0,86mmol) va nudc cat (0,5mL)
vao dung dich chira hop chét trung gian 94 (133mg; 0,17mmol) trong 1,4-dioxan (3mL).
Khuiy hdn hop phan tmg & nhiét d6 100°C trong 2 gid. Lam bay hoi dung dich trong
didu kién 4p suét giam va cing lam bay hoi phdn cin hai l4n véi toluen. Hiéu sut:
105mg hop chét trung gian 95.

Céc hop chit trung gian trong bang duéi ddy duoc didu ché theo phuong phap
phan ting tuong tw nhu duge sir dung cho hop chit trung gian 95:
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Mubi HCI

Hop chit trung gian 103 (tir hop chét trung gian 102; duoc sir dung cho hop
chét 33)

Vidu A8

a) Diéu ché hop chét trung gian 104

7\ H ’
SRS

Br

B6 sung N-(tert-Butoxycarbonyl)-1,2-diaminoetan (8,613g, 53,761mmol) va
MgSO,4 (9,707g, 80,642mmol) vao dung dich chta 5-bromo-2-formylpyridin (10g,
53,761 mmol) trong DCM (208mL). Khudy hdn hop phan mg trong 30 phut & nhiét do

trong phong trong dong N,. B4 sung timg phan NaBH(OAc); (10g, 53,761 mmol) vao hdn

hop phan tmg & nhiét d6 trong phong, va sau d6 khudy & nhiét d6 trong phong trong 16

gid. Sau d6, rira hdn hop phan mg hai 14n bang dung dich trong nudc NaHCO; 2M (2x

100mL). Tach 16p hitu co, 1am khé, loc va lam bay hoi dung méi. Tinh ché phin cin
(21g) bang may loc silicagel: chét rira giai DCM/MeOH // tir 99,5/0,5 dén 96/4. Gom céc

phan tinh khiét va c6 trong diéu kién ap suét giam. Hiéu sudt: 9,2g hop chét trung gian

104 (51,82%).

b) Diéu ché hop chit trung gian 105
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o)

£

B6 sung Tert-Butyl dicarbonat (14,958g; 68,535mmol) vao dung dich chira hop
chat trung gian 104 (9,2g, 27,86mmol) trong DCM & nhiét d trong phong. Khudy hén

§ -

hop phén Umg trong 72 gi & nhiét d§ trong phong, va sau d6 rira bang nude (2x 200mL).
Tach 16p hitu co, lam khd, loc va lam bay hoi dung méi. Khudy phin cin (34g) trong
DIPE (25ml). Loc sach chét két tiia va lam khé trong diéu kién chén khong & nhiét d6
50°C. Hiéu suét: 9,6g hop chit trung gian 105 (80,07%).

¢) Piéu ché hop chét trung gian 106

B sung PdCly(dppf)-DCM (0,336g, 0,407mmol) vao hop chét trung gian 105 (5g,
11,619mmol), kali axetat (34,856mmol) va bis(pinacolat)diboron (3,613g, 13,942mmol)
trong 1,4-dioxan (50mL) & nhiét d trong phong. Khudy hdn hop phan Ung & nhiét do
100°C trong 48 gi¢ va sau d6 pha lodng véi 1,4-dioxan (80mL). Loc 16p hitu co qua
Dicalite®. C6 dich loc trong diéu kién &p suat giam. Phan can (Hop chét trung gian 106)

duge st dung nhu vay trong bude phan tng tiép theo.

d) Diéu ché hop chét trung gian 107
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B6 sung PdCly(dppf)-DCM (0,256g, 0,349mmol) vao dung dich chira hop chét
trung gian thd 106 (5,547g) va 2,4-diclopyrimidin (5,193g, 34,86mmol) trong 1,4-dioxan
(50mL) & nhiét do trong phong. B sung dung dich natri carbonat 2M (8,715mL,
17,43mmol) vao hdn hop phan tmg & nhiét d6 trong phong. KhuAy hén hop & nhiét d6
80°C trong 16 gid va sau d6 pha lodng véi 1,4-dioxan (160mL). Loc 16p hitu co qua
Dicalite®. C6 dich loc trong diéu kién ap suét giam. Tinh ché phﬁn can (13,25g) tinh ché
bang sic ky nhanh trén silica gel: chét rira giai DCM/MeOH // tir 100/0 dén 95/5. Gom
céc phan tinh khiét va c6 trong didu kién ap sudt giam. Hiéu sudt: 5,15g hop chit trung

gian 107 (86,93%).

¢) Diéu ché hop chat trung gian 108

-+ X
o HN S/L§o
A )L O

” Y

B6 sung timg phan NaH (60% phan tan trong dau khoang) (0,577g, 14,416mmol)
vao dung dich da khudy chtra hop chit trung gian 3 (3,717g, 11,148mmol) trong DMA
(54,26mL) trong mdi trudng khi N, & nhiét d6 trong phong. Khudy hdn hop phan tGng 40
phut & nhiét d6 trong phong trong mai truong khi N,. B6 sung hop chét trung gian 107
(2,1g, 3,44mmol) vao hdn hgp phan ting va sau d6 khudy & nhiét do trong phong trong 16
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gid. Sau d6, rét hdn hop 1én trén dd/nude. Chiét 16p nude bing EtOAc (2x 200mL). Tach
16p hitu co, lam khd, loc va lam bay hoi dung méi. Tinh ché phdn can (14g) bing HPLC
diéu ché (Uptisphere® C18 ODB — 10pum, 200g, 5 cm). Pha dong: dung dich trong nudc
NH4HCO; 0,25%, MeOH. Gom céc phin mong muén va lam bay hoi dung moéi. Hiéu
suét: 1,513g hop chat trung gian 108 (60,01%).

) Didu ché hop chit trung gian 109

NH,

Mubi HCI

Khudy hop chét trung gian 108 (5g, 6,822mmol) trong HC] 4M trong 1,4-dioxan
(200mL) & nhiét dd 60°C trong 16 gid. C6 hdn hop phan tmg trong didu kién 4p sut
giam. Cung lam bay hoi phan cin hai 14n vé6i toluen (2x 50mL). Phin cin (Hop chit
trung gian 109) (6,8g) duoc sir dung nhur vay trong budc phan tng tiép theo.

Vidu A9

a-1) Diéu ché hop chét trung gian 110

OH

TR

Bb sung ting giot Tert-butyl bromoaxetat (3,2mL; 21,52mmol) trong ACN

/_\z T
e

(20mL) trong 90 phut vao dung dich chira 2-piperazinmetanol (5g; 43,04mmol) va
K,COs (4,5g; 32,28mmol) trong ACN (30mL) & nhiét dd 0°C. Sau khi bd sung, loc hdn
hop phan ting nay. Rira chit két tiia bang hén hop cia DCM/MeOH (95/5) (3x). Lam bay
hoi dich loc dé thu dugc 5,02¢g dau mau vang. Tinh ché phe‘in can bé“lng LC diéu ché
(SiOH khéng theo quy tic 20-45um 450 g MATREX). Pha dong: NH,;OH, DCM,MeOH
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1/87/12. Gom céc phdn mong mudn va lam bay hoi dung méi. Hiéu sudt: 1,4g hop chit

trung gian 110 dudi dang dau mau vang (28%).

Céc hop chét trung gian trong bang dudi ddy dwoc diéu ché theo phuong phap
phan ting twong tw nhur duge st dung cho hop chét trung gian 110:

jXFE x%
.. [”onol

H
[N
N
Hop chit trung gian 119 (bat dAu tir 2- Hop chét trung gian 126 (bit dAu tir
(triflometyl)piperazin) metyl este cla axit 2-

piperazincarboxylic; DMF dugc sir

dung lam dung moi)

Y >
o IS
- R

Hop chit trung gian 129 (bét déu tir

homopiperazin; DCM dugc st dung Hop chat trung gian 134 (bat dau tu 2-

lam dung méi; khong bd sung thém | metylpiperazin; DCM duoc sir dung

bazo) lam dung méi; khong bd sung thém

bazo)

a-2) Diéu ché hop chét trung gian 115

o—d
—<——
N NH
022—/ Hop chit trung gian 115

NH,

Budc thit nhat:

-141-



24591

Bb sung timg giot Tert-butyl bromoaxetat (2,23mL) vao huyén phu chira 4-
(phenylmetyl)-2-piperazincarboxamidt (4g; 18,24mmol) trong DCM (63mL) & nhiét do
trong phong. Khudy hdn hop phan ting qua dém & nhiét d6 50°C. Loc sach huyén phu.
Rira chat két tia hai 1an bang DCM. Lam bay hoi dich loc d& thu duoc 4,16g chit rin
mau tring duc. Tinh ché chét rin mau tring duc (4,16g) nay bang LC diéu ché (Silica 4n
dinh 50um, 40g). Pha dong: DCM, MeOH, NH,OH 97/3/0,1). Gom céc phén tinh khiét
va lam bay hoi dung méi dén khi kho, dé thu duoc 2,67g hop chét trung gian rin mau
trang 115a (53%):

X g
L
N N
022—/ _@ Hop chét trung gian 115a
NH,

bude thir hai:

Hydro héa hén hop ctia hop chit trung gian 115a (1,47g; 4,41 mmol) trong MeOH
(14,7mL) & nhiét d6 trong phong bang Pd/C (150mg) dudi dang chit xuc tac dudi 4p suét
3 bar trong méi trudmg Hy. Khudy hdn hop phan ung & nhiét d6 trong phong qua dém.
Thuc hién phan tmg 14n thir hai véi 1,2g (3,6mmol) hop chét trung gian 115a, va ca hai
hdn hop phan g duoc két hop dé tiép tuc phan tmg. Loc sach chét xuc tac trén tim
Celite® va lam bay hoi dich loc dé thu duogc chét rén dinh mau tréng. Tinh ché chét rin
bing LC diéu ché (Silica 6n dinh 30-45um, 24g). Pha dong: Gradien tir DCM, MeOH,
NH,OH 97/3/0,1 &&n DCM, MeOH, NH,OH 90/10/0,1). Gom c4c phan tinh khiét va lam
bay hoi dung mdi dén khi khé dé thu dugc hop chit trung gian 115 dudi dang chét rin
mau tring duc (71%).

Céc hop chit trung gian trong bang dudi ddy dugc didu ché theo phuong phap
phan tmg twong tu nhu dugc sir dung cho hop chit trung gian 115:

220N

Hop chit trung gian 116 (bét dau tir 3-
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metyl-1-(phenylmetyl)piperazin); (buéc
tha nhit ctia phan tng: NaH duoc bd
sung, DMF dugc st dung lam dung

mbi)

a-3) Diéu ché hop chét trung gian 137

—0

4>:
HN N
Hop chét trung gian 137

<

e Mubi TFA
Budc thtt nhat:

B6 sung timg giot Metyl bromoaxetat (1,89mL; 19,89mmol) vao dung dich chira
1,1-dimetyletyl este cha axit 2-(aminocarbonyl)-1-piperazincarboxylic (4,56g;
19,89mmol) va K,COj; (4,1g; 29,83mmol) trong DMF (45mL) & nhiét d6 trong phong.
Khuéy hdn hop phéan tmg & nhiét do trong phong trong 90 phat. B4 sung nuée va EtOAc
vio. Chiét hdn hop bing EtOAc (3x). Rua 16p hitu co bing nuée mudi, 1am kho trén
MgS04, loc va 1am bay hoi dung méi dé thu dugc 6g diu mau vang. Tinh ché diu nay
bang LC diéu ché (Silica én dinh 30-45um, 80g). Pha dong: Gradien: tit DCM tinh khiét
dén DCM, MeOH, NH,OH 97/3/0,1). Gom céc phén tinh khiét va 1am bay hoi dén khi
khd dé thu duoc 5,32g hop chét trung gian & dang diu mau vang 137a (88%):

Hop chét trung gian 137a
NH,

Budc thi hai:

B6 sung TFA (13mL; 170,24mmol) vao dung dich chira hop chét trung gian 137a
(5,13g; 17,02mmol) trong DCM (33mL) & nhiét d6 0°C. Khudy hdn hop phan tng &
nhiét do trong phong qua dém. Lam bay hoi dung méi dé thu duoc 10,6g chét rin mau

trang duc & dang mudi TFA
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Céc hop chit trung gian trong bang dudi ddy dwoc didu ché theo phuong phap
phan g twong tw nhu duoc sir dung cho hop chét trung gian 137:

0 0
0 N 0o N
ST Nm@*
OH e 0
Muoi TFA / )
, ’ Mudi TFA
Hop chat trung gian 143 (bat dau tur
metyl 2-bromo-3-hydroxypropionat va
axit 1-piperazincarboxylic, 1,1- Hop chit trung gian 146 (bt dau tir
dimetyletyl este, axetat (1:1); DIPEA | metyl 2-bromo-3-metoxypropionat va
duoc sit dung duéi dang bazo trong axit 1-piperazincarboxylic, 1,1-
budc thir nhét) dimetyletyl este, axetat (1:1); CH;CN
duogc st dung lam dung moi trong budce
thtr nhét)
SRS
S Mudi TFA
Hop chit trung gian 196 (bat diu tir
metyl 2-bromophenylaxetat va axit 1-
piperazincarboxylic, 1,1-dimetyletyl
este)
a-4) Diu ché hop chit trung gian 142
H
N o
(T
N r
" Mudi HCI

B6 sung MeOH (250mL) véo paladi hydroxit trén than da hoat héa (4,558g,
32,454mmol) trong mdi trudng khi N,. B sung Metyl 1,4-dibenzylpiperazin-2-
carboxylat (W02004084898) (21,3g; 40,907mmol; dd tinh khiét 65%), HCI (6M trong
iPrOH)(15mL, 90,0mmol) va khi H, (1834,4mL, 81,81mmol) vao. Hydro héa hdn hop
phan tmg & nhiét d6 trong phong trong diéu kién khi H, cho dén khi 2 dwong luong H,
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duoc hép thu. Loai bo chét xtc tac béng cach loc trén Dicalite® trong moi truong khi N,.

Lam bay hoi dich loc. Hiéu sut: 13,52g hop chét trung gian 142.

b) Diéu ché hop chit trung gian 85 (thay thé cho quy trinh trong A6.b-2))

(0]
HN/\/\E)J\O/k

NN

| =

|
\/”\ OH
N N

H

Khudy hop chit trung gian 80 (1,54g; 4,92mmol) va 1,1-dimetyletyl este cua axit

N-(3-aminopropyl)-carbamic (4,29g; 24,62mmol) trong NMP (3,9mL) & nhiét d 140°C
trong 6 giv. B6 sung nudc va DCM vao. Chiét hdn hop phan umg bang DCM. Ria 16p
hitu co b%mg nude mudi, 1am khé trén MgSOy, loc va lam bay hoi dung méi. Hiéu suét:
4,48g dau mau nau. Tinh ché phin cin bang LC didu ché (SiOH khéng theo quy tic 20-
45um 450 g MATREX). Pha dong: NH,OH, DCM, MeOH 0,1/93/7). Gom doan mong

mudn va lam bay hoi dung méi. Hidu sut: 1,4g hop chét trung gian 85.

Céc hop chét trung gian trong bang duéi ddy duoc diéu ché theo phuong phap
phan tmg tuong tw nhu dugc sir dung trong A9.b) dbi véi hop chit trung gian 85:

\N/\/\Tj\ok >o/ 0

NN

N/\/ ~
| =
ZZ
H
Hop chat trung gian 122 (bat dau tur tert- Hop chét trung gian 149 (bt dAu tir tert-
butyl metyl[3- butyl metyl[2-(metylamino)etyl]carbamat)

(metylamino)propyl]carbamat)
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O

n

Hop chat trung gian 150 (bat dAu tir tert-
butyl [3-(metylamino)propyl]carbamat)

Osﬁ 2
N NJ(
H
[e]
B
=
/N
< Mo on
N N
H

Hop chét trung gian 171(bét dau tr 1,1-
dimetyletyl este ctia axit N-[(25)-2-
pyrolidinylmetyl]-carbamic)

2k

HN/\/\N/gO
NN

l _— OH
N

LA
N N

H

Hop chét trung gian 368(bat dau tir hop
chét trung gian 80 va 1,1-dimetyletyl este
cua axit N-(3-aminopropyl)-N-metyl-

carbamic

c) Diéu ché hop chit trung gian 112

[0}
HN/\/\u)J\o/k
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B& sung timg giot Metansulfonyl clorua (945uL; 12,21mmol) vao dung dich chira
hop chit trung gian 85 (1,1g; 2,44mmol), DIPEA (2,13mL; 12,21mmol) trong DCM
(70mL) & nhiét d6 5°C trong dong N,. Khuiy hdn hop phan tng & nhiét d6 5°C trong 15
phit. B6 sung nuée va K,CO3 vao. Chiét hdn hop hai 1dn bing DCM. Lam khé 16p hitu
co (MgSO,), loc va 1am bay hoi dung mdi. Hiéu suét: 1,79g hop chét trung gian thd 112
duéi dang chit rdn mau vang, dugc sir dung nhu vdy trong budc phan tng tiép theo ma
khong tinh ché thém.

Céc hop chit trung gian trong bang dudi ddy dugc didu ché theo phuong phap
phan tmg tuong ty nhu dugce sir dung cho hop chét trung gian 112:

/\/\J\k [yj 2
N Y v m4o+

NN

/\0 /JlN\ /©\/
)\ \N N O\S§O
H o// AN

Hop chat trung gian 123 (tir hop chat Hop chit trung gian 172 (tir hop chét trung

trung gian 122) gian 171)

Hop chit trung gian 112, 123 va 172 thudng thu duogc cing véi din xudt clia cac
hop chét nay, trong d6 gbc mesylat dugc thay thé bang gdc clo. Cac hop chét trung gian
nay duogc str dung dudi dang hdn hop (khdng duge dinh lugng) trong budce phan ting tiép
theo.

d-1) Diéu ché hop chét trung gian 113
/‘) o] /O
| /\(\

ZY

S
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Bb sung ting giot hop chét trung gian 112 (1,87g; 2,48mmol) hoa tan trong DMF
(5,4mL) vao huyén phu chira hop chat trung gian 110 (1,14g; 4,95mmol) va K,CO;
(1,37g; 9,91mmol) trong DMF (1mL). Khuéy hdn hop & nhiét d6 trong phong trong 30
phtit. B4 sung nudce va EtOAc vao. Chiét hdn hop bang EtOAc (3x). Lam kho 16p hitu co
trén MgSQOy, loc va lam bay hoi dung méi, dé thu duoc 2,78g dau mau nAu. Tinh ché
phan cin bang LC didu ché (SiOH khéng theo quy tic 15-40pum 300 g MERCK). Pha
dong: NH,OH, DCM, MeOH 0,1/94/6. Gom céc phin mong mubn va lam bay hoi dung

mdi. Hiéu suat: 645mg hop chét trung gian 113 dudi dang bot mau vang (39%).

Céc hop chét trung gian trong bang dudi day dugc diéu ché theo phuong phap

phan tmg twong tw nhu dugce st dung cho hop chét trung gian 113:

HN)OLO)<

Y
HN\/NH (\Nj?
| = N\)\
gé

Hop chit trung gian 117 (tir hop chét

o]

trung gian 112 va hop chét trung gian
116)

HN)OLOJ<

HN/H o
v
N fe)
9 % <
W
Hop chit trung gian 120 (tir hop chit trung
gian 112 va hop chét trung gian 119)

Hop chit trung gian 124 (tir hop chét
trung gian 123 va hop chét trung gian
110)

Hop chit trung gian 127 (tir hop chat trung
gian 123 va hop chét trung gian 126)
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O

X

[o]

Hop chét trung gian 130 (tir hop chét

trung gian 112 va hop chét trung gian
129)

Ak
Aok
f ~

~

Hop chit trung gian 132 (tir hop chét trung
gian 123 va hop chét trung gian 129)

Ak

s
S, J\”

Hop chét trung gian 135 (tir hop chét

(0]

trung gian 123 va hop chét trung gian
134)

H Nj)\oJ<
~~

N

.

HN/H

N (\

=~ >N H.N
| b *

\N)\”

Hop chit trung gian 138 (tir hop chét trung
gian 112 va hop chét trung gian 137)

~ /\/\N/

XA >

x@p

Hop chét trung gian 140 (tir hop chét

trung gian 123 va tert-butyl este ctia axit

(piperazin-1-yl)axetic (W09322303 va

HN/E\OJ<

5 S

Hop chit trung gian 144 (tir hop chét trung
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ban trén thi truong))

gian 112 va hop chét trung gian 143)

HN)O'LOJ<

Oe
A&

Hop chét trung gian 147 (tir hop chét
trung gian 112 va hop chét trung gian
146)

Hop chat trung gian 173 (tir hop chét trung
gian 172 va 1,1-dimetyletyl este cua axit

1-piperazinaxetic)

\/\/\N

., %ko

Pz /é\\/N o
A,

Hop chét trung gian 197 (tir hop chét

/

trung gian 123 va hop chét trung gian
196)

o
-

shped
5, G

Hop chét trung gian 199 (tir hop chét trung
gian 112 va hop chét trung gian 134)

Hop chét trung gian 312 (tir hop chét
trung gian 123 va metyl este cla axit o-

metyl-1-piperazinaxetic)

d-2) Diéu ché hop chit trung gian 151
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5 A

= N

(o]

Hoa tan hop chdt trung gian 149 (0,7g; 1,51mmol) va DIPEA (0,77mL;
4,53mmol) trong DMF (8mL) & nhiét d6 0°C trong mdi truong khi N2. B6 sung timg
phin Metansulfonyl clorua (0,234mL; 3,02mmol) (3x 0,078mL) & khoang céch 5 phit.
Lam 4m hdn hop phan tng dén nhiét d6 trong phong. Cho hdn hop phan g trong 1 gio,
va sau d6 bd sung 1-(1,1-dimetyletyl) este ctia axit 1,2-piperazindicarboxylic (0,738g;
3,02mmol) vao. Gia nhiét hdn hop phan tmg & nhiét d6 80°C qua dém. Sau d6, c¢6 hon
hop dén kho. Hoa tan phin can trong DCM/MeOH 10/1 thé tich/thé tich (25mL) va rira
dung dich nay bing dung dich NaCO; 1M trong H,O (15mL). Két hop cac 16p hitu co,
lam kho (MgSO,), loc va c6 dén kho. Tinh ché phin cin bang sic ky cot trén silica gel
rira giai véi gradien tir 100% DCM dén 100% DCM/MeOH 9/1 thé tich/thé tich. Gom
cac phdn mong mudn va lam bay hoi dung méi. Higu suat: 0,978g hop chét trung gian

151 (94%).

Céc hop chét trung gian trong bang dudi diy dugc diéu ché theo phwong phap
phan Gng tuong tu nhu dugce st dung cho hop chét trung gian 151:

= Y,
HN/\/\N/KO 0 \ZL |

|
H \N/\/N o] 0o
| IN (\N/U\o/k i / N)Lo>l\

Hop chét trung gian 158 (tir hop chat Hop chét trung gian 160 (tir hop chit trung

trung gian 85 va hop chit trung gian 157)]  gjan 149 va hop cht trung gian 157)

hdn hop phan g khong duoc lam lanh &
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nhiét d6 0°C trong diéu kién khi N,

\N/\/\T /g
sllifeo
IN 0

Hop chét trung gian 162 (tir hop chét
trung gian 122 va 1-(1,1-dimetyletyl) 2-
metyl este cua axit 1,2-

piperazindicarboxylic)

m

2 4

Hop chét trung gian 164 (tir hop chit trung
gian 122 va
1,1-dimetyletyl este cta axit 1-

piperazincarboxylic);

hdn hop phéan ting khong duoc lam lanh &
nhiét d6 0°C trong diéu kién khi N,

O

?N ﬁﬁr\

Hop chét trung gian 111 (tir hop chéit
trung gian 85 va metyl 2-(2-oxopiperazin-

1-yl)axetat hydroclorua;

hdn hop phan g khong duge 1am lanh &

O

?N ﬁﬁr\

Hop chit trung gian 167 (tir hop chit trung
gian 150 va metyl 2-(2-oxopiperazin-1-
yl)axetat hydroclorua;

hdn hop phan tmg khéng duge lam lanh &
nhiét d6 0°C trong diéu kién khi N,

nhiét 6 0°C trong diéu kién khi N,
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(o]

O\/
N 0

x
/\/Zﬂ
=z =z

I
P4

LA

z

N
H

Hop chit trung gian 169 (tir hop chét
trung gian 85 va etyl este cua axit metyl

2-(piperidin-4-yl)axetic);

hdn hop phan tmg khong dugc lam lanh &
nhiét d6 0°C trong didu kién khi N,

O

Wy

Hop chét trung gian 175 (tir hop chét trung
gian 122 va 4-
(etoxycarbonylmetyl)piperidin);

hdn hop phan ting khong dugc lam lanh &
nhiét 46 0°C trong diéu kién khi N,

Sk

\N/\/\N/KO

N K\N/\]/o\
l _ N\/go ¢
NN

LA~

N N

H

Hop chét trung gian 180 (tir hop chét
trung gian 122 va hop chit trung gian
179)

=

HN/\/\T/KO

N O\/
| = N (¢}

NN

LA

N N
H

Hop chét trung gian 369 (tir hop chét trung
gian 368 va etyl este ctia axit 4-

piperidinaxetic)
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(e}
\N/\/\H)ko/]v
NN o\/
I _— N (0]

Sy

H
Hop chét trung gian 370 (tir hop chit
trung gian 150 va etyl este cua axit 4-

piperidinaxetic)

s

HN\N j/o
9 7
?“ 157%
9N

Hop chit trung gian 371 (tir hop chét trung
gian 85 va hop chit trung gian 115)

Hop chét trung gian 372 (tir hop chit
trung gian 368 va metyl 2-(2-

oxopiperazin-1-yl)axetat hydroclorua

=k

\N/\/\N/&o o

s

|
NN
Y Wi
N O/ o
_ !
N N
H

Hop chit trung gian 373 (tir hop chét trung
gian 122 va metyl este cua 1-[(1,1-

dimetyletoxy)carbonyl]-2-piperazinaxit

axetic)
e-1) Diéu ché hop chit trung gian 114
NH,
/H HO [o]
HN /VI/
NN HO N
g 15
NS W ,
H Mubi HCI
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B sung HCI (37% trong H,0) (334pL; 4,0mmol) sau d6 1 nudce cit (2,9mL) vao

dung dich chira hop chit trung gian 113 (624mg; 0,8mmol) trong 1,4-dioxan (22mL).

Khudy hén hop phan tmg & nhiét d6 100°C trong 2 gi¢. Lam bay hoi dung dich trong

di€u kién ap suit gidm va cung lam bay hoi phan cén hai lan v6i toluen. Lam kho phan

cin trong chan khong & nhiét d6 70°C. Hiéu suét: 674mg hop chét trung gian 114 duéi

dang bot mau nau dugc st dung nhu vay ma khong tinh ché thém trong budc phan ng

tiép theo.

Cac hop chét trung gian trong bang dudi diy dwoc didu ché theo phuong phap

phan ting twong tw nhur duoe sir dung cho hop chét trung gian 114:

NH,

N
5 S

Hop chét trung gian 118 (tir hop chét

Mubi HCI

trung gian 117; duoc str dung cho hop
chét 49)

NH,

Mubi HCI

Hop chit trung gian 121 (tir hop chit trung
gian 120; dugc st dung cho hop chét 50)

HO
N
N Ho/\/\N
l P N\)
g /é

\/k

N

H

Hop chat trung gian 125 (tir hop chit

Mudi HCI1

trung gian 124; duoc st dung cho hop
chét 51)

\
\J)\
=
\N)\

Hop chét trung gian 128 (tir hop chit trung

Mubdi HCI

gian 127; dugc sir dung cho hgp chét 55)
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Mubi HCI

Hop chét trung gian 131 (tir hop chit
trung gian 130; dugc sir dung cho hop
chét 56)

HN/
OH
(¢]
\N
N
NN /\
P N\)

N\
\)l\

N N

H Mudi HCI

Hop chét trung gian 133 (tir hop chét trung
gian 132; duoc sir dung cho hop chét 57)

\NH

\N/H HO
) h”f
? &
\NJ\H

Hop chét trung gian 136 (tir hop chét

o

Mubi HCI

trung gian 135; dugc st dung cho hop
chét 58)

HO (0]

Qf

/

@
gi

Hop chét trung gian 11 (phwong phap diéu

“SNH
N/H
N
N
|
N
H

Mudi HCI

ché khéc cho A1.f) (tir hop chét trung gian
140; dugc st dung cho hop chit 1)

NH,

N
eS¢

Hop chét trung gian 145 (tir hop chét

OH
0o

OH

Mudi HCI

trung gian 144; dugc st dung cho hop
chét 65)

NH,

g
NN N
0
g 15
\NJ\N
" Mubdi HCI

hop chét trung gian 148 (tir hop chit trung

OH

(0]

o
N

gian 147; duoc st dung cho hgp chét 66)
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o4

Hop chét trung gian 165 (tir hop chit

Mubi HCI

trung gian 164; dugc st dung cho hop

Ha
XN
| _ HO:/I/O
N K\N
X J\ N\)
N N .
H Mubi

HCI

Hop chét trung gian 174 (tir hop chét trung

chat 76) gian 173; dugc st dung cho hop chét 80)
~ /\/\N NH,
? |
(0]
OH j/o H
/ES »/\N
AN/
Mubi
Hel Mudi
Hop chét trung gian 198 (tir hop chit HCl

trung gian 197; duoc st dung cho hop
chét 64; HCI 4M trong 1,4-dioxan duoc

str dung, khong bd sung nudc)

Hop chét trung gian 200 (tir hop
chat trung gian 199; dugc str dung cho hop
chét 60)

e

¢
N

Mubi
HCI

Hop chét trung gian 313 (tir hop chit
trung gian 312; dugc st dung cho hgp
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chét 67; HCl 4M trong 1,4-dioxan duogc

sir dung, khong bd sung nudc)

NH,

NH,
O
oS
HN HN

PY N
N

B
+
= =
T
N HN O ~<0

J\ ) -
%N m X /Ik

N N
H

z
z
T
O
zZ

Mubi HCI t Mudi HC

Hop chit trung gian 139 (tur hop chét trung gian 138; duoc sir dung cho hop chit 59)
(thu duogc dudi dang hdn hop cia 2 san phém; dugc sir dung nhu vay trong budce

phan tmg tiép theo)

e-2) Didu ché hop chét trung gian 152

NH HO 0
N/\/

E\E
Hoa tan hop chét trung gian 151 (0,978g; 1,42mmol) trong hdn hop ctia NaOH (1

M; 14,2mL; 14,2mmol), THF (7mL) va MeOH (2mL). Gia nhiét hdn hop phan tmg &
nhiét d6 40°C qua dém. Sau d6, b6 sung HCI (37% trong H,O) (3mL) vao va gia nhiét

Mubdi HCI

hén hop phan tmg & nhiét d6 40°C trong 7 gid. C6 hdn hop phén tng dén kho va 1am kho
trong didu kién chan khong cao (& nhiét do trong phong). Phan cin, chira hop chit trung
gian 152, dugc st dung nhu vay trong budc phan tng tiép theo (didu ché hop chit 68 va
hop chat 69).
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Cac hop chét trung gian trong bang dudi ddy dugc diéu ché theo phuong phép
phan ting twong ty nhu duge sir dung cho hop chét trung gian 152:

HN/\/\NHz \ Ol
NH
| N (\NH \N/\/ HO
Z N .
E Ql S i
Z N 07 SoH _ N\)
!
Sy |
; Mu6i HCI | XN

Hop chit trung gian 159 (tir hop chit trung N/)\”

_ ,, . Mubdi HCI
gian 158; dugc st dung cho hgp chat 70)

Hop chét trung gian 161 (tur hop chat
trung gian 160; dugc sir dung cho hop

chét 72)
. \“/\/\E/ HN/\/\NH2

\)\( N o 0
[e]
B -
N
- J{
A NN
H Mubi HCI N

Hop cht trung gian 163 (tir hop chét trung | Mudi HCI hop chét trung gian 166 (tir
gian 162; dugc sir dung cho hop chét 74) hop chit trung gian 111; duoc sit dung

cho hop chét 77)
H,N
\N/\/\NH2
OH
| AN K\N/w( -
= N\/K ©

OH
o) | NN
_— N (o)
Y

B
N A. ?k
Muodi N ﬂ

HCI

Mudi HCI
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Hop chit trung gian 168 (tir hop chét trung
gian 167; dugc st dung cho hop chét 78)

Hop chat trung gian 170 (tir hop chét
trung gian 169; dugc str dung cho hgp

chét 79)
AN NPT N/\/\N H O
| on

XN N
Y
) P Jé

.

H
Mubi HCI Mudi HCI

Hop chét trung gian 176 (tir hop chét trung
gian 175; dugc str dung cho hop chét 81)

Hop chét trung gian 181 (tir hop chét
trung gian 180; dugc str dung cho hop

chét 82)

HN " NH SN,

XN | OH O H
Y

NN
| N/)\N

H Mubi HCI ,
mudi
Hop chit trung gian 374 (tir hop chit trung HCl

gian 369; duoc sir dung cho hop chét 124)

Hop chét trung gian 375 (tir hop chat
trung gian 370; duoc sir dung cho hop
chét 125)
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NH,
HNJ)
NN

o)
/\?/o H
N
= N
o)
H,N

!
S

N
H

Mudi HCI

Hop chét trung gian 376 (tir hop chét trung
gian 371; duoc st dung cho hop chat 126)

Mubdi
HCl
Hop chét trung gian 377 (tir hop chét
trung gian 372; duogc stt dung cho hop
chét 127)

Mudi HCI

Hop chét trung gian 378 (tir hop chét trung
gian 373; duoc sir dung cho hop chét 128)

Vidu Al10

a) Diéu ché hop chit trung gian 153

a
o

B6 sung timg giot dung dich chira triphenylmetyl clorua (27,9g, 0,1mmol) trong

DCM (150mL) vao dung dich d4 lanh chita N-benzyl-1,2-etandiamin (15g, 0,1mmol) va

Et;N (10,5mL, 0,075mmol) trong DCM (20mL) trong 3 gio. Sau d6 1am 4m hdn hop nay

dén nhiét d6 trong phong va khudy trong mét gid nita. Loc sach nguyén liéu khéng tan va
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cd dich loc. Tinh ché phan cin bing séc ky trén silica gel rira gidi vdi gradien ctia EtOAc
trong heptan tlr 20 &én 100%. Gom c4c phin mong mudn va lam bay hoi dung moéi. Hiéu

suat: 11,6g hop chét trung gian 153 (30%).

b) Diéu ché hop chét trung gian 154

B sung timng giot dung dich chira etyl este cta axit (E)-4-bromo-2-butenoic (7,6g,
29,5mmol, d6 tinh khiét 75%) trong DCM (200ml) vio dung dich chira hgp chit trung
gian 153 (11,6g, 29,5mmol) va K,CO; (8,17g, 59,1mmol) trong DCM (200mL) trong 3
gi0. Sau do khqu hén hop qua dém. Loc hdn hop phan g va c6 dich loc. Tinh ché
phan cin bang sic ky cot trén silica gel rira giai véi gradien cua EtOAc trong heptan tir
20 d&én 100%. Gom cAc phin mong mudn va lam bay hoi dung méi. Higu suét: 13,6g hop

chét trung gian 154.

¢) Diéu ché hop chét trung gian 155

B sung axetyl clorua (32mL, 450mmol) vao MeOH (225mL) déng thoi lam lanh
bing d4 trong méi trudng khi N,. Sau d6 1am 4m hdn hop nay dén nhiét do trong phong
va khudy trong 30 phut. B sung dung dich HCI 2M thu duoc trong MeOH vao hop chét
trung gian 154 (13,6g, 26,9mmol) va hdi luu hdn hop trong 10 phat. Lam mét hdn hop
phan Umg dén nhiét d6 trong phong va cb. Phan bd phdn cin gitta DCM (150mL) va
Na,CO3 2M (250mL; dung dich trong nuéc). Tach 16p hitu co, lam khd trén MgSO,, loc

va cd. Sau d6 tinh ché diu bang sic ky cot trén silica gel trudc tién rira giai bing DCM va
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sau d6 bang MeOH 10% trong DCM. Gom céc phan mong mudn va lam bay hoi dung
mbi. Hiéu sut: 5,93g hop chit trung gian 155 (88%).

d) Piéu ché hop chét trung gian 156

s

T,

(yr
Yy

B6 sung timg giot dung dich chira tert-butoxycarbonyl anhydrit (5,2g, 23,8mmol)
trong DCM (50mL) vao hop chit trung gian 155 (5,93 g, 23,8mmol) ddng thoi lam lanh
trong da. Sau d6, 1am 4m hdn hop nay dén nhiét do trong phong va khudy trong 4 gio.
Lam bay hoi dung mbi trong diéu kién 4p sut giam. Sau d6 tinh ché dau thé thu duoc
bang sic ky cot trén silica gel rira giai bang hdn hop cua heptan/EtOAc (thd tich/thé tich)
v6i ty 16 8 dén 1. Gom céc phin mong mudn va lam bay hoi dung méi. Hiéu suit: 5,64g

hop chét trung gian 156 (68%).

e) biéu ché hop chét trung gian 157

<

OYO
T
(T
N
H
Hydro héa dung dich chira hop chét trung gian 156 (5,64g, 16,2mmol) va Pd/C
(10%) (0,56g) dudi dang chit xuc tic trong MeOH (100mL) trong méi truong H, qua

dém & nhiét do trong phong. Loc hdn hop phan ing qua tim Celite® va ¢6 dich loc. Hidu

suét: 4,2g hop chét trung gian 157 duéi dang déu trong (100%).
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ViduAll

a) Diéu ché hop chét trung gian 63

B sung timg giot Diisopropylazodicarboxylat (3,5mL; 18mmol) vao dung dich da
khudy chira Boc-D-prolinol (3g; 15mmol), phtalimit (2,6g; 18mmol) va PPh; (6g;
18mmol) trong THF (40mL) & nhiét d6 0-5°C. Khudy hdn hop phan ung ¢ nhiét do trong
phong trong 12 gid. BS sung nude vao va chiét hdn hop nay hai 1dn bing DCM. Lam khd
16p hitu co da tach trén MgSO,, loc va lam bay hoi. Két tinh phﬁn can tir Et,0. Loc sach
chit rin va lam bay hoi dich loc. Tinh ché phin can bing sic ky long didu ché (SiOH
khong theo quy tic 20-45um 450 g MATREX). Pha dong (75% heptan, 25% EtOAc).
Két hop cac phan tinh khiét va 1am bay hoi dung méi. Hiéu suét: 4,6¢ hop chét trung gian
63 (93%).

b) Diéu ché hop chét trung gian 64

Mudi HCI

Khudy hop chét trung gian 63 (830mg; 2,5mmol) trong HCI 5M (10mL; trong
nude) & nhiét do trong phong trong 24 gid. Sau d6, pha lodng hdn hop phan tng véi

Et,0. Loc sach chit két tiia va lam kh6. Hiéu suét: 494mg hop chit trung gian 64.
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¢) Diéu ché hop chét trung gian 65

g —+

[0) (o)

N j/
NN N
NAN N\)

Khuéy hop chét trung gian 4 (224mg, 0,45mmol), hop chit trung gian 64 (301mg)
va Na,COj (239mg; 2,3mmol) trong DMSO (0,8mL) & nhiét d6 130°C trong 18 gid. B6
sung nuéc vao. Loc sach chit rédn va dwa vao DCM. Lam kh 16p hitu co bang MgSOs,
loc va lam bay hoi. Tinh ché phin cin bang LC didu ché trén (Sunfire Silica Spm

150x30,0 mm). Pha dong (Gradien tir 71% heptan, 1% MeOH, 28% EtOAc dén 0%

Heptan, 20% MeOH, 80% EtOAc). Két hop cac phan tinh khiét va 1am bay hoi dung

mdi. Hiéu sudt: 128mg hop chét trung gian 65.

d) Diéu ché hop chit trung gian 66

g —

S o) j/O
N N
N%KN N\/1

B6 sung hydrazin monohydrat (180uL, 3,7mmol) vao huyén phti chita hén hop

ctia hop cht trung gian 65 (128mg, 0,19mmol) trong EtOH (3mL) va 1,4-dioxan (2mL).

Gia nhiét hon hgp phan ting & nhiét d6 hdi luu trong 4 git. B4 sung nuée vao va lam bay

hoi dung méi hitu co. Chiét hdn hop trong nudce hai 1in bang DCM. Lam kho 16p hitu co

MgS0,), loc va lam bay hoi. Hiéu suét: 83mg hop chit trung gian 66 (80%).
(MgSO4) y g hop gg )
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¢) Diéu ché hop chét trung gian 67

Do

N

Nz

NS I Oj/
NN N
N N
B6 sung HCI (37% trong H,0) (62uL, 0,74mmol) va nude cit (0,8mL) vao dung
dich chira hop chét trung gian 66 (83mg, 0,15mmol) trong 1,4-dioxan (3mL). Khudy hén

(0]

Mubdi HCI

hop phan tmg & nhiét d6 100°C trong 12 gid. Lam bay hoi dung dich trong didu kién 4p
sudt giam va cling 1am bay hoi phdn cin hai 1dn v&i toluen. Hiéu sut: 91mg hop chit
trung gian 67 duéi dang bot mau vang, dugc sir dung nhu vy ma khong tinh ché thém
trong budc phan tng tiép theo (tdng hop hop chét 26).

ViduAl2

a) Diéu ché hop chit trung gian 177

0

H N/‘H
‘\/N oﬁ/
T

Hoa tan 2-Piperazinon (2,5g; 24,97mmol) trong DCM (55ml). B4 sung timg giot
dung dich chura tert- butyloxycarbonyl anhydrit (5,45g, 24,97mmol) trong DCM (20mL)
vao. Khudy hdn hop phan tmg & nhiét d6 trong phong trong 4 gid. C6 hdn hop phan tmg
dén kho va l1am kho trong didu kién chan khong cao, & nhiét d6 trong phong. Phin cin
chira hop chét trung gian 177 (5,1g) duoc st dung nhu vy trong budc phan tmg tiép
theo.

b) Diéu ché hop chét trung gian 178

-166-



24591
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B6 sung NaH (60% trong dau khoang) (0,24g; 5,99mmol) vao dung dich chira hop
chit trung gian 177 (1g; 4,99mmol) trong DMF (8mL) va lam lanh dén nhiét 4§ 0°C
trong moi truong khi N,. Khudy hdn hop & nhiét do nay trong 10 phut. B4 sung metyl
bromoaxetat (0,522mL; 5,49mmol) vao. Loai bo bé 1am lanh va khudy hdn hop phan ung
qua dém. Sau d6, ngimg phan ung bing H,O (2ml). B sung dung dich NaCl bdo hoa
trong nuée (20mL) vao va chiét hdn hop bing EtOAc (14ml). Lam khd 16p hitu co trén
MgSOy,, loc va ¢d dén khd. Tinh ché phan cin bang sic ky trén silica gel rira giai véi
gradien tir 100% DCM dén 40% DCM va 60% DCM/MeOH 9/1, thé tich/thé tich. Gom
céc phdn mong mudn va lam bay hoi dung méi. Hidu suét: 1,14g hop chit trung gian 178

(84%).

¢) Diéu ché hop chét trung gian 179

[0}

e
’y

Hoa tan hop chit trung gian 178 (1,14g; 4,19mmol) trong HCI 4M trong 1,4-
dioxan (10,5mL; 41,9mmol) va khudy & nhiét do trong phong qua dém. B sung dietyl
ete vao va khudy hdn hop trong 30 phut. Loc hdn hop. Lam khd san phdm rin trong diéu
kién chén khong cao, & nhiét do trong phong. Tao huyén phii phan cin trong DCM. B
sung nhya trao ddi ion Amberlyst A-26 (OH) (q.s.) cho dén khi dat pH bazo va lic hdn
hop trong 20 phut. Loc hdn hop va rita nhua trao d6i ion xen k& bang DCM (3x SmL) va
MeOH (2x 5mL). Lam bay hoi céc dung dich sau khi két hop dé thu dugc 0,498g hop
chét trung gian 179 (69%).
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ViduAl3

a) Diéu ché hop chit trung gian 182

\N/\/\N/
H

NN

I =

ZZN\
sk o
N~ °N

H

B6 sung N1,N3-dimetyl-1,3-propandiamin (9,05g; 88,55mmol) vao hop chét trung
gian 80 (5,54g; 17,71mmol). Gia nhiét hdn hop phan ung & nhiét d¢ 110°C trong 5 gio.
C6 hdn hop phan tmg dén khé. Khudy phén can véi NaOH 1M (25mL) trong 1 gio. Loc
sach san phdm rén, rira bing H,0 (50ml) va lam kho trong diéu kién chan khong cao, &

nhiét d6 trong phong dé thu dwoc 5,95 g hop chét trung gian 182 (89%).

b) Diéu ché hop chét trung gian 183

N/\/\N
Tao huyén phii hop chit trung gian 182 (0,7g; 1,85mmol) trong hdn hop cua
CH;CN (6mL) va DMF (2mL). B sung lan luot K,CO; (0,282g; 2,04mmol) va metyl

bromoaxetat (0,176mL; 1,85mmol) vao. Khudy hdn hop phan tng 6 nhiét d6 trong phong
qua dém. Pha lodng hdn hop phan tmg véi EtOAc (30mL) va rira bing H,0 (15mL).
Chiét 16p nuée mot 1an nita bing EtOAc (30mL). Lam khé cac 16p hitu co sau khi két
hop trén MgSOy, loc va ¢6 dén kho. Tinh ché phﬁn can béng séc ky cot trén silica gel rira
gidi v6i gradien ctia 100% DCM dén 30% DCM va 70% DCM/MeOH 9/1, thé tich/thé
tich. Gom céc phin mong mudn va lam bay hoi dung méi. Hiéu suét: 0,512g hop chit

trung gian 183 (61%).
ViduAl4

a) Diéu ché hop chét trung gian 186
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B6 sung Pd(OAc), (3,52g) va PPh; (3,93g) vao hdn hop ciia axit (2-clopyrimidin-
5-yl)boronic (47,5g; 300mmol), 2,4-diclopyrimidin (49,16g; 330mmol), K,CO; (124,2g),
THF (720mL) va H,O (750mL) trong m6i trudng khi N,. Gia nhiét hdn hop dén nhiét do
héi luu trong 4 gid. Lam ngudi hdn hop phan tng dén nhiét d6 50°C. Téach 16p hitu co &
nhiét d6 50°C. Lam bay hoi dung mdi. Tinh ché phin cin bang sic ky cot trén silica gel
(chét rira giai: DCM). Gom céc phin mong mudn va lam bay hoi dung méi. Hiéu suét:

30g hop chét trung gian 186 (44%).

b) Diéu ché hop chét trung gian 187

B sung timg giot N,N'-dimetyl-1,3-propandiamin (0,512mL; 4,096mmol) vao
hop chét trung gian 186 (500mg; 2,202mmol) trong DCM (10mL) & nhiét 36 0°C va
khudy hdn hop phan tng trong 1 gid. Sau do, bd sung DCM (10mL) vao hdn hop phan
mg. Sau d6 bd sung di-tert-butyl dicarbonat (1,6g; 7,331mmol) vao hdn hop phén Gng &
nhiét d6 0°C va khudy hén hop phan mg trong 1 gid. Lam bay hoi dung méi trong diéu
kién &p suét giam. Nghién nho phan cin véi diispropyl ete va loc. Lam bay hoi dich loc
trong diéu kién 4p sudt giam dé thu dugc dau trong md mau vang. Tinh ché du thé bang
cach sir dung sic ky cot nhanh pha binh thuong trén silica gel SF25-60g; chét rira giai
MeOH 2% trong DCM. Gom c4c phan mong muén va lam bay hoi dung méi trong diéu
kién &p sudt giam. Hiéu sudt: 808mg hop chat trung gian 187 & dang chit trong m& mau
vang nhat (93%).

¢) Diéu ché hop chit trung oian 188
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B6 sung LiHMDS (1M trong THF) (0,2mL; 0,2mmol) vao dung dich chura tert-
butyldimetylsilyl 3-aminobenzyl ete (30mg; 0,126mmol) trong THF (2,5mL) & nhiét do
0°C va khudy hén hop phan ng trong 10 phit. Sau d6, bd sung hop chit trung gian 187
(24mg; 0,061 1mmol) vao va khudy hdn hop phan ting trong 1 gid. Rét hén hop phan ng
trong nudc axit va chiét bang EtOAc. C6 céc 16p hitu co trong didu kién &p sut giam va
cung lam bay hoi phan can hai 14n véi toluen. Hiéu suét: 50mg hop chét trung gian 188 &

dang ddu mau d6 sAm ma duogc sir dung nhu vy trong budc phan tng tiép theo.

d) Diéu ché hop chit trung gian 189

\/\/\N

¥3

Bb sung axit axetic vao dung dich chita hop chdt trung gian 188 (50mg;
0,053mmol) trong hén hop clia nuée (0,45mL) va THF (0,45mL). Khudy hdn hop thu
duge & nhiét do trong phong qua dém. Trung hoa hdn hop phan tng bing dung dich
trong nuéc NaOH 1M. B sung EtOAc va nuéc vao hdn hop. Téach cac 16p va chiét 16p
nudc bﬁng EtOAc (3x 20mL). Lam khé céc 16p hitu co sau khi két hop trén Na,SOy, loc
va lam bay hoi dung mdi trong diéu kién 4p sut giam. Tinh ché phdn cin bang séc ky
cao ap pha dao trén Hyperprep C18 HS BDS, kich ¢& 16 100A, c¢& hat 8um (Shandon).
Pha dong: Gradien tir 80% amonibicarbonat trong H,0 (0,25%) va 20% axetonitril, dén
40% amonibicarbonat trong H,O (0,25%) va 60% axetonitril trong 40 phat. Gom céc
phin mong mubn va 1am bay hoi dung méi. Hidu sut: 71mg hop chit trung gian 189

dudi dang chat ran mau vang.

e) Diéu ché hop chét trung gian 190
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Bb sung timg giot Metansulfonyl clorua (0,0573mL; 0,74mmol) vao dung dich da
khuéy chra hop chét trung gian 189 (71mg; 0,148mmol) va EN (0,123mL; 0,888mmol)
trong DCM (5SmL). Khudy hén hop phan tmg & nhiét d6 trong phong trong 18 gid. Sau
d6, 1am nguoi hdn hop bing cich bd sung nuée. Chiét san phdm hai 1in bing DCM. Rira
16p hitu co bang nude, 1am khd bang MgSO,, loc va lam bay hoi dich loc. Hiéu suit:

10mg hop chét trung gian 190 (9%).

Hop chét trung gian 190 thu dugc cing véi dan xuét trong d6 gbc clo duoc thay
thé bang gdc mesylat. Hop chit trung gian 190 dugc sir dung dudi dang hdn hop (khong
dwoc dinh luong) trong budc phan tng tiép theo.

) Diéu ché hop chét trung gian 191

Piok
~y Oj/

N)\N N
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=
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H
Khudy dung dich chira tert-butyl este ctia axit piperazin-1-axetic (10mg;

0,0137mmol) va hop chét trung gian 190 (11,277mg; 0,0546mmol) va Et;N (0,00228mL;
0,0164mmol) trong DMF (0,13mL) & nhiét dd 70°C trong 1 gid. Lam ngudi hdn hop

o]

phan tmg bang cach bd sung nudc. Chiét san phdm hai 14n bing DCM. Rira 16p hitu co

-171-



24591

béng nudc, lam kho béng MgSO,, loc va 1am bay hoi dich loc. Hiéu suét: 10mg hop chit
trung gian 191.

ViduAlS

a) Diéu ché hop chét trung gian 192
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Bb sung timg giot metansulfonyl clorua (0,575mL; 7,423mmol) vao dung dich d3
khudy chtra hop chét trung gian 122 (1,91g; 3,711mmol) trong DCM (50mL) v Et;N
(5,159mL; 37,115mmol). Khudy hdn hop phéan tng & nhiét do trong phong trong 4 gio.
Sau d6, bd sung hop chét trung gian 142 (2,828g) vao va khudy hdn hop phan tng & nhiét
d6 trong phong trong 18 gidy. Sau d6 bd sung nude vao, va chiét san phdm hai 1in béng
DCM. Rira céc 16p hitu co sau khi két hop bang nudc, lam kho (MgS0y), loc, va lam bay
hoi dung méi. Phén cin duoc sir dung trong budc phan tng tiép theo ma khong tinh ché

thém. Hiéu sut: 3,05g hop chét trung gian 192.

b) Piéu ché hop chét trung gian 193

K
NP

e
Soe

Bb sung LiBHy (1,422mL; 2,844mmol) vao dung dich chia hop chét trung gian
192 (2g; 1,422mmol) trong THF (30mL) & nhiét d§ trong phong. Khudy hdn hop phan

P-4
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ing & nhiét d6 hoéi luu trong 18 gidy, va sau d6 lam mat xudng nhiét do trong phong. Sau
d6 b sung MeOH (10mL) va nuéc (10mL) vao va chiét san phim béng DCM. Rira cac
16p hitu co sau khi két hop béng nudce, nudc muéi, lam khé (MgSOy), loc va lam bay hoi
dung mo6i. Hoa tan phﬁn cin trong DCM va tinh ché trén cot Si02 (Grace Reveleris SRC,
80g, Si 40) trén hé tinh ché Armen Spot II Ultimate bang céch sir dung DCM va MeOH
lam chét rira giai, gradien: tir 100% DCM dén DCM 95%/MeOH 5%. Gom c4c phin
mong mudn va lam bay hoi dung méi. Hiéu suit: 316mg hop chat trung gian thé 193

(duge st dung nhu viy trong bude phan tng tiép theo ma khong tinh ché thém).

¢) Pidu ché hop chit trung gian 194
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B6 sung ting giot Tert-butyl bromoaxetat (0,0474mL; 0,321mmol) vao dung dich

da khudy chira hop chit trung gian 193 (0,316g) va Na,COs (0,034g; 0,321mmol) trong
DMF (134,933mL) & nhiét d6 trong phong. Khudy hdn hop phan rng & nhiét do 80°C
trong 18 gid. Sau d6, bd sung nudc va chiét san phdm hai lin bing DCM. Rira 16p hitu co
bang nude, lam kho (MgS0sy), loc va lam bay hoi dung méi. Hoa tan phan cin trong
DCM va tinh ché trén ¢t SiO, (Grace Reveleris SRC, 80g, Si 40) trén hé tinh ché Armen
Spot IT Ultimate bang cach str dung DCM va MeOH lam chét rtra ziai, gradien: tir 100%
DCM dén DCM 95%/MeOH 5%. Gom cac phan mong mudn va lam bay hoi dung moi.
Hiéu suét: 46mg hop chét trung gian 194.

d) Diéu ché hop chit trung gian 195
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B sung HCI (4M trong 1,4-dioxan; 0,144mL; 0,574mmol) vao dung dich da

Mubi HCI

khudy chtta hop chét trung gian 194 (46mg; 0,0574mmol) trong 1,4-dioxan (5mL) & nhiét
d6 trong phong. Khudy hdn hop phan tng & nhiét 6 80°C trong 2 gio. Lam bay hoi dung
mdi. Hiéu sudt: 57mg hop chit trung gian 195 (dugc sir dung ma khong tinh ché thém dé
didu ché hop chét 63).

ViduAlé6

a) Diéu ché hop chét trung gian 201

(o)

ol
¢}
ans
B sung phenylformat (10,56mL; 96,86mmol) vao dung dich 3-aminobenzaldehyt
etylen axetal (8g; 48,43mmol) trong DCM (5mL) & nhiét d6 trong phong. Khudy hn hop
phan mg trong 40 phit. Lam bay hoi dung méi va tinh ché phin cin bing LC diéu ché
(SiOH khong theo quy tic 20-45um 400 g MATREX, pha ddng: 90% Heptan, 10%

EtOAc). Gom céc phdn tinh khiét va lam bay hoi dung méi. Hiéu sudt: 9,3g hop chét
trung gian 201.

b) Diéu ché hop chét trung gian 202

Cl

7N

= = 0
N \O/Q)
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Bb sung timg phan NaH (60% trong diu) (955mg; 23,887mmol) vao dung dich
chita hop chét trung gian 201 (3,85g;19,906mmol) trong DMF (70mL) & nhiét d trong
phong. Khudy hdn hop phan tng trong 30 phat. Sau d6 bd sung 2-clo-4-(6-clo-3-
pyridinyl)-pyrimidin (4,5g;19,906mmol) vao. Khudy hdn hop phan tmg qua dém & nhiét
d6 trong phong. Sau d6 bb sung 22,2mL dung dich 2N NaOH trong H,0 va 30mL MeOH
vao va khudy hén hop phan tmg & nhiét do trong phong trong 2 gi¢. Pha lodng hdn hop
phan Ung véi nudc, chiét hai 14n béng DCM, lam khé trén MgSOy, loc va lam bay hoi
dung méi. Tinh ché phan cin bing LC didu ché trén SiOH khong theo quy tic 20-45pum
450g MATREX: Pha dong 50% heptan, 50% EtOAc. Gom cac phan tinh khiét va lam
bay hoi dung méi. Hiéu sudt: 4,06g hop chét trung gian 202 (58%).

¢) Diéu ché hop chit trung gian 203

H,N

N

N//Nn o
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Bé sung amoniac (50mL; ngung tu & -78°C) vao hop chit trung gian 202 (4g;
11,274mmol) trong THF (35mL) trong binh bit kin. Khudy hdn hop & nhiét do 150°C
trong 15 gid, dudi 4p suat bang 82 bar. Loc sach chit két tia va 1am kho d8 thu duoc 2,4¢g
hop chit trung gian 203 dudi dang chit rin mau niu (64%). Lam bay hoi dich loc va tinh
ché phan cin bang LC didu ché trén SiOH khdng theo quy téc 15-40pm 300 g MERCK.
Pha dong: NH,OH, DCM, MeOH 0,1/97/3. Gom cac phin mong mudn va lam bay hoi
dung moéi. Hiéu suét: 1,2g hop chét trung gian 203 (32%).

d) Diéu ché hop chat trung gian 204

Khudy dung dich chtra hop chét trung gian 203 (3,3g; 8,561mmol) va axit p-
toluensulfonic (1,68g; 8,561mmol) trong axeton (50mL) va nudc (10ml) & nhiét d6 trong
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phong trong 12 gid. Pha lodng hdn hop véi DCM va K,CO5 10% trong H,O. Gan 16p hitu
co, lam kho trén MgSOy, loc va 1am bay hoi dung mdéi. Hiéu suét: 2,5g hop chét trung
gian 204 (100%).

e) Diéu ché hop chit trung gian 205
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Khudy dung dich chita hop chit trung gian 204 (2,5g; 8,582mmol), N-[(1,1-

dimetyletoxy)carbonyl]-B-alanin, (4,9g; 25,746mmol), HATU (9,8g; 25,746mmol), va
Et;N (8,4mL; 60,073mmol) trong THF (100mL) & nhiét do hdi luu trong 14 gid. Pha

lodng hdn hop véi EtOAc va H,O. Gan 16p hitu co, 1am khé trén MgSOy, loc va lam bay
hoi dung méi. Tinh ché phin cin biang LC diéu ché trén SiOH khong theo quy tic 15-
40pm 300 g MERCK. Pha dong: 98% DCM, 2% MeOH. Gom cac phin mong mudn va
1am bay hoi dung méi dé thu dugc 6g hop chét trung gian 205 (100%).

) Diéu ché hop chit trung gian 206
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Thuc hién phan ung trong thiét bi vi séng (Biotage) trong dng bit kin, (mdt kidu
400W).

B6 sung natri triaxetoxyborohydrit (1,7g, 7,823mmol) vao dung dich da khudy
chtra hop chét trung gian 205 (3,6g, 5,215mmol) va tert-butyl este clia axit piperazin-1-
axetic (2,1g, 10,43mmol) trong DCE (16mL) va DIPEA (1,8mL, 10,43mmol). Khudy
hdn hop & nhiét d6 120°C trong 20 phut. B sung nudce, K,CO3 10% trong H,O va DCM
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vao. Chiét hdn hop phan timg bang DCM (3x). Tach 16p hitu co, 1am khé trén MgSO,, loc
va lam bay hoi dung méi. Tinh ché phin cin bang LC didu ché trén SiOH khéng theo
quy tac 15-40pm 300g MERCK. Pha dong: NH,OH, DCM, MeOH 0,5/96/4. Gom céc

phin mong mudn va 1am bay hoi dung méi. Hiéu suit: 285mg hop chét trung gian 206.

o) Diéu ché hop chét trung gian 207
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B6 sung TFA (6,6mL; 85,864mmol) vao dung dich chtta hop chit trung gian 206
(270mg; 0,417mmol) trong DCM (8mL) & nhiét d6 trong phong. Khudy hdn hop phan
img trong 5 gid¢' & nhiét do trong phong. Lam bay hoi dung mdi dé thu dugc hop chét
trung gian 207 dudi dang dau mau niu ma duge sir dung nhu vy trong budc phan tng
tiép theo ma khong tinh ché thém.
Vidu Al7

a) Diéu ché hop chit trung gian 208

Bb sung phenyl format (10,6mL; 96,876mmol) vao dung dich chira 3-[[(ter-
butyldimetylsilyl)oxy]metyl]anilin (Journal of Medicinal Chemistry (2009), 52(23),
7503-7511) (11,5g; 48,438mmol) trong DCM (10mL) & nhiét dd trong phong. Khudy hdn
hop phan ing trong 40 phut & nhiét d§ trong phong. Lam bay hoi dung méi. Tinh ché
phin cin bang sic ky long didu ché trén SiOH khong theo quy tic 15-40pm 330 g. Pha
dong: 80% Heptan, 20% EtOAc. Gom cac phén tinh khiét va loai bd dung mdi trong chén
khong. Hiéu suét: 2,7g (21%) hop chét trung gian 208, va 18,7g nguyén liéu khong tinh
khiét. Tinh ché nguyén lidu khong tinh khiét nay bang sic ky léng diéu ché trén SiOH
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khéng theo quy tic 20-45um 450g MATREX. Pha dong: 75% Heptan, 25% EtOAc. Gom
céc phan tinh khiét va loai bo dung mdi trong chan khong. Hidu suit: 9,4g (73%) hop
chét trung gian 208.

b) Diéu ché hop chét trung gian 209

Cl

N

Thuc hién phan tng 5 14n véi cac lugng tuong ty ctia hop chit trung gian 208
(10g; 37,675mmol). Bb sung NaH (60% phén tén trong dau khoang) (9g; 226,05mmol)
vao dung dich chira hop chit trung gian 208 (50g; 188,375mmol) trong DMF (600mL) &
nhiét d6 trong phong. Khudy hdn hop phan tng trong 30 phut va sau dé bd sung 2-clo-4-
(6-Clopyridin-3-yl)pyrimidin (Journal of Organic Chemistry (2002), 67(21), 7541-7543)
(42,6g; 188,375mmol) vao. Khudy hdn hop phan ung & nhiét d§ trong phong qua dém.
B6 sung dung dich trong nuéc NaOH 2N (60mL) va MeOH (80mL) vao va khudy hdn
hop phan g & nhiét d6 trong phong trong 2 gid. Pha lodng hén hop phan g véi nude
va chiét hai 1an bang EtOAc. Rira 16p hitu co bing nude, lam kho trén MgSO,, loc va lam
bay hoi dung méi. Tinh ché phén cin bing sic ky long diéu ché trén SiOH khong theo
quy tic 20-45um 1000 g DAVISIL. Pha dong: 70% heptan, 30% EtOAc). Lam bay hoi
dung méi. Hi¢u suit: 61,7g hop chit trung gian 209 (77%).

¢) Diéu ché hop chit trung gian 311

\N/\/\”/
]
= O\Si
|
NN

l Vk
N N

H
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Khudy hdn hop ctia hop chét trung gian 209 (10g; 23,42mmol) va N,N'-dimetyl-
1,3-propan diamin (11,8mL; 93,67mmol) & nhiét d§ 135°C trong 1 gid. Lam bay hoi hdn
hop. Tinh ché phan cin bang séc ky long didu ché trén SiOH khong theo quy tic 20-
45um 450 g MATREX. Pha déng: NH,OH, DCM, MeOH 1/90/10. Két hop c4c phan
tinh khiét va 1am bay hoi dung méi dé thu duogc 9,58g hop chit trung gian 311.

ViduAl8

a) Diéu ché hop chét trung gian 210

B6 sung ting giot dung dich chira cloaxetyl clorua (1mL; 12,74mmol) trong ACN

(8mL) vao dung dich d3 khudy chita tert-butyl (2R)-2-(2-aminoetyl)-1-
pyrolidincarboxylat (2,1g; 9,80mmol) va Et;N (2,7mL; 19,60mmol) trong ACN (24mL)
& nhiét d6 trong phong. Khudy hdn hop phan tmg trong 1 gid & nhiét d6 trong phong. B
sung 1-Benzylpiperazin (5,1mL; 29,40mmol) vao va khudy hdn hop phan tng & nhiét do
60°C trong 2 gid. Bb sung nude vao va chiét hdn hop bing DCM. Lam khé 16p hitu co
trén MgSQy, loc va lam bay hoi dung méi. Tinh ché phén cin bang sic ky long diéu ché
trén SiOH khong theo quy tic 20-45um 450 g MATREX. Pha dong: NH,OH, DCM,
MeOH 0,5/95/5 Gom c4c phin mong mudn va lam bay hoi dung méi. Tinh ché phan cin
dang diu (mau nau) bang sic ky long didu ché trén SiOH khéng theo quy tic 20-45um
450 g MATREX. Pha dong: NH,OH, DCM, MeOH 0,5/95/5. Gom céc phdn mong mubn
va lam bay hoi dung méi. Hiéu suét: 3,2g hop chit trung gian 210 (76%).

Céc hop chét trung gian trong bang duéi ddy dugc diéu ché theo phuong phép
phan g tuong tu nhu dugce st dung cho hop chit trung gian 210:
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Hop chét trung gian 217 (tir S)-2-
(aminoetyl)-1-N-boc-pyrolidin va 1-
benzylpiperazin; dugc sit dung cho hop

chat trung gian 218)

Hop chét trung gian 225 (tir hop chét trung
gian 224 va 1-benzylpiperazin; dugc st

dung cho hop chét trung gian 226)

oo

+

Hop chét trung gian 237 (tir hop chét
trung gian 236 va 1-benzylpiperazin;

dugc sir dung cho hop chét trung gian

.

— Si—

l
0

PO
P

Hop chét trung gian 245 (tir zert-butyl
(2R,4R)-2-(2-aminoetyl)-4-[(tert-
butyldimetyl-silyl)oxy]pyrolidin-1-

238) carboxylat (W02010138666) va 1-
benzylpiperazin; dugc sit dung cho hgp
chit trung gian 246)
H N N
RY Ao
| o]
o)
S 0
R N\(
LU -
N
o)\o N

K

Hop chit trung gian 279 (tir tert-butyl 2-
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Hop chit trung gian 258 (tir hop chét

trung gian 257 va 1-benzylpiperazin;

duogc sir dung cho hop chét trung gian
259)

(2-aminoetyl)-1-pyrolidincarboxylat va 1-
benzylpiperazin; dugc sir dung cho hop

chét trung gian 280)

b) Diéu ché hop chit trung gian 211

H N\DN
AT

NH

B6 sung TFA (11mL; 145,85mmol) vao dung dich chtta hop chit trung gian 210
(3,14g; 7,29mmol) trong DCM (50mL) & nhiét d6 tir 0 dén 5°C. Khudy hdn hop phan
g & nhiét d trong phong trong 4 gid. B sung thém TFA (30 duong luong; 16,3mL;
218,77mmol) vao. Khudy hdn hop phan tmg & nhiét d6 trong phong trong 2 gio. B sung
nuéc va K,CO; rén vao. Chiét hdn hop béng DCM, tach 16p hitu co, lam kho trén
MgSOs,, loc va 1am bay hoi dung méi. Tinh ché phén cin bang sic ky 1ong diéu ché trén
Silica 15-40pm, 80 g. Pha ddng: Gradien tr DCM, MeOH, NH,OH 95/5/0,1 dén DCM,
MeOH, NH,OH 90/10/0,1. Gom c4c phan mong mudn va lam bay hoi dung méi. Hiéu
sudt: 1,9¢g hop chét trung gian 211 (79%).

Céc hop chit trung gian trong bang dudi ddy dugc diéu ché theo phwong phap

phan tng twong tw nhu duoc sir dung cho hop chét trung gian 211:

N N
Ay
0
s
NH
Hop chét trung gian 218 (tir hop chét

trung gian 217; dugc st dung cho hgp
chét trung gian 219)

. )
e

Hop chét trung gian 280 (tir hop chét trung

NH

gian 279; dugc sir dung cho hop chit trung
gian 281)
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¢) Diéu ché hop chét trung gian 212

O\ﬁm>XV

R
N
B
=

g
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Khudy dung dich chta hop chit trung gian 209 (500mg; 1,17mmol), hop chét
trung gian 211 (697mg; 2,1 1mmol) va K,CO; (809mg; 5,86mmol) trong DMF (800uL) &
nhiét 6 100°C trong 18 gid. BS sung nuée va DCM vao. Tach 16p hitu co lam khé trén
MgSO,, loc va lam bay hoi dung méi. Tinh ché phan cin bang séc ky long diéu ché trén
SiOH khong theo quy tic 15-40pum 300 g MERCK. Pha dong: 40% heptan, MeOH 10%,
50% EtOAc. Lam bay hoi dung moi va tinh ché phan cin bing sic ky 1ong didu ché trén
SiOH khéng theo quy tic 15-40pum 300 g MERCK. Pha dong: 40% heptan, MeOH 10%,
50% EtOAc. Gom cac phin mong mudn va 1am bay hoi dung méi. Hiéu suét: 63 7mg hop
chat trung gian 212 (75%).

Céc hop chit trung gian trong bang dudi ddy dugc didu ché theo phuwong phép
phan tng tuong tw nhu duge stir dung cho hop chit trung gian 212:
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&Np

Hop chit trung gian 219 (tur hop chét [Hop chét trung gian 281 (tr hop chét trung

trung gian 218 va hop chét trung gian gian 280 va hop chét trung gian 209; duogc

209; duoge sit dung cho hop chit trung st dung cho hop chét trung gian 282)
gian 220)

d-1) Diéu ché hop chét trung gian 213

N /O\/
)\ 0
N \/
H

Hydro héa huyén phu chira hop chét trung gian 212 (633mg; 0,88mmol), tert-
butyloxycarbonyl anhydrit (230mg; 1,05mmol) va Pd/C (10%) dudi dang chit xic tac
(63mg) trong MeOH (6,5mL) trong méi truong H, bang 5 bar & nhiét dé 50°C trong binh
bit kin trong 12 gid. Loc sach chit xtc tac trén tAim Celite®. Rira Celite® bang hdn hop
cia DCM/MeOH (3x). Lam bay hoi dich loc. Tinh ché phan cn bang sic ky long didu
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ché trén Silica 15-40pm, 30 g. Pha dong: Gradien tir DCM, MeOH, NH,OH 99/1/0,1 dén
DCM, MeOH, NH,OH 97/3/0,1. Gom céac phﬁn tinh khiét va lam bay hoi dung méi. Hiéu
sudt: 298mg hop chét trung gian 213 duéi dang ddu mau vang (46%).

Céc hop chét trung gian trong bang duéi ddy duoc diéu ché theo phuong phap
phan ting tuong tw nhu duge str dung cho hop chét trung gian 213:

NN H

N | =
) i

= | N)\NQ\/O\&/

" I

B

)\ Ouer A . \ X

NN le< Hop chat trung gian 249 (tir hop chat

trung gian 248; dugc sir dung cho hgop

Hop chat trung gian 220 (tir hop chét trung chat trung gian 230)

gian 219; dugc st dung cho hop chét trung
gian 221)

Ong”
" <
Hop chat trung gian 263 (tir hop chét trung
gian 262; dugc str dung cho hop chét trung

gian 264)
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d-2) Diéu ché hop chit trung gian 282

NN

=
l l /©\/
NAN O\Si/
H <

Hydro héa huyén phti chita hop chét trung gian 281 (520mg; 0,72mmol) va Pd/C
(10%) duéi dang chat xuc tac (50mg) trong MeOH (10mL) & nhiét d6 50°C duéi 4p sut
5 bar ctia moi truong H, trong binh bit kin trong 12 gid. Loc sach chét xuc tac trén tAm
Celite®. Rira Celite® bang hén hop cia DCM/MeOH (3x). Lam bay hoi dich loc dé thu
dwoc 472mg hop chit trung gian 282 (dang dau).

¢) Piéu ché hop chit trung gian 214

(o)

-
0 (A

NN

=
NN
| )\ OH
N N
H

Bb sung timg giot Tetrabutylamoni florua 1M (0,80mL; 0,80mmol) vao dung dich
chtta hop chét trung gian 213 (292mg; 0,40mmol) trong THF (5,5mL) & nhiét d6 trong
phong. Khudy hdn hop phan tmg & nhiét d trong phong trong 12 gid. B6 sung nude va
lam bay hoi dung méi hitu co. Chiét hdn hop bang DCM. Rira 16p hitu co bing nuéce, lam

khd trén MgSOy,, loc va lam bay hoi dung méi. Tinh ché phén cin bing sic ky long diéu
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ché trén SiOH khong theo quy tic 15-40um 24 g. Pha dong: tir DCM, MeOH, NH,OH
98/2/0,1 dén DCM, MeOH, NH,OH 96/4/0,1). Gom céc phan tinh khiét va 1am bay hoi

dung méi. Hiéu suét: 191mg hop chit trung

gian 214 dudi dang dau mau vang (78%).

Céc hop chét trung gian trong bang dudi ddy duoc diéu ché theo phuong phap

phan tmg tuong tur nhu duge sir dung cho hop chit trung gian 214:

NN
N
H

Hop chit trung gian 221 (tir hop chét trung
gian 220; dugc st dung cho hop chét trung

NN

)\ OH
N
H

Hop chét trung gian 250 (tir hop chit trung
gian 249; duoc sir dung cho hop chét trung
gian 251)

XN
I/)\
N N

H

Hop chét trung gian 264 (tir hop chit trung
gian 263; duoc st dung cho hop chét trung
gian 265)

gian 222)
Yo s o ok
Lo (\N/[Lo%\
LA A f
9 S

@p

Hop chét trung gian 276 (tir hop chét trung
gian 275; duoc sir dung cho hop chét trung
gian 277)
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Hop chét trung gian 283 (tix hop chét trung
gian 282; dugc str dung cho hop chét trung
gian 284)

) Diéu ché hop chét trung gian 215

7
NN
| )\ Cl
N N
H

B sung timg giot Metansulfonyl clorua (1 17uL; 1,52mmol) vao dung dich chira
hop chét trung gian 214 (187mg; 0,30mmol) va DIPEA (265uL; 1,52mmol) trong DCM
(7,3mL) & nhiét d6 0°C. Khudy hdn hop phéan tmg & nhiét do trong phong qua dém. B
sung nudce vao. Chiét hdn hop bang DCM (2x). Lam kho 16p hitu co trén MgSOy, loc va
lam bay hoi dung mdi. Hiéu sut: 303mg hop chit trung gian 215 duéi dang diu mau
cam ma dugc st dung nhu vdy ma khong can su tinh ché bit ky trong budc phan ting tiép

theo.

Céc hop chit trung gian trong bang duéi diy duoc diéu ché theo phuong phap
phan tmg tuong tu nhu dugce st dung cho hop chit trung gian 215:
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)\ /©\/CI Hop chat trung gian 251 (tir hop chét
N
H

trung gian 250; dugc sir dung cho hop

Hop chat trung gian 222 (tir hop chét trung chat trung gian 252)

gian 221; dugc st dung cho hop chit trung
gian 223)

) : ok
A kf

7 |

NN
)\ cl
N N
H

Hop chét trung gian 265 (tir hop chét trung

O

gian 264; dugc st dung cho hop chat trung Hop chat trung gian 277 (tir hop chat

gian 266) trung gian 2,76; dugc sir dung cho hop
chat trung gian 278)

Hop chét trung gian 215, 222, 251, 277 va 265 thu dugc cling véi din xuét ciia cac
hop chét nay, trong d6 gbc clo dugce thay thé bang gbc mesylat. Cac hop chét trung gian
nay dugc st dung du6i dang hdn hop (khong duoc dinh lugng) trong bude phan tmg tiép
theo.
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¢-1) Diéu ché hop chit trung gian 216
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B sung timg giot axit trifloaxetic (3mL) vao dung dich chira hop chét trung gian
215 (303mg; th6) trong DCM (10mL) & nhiét d6 trong phong. Khudy hdn hop phan tng
& nhiét d trong phong trong 3 gid. Lam bay hoi dung méi. Pua phin cin vao DCM va
lam bay hoi dung méi (lip lai 3 14n). Hiéu suét: 600mg hop chit trung gian 216 dudi

®)

Mudi TFA

dang ddu mau vang ma dugc sit dung nhu vy ma khong cin sy tinh ché bt ky trong

bude phan g tiép theo (tdng hop hop chét 86).

Cac hop chit trung gian trong bang dudi diy dugc diéu ché theo phuong phap

phan ng twong tw nhur duge st dung cho hop chét trung gian 216:

NN

=
NN
| )\ Cl
N N
H

Hop chét trung gian 223 (tir hop chét

Mubi TFA

trung gian 222; dugc st dung cho hop
chét 88)

(0]

B

=

NN

AN
H Mubi
TFA

Hop chit trung gian 252 (tir hop chét trung
gian 251; dugc st dung cho hop chit trung
gian 253)
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Hop chét trung gian 278 (tir hop chit trung

Mubi TFA

H Mudi

TFA gian 277; dugc st dung cho hgp chét 93)

Hop chét trung gian 266 (tir hop chét

trung gian 265; dugc st dung cho hop
chat trung gian 267)

¢-2) Diéu ché hop chit trung gian 284

NN

|/
NN
LA c
NN
H

B sung timg giot thionyl clorua (1,65mL; 22,55mmol) véo dung dich da khudy

Mubi HCI

chira hop chét trung gian 283 (233mg; 0,45mmol) trong DCE (54mL) & nhiét d§ trong
phong. Khudy hén hop phan img & nhiét d6 60°C trong 18 gio. Lam bay hoi dung moi
dén kho dé thu dugc 387mg hop chit trung gian 284 (duoc st dung dé tong hop hop chét
87).

ViduAl9

a) Diéu ché hop chit trung gian 224
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Hydro héa huyén phu chira 1,1-dimetyletyl (2S,4S)-2-(xyanometyl)-4-[[(1,1-
dimetyletyl)dimetylsilyl]oxy]-1-pyrolidincarboxylat (W0O/2009026197) (4,59¢g;
13,48mmol), Raney niken duéi dang chét xuc tic (4,8g) va EtN (3,75mL; 26,96mmol)
trong MeOH (25mL) qua dém trong mdi truong H, c6 ap sudt 3,5 bar & nhiét d6 trong
phong trong binh bit kin. Loc sach chét xuc tic trén tim Celite®. Rira Celite® bing
DCM va MeOH (3x). Lam bay hoi dich loc. Tinh ché phin cin bang séc ky 1ong diéu ché
trén SiOH khéng theo quy tic 20-45um 450 g MATREX. Pha dongNH,OH, DCM,
MeOH 0,6/90/10. Gom cac phdn mong mudn va lam bay hoi dung méi. Hiéu sut: 2,65g
hop chét trung gian 224 (57%).

b) Diéu ché hop chét trung gian 225

Xem trong bang ctia Vidu Al8.a

¢) Piéu ché hop chit trung gian 226

HO

Khudy huyén phu chita hop chit trung gian 225 (2,47g; 4,404mmol) trong HCI 5
M (17,6mL) & nhiét d trong phong trong 24 gid. Pha lodng hdn hop phan tmg véi
diisopropylete. Loc sach chat két tiia (mau nu) va hoa tan trong hdn hgp DCM/MeOH.
Lam bay hoi dung dich (35°C) dé thu dugc 2g hop chét trung gian 226.

Céc hop chit trung gian trong bang dudi ddy duoc didu ché theo phuong phap
phan g tuong tu nhu dugc sir dung cho hop chat trung gian 226:
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Hop chét trung gian 238 (tir hop cht [Hop chét trung gian 246 (tir hop chét trung
trung gian 237; dugc sir dung cho hop |gian 245; dugc st dung cho hop chat trung
chit trung gian 238) gian 247)

HO

=Ny

Hop chét trung gian 259 (tir hop chit
trung gian 258; dugc st dung cho hop
chét trung gian 261)

d) Diéu ché hop chét trung gian 227

l P /©V
NAN O\Si/
" <
Khuiy huyén phu chira hop chét trung gian 226 (1,9g; 5,045mmol), Na,COs (1,7g;
16,144mmol) trong DMSO (3,8mL) ¢ nhiét do trong phong trong 40 phut. Sau d6 bd

sung hop chét trung gian 209 (862mg; 2,018mmol) vao hdn hop phan tng. Khudy dung
dich & nhiét do 130°C trong 18 git. B sung nuée va chiét hdn hop hai 14n bing DCM,
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lam kho trén MgSOy, loc va 1am bay hoi. Tinh ché phén can bang sic ky 1ong didu ché
trén SiOH khoéng theo quy tic 15-40um 300 g MERCK. Pha dong: NH,OH, DCM,
MeOH 0,5/95/5. Gom cac phin mong mudn va lam bay hoi dung méi dé thu duge 1g hop

chat trung gian 227 (67%).

Céc hop chit trung gian trong bang dudi ddy duoc diéu ché theo phuong phap

phan tmg tuong tw nhu duge st dung cho hop chét trung gian 227:

| =
l P /©\/
N)\N O\Si/
H | j<

Hop chét trung gian 239 (tir hop chat
trung gian 238; duoc st dung cho hop
chét trung gian 240)

Hop chit trung gian 247 (tix hop chit trung
gian 246; dugc st dung cho hop chit trung
gian 248)

HO

LILOTO

CoY

=
B
N)\N O\Si/
H | j<

Hop chat trung gian 261 (tir hop chat
trung gian 259; duoc st dung cho hop

chét trung gian 262)

e) Diéu ché hop chét trung gian 228
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B6 sung axetic anhydrit (192pL; 2mmol) vao dung dich chira hop chét trung gian
227 (lg; l,4mmol), pyridin (164ul; 2mmol) va 4-dimetylaminopyridin (17mg;
0,14mmol) trong DCM (2,6mL) & nhiét d6 trong phong. Khuy hdn hop phéan ing & nhiét
d6 trong phong trong 6 gid. BS sung nude va chiét hdn hop biang DCM (2 x). Lam kho
16p hitu co trén MgSOs, loc va lam bay hoi dung mdi. Tinh ché phan can bang sic ky
long didu ché trén (Silica 6n dinh 5 um 150 x 30,0 mm). Pha dong: Gradien tir NH,OH,
DCM, MeOH 0/100/0 &&n NH,OH, DCM, MeOH 0,5/95/5. Két hop cac phan tinh khiét
va 1am bay hoi dung méi. Hiéu suét: 492mg hop chit trung gian 228 (46%)).

Céc hop chét trung gian trong bang dudi ddy dugc didu ché theo phuong phap
phan ng twong ty nhu duge sir dung cho hop chit trung gian 228:

N O~s” H |\‘<
" <

B , . P Hop chat trung gian 248 (tir hop chit trung
Hop chat trung gian 240 (tir hgp chat trung

gian 247; dugc st dung cho hop chét trung
gian 249)

gian 239; duoc str dung cho hop chét trung
gian 241)
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Hop chit trung gian 262 (tir hop chét trung
gian 261; duoc sir dung cho hop chét trung

gian 263)

) Diéu ché hop chit trung gian 229
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B sung timg giot Tetrabutylamoni florua 1M (1,3mL; 1,3mmol) vao dung dich
chtra hop chit trung gian 228 (492mg; 0,63mmol) trong THF (8mL) & nhiét dd 0°C.
Khuiy hdn hop phan tng & nhiét d6 0°C trong 30 phiit va sau dé khudy & nhiét do trong
phong trong 2 gid. B sung nuée va dung dich trong nuée NH,Cl 10% vao. Chiét hdn
hop bang DCM. Rira 16p hitu co bang nuée, 1am khé trén MgSO,, loc va lam bay hoi
dung méi. Tinh ché phin cin bang sic ky 1ong didu ché trén Silica én dinh Spm 150 x
30,0mm. Pha dong: Gradien tr NH,;OH, DCM, MeOH 0/100/0 dén % NH,OH, DCM,
MeOH 0,7/90/10. Gom céc phin mong muén va lam bay hoi dung moi. Hiéu suét:

476mg hop chat trung gian 229.
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Céc hop chét trung gian trong bang dudi day duoc didu ché theo phuong phéap
phan tng twong tw nhu duge sir dung cho hop chit trung gian 229:

NN
l %k OH
N N
H

Hop chét trung gian 241 (tir hop chét trung
gian 240; dugc str dung cho hop chit trung
gian 242)

o) Diéu ché hop chét trung gian 230

o]

)=

=
NN
| )\ OH
N N
H

Hydro héa huyén phti chira hop chét trung gian 229 (476mg; 0,72mmol) va Pd/C
(10%) dudi dang chét xuc tac (50mg) trong MeOH (15mL) trong mdi trudng H, bang 4
bar & nhiét d6 30°C trong binh bit kin trong 12 gid. Loc sach chit xic tic trén tAm
Celite®. Rira Celite® béng hdn hop cia DCM/MeOH (3x). Lam bay hoi dich loc. Hiéu
sudt: 398mg hop chét trung gian 230.

Céc hop chit trung gian trong bang dudi day dugc diéu ché theo phuong phap
phan ting tuong tw nhu dugc sir dung cho hop chit trung gian 230:
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NN
| %k OH
N N
H

Hop chét trung gian 242 (tir hop chét
trung gian 241; dugc st dung cho hop
chét trung gian 243)

h) Diéu ché hop chit trung gian 231

N 0 (\NH
Yy
=

NN
| N)\N “
: Muéi HCI
B6 sung timg giot Thionyl clorua (2mL; 28mmol) vao dung dich di khudy chua
hop chét trung gian 230 (350mg; 0,56mmol) trong DCE (80mL) & nhiét do trong phong.
Khudy hén hop phan tng & nhiét d6 65°C trong 2 gid. Lam bay hoi dung méi dén khs.
Hiéu sudt: 393mg hop chit trung gian 231 dugc sir dung nhu vy ma khéng cin su tinh
ché bét ky trong budc phan tmg tiép theo.

Céc hop chét trung gian trong bang duéi ddy dwoc diéu ché theo phuong phéap
phan tng tuong tw nhu duge st dung cho hop chit trung gian 231:
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; Mubi
HCI
Hop chét trung gian 243 (tir hop chit
trung gian 242; dugc str dung cho hop

chét trung gian 244)

i) Didu ché hop chét trung gian 232

0

>Lo
S 0
D]
N H
XN N
| (J
=
@ b
N)\N
H
B6 sung K,CO; (1,7g; 12mmol) vao dung dich chia hop chét trung gian 231
(393mg) trong DMF (130mL) & nhiét d6 trong phong. Khudy hdn hop phan ung & nhiét
d6 50°C trong 18 gio. Lam bay hoi dung méi. Pua phin cin vao nudc, chiét hai 1an béng
DCM, lam khé trén MgSOy, loc va lam bay hoi. Tinh ché phin cin béng sic ky long diéu
ché trén 15-40pm bat thuong 30 g Merck. Pha dong: NH,OH/DCM/MeOH 0,3/97/3. Két
hop cac phan tinh khiét va lam bay hoi dung méi. Hiéu suat: 110mg hop chét trung gian
232.

Céc hop chét trung gian trong bang dudi ddy dugc diéu ché theo phuong phap
phan tng tuong tw nhu duge st dung cho hop chét trung gian 232:
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N
H
Hop chét trung gian 244 (tir hop chét

trung gian 243; dugc st dung cho hop
chét 90)

E\E
Hop chit trung gian 253 (tir hop chét

trung gian 252; dugc st dung cho hop chét
91)

N
H

Hop chét trung gian 267 (tir hop chit
trung gian 266; dugc st dung cho hop
chét 96)

Vidu A20

a-1) Diéu ché hop chét trung gian 260
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B6 sung lithi borohydrit (69mL; 138mmol; 2M trong THF) vao dung dich da
khudy  chia 1-(1,1-dimetyletyl) 2-metyl este cia axit (25,45)-4-[[(1,1-
dimetyletyl)dimetylsilylJoxy]-1,2-pyrolidindicarboxylic (32g, 89mmol) trong THF
(58mL) & nhiét d6 tir 0 dén 5°C trong méi trudng khi N,. Khudy hdn hop phan ung trong
12 gid. Bb sung d4 vao va chiét hdn hop bang EtOAc (2 x). Rira cac 16p hitu co sau khi
Kkét hop bz‘“mg dung dich trong nuéc NH4C1 10%, 1am kho (MgSOy,), loc, va lam bay hoi
dung mdi. Hoa tan phan cin (29,8g) trong DMSO (27mL) va DCM (123mL) & nhiét do
0°C trong mdi trudng khi N,. BS sung Et;N (21,5mL; 154,59mmol) va sau dé pyridin luu
huynh trioxit (48-50%) (19,7g; 123,67mmol) vao dung dich d4 khudy trong méi truong
khi N,. Khudy hén hop phéan tmg & nhiét 4o 0°C trong 2 gid. BS sung EtOAc vao. Trude
tién rira hdn hop bang HC1 0,5N va sau d6 14 bing nude mudi. Sau do, lam bay hoi hén
hop. L4y phin can trong Et,O/heptan 70/30, rira lan luot bang HCI IM va nuéc mubi,
lam kho (MgSOy), loc va lam bay hoi dung méi. Hiéu sudt: 9,76g hop chét trung gian
260 dudi dang dau khong mau duge sit dung nhu vy trong budc phan ung tiép theo

(diéu ché hop chét trung gian 254).

a-2) Piéu ché hop chit trung gian 233

-200-



24591

B6 sung timg giot Et;N (1,9mL; 13,4mmol) vao dung dich di khudy chira 1,1-
dimetyletyl este cua axit (2R,4R)-4-[[(1,1-dimetyletyl)dimetylsilyl]oxy]-2-formyl-1-
pyrolidincarboxylic (4,4g; 13,4mmol) (Bioorganic & Medicinal Chemistry 10 (2002)
1595-1610) trong nitrometan (22mL) & nhiét d6 0°C trong mdi truong khi N,. Khudy
hdn hop phan tmg & nhiét d6 trong phong trong 14 gi. C6 hdn hop va hoa tan phan cin
trong toluen va 1am bay hoi ba lan dé thu dugc 5,2g hop chét trung gian 233 duogc st

dung nhu vdy ma khong can sy tinh ché bt ky trong budc phan tng tiép theo.

Céc hop chit trung gian trong bang dudi ddy dwoc didu ché theo phwong phép
phan tng twong tw nhu dugc sir dung cho hop chit trung gian 233:

Hop chét trung gian 254 (tir hop chét
trung gian 260; dugc st dung cho hop

chét trung gian 255)

b) Diéu ché hop chit trung gian 234

B6 sung ting giot dung dich chira SOCI, (1,3mL; 17mmol) trong DCM (20mL)
vao dung dich d khudy chira hop chét trung gian 233 (5,2g) va Et;N (7,4mL; 53mmol)
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trong DCM (65mL) & nhiét d6 -78°C trong thoi gian 10 phut. Sau d6 khudy hdn hop
phan umg trong 15 phit nita. Lam bay hoi dung méi. Pua phan cin vao Heptan/EtOAc
(70/30). Loc sach chét két tiia va lam bay hoi dich loc. Tinh ché phan cin bing séc ky
1ong diéu ché trén SiOH khong theo quy tic 20-45um 450 g MATREX). Pha dong: 70%
Heptan, 30% EtOAc. Két hop céc phin tinh khiét va lam bay hoi dung méi dé thu duoc
3,1g hop chét trung gian 234.

Céc hop chit trung gian trong bang dudi day duoc didu ché theo phuong phap
phén ng tuong tu nhu duge sir dung cho hop chat trung gian 234:

Hop chat trung gian 255 (tir hop chit
trung gian 254; dugc st dung cho hop

chét trung gian 256)

¢) Diéu ché hop chét trung gian 235

Bd sung nudc cit (25mL) vao huyén phu chira NaBH, (1,6g; 41,6mmol) trong
THF (150mL) & nhiét d§ -20°C trong moi truong N,. BS sung tung giot dung dich chira
hop chit trung gian 234 (3,1g; 8,3mmol) trong THF (26mL) & nhiét d6 -20°C trong 30
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phut. Sau 30 phit nita, dimg can than phan tng lanh bang HCI IN trong H,O (30mL).
Sau d6 pha loang hdn hop phan tng véi EtOAc. Tinh ché dung dich bang sic ky long
diu ché trén SiOH khong theo quy tic 15-40pm 300 g MERCK. Pha dong: 85% heptan,
15% EtOAc). Két hop céc phan tinh khiét va lam bay hoi dung méi dé thu duge 2,4g hop

chit trung gian 235 (77%).

Céc hop chat trung gian trong bang dudi ddy dugc didu ché theo phuong phép
phan tng twong tw nhu duge st dung cho hop chét trung gian 235:

Si
/ O
(0]
S
N R
OLJ\
0]

Hop chit trung gian 256 (tir hop cht
trung gian 255; dugc st dung cho hop
chit trung gian 257)

d) Piéu ché hop chit trung gian 236

Hydro héa huyén phu chira hop chét trung gian 235 (2,4g; 6,4mmol) va Raney
niken dué6i dang chét xtc tac (2,2g) trong EtOH (22mL) trong mdi trudng H, ¢6 4p suit
3,5 bar & nhiét do trong phong trong binh bit kin. Khudy hén hop phan ung trong 3 gio.
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Loc sach chat xic tac trén tAm Celite®. Rira Celite® bang DCM via MeOH. Lam bay hoi
dich loc dé thu duoc 2,28g hop chét trung gian 236.

Céc hop chit trung gian trong bang dudi diy dwoc didu ché theo phuong phéap
phan tng twong tw nhu dugc sir dung cho hop chit trung gian 236:

Si
/ N
(o]
S
N R
O:/\
o]

Hop chét trung gian 257 (tir hop chét
trung gian 256; dugc sir dung cho hop
chét trung gian 258)

Vidu A21

a) Diéu ché hop chét trung gian 268

Y o
Y0

(0] o

B sung timg giot benzyl bromua (2,8mL; 23,61mmol) vao huyén phi chira axit
1,4-bis(tert-butoxycarbonyl)piperazin-2-carboxylic (3g; 9,08mmol) va K,COs (1,63g;
11,81mmol) trong DMF (30mL) & nhiét d6 0°C trong méi truong khi N,. Khuéy hdn hop
phan Umg & nhiét d trong phong trong 18 gio. Lam ngudi mdt phan hdn hop phan ung
bang nudc va bd sung EtOAc vao. Rura 16p hitu co bing nuwéc mudi, lam kho trén

MgSOy,, loc va lam bay hoi dung méi. Tinh ché phin cin bang LC didu ché (Silica 4n
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dinh 30-45um, 10g). Pha dong: Gradien tir 90% heptan, 10% EtOAc dén 80% heptan,
20% EtOAc. Gom céc phan tinh khiét va 1am bay hoi dung méi dén khi khd d& thu duoc
112mg hop chét trung gian 268 (3%). Bb sung nuéc va EtOAc vao hdn hop phan ung
con lai. Chiét hdn hop bang EtOAc (3x). Rua 16p hitu co bang nuéc mudi, lam kho trén
MgSOy, loc va lam bay hoi dung méi. Phén cin duoce dua vao trong ACN. Loc chét két
tha, rira bang ACN va lam kho d thu dugc 2,05g hop chét trung gian 268 (54%). Lam
bay hoi dich loc va tinh ché phéan cin bang LC didu ché (Silica 8n dinh 30-45um, 10 g.
Pha ddng: Gradien tir 90% heptan, 10% EtOAc dén 80% heptan, 20% EtOAc. Gom céc
phén tinh khiét v 1am bay hoi dung méi dén khi khé dé thu dugc 1,34g hop chit trung
gian 268 (35%).

b) Piéu ché hop chét trung gian 269

Y0
PN

B6 sung TFA (6,15mL; 80,38mmol) vao dung dich chira hop chit trung gian 268
(3,38g; 8,04mmol) trong DCM (16mL) & nhiét 46 0°C. Khudy hdn hop phan tng & nhiét
d6 trong phong trong 1 gid. Bb sung dung dich chita K,CO5 10% trong H,O va DCM
vao. Chiét hdn hop bang DCM (3x). Lam khd 16p hitu co trén MgSO,, loc va lam bay hoi
dung méi. Tinh ché phéan cin bang LC diéu ché trén SiOH khong theo quy tic 15-40pum
300 g (MERCK). Pha dong: Gradien tur heptan, MeOH, EtOAc 40/10/50 dén NH,0H,
DCM, MeOH 0,5/95/5. Gom céc phan mong mudn va lam bay hoi dung méi. Hiéu sut:
315mg hop chét trung gian 269 (12%).

¢) Diéu ché hop chét trung gian 270
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NAN O\Si/
" <

B sung timg giot dung dich chira cloaxetyl clorua (85puL; 1,07mmol) trong ACN

NN

(0,8mL) vao dung dich chira hop chit trung gian 311 (404mg; 0,82mmol) va Et;N
(228uL; 1,64mmol) trong ACN (2mL) & nhiét d6 trong phong. Khudy hén hop phan tng
& nhiét do trong phong trong 11 gid. BS sung hop chét trung gian 269 (315mg;
0,98mmol) vao va khudy hdn hop phan tng & nhiét d6 60°C trong 13 gid. B sung nude
va chiét hdn hop bang DCM. Téch 16p hitu co, lam kho trén MgSOy, loc va lam bay hoi
dung méi. Tinh ché phin cin bing sic ky léong diéu ché trén Silica 6n dinh 5 pm
150x30,0 mm. Pha dong: Gradien tt NH,OH, DCM, MeOH 0,2/98/2 dén NH,OH, DCM,
MeOH 1/90/10. Gom cé4c phan mong mudn va lam bay hoi dung mdi. Hiéu sut: 242mg
hop chét trung gian 270 (35%).

d) Diéu ché hop chit trung gian 271

=
NN
| % OH
N N
H

B& sung timg giot tetrabutylamoni florua 1M (302pL; 0,3Cmmol) vao dung dich
chira hop chit trung gian 270 (234mg; 0,27mmol) trong THF (2,9mL) ¢ nhiét do trong
phong. Khudy hdn hop phan mg & nhiét d6 trong phong trong 3 gid. BS sung nude. Lam
bay hoi THF. Chiét hdn hop bing DCM. Rura 16p hitu co bang nuée, lam khéd trén
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MgSOy, loc va lam bay hoi dung méi. Tinh ché phan cin bang sic ky 1ong didu ché trén
Silica én dinh 5 pm 150x30,0 mm. Pha dong: Gradien tr NH,OH, DCM, MeOH 0,2/98/2
dén NH,OH, DCM, MeOH 1/90/10. Gom céc phin mong mudn va lam bay hoi dung
moi. Hiéu suét: 138mg hop chit trung gian 271 (68%).

e) Didu ché hop chit trung gian 272

0 (\NH

\N/\/\NJK/NI
NN | (0] 0

¢ ©
XN

O

H

B6 sung HCI (4 M trong dioxan) (149uL; 0,60mmol) vao dung dich chira hop chat
trung gian 271 (110mg; 0,15mmol) trong dioxan (330pL). Khudy hdn hop phan ung &
nhiét d6 80°C trong 4 gid. Bb sung nuéc va dung dich chita K,CO5 10% trong H,0 vao.
Chiét hdn hop bing EtOAc. Rua 16p hitu co bang nudc mudi, 1am khé trén MgSOq,, loc
va lam bay hoi dung méi. Hidu suit: 86mg hop chét trung gian 272 dugc sir dung nhu

véy cho budc phan tng tiép theo ma khong tinh ché thém.

f) Diéu ché hop chit trung gian 273

0 ‘/\NH
\N/\/\N)J\/Nr
NN | (o] (6]
Y O

Bb sung timg giot thionyl Clorua (491uL; 6,73mmol) vao dung dich da khudy
chtta hop chét trung gian 272 (86mg) trong DCE (16mL) & nhiét do trong phong. Khudy
hdn hop phan tng & nhiét d6 60°C trong 4 gid. Lam bay hoi dung méi dén khé dé thu
duoc 113mg hop chit trung gian 273 dwoc st dung nhu vy cho budc phan tng tiép theo
ma khong tinh ché thém (téng hop hop chét 92).
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Vidu A22

a) Diéu ché hop chit trung gian 274

=
Lo
N7I\N O\Si/
i <

B6 sung timg giot dung dich chira cloaxetyl clorua (199uL; 2,50mmol) trong ACN
(1,75mL) vao dung dich chira hop chat trung gian 311 (949mg; 1,93mmol) va Et;N
(536uL; 3,85mmol) trong THF (4,75mL) & nhiét do trong phong. Khudy hdn hop phan
Ung & nhiét d6 trong phong trong 1 gid. BS sung 4-N-Boc-2-hydroxymetylpiperazin
(500mg; 3,85mmol) vio va khudy hdn hop phan tmg & nhiét do 60°C trong 6 gio. B
sung nude va dung dich chira K,CO; 10% trong H,0 vao va chiét hdn hop bing DCM.
Lam khé 16p hitu co trén MgSO,, loc va 1am bay hoi dung méi. Tinh ché phén cin bang
sac ky 1ong didu ché trén SiOH khong theo quy tic 15-40pum 300 g MERCK. Pha dong:
NH,;OH, DCM, MeOH 0,5/95/5. Gom céc phin mong mudn va lam bay hoi dung méi, dé
thu dwoc hop chét trung gian 274 voi hidu sudt 68%.

b) Diéu ché hop chit trung gian 275

ik
T
| A

= (o
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B sung axetic anhydrit (189pL; 2mmol) vao dung dich chita hop chit trung gian
274 (1g; 1,34mmol), pyridin (161uL; 2mmol) va 4-dimetylaminopyridin (16,3mg;
0,13mmol) trong DCM (2,6mL) & nhiét d6 trong phong. Khuiy hdn hop phéan ing & nhiét
do trong phong trong 6 gid. BS sung nude va chiét hdn hop biang DCM (2x). Lam khd
16p hitu co trén MgSO,, loc va lam bay hoi dung méi. Tinh ché phan cin bing sic ky
l6ng diéu ché trén SiOH khéng theo quy tic 20-45um 450 g MATREX. Pha dong:
NH,4OH, DCM, MeOH 0,1/97/3. Gom cac phan mong muén va 1am bay hoi dung mbi.
Hiéu sut: 780mg hop chét trung gian 275 dudi dang bot mau nau (74%).

Vidu A23

a) Diéu ché hop chét trung gian 285

\N/\/\r\‘l /O
| P |
2 OH

//T\\

Bb sung 138mg (3,46mmol) NaH 60% phan tan trong dau khoang véo dung dich
chtta 1,7g hop chit 51 (3,29mmol) trong DMF (25,5mL) & nhiét d trong phong trong
dong khi N,. Khudy hén hop phan tng trong 1 gir & nhiét do trong phong. B sung 2-
(Trimetylsylil)etoxymetyl clorua (611pL; 3,46mmol) vao. Khudy hdn hop phén ung
trong 1 gid & nhiét d6 trong phong. B sung nude vao. Loc sach cht két tia, ria béng
nuée va lam kho @ thu duoc 1,55g hop chét trung gian 285 dudi dang chit rin mau cam

dugce st dung nhu viy ma khong tinh ché thém trong budc phén {mg tiép theo.
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b) Diéu ché hop chit trung gian 286

ke

@JOIS<—

N

N
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SN\

Xz

B6 sung NaH 60% phén tan trong dau khoang (65mg; 1,62mmol) vao dung dich
chita hop chét trung gian 285 (300mg; 0,46mmol) trong DMF (4,5mL) & nhiét d6 trong
phong trong dong khi N,. Khudy hén hop phan ting & nhiét d6 trong phong trong 1 gio.
B6 sung Iodometan (92pL; 1,48mmol) vao. Khudy hdn hop phan tmg & nhiét do trong
phong trong 3 gid. Rét hdn hop phan tmg vao nude. Loc sach chit két tua, dua vao
DCM, lam khd trén MgSOy, loc va lam bay hoi dung méi dé thu duoc 335mg hop chit
trung gian 286.

Céc hop chit trung gian trong bang dudi diy dugc didu ché theo phuong phap
phan tng tuong tw nhu duge sir dung cho hop chét trung gian 286:

\N/\/\T O N SN P
I NN K\N: AN I ,/\N:
= N | / N

\N)\L"H éj ;J\Lo OHO\
YOy

Hop chét trung gian 287 (tir hop chat
trung gian 285 va 4-(2- Hop chét trung gian 288 (tir hop chét
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iodoetyl)morpholin; dugc st dung | trung gian 285 va 2-bromoetyl metyl
cho hop chit 98) ete; dugc sir dung cho hop chat 101)

//T\\
Hop chat trung gian 289 (tir hop chat
trung gian 285 va 3- Hop chit trung gian 290 (tir hop chét
bromopropionitril; dugc st dung cho trung gian 285 va 2-(2-
hop chét 102) iodoetoxy)tetrahydro-2H-pyran; dugc
sir dung cho hop chit 103)

Vidu A24

a) Diéu ché hop chét trung gian 291

/ N
Z~ SN o
\N/H\N H
H
o
N
/A

B& sung timg giot metan sulfonyl clorua (121pL; 1,6mmol) vao dung dich chita
hop chét 103 (175mg; 0,3mmol) va DIPEA (273pL; 1,6mmol) trong DCM (7,6mL) &
nhiét d6 trong phong. Khudy hdn hop phan tmg & nhiét 46 trong phong trong 2 gid. B
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sung nudc vao. Chiét hdn hop hai lan bing DCM. Lam khé 16p hitu co trén MgSO,, loc
va lam bay hoi dung méi. Hiéu suat: 200mg hop chét trung gian 291 duoc st dung nhu
vay ma khong cin sy tinh ché bét ky trong qua trinh diéu ché hop chit 106 (Hop chat
trung gian 291 thu dugc cing véi din xuat clia hop chét trong d6 gbce mesylat dugc thay
thé bang gbc clo. hop chat trung gian 291 dugc st dung duéi dang hén hop (khdng duogc
dinh lugng) trong budc phan img tiép theo.)

Vidu A25

a-1) Diéu ché hop chit trung gian 292

Diéu ché ngay dung dich chia lithi diisopropylamit bang cach bd sung ting giot
n-butyllithi (dung dich 1,6M trong hexan; 22,7mL; 36,3mmol) vao dung dich lanh chita
diisopropylamin (5,1mL; 36,3mmol) trong THF (37mL) trong méi truong khi N,. B
sung timg giot dung dich nay vao huyén phu lanh chira [(3-nitrophenyl)metyl]triphenyl-
phosphoni clorua (10,5g; 24,2mmol) trong THF (kh6 thém; 60mL) trong mdi trudong khi
N,. Khudy hén hop phan tmg & nhiét do trong phong trong 45 phut va sau d6 & nhiét do
50°C trong 30 phut. Lam lanh hdn hop phan tng dén 0°C. Bé sung timg giot dung dich
chira N-benzyl-4-piperidon (4,5mL; 24,2mmol) trong THF (kh6 thém; 23mL) vao hdn
hop nay. Hoi luu hdn hop phan tng trong 5 gidr va sau d6 ¢d dén khd. Tinh ché phin cin
bang sic ky trén silica gel rira giai v6i gradien cia EtOAc trong heptan tir 0 d&én 60%.
Gom céc phan mong mudn va lam bay hoi dung méi. Hiéu sut: 1,95g hop chét trung

gian 292 (26%).

a-2) Piéu ché hop chét trung gian 298
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B6 sung T ert-butyl  dicarbonat  (2,24g; 10,26mmol) va  4-(N,N-
dimetylamino)pyridin (0,125g; 1,03mmol) vao hdn hop ctia dung dich 1-(3-nitrophenyl)-
piperazin monohydroclorua (2,5g; 10,26mmol) trong DCM (40mL) va dung dich trong
nudc natri carbonat 1M (20mL). Khudy hdn hop & nhiét d6 trong phong. Téach 16p hitu co
vi ¢6 va phan cin tinh ché bing sic ky cot rira giai véi gradien tir 100% DCM dén 100%
DCM/MeOH 9/1. Gom céc phin mong mudn va lam bay hoi dung méi. Hiéu suit:

2,644g hop chit trung gian 298 (84%).

b) Diéu ché hop chét trung gian 293

HN

NH,

Hoa tan hop chét trung gian 292 (1g; 3,24mmol) trong MeOH (3mL) va lam lanh
dén 0°C (bé d4) trong moi trudng khi N,. BS sung paladi trén cacbon hoat tinh 10% trong
luong dudi dang chét xtc tac (0,2g) vao. Hydro hoa hdn hgp phan tmg & nhiét do trong
phong trong méi trudng H, qua dém. Loc huyén phu qua tim Celite® va rira béng
MeOH. Lam bay hoi dung méi trong diéu kién ap sudt gidm. Phan cin duge st dung nhu

vdy trong budc phan ting tiép theo. Hiéu suit: 0,604g hop chat trung gian 293 (98%).

Céc hop chét trung gian trong bang dudi ddy dugc didu ché theo phuong phap
phan tng tuong ty nhu duge str dung cho hop chit trung gian 293:
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Hop chét trung gian 299 (tir hop chét trung gian 298;

duogc str dung cho hop chét trung gian 300)

¢) Diéu ché hop chét trung gian 294

/O\H/\N

(0]

NH,

Hoa tan hop chét trung gian 293 (0,74g; 3,9mmol) trong ACN (10mL). B6 sung
K,CO; (1,08g; 7,8mmol) sau d6 la metyl bromoaxetat (0,37mL; 3,9mmol) vao. Khudy
hén hop phan tmg & nhiét d6 trong phong qua dém. Loc hdn hop. C6 dich loc dén khé.
Tinh ché phén cin bing sic ky trén silica gel rlra gidi v6i gradien tir 100% DCM dén
40% DCM va 60% (DCM/MeOH 9/1 thé tich/thé tich). Gom c4c phin mong muén va
1am bay hoi dung méi. Hiéu suét: 0,449g hop chét trung gian 294 (44%).

d) Diéu ché hop chit trung gian 295
(e}
o /OT
N N

S

N

N
H

Hoa tan 2-Clo-4-(6-clo-3-pyridinyl)-pyrimidin (WO 2009112439) (0,773g;
3,42mmol), hop chét trung gian 294 (0,449g; 1,71mmol) va monohydrat ciia axit p-
toluensulfonic (0,325g; 1,71mmol) trong hdn hgp ctia 1,4-dioxan (20mL) va 2-propanol

-214-



24591

(SmL). Gia nhiét hdn hop phan tng & nhiét 6 100°C qua dém. C6 hdn hop phan timg dén
kho. Hoa tan phan cin trong DCM/MeOH 10/1 thé tich/thé tich (20mL) vé rtra bing dung
dich trong nuéc NaOH 1M (10mL). Chiét pha nudc mdt 1an nita bing DCM/MeOH 10/1
thé tich/thé tich (20mL). Lam kh cac dung dich hitu co sau khi két hop trén MgSOy, loc
va c6 dén kho.

Tinh ché phin can bang sic ky cot trén silica gel rira giai véi gradien tr 100%
DCM dén 100% DCM/MeOH 9/1 thé tich/thé tich. Gom céc phin mong muén va lam
bay hoi dung méi. Hiéu sudt: 0,232g hop chit trung gian 295 (15%).

Céc hop chét trung gian trong bang duéi ddy duoc diéu ché theo phuong phap
phan tng twong ty nhu duge sir dung cho hop chét trung gian 295:

R
@

| i
/
\N
N N

H

Hop chét trung gian 300 (tix hop chét trung gian 299;

(@]
[e]

dugc str dung cho hop chit trung gian 301)

e) Piéu ché hop chét trung gian 296

N NN /ijo
H

NN N

B6 sung N,N’-dimetyl-l,3-propandiamin (0,5mL) vao hop chét trung gian 295
(0,232g; 0,51mmol). Gia nhiét hdn hop phan g & nhiét dd 110°C trong 4 gio va sau do
¢ dén kho. Tinh ché phén cin bang sic ky trén silica gel rira giai bang DCM/MeOH 5/1,
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thé tich/thé tich trong DCM tir 0 dén 100%. Hiéu sudt: 0,162g hop chét trung gian 296
(61%).

Céc hop chét trung gian trong bang dudi day dugc diéu ché theo phuong phéap
phan Ung twong tw nhu duoc sir dung cho hop chit trung gian 296:

HN/

vy
5 O

Hop chét trung gian 301 (tir hop chét trung gian 300
va N,N’—dimetyl-l,3-propandiamin; duoc st dung

cho hop chit trung gian 302)
0 0
NH Y ﬁ/
N
| XN [ j
= N

\N/©
I)\
N N

H

Hop chit trung gian 306 (tir hop chét trung gian 300

H,N

va 1,3-propandiamin; duge st dung cho hop chét

trung gian 307)

) Diéu ché hop chét trung gian 302
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B6 sung dung dich bdo hoa trong nudc natri bicarbonat (4mL) vao huyén phi
chira hop chét trung gian 301 (0,31 g; 0,58mmol) trong DCM (12mL) va 1am lanh hdn
hop dén nhiét d6 0 dén 5°C trong bé da/nudc. BS sung tung giot dung dich chira axetyl
clorua (0,684mL; 9,4mmol) trong DCM (5ml) trong 10 phat. Lam 4m hdn hop dén nhiét
d6 trong phong va khudy trong 1 gid. B sung nuée va chiét san phdm bing DCM. Tach
16p hitu co, 1am khd trén MgSO,, loc va ¢ dén kho. Hiéu suit: 0,317g hop chit trung
gian 302 (60%).

Céc hop chit trung gian trong bang duéi ddy dugc didu ché theo phuong phép
phan tng twong tw nhu duge st dung cho hop chit trung gian 302:

(0]

? Y%

\N

Hop chit trung gian 307 (tir hop chét trung gian 306;
duoc st dung cho hop chét trung gian 308)

o) Diéu ché hop chét trung gian 303
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Khudy hén hop ctia hop chét trung gian 302 (0,3 17g; 0,55mmol) trong dung dich

/

N\

HCI 4N trong 1,4-dioxan (5mL) & nhiét d6 trong phong trong 1 gio. C6 san pham thd va
sau d6 lam khd trong didu kién chan khong cao. Bd sung dung dich NaOH 1N trong nuéc
vao va chiét san phém béng DCM. Téch 16p hitu co, lam kho trén MgSOy,, loc va ¢d dén
kho. Hiéu suét: 0,262g hop chit trung gian 303 (100%).

Céc hop chit trung gian trong bang duéi ddy duoc diéu ché theo phuong phap
phan tng twong tu nhur duge str dung cho hop chét trung gian 303:

0]

A,

v
7 O
1 C

Hop chét trung gian 308 (tir hop chét trung gian 306; duoc

Mubi HCI

sir dung cho hop chét trung gian 309); hdn hop khong
duoc bazo hda béng dung dich NaOH.

h) Diéu ché hop chét trung gian 304
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Bb sung metyl bromoaxetat (0,063mL; 0,66mmol) va K,CO; (0,084g; 0,61mmol)
vao dung dich chira hop chit trung gian 303 (0,262g, 0,55mmol) trong ACN (12mL) va
DMF (2mL). Khudy hén hop phan tng & nhiét d6 trong phong. Bb sung nudc vao. Chiét
san phdm bang EtOAc. Tach 16p hitu co, lam khé trén MgSO,, lgc, ¢6 va tinh ché bing
séc ky cot rira giai voi gradien tir 100% DCM dén 100% DCM/MeOH 9/1. Gom céc phin
mong mudn va 1am bay hoi dung méi. Hiéu suit: 0,298g hop chit trung gian 304 (99%).

Céc hop chét trung gian trong bang duéi day dugc didu ché theo phuong phap
phan tng tuong tw nhu duge str dung cho hop chét trung gian 304:

0]

T

|\”[
/
3,0
/
N~ N

H

Hop chét trung gian 309 (tir hop

o
NH Hko
N
Nj

chat trung gian 308; duoc sir dung
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cho hop chat trung gian 310)

i) Diéu ché hop chét trung gian 297

N TN TN
N

Hoa tan hop chét trung gian 296 (0,162g) trong hdn hop ctia dung dich trong nudc
NaOH 1M (3mL), MeOH (0,5mL) va THF (0,5mL). Khudy hdn hop phan ting & nhiét d6
trong phong qua dém va sau d6 axit héa dén do pH = 6,0 bang cach bd sung dung dich
trong nuéc HCI IM. C6 hdn hgp phan ung dén kho. Lam kho phan cin trong diéu kién
chan khong cao, & nhiét d§ trong phong dé thu duoc 0,3 12g hop chét trung gian 297 dugc

HO O

J

Mudi HCI

str dung nhu vdy trong budc phan tng tiép theo.

Céc hop chét trung gian trong bang dudi diy duoc diéu ché theo phuong phép

phan ing tuong tu nhu dugce st dung cho hop chét trung gian 297:

/

g
b
@

Mudi HCI

/

i

Hop chét trung gian 305 (tir hop chit trung
gian 304; dugc st dung cho hop chit 110)

XK
e
ﬁ>

Mubi HCI

Hop chét trung gian 310 (tir hop chét trung
gian 309; duoc sir dung cho hop chét 111)
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Vidu A26

a) Diéu ché hop chét trung gian 314

N
H

Khudy hop chét trung gian 209 (4,3g; 10,1mmol) va 1,3 diaminopropan (7,5g;
101mmol) & nhiét d6 110°C cho dén khi chuyén héa hoan toan. BS sung NaOH 1M va
H,0 vao. Loc san phim va 1am khé dé thu duoc 3,182g hop chit trung gian 314 (68%).

Céc hop chat trung gian trong bang dué6i ddy dugc diéu ché theo phuong phap
phan tmg tuong tw nhu duoc sir dung cho hop chit trung gian 314:

/\/NHZ
HN

Hop chét trung gian 321 (tir 1,2-

etandiamin; duogc sir dung cho hop chét

trung gian 322)

b) Diéu ché hop chét trung gian 315
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B6 sung hop chét trung gian 314 (3,18g; 6,85mmol) va DIPEA(2,5mL; 13,7mmol)
vao DCM (40mL). Khudy hdn hop & nhiét 6 0°C trong mdi truong khi N,. Sau d6 bd
sung tlmg giot 2- nitrobenzen sulfonyl clorua (1,88g; 8,22mmol) vao va cho phép hon
hop dat dén nhiét d6 trong phong. Rira hdn hop phan ung bang Na,CO; 1M va chiét 16p
nudc bang DCM. Lam khé cac 16p hitu co sau khi két hop trén MgSO,, loc, ¢ va tinh
ché bang sic ky cot trén silica gel rira giai véi gradien tir 100% DCM dén 30% DCM va
70% DCM/MeOH (9/1). Két hop cac phan tinh khiét va 1am bay hoi dung méi dé thu
duoc 2,516g hop chit trung gian 315 (57%).

Céc hop chét trung gian trong bang du6i ddy dwoc didu ché theo phuong phap
phan tmg tuong tu nhu duge sir dung cho hop chit trung gian 315:

-222-



24591

Hop chit trung gian 322 (tir hop chét
trung gian 321; dugc st dung cho hop

chét trung gian 323)

¢) Diéu ché hop chit trung gian 316

|

(0]

\{(\NH

HN

NN \\Si/k

| !

]
A

B6 sung metyl bromoaxetat (0,483mlL; Smmol) vao hdn hop ctia hop chit trung

gian 315 (2,516g; 3,87mmol) va xeri carbonat (2,52g; 7,74mmol) trong DMF (40mL).

Khudy hdn hop & nhiét d¢ trong phong trong 2 gid. Sau d6 bd sung thiophenol (0,593mL;
5,81mmol) vao va khudy hdn hop phan tng trong 30 phut nita. Rét hdn hop phan tng
vao nudc va chiét bang EtOAc. Rira 16p hitu co bang nuwdc mubi va cd dén kho. Tinh ché
phan cin bang sic ky cot trén silica gel rira giai véi gradien cia MeOH trong DCM tur 0
dén 10%. Két hop cac phan tinh khiét va lam bay hoi dung méi dé thu duoc 1,412g hop
chét trung gian 316 (68%).

Céc hop chét trung gian trong bang dudi day duge didu ché theo phuong phap
phan tmg twong tu nhu dwoc str dung cho hop chét trung gian 316:
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Hop chét trung gian 323 (tir hop chét
trung gian 322; duoc st dung cho hop

chit trung gian 324)

d) Diéu ché hop chit trung gian 317

O

W]/\NO

O—f_/?

\

/

N

LA

B6 sung Tert- butyloxycarbonyl anhydrit (0,574g; 2,63mmol) va DMAP (0,032g;

zZ

N
H

0,26mmol) vao hdn hop ciia hop chat trung gian 316 (1,412g; 2,63mmol) trong DCM
(25mL). Khudy hdn hqp & nhiét d6 trong phong cho dén khi chuyén héa hoan toan. C6
hén hop phan tmg va tinh ché bang sic ky cot trén silica gel rira giai véi gradien cia
100% DCM dén DCM/MeOH 9/1. Két hop cac phan tinh khiét va 1am bay hoi dung mdi
dé thu dugc 1,552g hop chét trung gian 317 (93%).

Céc hop chét trung gian trong bang dudi ddy duoc didu ché theo phuong phap
phan tmg tuong tw nhu duge sir dung cho hop chit trung gian 317:
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Hop chét trung gian 324 (tir hop chit
trung gian 323; dugc sit dung cho hop
chét trung gian 325)

¢) biéu ché hop chét trung gian 318

|

HN
AN
‘ OH
N
LA
N N
H

Hoa tan hop chit trung gian 317 (1,552g; 2,44mmol) trong THF (25mL). B6 sung

\

/

\

tetrabutylamoniflorua trihydrat (1,54g; 4,88mmol) vao. Khuéy hdn hop phan tmg & nhiét
d6 trong phong trong 5 gid va ¢6 dén khé. Pua phan cin vao nudc va chiét bang EtOAc.
Rura 16p hitu co bang H,O va sau d6 bang NaCl bdo hoa. Lam kho 16p hitu co trén
MgSOy, loc va ¢6 dén khé. Tinh ché phn cin bang sic ky trén silica gel rira giai véi
gradien tir 100% DCM dén 30% DCM va 70% DCM/MeOH 9/1, thé tich/thé tich. Két
hop céc phan tinh khiét va 1am bay hoi dung méi dé thu duge 0,941g hop chét trung gian
318 (74%).
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Céc hop chét trung gian trong bang dudi diy dugc didu ché theo phuong phap
phan tng twong tu nhu dugc sir dung cho hop chit trung gian 318:

K

0 0
\

¥

Hop chét trung gian 325 (tir hop chét
trung gian 324; dugc st dung cho hop
chét trung gian 326)

) Diéu ché hop chét trung gian 319

(o]

|
O\LK\N )J\/OK

NJKO
(T X

\

/

b

B sung hai phan metan sulfonyl clorua (0,3mL; 3,5mmol) vao dung dich hop
chét trung gian 318 (0,941g; 1,8mmol) va DIPEA (1,6mL; 9mmol) trong DMF (15mL).
Khudy hdn hop phan tng trong 30 phut. BS sung 1,1-dimetyletyl este cua axit 1-
piperazincarboxylic (0,7g; 3,6mmol) vao va khudy hdn hop phan tng trong 1 gir & nhiét
do trong phong va sau d6 gia nhiét & nhiét d6 80°C trong 1 gid. C6 hdn hop phan tng.
Dua hdn hop phan tmg vao EtOAc va ria dung dich hitu co béng Na,CO;5; 1M, nudc
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mudi, lam kho trén MgSOy, loc va cb. Tinh ché phin cin bing sic ky cot rira gidi véi
gradien tir 100% DCM dén 30% DCM va 70% DCM/MeOH (9/1). Két hop cac phan tinh
khiét va 1am bay hoi dung méi dé thu duoc 1,14g hop chét trung gian 319 (92%).

Céc hop chét trung gian trong bang dudi diy dugc diéu ché theo phuong phap
phan tng twong tw nhu dwgc st dung cho hop chit trung gian 319:

) "y
~
T C NMN
NN

p JL
_ P Jé
g%

, ., |Hop chat trung gian 184 (tr hop
Hop chat trung gian 326 (tr hop chat | '
, chat trung gian 183 va N-tert-
trung gian 325; dugc sit dung cho hgp chat _ )
butyloxycarbonylpiperazin)
trung gian 327)

o) Diéu ché hop chit trung gian 320

Mubi HCI

Hoa tan hop chit trung gian 319 (1,14g;1,65mmol) trong hén hop cia NaOH IN
(17mL; 16,5mmol) va THF (4mL). Khudy hdn hop phan tmg qua dém & nhiét do trong
phong. B6 sung HCI (10mL; 37%) vao. Gia nhiét hdn hop phan tmg & nhiét d6 40°C qua
dém. C6 hdn hop phan tmg dén khé va lam khé trong diéu kién chin khong cao, & nhiét
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do6 trong phong. Phin cin duoc sit dung nhu vay trong budc phan tmg tiép theo. Hiéu

suét: 0,786g hop chit trung gian 320.

Céc hop chét trung gian trong bang dudi ddy duoc didu ché theo phuong phap
phan Umg tuong ty nhu dugc sir dung cho hop chit trung gian 320:

OH
H\/J\
N N \O

> L e

Hop chét trung gian 185 (tir hop

HO (0]

Mubi HCI

Mubi HCI )
chat trung gian 184; dugc stir dung

Hop chét trung gian 327 (tir hop chat trung cho hop chét 83)

gian 326; duoc sir dung cho hop chét 113)

Vidu A27

a) Diéu ché hop chit trung gian 328

N’
07 o

B6 sung 1an luot dung dich trong nudc natri hydroocarbonat bdo hoa (30mL) va
tert-butoxycarbonyl anhydrit (1,28g; 5,85mmol) vao dung dich chia 4-(4-
nitrobenzyliden)piperidin (WO 2011051282) (1,35g; 5,32mmol) trong DCM. Khudy hdn
hop trong 1 git va sau d6 tach cac pha. Lam kho 16p hitu co trén MgSOy, loc va ¢6. Tinh
ché phan cin bang sic ky trén silica gel rira giai véi gradien ctia EtOAc trong heptan tir

0% dén 25%). Lam bay hoi dung méi dé thu dugc 1,358g hop chat trung gian 328 (80%).
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b) Diéu ché hop chit trung gian 329

o~ N+§o
B6 sung axit m-Cloperoxybenzoic (0,81g; 4,69mmol) vao dung dich d4 lanh chira
hop chét trung gian 328 ( 1,358g; 4,26mmol) trong cloform (40mL). Khudy hdn hop qua
dém & nhiét d6 trong phong. B6 sung DCM véo va rira dung dich bang Na,CO; IM. Lam
kho 16p hitu co trén MgSOy, loc va ¢d. Tinh ché phin cin bing sic ky trén silica gel rira
giai véi gradien ctia EtOAc trong heptan tir 0% dén 35%. Lam bay hoi dung méi dé thu
dugc 0,72g hop chét trung gian 329 (53%).

OTOY

HO

¢) Diéu ché hop chit trung gian 330

NH,

Paladi (0,25g) dudi dang chét xtc tac duge bd sung vao dung dich chira hop chét
trung gian 329 (0,5g; 1,49mmol) dugc hoa tan trong MeOH & nhiét d6 0°C. Hydro hoa
hdn hop phan tng & nhiét d trong phong trong méi truong khi H, trong 6 gio. Loc sach
chét xtc téc qua tim Celite®. C dich loc thanh dAu va lam khé trong didu kién chan

khong dé thu duoc 0,3 15g hop chét trung gian 330 (69%).

d) Diéu ché hop chét trung gian 331
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Hbi luu dung dich chua 2-clo-4-(6-clo-3-pyridinyl)-pyrimidin
(WO 2009112439) (0,233g; 1,03mmol), hop chit trung gian 330 (0,315g; 1,03mmol) va
axit 4-toluensulfonic (0,04g; 0,206mmol) (110°C) trong 1,4-dioxan (10mL) trong 16 gio.
Cb6 hdn hop phéan mg. Hoa tan phan cin trong EtOAc va rira bang Na,CO3; IM. Lam kho
16p hitu co trén MgSOy, loc va ¢b. Tinh ché san phdm tho bing sic ky cot rira giai véi
gradien cua EtOAc trong heptan tir 0% dén 50%. Gom cac phin mong muén va lam bay

hoi dung méi dé thu dwoc 0,21g hop chét trung gian 331 (41%).

e) Diéu ché hop chét trung gian 332

SN

N

NN
=
HO
= |N
\)\
N N
H

Gia nhiét dung dich chtra hop chét trung gian 331 (0,21g, 0,42mmol) trong N,N'-

dimetylpropandiamin (0,25g; 2,12mmol) & nhi¢t d¢ 100°C trong 3 gi¢. Lam bay hoi dung
mdi va tinh ché phin cin bing séc ky cot rira giai voi gradien tir 100% DCM dén 100%
DCM/MeOH (5/1). Gom céc phin mong mudn va lam bay hoi dung méi dé thu duoc
0,237g hop chét trung gian 332 (100%).

) Diéu ché hop chét trung gian 333

-230-



24591

N/\/\/[K o

55

B& sung axetyl clorua (0,035mL; 0,5mmol) vao dung dich chira hop chét trung
gian 332 (0,23g; 0,41mmol) va Et;N (0,14mL; 1mmol) trong DCM (15mL). Sau 2 gio,
ngimg phan mg bing céch bd sung Na,CO; IM (10mL). Chiét hdn hop phan mg bang
DCM (2 x 20mL). Lam khé 16p hitu co trén MgSOy, loc va c6 dén khd. Tinh ché phin
cin bang sic ky cot trén silica gel rira giai véi gradien cia MeOH trong DCM tir 0 dén
5%. Gom cé4c phan mong mudn va lam bay hoi dung méi dé thu duge 0,179g hop chét
trung gian 333 (72%).

o) Diéu ché hop chét trung gian 334

0
NP

|
XN NH
| HO
Z
—~~ SN
\J\
N N
H

Pua huyén phu chita hop chit trung gian 333 (0,179g; 0,296mmol) trong 4N HCI

trong dioxan (4mL) va khudy qua dém. C6 hdn hop va hop chit trung gian thd 334 duoc
str dung nhu vay trong budc tiép theo.

h) Pidu ché hop chét trung gian 335
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Tao huyén phtt hop chit trung gian 334 (thd) trong 4N HCI trong dioxan (4mL).
BS sung kali carbonat (0,082g; 0,5992mmol) va metyl bromoaxetat (0,029mL;
0,296mmol) vao va khudy huyén phti qua dém. C6 hdn hop phan tmg dén khé va tinh ché
phin cin bing sic ky nhanh cot trén silica gel rira giai voi gradien cia MeOH trong

DCM tir 0 dén 10%. Gom cac phdn mong mubn va lam bay hoi dung méi dé thu dugc

0,165g hop chit trung gian 335.

i) Diéu ché hop chét trung gian 336

NN TN

oy N OH
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H

B6 sung NaOH 1M (5SmL; 5Smmol) vao dung dich chira hop chat trung gian 335
(0,163g; 0,283mmol) trong MeOH (1mL) va THF (1mL). Khudy hdn hop trong 2 gid &
nhiét d6 trong phong. BS sung HCI (37%) (1mL) vao va gia nhiét hdn hop & nhiét do
100°C trong 36 gi¢. C6 hdn hop dén khé va hop chit trung gian thé 336 duoc sit dung
nhu véy trong budc phan tng tiép theo.

Vidu A28

a) Diéu ché hop chét trung gian 337
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Gia nhiét hdn hop ctia hop chit trung gian 295 (1,76g; 3,89mmol) va 1,3-
propandiamin (3,27mL; 38,9mmol) & nhiét d6 100°C qua dém. C6 hdn hop phan tng dén
kho. Lam kho phin cin trong didu kién chan khong cao dé thu dugc 4,34g hop chét trung
gian 337 duoc sir dung nhu viy trong budc phan tng tiép theo.

b) Diéu ché hop chét trung gian 338

HO
HN/\/\NH2 j/

|\N N
P
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\/H\
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H

Hbi luyu dung dich chira hop chét trung gian 337 (4,34g) trong HC1 (37%) (20mL)

[o]

trong 5 ngay. C6 hdn hop phan ting dén khé. Tinh ché phén can bang sic ky pha dao [bit
diu (90% H,0 — 10% CH;CN - CH;0H) — két thuc (54% H,0 — 46% CH;CN - CH;0H)]
- [H,O: NHHCO; 25mM]. Gom céc phan mong mudn va lam bay hoi dung méi dé thu
duge 0,458g hop chét trung gian 338 (dugc str dung trong didu ché hop chit 115).

Vidu A29

a) Didu ché hop chit trung gian 380

C. >
NN N/go
' = N\)\
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B sung timg giot metansulfonyl clorua (1,9mL; 23,98mmol) vao dung dich chtra
hop chit trung gian 80 (1,5g; 4,80mmol), DIPEA (4,2mL; 23,98mmol) trong DCM
(118mL) & nhiét d6 5°C trong dong N,. Khudy hdn hop phan tmg & nhiét d6 5°C trong 15
phiit. B6 sung nuée va K,CO; vao. Chiét hdn hop bing DCM (2x). Lam kho 16p hiru co
trén MgSO,, loc va lam bay hoi dung médi. Hoa tan phan cin trong DMF (7,6mL) va b
sung timng giot vao huyén phi chira 1,1-dimetyletyl este cia axit 2-metyl-1-
piperazincarboxylic (1,22g; 6,08mmol) va K,CO; (2,8g; 20,26mmol) trong DMF
(5,5mL). Khudy hdn hop & nhiét d6 trong phong trong 30 phut. B sung nude va EtOAc
vao. Chiét hdn hop biang EtOAc (3x). Lam khé 16p hitu co trén MgSO,, loc va lam bay
hoi dung méi. Tinh ché phan cin bang LC diéu ché trén (SiOH khong theo quy tic 15-
40um 300g Merck). Pha dong (60% Heptan, 3% MeOH, 37% EtOAc). Gom céc phin
mong mudn va lam bay hoi dung méi, dé thu dwoc 1,9g hop chét trung gian 380 dudi

dang bot mau vang (61%).

b) Diéu ché hop chit trung gian 381

Cl

B& sung TFA (4,6mL; 61,41mmol) vao dung dich chira hop chét trung gian 380
(1,9g; 3,07mmol) trong DCM (21mL) & nhiét d6 tir 0 &én 5°C. Khudy hdn hop phan tng
o nhiét do trong phong trong 4 gio. B6 sung thém TFA (6,9mL; 92,12mmol) vao. Khuiy
hén hop phan ng & nhiét dd trong phong trong 2 gid. Lam bay hoi dung méi. Tinh ché
phin cin bang LC diéu ché trén (SiOH khong theo quy tic 20-45um 450g MATREX).
Pha doéng NH,OH, DCM, MeOH 0,5/93/7. Gom cic phin mong mudn va lam bay hoi
dung mdi, dé thu duoc 1,22g hop chét trung gian 381 (78%).

) Diéu ché hop chit trung gian 382
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B sung timg phan Et;N (327uL; 2,355mmol) vao dung dich da khudy chira hop
chit trung gian 381 (620mg; 1,57mmol) trong DCM (4,3mL; 67,51mmol) & nhiét do
trong phong. Khudy hdn hop phan tng trong 45 phut va sau d6 1am lanh xuéng nhiét do
tir 0 dén 5°C. B sung Tert-butyl bromoaxetat (299uL; 2,041mmol) vao va khuéy hdn
hop phan tmg & nhiét d6 trong phong trong 5 gid va sau d6 rét vao nudc va chiét bang
DCM. Lam khé 16p hitu co, loc va lam bay hoi. Tinh ché phén cin bing LC diéu ché trén
(SiOH khéng theo quy tic 15-40pm 30g MERCK). Pha dong: DCM tinh khiét dén DCM,
MeOH, NH,OH 97/3/0,3). Gom céc phﬁn mong mudn va lam bay hoi dung moi dé thu
duoc 650mg hop chét trung gian 382.

d) DPidu ché hop chét trung gian 383

N N NN, 07L
NN ‘/\N/\«

Gia nhiét hdn hop cta hop chit trung gian 382 (0,63g; 1,238mmol) va 1,3-
diaminopropan (0,42mL; 4,95mmol) trong NMP (1,3mL) trong bng bit kin ¢ nhiét do
110°C bang céach st dung médt 10 vi séng kidu don (Biotage Initiator EXP 60) ¢ cong
sudt ra ndm trong khoang tir 0 dén 400 W trong 90 phut [thoi gian gitt ¢ dinh]. Lam bay
hoi hdn hop dén khé. Tinh ché phin can bing LC didu ché trén (SiOH khong theo quy
tic 15-40um 300g MERCK). Pha déng NH,OH, DCM, MeOH 1/83/17. Gom c4c phin
mong mudn va lam bay hoi dung méi dé thu dugc 270mg hop chét trung gian 383 (40%).

e) Piéu ché hop chét trung gian 384
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Mubi HCI

B& sung HCI (37% trong H,0) (206pL; 2,469mmol) va nudc (0,72mL) vao dung
dich chira hop chit trung gian 383 (270mg; 0,494mmol) trong 1,4-dioxan (7,2mL).
Khudy hdn hop phan tng & nhiét d6 100°C trong 3 gid.Lam bay hoi dung dich trong diéu
kién 4p sut gidam va phan cian dugc sir dung ma khong cin budce tinh ché thém bét ky

trong budc phan tng tiép theo.

B. Diéu ché hop chit cudi ciing

Vidu Bl

a) Diéu ché hop chét 1

B6 sung Dietyl xyanophosphonat (0,751mL, 4,519mmol) vao dung dich da khudy
chira hop chat trung gian 11 (1,6g) va Et;N (6,281mL, 45,186mmol) trong DMF (100mL)
& nhiét do trong phong. Khudy hdn hop phan tmg & nhiét d§ trong phong trong 2 gid.
Lam ngép hdn hop phan tng bing khi N, trong 15 phit va sau d6 bd sung dung dich
NaHCO; bdo hoa trong nuéc (q.s.) vao. Khudy hén hop trong 10 phit va sau d6 pha
lodng véi nuée va hon hop cia MeOH 10% va DCM 90%. Tach 16p hitu co. Chiét 16p
nuée hai 14n bang hdn hop cia MeOH 10% va DCM 90%. Rira cac 16p hitu co sau khi
két hop bang nude, 1am kho bang MgSOy, loc va 1am bay hoi dich loc. Hiéu suét: 0,92g
hop chét 1.
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b) Diéu ché hop chét 14

0
| N (\N
P N
N
=
)
=
N N

B6 sung dietyl xyanophosphonat (0,185mL, 1,237mmol) vao dung dich chira hop
chét trung gian 47 (330mg) va Et;N (0,172mL, 1,237mmol) trong DMF (45mL) & nhiét
d6 trong phong. Khudy hdn hop phan tmg & nhiét d6 trong phong trong 16 gid. C6 dung
dich trong diéu kién 4p suét giam. Khudy phan cin trong NaHCO; 0,1M trong nudc
(50mL) & nhiét d6 trong phong trong 2 gid. Gan 16p nuée. Két tinh phan can tir MeOH.
Loc sach chat két tia va lam kho. Hiéu suét: 182mg hop chét 14.

¢) Piéu ché hop chit 16

B4 sung dietyl xyanophosphonat (0,208mL, 1,392mmol) vao dung dich chtta hop
chét trung gian 49 (251,99mg) va Et;N (0,194mL, 1,392mmol) trong DMF (71mL) &
nhiét do trong phong. Khudy dung dich & nhiét d6 trong phong trong 1 gid. C6 dung dich
trong didu kién ap sudt giam. Khudy phin cin trong NaHCO; 0,1M trong nudc (S0mL) &
nhiét d6 trong phong trong 2 gid. C6 1ép nuéde dén thé tich biang khoang 10mL. Tinh ché
dung dich bang HPLC diéu ché (Uptisphere C18 ODB — 10um, 200g, Scm). Pha dong
(dung dich trong nuéc NH,HCO; 0,25%, MeOH). Gom céc phin mong mudn va lam bay
hoi dung méi. Sau dé, hoa tan phan cin trong DCM/MeOH va lam bay hoi dung moi.
Lam kho phén can trong didu kién chan khong. Hidu suét: 36mg hop chit 16.

ViduB2

a) Diéu ché hop chét 30
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Bé sung dietylxyanophosphonat (215uL, 1,439mmol) vao dung dich chita hop
chét trung gian 84 (600mg) va DIPEA (1240uL, 7,197mmol) trong DMF. Sau khi bd
sung, khudy hén hop phan tng & nhiét do 60°C trong 2 gid. Loai bé dung méi trong diéu
kién 4p suit giam. Hoa tan phan cin trong hdn hop ctia DCM/MeOH 95/5 va rira bang
dung dich bicarbonat bdo hoa va nude. Lam kho 16p hitu co bang MgSOy, loc va lam bay
hoi dén kho. Tinh ché phdn cin bing séc ky long diéu ché trén (Silica 6n dinh Sum 150 x
30,0mm). Pha dong (Gradien ttr NH,OH, DCM, MeOH 0,2/98/2 dén NH,OH, DCM,
MeOH 0,8/92/8). Gom c4c phan mong mudn va lam bay hoi dung méi. Hiéu suét: 24mg
hop chit 30.

Diéu ché hop chit trung gian 379 theo phuong phép twong tu nhu hop chét 30, bit
dAu tir hop chét trung gian 363:

Vidu B3

a) Diéu ché hop chét 32

B
N/)\NH Z
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Bb sung timg giot dietylxyanophosphonat (0,064mL; 0,43mmol) trong DMF
(10mL) vao dung dich chira hop chat trung gian 95 (105mg) va DIPEA (0,25mL;
1,4mmol trong DMF (110mL). Sau khi bd sung, gia nhiét hdn hop phan Gng & nhiét do
100°C trong 4 gid. Lam bay hoi dung méi. Tinh ché phan cin bang sic ky trén silica gel
[(SiOH khong theo quy téc, 20-45um, 40g). Pha dong: gradien tr DCM, MeOH, NH,OH
100/0/0 dén DCM, MeOH, NH,OH 80/20/0,1. Gom c4c phdn mong mudn va lam bay hoi
dung mdi dén khi khé dé thu dwoc 90mg hop chit 32.

ViduB4

a) Diu ché hop chét 34

B sung dietyl xyanophosphonat (4,377mL, 29,279mmol) vao dung dich chira hgp
chét trung gian 109 (4,495g) va Et;N (4,075mL, 29,279mmol) trong DMF (434,8mL) &
nhiét do trong phong. Khudy hdn hop phan ung & nhiét d trong phong trong 16 gid va
sau d6 co trong diéu kién ap sudt giam. Hoa tan phén can trong nuwéc (500mL). Bazo hoéa
16p nude bang dung dich NaHCO; bio hoa (100mL). Khudy 16p nudc trong 1 gior & nhiét
d6 trong phong va sau do co trong diéu kién 4p suét giam. Cung lam bay hoi phén cin
véi MeOH (2x 150mL). Tinh ché phan cin bing sic ky nhanh trén silica gel : rira giai
DCM/MeOH(NH;) // tir 100/0 dén 95/5. Gom céc phin tinh khiét va ¢b trong didu kién
&p suat giam. Lam kh6 phin cin trong diéu kién chan khong & nhiét do 50°C trong 16
gid. Hiéu suét: 3,128g hop chét 34.

ViduB5

a) Diu ché hop chét 46
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Bb sung timg giot dietyl xyanophosphonat (382uL; 2,55mmol) vao dung dich
chtta hop chit trung gian 114 (624mg) va DIPEA (1,47mL; 8,51mmol) trong DMF
(384mL). Sau khi bd sung, gia nhiét hén hop phan Gmg & nhiét 46 100°C trong 4 gio.
Lam bay hoi DMF dé thu duge 1,34¢g diu mau nau. Tinh ché phﬁn can b%mg LC diéu ché
(SiOH khong theo quy téc 20-45um 450 g MATREX). Pha dong: NH,OH, DCM, MeOH
1/93/7. Gom céc phdn mong mudn va 1am bay hoi dung méi. Hiéu suat: 285mg hop chit

46 dudi dang diu mau vang.
Vidu B6

a) Diéu ché hop chit 85

0
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B6 sung tir tir dietyl xyanophosphonat (321puL; 2,147mmol) vao dung dich chira
hop chét trung gian 207 (450mg; 0,716mmol) va DIPEA (1,2mL; 7,155mmol) treng
DMEF (80mL). Khudy hdn hop phan ting & nhiét @ 100°C trong 4 gid. Lam bay hoi dung
mdi. Tinh ché phan cin bing LC diéu ché trén SiOH khong theo quy tc 15-40pum 300 g
MERCK). Pha déng: NH,OH, DCM, MeOH 0,5/93/7. Gom céc phan mong muén va tinh
ché thém san phdm bing LC diéu ché trén 15-40um 50 g Merck khong theo quy téc. Pha
dong: NH,OH, DCM, MeOH 0,5/95/5. Gom céc phan mong mubn va lam bay hoi dung
mdi. Hidu suat: 21mg hop chit 85 (6%).

Vidu B7

a) Diéu ché hop chét 86
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B6 sung K,COj5 (1,41g; 10,17mmol) vao dung dich chira hop chét trung gian 216
(600mg) trong DMF (55mL) & nhiét d6 trong phong. Khuéy hén hop phan tmg & nhiét d6
50°C trong 3 gid. BS sung nudc va DCM vio. Téach 16p nude va chiét bing DCM (3x).
Lam kho cac dung dich hitu co sau khi két hop trén MgSQ,, loc va lam bay hoi dung
mdi. Tinh ché phin can bang sic ky 1ong didu ché trén 15-40pum 30 g Merck khong theo
quy tic. Pha dong: NH,OH, DCM, MeOH 0,5/93/7. Gom céac ph?ln mong mudn va lam
bay hoi dung moéi. Hiu sudt: 70mg dau khéng mau. Lam dong kho dau bang nudc-ACN
dé thu duoc 56mg hop chét 86.

Vidu B8

a) Pidu ché hop chit 97

B6 sung HCI (2N; 4,9mL, 9,7mmol) vao dung dich chira hgp chét trung gian 286
(335mg; 0,51mmol) trong EtOH (4,9mL). Khudy hdn hop phan tng & nhiét d6 50°C
trong 5 gid. B sung dung dich chita K,CO3 10% trong nude va DCM vao. Chiét hdn hop
hai 14n bing DCM. Lam khé 16p hiru co bang MgSOy, loc va lam bay hoi dung méi. Tinh
ché phén cin bang LC diéu ché trén silica gel (15-40um 30 g Merck khdng theo quy tac).
Pha dong: NH,OH, DCM, MeOH 0,1/97/3. Két hop céc phin tinh khiét va 1am bay hoi

-241-



24591

dung moi. Két tinh phén can tir ACN. Loc sach chét két taa, rira bﬁng Et,O va lam kho
khong khi dé thu dugc 80mg hop chit 97.

Vidu B9

a) Diéu ché hop chit 109

B4 sung timg giot hdn hop ciia hop chit trung gian 297 (0,312g; 0,313mmol) va
DIPEA (0,16mL; 0,94mmol) hoa tan trong N,N-dimetylformamit (10mL) vao dung dich
chira 1-[bis(dimetylamino)metylen]-1H-Benzotriazolium-3-oxit (0,356g; 0,939mmol) va
DIPEA (0,16mL; 0,94mmol) trong DMF (20mL). Khudy hdn hop phan ting trong 1 gio.
C6 hdn hop phan tmg dén kho. Hoa tan phan cin trong EtOAc (20mL) va rira bing dung
dich trong nudc Na,CO5; 1M (2 x 10mL). Téch 16p hitu co va rira mot l4n nira bang dung
dich trong nudc NaCl bdo hoa (10mL). Lam kho 16p hitu co trén MgSOy, loc va c6 dén
kho. Tinh ché phan cin bang sic ky trén silica gel rira giai véi gradien tir 100% DCM dén
100% (DCM/MeOH 9/1, thé tich/thé tich). Gom céc phin mong mudn va lam bay hoi
dung méi. Két tinh phn cin tir ACN dé thu dugc 0,054g hop chét 109 (36%) dudi dang

chat ran mau trang.

Diéu ché hop chét 111 theo phuong phap phan tmg tuong tuw nhu B9, nhung nhwa
trao ddi ion Amberlyst A-26 (OH) duoc sir dung trong quy trinh thuc hién tiép do.

Vidu B10

a) Pidu ché hop chét 112
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Bb sung timg giot dung dich chira DIPEA (0,88mL; 4,95mmol) va hop chét trung
gian 320 (0;786g) trong DMF (30mL) vao dung dich chira HBTU (1,91g; 4,95mmol) va
DIPEA (0,59mL; 3,3mmol) trong DMF (30mL). Khudy hdn hop & nhiét d6 trong phong
trong 30 phut. C6 hdn hop phan tmg va dwa vao EtOAc va rira 16p hitu co bing Na,CO;
IM. Lam kh6 16p hitu co trén MgSOy, ¢6 va tinh ché bang sic ky cot rira giai trén silica
gel véi gradien tir 100% DCM dén 100% ctia DCM/MeOH (9/1). Két hop céc phan tinh

khiét va 1am bay hoi dung méi. Két tinh san phdm tir CH;CN dé thu duoc 0,023g hop

chét 112 duéi dang chét rin mau niu.
ViduBi1

a) Diéu ché hop chét 114

Bé sung 1-[Bis(dimetylamino)metylen]-1H-benzotriazolium hexaflophosphat(1-)
3-oxit (0,3mL) vao dung dich chira hop chit trung gian 336 (0,283mmol) trong DMF
(10mL) va khudy trong 15 phit & nhiét d6 trong phong. Loc hdn hop va bd sung tung
giot dich loc trong 15 phat vao dung dich chira 1-[bis(dimetylamino)metylen]-1H-
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benzotriazolium hexaflophosphat(1-) 3-oxit va N-etyldiisopropylamin (0,2mL) trong
DMF (10mL). Khudy hdn hop trong 1 gitr va ¢6 dén khé. Phan bd phan cin giita EtOAc
(20mL) va Na,CO3 IM (20mL). Chiét pha nuéc mdt 1an nita bing EtOAc (20mL). Lam
khd céc 16p hitu co sau khi két hop trén MgSOy, loc va cb. Tinh ché phin cin bing sic
ky trén silica gel rlra gidi véi gradien cia MeOH trong DCM tir 0 dén 20%. Tai két tinh
san phim tir ACN n6ng (4mL) dé thu dugc 0,035g hop chét 114.

Diéu ché hop chat 115 theo phuong phap phan ting twong tu nhu B11, nhung nhya
trao dbi ion Amberlyst A-26 (OH) dugc sir dung trong quy trinh thuc hién tiép theo.

ViduB12

a) Didu ché hop chit 131

/O
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Hop chét trung gian 379 (0,13g; 0,224mmol) dugc dua vao trong TFA (2,5mL) va
khudy & nhiét do 100°C trong 4 gid. C6 hdn hop phan img dén khd. Phan cin dugc dua
vao trong toluen (30mL) va ¢6 mdt 1an nita. Phan bb phin cin gitta DCM (20mL) va
NaHCO; bdo hoa (20mL). Chiét pha nudc mot 1an nita bing DCM (20mL). Lam khd cac
16p hitu co sau khi két hop trén MgSOy, loc va ¢o. Tinh ché phén cin bang sic ky cot trén
silica gel rira giai v4i gradien cia MeOH trong DCM tir 0 dén 10%. Gom céc phan mong
mudn va 1am bay hoi.

Hiéu suit: 0,077g hop chat 131 (70%).

ViduBI13

a) Didu ché hop chét 68 va 69
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Bd sung timg giot dung dich chira hop chét trung gian 152 (1,76g) va DIPEA
(8,52 mmol, 1,45ml) hoa tan trong DMF (40mL) vao dung dich chia HBTU (1,62 g
4,26mmol) va DIPEA (4,26 mmol, 0,72ml) hoa tan trong DMF (90mL). Khudy hén hop
phan Ung trong 1 gid. C6 hén hop phan ung dén kh6. Hoa tan phdn cin trong
DCM/MeOH, 7/1, thé tich/thé tich, (2x 50mL) va rira bing Na,CO3; IM (30mL). Tach
16p hitu co, 1am khd trén MgSOy, loc va cd dén kho. Tinh ché phan can trén silica gel rtra
giai voi gradien tr 100% DCM dén 40% DCM va 60% DCM/NH; 3,5N trong MeOH,
9/1, thé tich/thé tich. Gom cac phin mong mudn va lam bay hoi dung méi. Két tinh phan
cdn tir MeOH dé thu duogc chit ran mau tring. Tinh ché phan cin bing sic ky pha déo
[bat ddu (72% H,0 - 28% CH3;CN-MeOH) — két thic (36% H,0 - 64%)]-[ H,O:
NH,OAc 65mM + CH3CN(90:10)]. Thu dugc hai phan san phdm khic nhau. Lam bay
hoi dung méi ciia mdi doan. K&t tinh ca hai phan cin tir CH;CN. Hiéu suit: 0,065 hop
chit 68; va 0,058g hop chét 69.

Diu ché hop chét 72 theo phuong phip phan tmg tuwong tw nhu B13, nhung nhya
trao dbi ion Amberlyst A-26 (OH) duge sir dung trong quy trinh thyc hién tiép theo.

Vidu B14

a) Pidu ché hop chit 76

0
N/\/\N
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Bb sung dung dich chita 4-nitrophenyl este cua axit carbonocloridic, (0,068¢g,
0,326mmol) trong 1,4 dioxan (25ml) vao dung dich chira hop chét trung gian 165
(0,485g;1,086mmol) va DIPEA (0,58mL, 3,26mmol) trong 1,4 dioxan (25mL) & nhiét do
80°C. Gia nhiét hdn hop phan tmg dén hdi luu (110°C). BS sung NaOH 1M trong H,0
(15mL) vao. Chiét hdn hop trong nude b%lng EtOAc (50mL), lam kho trén MgSQOy, loc,
va lam bay hoi dung méi. Tinh ché phan cin bang sic ky cot trén silica gel rira giai voi
gradien tir 100% DCM dén 50% DCM va 50% (MeOH/DCM 9/1). Gom doan mong
mudn va 1am bay hoi dung méi. Hiéu suét: 0,09g hop chét 76 (2%).

Didu ché hop chét 130 bang cach st dung 1dn luot cac phuong phap phan Ung
tuong tu nhu duge st dung cho hop chét trung gian 164, hop chét trung gian 165 va hop
chét 76, bat dau tir hop chit trung gian 85 thay cho hop chét trung gian 122 (duoc st
dung d& téng hop hop chit trung gian 164).

ViduB15

a) Diéu ché hop chét 84

B sung HCI (4M trong dioxan) (0,0212mL; 0,0846mmol) vao dung dich da
khudy chtra hop chét trung gian 191 (10mg; 0,00846mmol) trong 1,4-dioxan (0,31mL) &
nhiét d6 trong phong. Khudy hdn hop phan tmg & nhiét 4 60°C trong 2 gid. Lam bay hoi
dung modi. B6 sung DMF (ImL), EtN (23,522uL; 0,169mmol) va
dietylxyanophosphonat (2,811pL; 0,0169mmol) vao va khudy hén hop phan tmg & nhiét
d6 trong phong trong 2 gid. Ngimg phan ting bing cach bd sung nuée. Chiét san pham
hai 14n bing DCM. Rira 16p hitu co bang nuée, lam kho bang MgS0y, loc va lam bay hoi
dich loc. Hiéu suit: 29mg hop chét 84.

Vidu B16

a) Piéu ché hop chét 89
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HO

?

Bb sung K,CO; (82mg; 0,59mmol) vao huyén phu chira hop chit trung gian 232
(110mg; 0,2mmol) trong MeOH (2mL) & nhiét d6 trong phong. Khudy hdn hop phan tng
& nhiét d6 trong phong trong 24 gid. BS sung nudc va DCM vao. Chiét hdn hop bang
DCM/MeOH (95/5) (3x). Lam khd 16p hitu co trén MgSQOy, loc va lam bay hoi dung mai.
Tinh ché phdn cin bing séc ky 1ong didu ché trén Silica dn dinh Sum 150x30,0 mm). Pha
dong: Gradien tir NH,OH, DCM, MeOH 0,2/98/2 dén NH,OH, DCM, MeOH 1,3/87/13.

Két hop cac phan tinh khiét va lam bay hoi dung méi. Lam déng kho phén cin bing
nuée/ACN. Hiéu suit: 56mg hop chit 89 (55%).

ViduB17

a) Diéu ché hop chét 93a va 93

o]
\N/\/\ \N/\/\N/U\

sos U sENe o

s¥el a3l

Hop chétund 93a Hop chétund 93

B6 sung K,CO; (2g; 14,79mmol) vao dung dich chira hop chét trung gian 278
(1,26g) trong DMF (156mL) & nhiét dJ trong phong. Khuéy hdn hop phan tng & nhiét do
50°C trong 12 gi¢. B4 sung nude va DCM vao. Tach 16p hitu co va rira bang nude, 1lam
kho trén MgSQ,, loc va lam bay hoi dung méi. Tinh ché phin cin bang sic ky 1ong diéu
ché trén 15-40pm 90 g Merck khong theo quy tic. Pha dong: NH,OH, DCM, MeOH
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0,1/96/4. Gom céc phin mong muén va lam bay hoi dung méi. Hidu suét: 275mg hop

chit 93a va 40mg hop chét 93.
ViduB18

a) Diéu ché hop chit 106

\N/\/\T 4
At ‘/\N:

| _ |

"

Gia nhiét hdén hop cta hop chét trung gian 291 (182mg; 0,29mmol) va 1-
metylpiperazin (0,43g; 4,3mmol) trong THF (2,4mL) trong 6ng bit kin & nhiét d§ 90°C
bang cach sir dung mét 10 vi séng kiéu don (Biotage Initiator EXP 60) véi cong suit ra
nam trong khoang tir 0 dén 400W trong 60 phtt. Sau d6, 1am bay hoi dung méi. Tinh ché
ph?ln can béng LC diéu ché trén Silica 6n dinh 5pm 150x30,0mm. Pha dong: Gradien tir
NH,OH, DCM, MeOH 0,2/98/2 dén NH,OH, DCM, MeOH 1,3/87/13. Két hop céc phan
tinh khiét va lam bay hoi dung méi. Tinh ché phin can bing SFC déi xtmng trén 2-
etylpyridin 6um 150 x 21,2mm. Pha dong: isopropylamin, CO,, MeOH. 0,3/85/15. Két
hop céc phén tinh khiét, lam bay hoi dung méi va lam dong kho phdn cin bing
ACN/nuéc 20/80 dé thu duge 52mg hop chét 106.

Diéu ché hop chit 107 theo phuong phap phan ting twong tu nhu B18, bit ddu tir
hop chét trung gian 291 va piperazin khan.

Diéu ché hop chit 108 theo phuong phéap phan g tuong tu nhu B18, bat dau tur

hop chit trung gian 291 va dimetylamin.
ViduB19

a) Diéu ché hop chat 135
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Bo sung tir tir dietyl xyanophosphonat (222uL; 1,485mmol) vao dung dich chira
hop chét trung gian 384 (300mg) va DIPEA (853pL; 4,951mmol) trong DMF (60mL).
Sau khi bd sung, gia nhiét hdn hop phan tmg & nhiét d6 100°C trong 4 gid. Lam bay hoi
hén hop phan tng va tinh ché phin cin bing LC diéu ché trén (Silica én dinh 5pum
150x30,0mm). Pha dong (Gradien ttr NH,OH, DCM, MeOH 0,2/98/2 dén NH,OH,
DCM, MeOH 1,3/87/13). Gom cé4c phin mong mudn va lam bay hoi dung méi, dé thu
duoc 72mg hop chét 135.

C. phan g chuyén hoa

Vidu Cl

a) Diéu ché hop chét 11

\N/\/\N
/
oS
— Ny
Z N OH
~ |
N NH

Khudy hop chit 10 (150mg, 0,164mmol) trong HCl (4M trong dioxan)
(10,606mL, 42,422mmol) & nhiét 6 60°C trong 16 gid. C6 hdn hop phan tng trong diéu
kién 4p sudt giam. Cling 1am bay hoi phén cin hai lan véi 1,4-dioxan (2x50mL). Khudy
phan cin trong NaHCO; 0,1M trong nuéc (S0mL) & nhiét do trong phong trong 2 gid. Co
dung dich dén thé tich bang +10ml. Tinh ché phin c¢6 biang HPLC diéu ché trén (RP
Vydac Denali C18 — 10um, 200g, 5 cm). Pha ddng (dung dich trong nuéc NHHCO;
0,25%, CH3CN). Gom cac phén mong mudn, lam bay hoi, hoa tan trong MeOH va lam
bay hoi lai 1dn nita. Hidu suit: 62mg hop chat 11 (71%).

-249-



24591

Vidu C2

a) Diéu ché hop chét 35

N\/———NH 0
jagpes
J J
)
N¢LNH

B& sung timg giot xyclopropylmetyl bromua (0,0318g, 0,236mmol) hoa tan trong
3ml DMF vao hop chat 34 (0,108g, 0,236mmol) va Et;N (0,162mL, 0,942mmol) trong
DMF (15mL) & nhiét d6 50°C trong 30 phut. Khudy hdn hop phan tmg & nhiét d6 70°C
trong 16 giv va sau d6 cb. Tinh ché phan cin bing HPLC diéu ché (RP SunFire Prep C18
OBD-10pm, 30x150 mm). Pha ddng (dung dich trong nuéc NHsHCO3 0,25%, CH;CN).
Gom c4c phin mong mudn, 1dm bay hoi, hoa tan trong MeOH va lam bay hoi lai 1in nita.
Hiéu suét: 50mg hop chit 35 (41,4%).

Céc hop chét trong bang duéi ddy dugc diéu ché theo phuong phap phan ting
tuong tu nhu dugc str dung cho hgp chét 35, nhung trong d6 xyclopropylmetyl bromua

duoc thay thé bang mot nguyén liéu bat diu khac (nhu duge chi ra):

Hop chét 36 (st dung propargyl Hop chat 37 (sit dung homoallyl

bromua) bromua)
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Hop chit 38 (str dung 2-metylpropyl

bromua)

N, N o]
V T

Nl : O
3,6

Hop chét 39 (st dung (tetrahydropyran-
4-yl)metyl bromua)

Hop chét 40 (str dung (RS)-
tetrahydrofurfuryl bromua)

Hop chit 41 (str dung 5-clo-1,1,1-triflo-

3-oxapentan)

Hop chét 42 (str dung metoxyetyl

clorua)

Hop chét 43 (str dung 1-propyl bromua)
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Hop chét 45 (st dung allyl bromua)

b) Diéu ché hop chit 44

N\/_—NHfO
NT N N
| Z N\)
)
N/)\NH

Bb sung xyclopropancarbonyl clorua (13,678mg; 0,131mmol) vao hop chit 34
(50mg; 0,109mmol) va DIPEA (0,0752mL; 0,436mmol) trong DMF (3,5mL) & nhiét do
trong phong. Khudy hén hop phan tng & nhiét ¢ 70°C trong 16 git. C6 hdn hop phan
tmg. Tinh ché phan cin bing HPLC diéu ché trén (RP SunFire Prep C18 OBD-10um,
30x150 mm). Pha ddng (dung dich trong nuéc NHHCO; 0,25%, CH3CN). Gom céac
phin mong mubn va 1am bay hoi dung mdi, dé thu dugc hop chét 44 (42mg; 73,14%).

Céc hop chét trong bang duéi diy duoc didu ché theo phuong phap phan tng
tuong tw nhu duge sir dung cho hop chit 44, nhung trong d6 xyclopropancarbonyl clorua
duoc thay thé bang mot nguyén liéu bat diu khac (nhu dugc chi ra):

-252-



o %s/é o
| H
N ,—————N:/ro
N r/“\N
'/ N
N

Hop cht 132 (st dung TFA anhydrit) hop chét 133 (st dung mesyl clorua)

¢) Diéu ché hop chét 134

NH,
0=5=0 H
N\/—NTO
N7 N

B6 sung sulfamit (157mg; 163,4mmol) vao hop chit 34 (50mg; 0,1 Immol) trong
dioxan (3mL) & nhiét d6 trong phong. Khudy hdn hop phéan tmg & nhiét do 80°C trong 4
ngdy. C6 hdn hop phan tng va tinh ché phin can bang HPLC diéu ché trén (RP Vydac
Denali C18 - 10pm, 200g, Scm). Pha dong (dung dich trong nuéc NHHCO; 0,25%,
CH;CN), d thu dugc hop chét 134 (41mg; 70%).

Vidu C3

a) Piéu ché hop chét 71

HN/\/\H

NN N
| = N\)
Z
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B6 sung natri xyanoborohydrit (0,087g, 1,32mmol) vio dung dich chira hop chét
70 (0,401g; 0,875mmol) va formol (0,04g; 1,32mmol) trong MeOH (15mL). Khudy hén
hop & nhiét d trong phong cho dén khi chuyén héa hoan toan. Sau d6, bd sung NaOH
IM trong H,0 va DCM. Téach 16p hitu co, lam kho trén MgSO,, ¢6 va tinh ché bing sic
ky cot trén silica gel rira giai voi gradien cia DCM/MeOH (5/1, thé tich/thé tich)/ DCM
tir 0% dén 100%. Gom doan mong mudn va lam bay hoi dung méi. Két tinh phin cin tir

CH;CN. Hiéu suit: 0,120g hop chit 71 (29%).

Diéu ché hop chét 129 theo phuong phap phan ung tuong tu nhu duoc sit dung
cho hop chit 71, bat du tir hop chét 128.

ViduC4

a) Piéu ché hop chét 93, 94 va 95

N

| XN [: :]//\\OH
S N \
Hop chét 93 (hén hop raxemic)
| SN Hop chét 94 (R hodc S)
)\ Hop chat 95 (S hodc R)
N El o

Bé sung K,CO;5 (191mg; 1,38mmol) vao huyén phti chira hop chit 93a (257mg;

0,46mmol) trong MeOH (3,6mL) & nhiét d6 trong phong. Khudy hdn hop phan tmg &
nhiét d6 trong phong qua dém. BS sung nudc va DCM vao. Chiét hdn hop bang
DCM/MeOH (95/5) (3x). Lam kh6 16p hitu co trén MgSOy, loc va lam bay hoi dung moi.
Tinh ché phin cin bang sic ky 16ng diéu ché trén Silica 4n dinh 5pum 150x30,0 mm. Pha
dong: Gradien tir NH,OH, DCM, MeOH 0,3/97/3 &n NH,OH, DCM, MeOH 1,3/87/13.
Gom céc phdn mong mudn va lam bay hoi dung méi. Tinh ché phan can bang SFC khong
dbi xing trén CHIRALPAK AD-H 5um 250x20 mm. Pha dong: isopropylamin, CO,,
MeOH 0,3/45/55. Gom céc phin mong mubn va lam bay hoi dung moéi, d& thu duoc
38mg hop chit thd 94 va 37mg hop chit thé 95. Lam déng kho hop chét thd 94 bing
nuéc/ACN dé thu duge 34mg hop chét 94 (14%). Lam ddéng kho hop chét thd 95 bing
nudc/ACN dé thu duge 20mg hop chét 95 (8%).
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ViduC5
a) Diéu ché hop chét 24 va 25
R hodc S
S hoic R or R o
S 4
NH
H(_)p chat 1ng 24 Hop chit und 25

Tinh ché hop chit 23 (0,3g; 0,63mmol) bing SFC khéong ddi xting (CHIRALPAK
AD-H 5pm 250x20 mm). Pha dong: iPrNH,, CO,, iPrOH 0,3/55/45. Két hop cac phin
mong mudn va lam bay hoi cho dén khi kho dé thu dugc 120mg hop chit 25 (40%; R
hodc S) va 160mg phﬁn can th hai dugc dua vao DCM (20mL) va MeOH (7mL). Bd
sung nhya Tris-(2-aminoetyl)amin vao phan cin thi hai va khudy hdn hop trong 12 gid.
Loc sach nhya. Lam bay hoi dich loc cho dén khi kho dé thu duoc 139mg phén can dugc
tinh ché bang LC didu ché (Silica 6n dinh S5um 150 x 30,0 mm, pha dong gradien tir
DCM 95%, MeOH 5% dén 90% DCM, MeOH 10%). Gom céc phan mong mudn va lam
bay hoi dung méi. Hiéu suit: 77mg hop chét 24 (25%).

b) Didu ché hop chit 47 va 48

0
NH/\/\NH =

? OH R hoﬁc S/\
N N H/é

Hop chat . 47 Hop chét

und 48

Tinh ché hop chét 46 bing SFC khéng dbi xting (CHIRALPAK AD-H 5um
250x20 mm). Pha dong: iPrtNH,, CO,, iPrOH 0,3/55/45. Gom céc phan tinh khiét va lam
bay hoi dung moi. Hidu sudt: 41mg hop chit 47 (43%) va 41mg hop chat 48 (43%).

¢) Diéu ché hop chét 61 va 62
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/\/\H
HN N

i >SN
NN o
| _ | NN o
=
g |N /©\/Q N
/ N (\
\N)\N N SorR /H\
H S hoic R NS N
N N Rhoac§
\ ohA+ and 61 - '
Hop chat Hop chét and 62

Tinh ché hop chit 60 (229mg; 0,49mmol) bing SFC khong dbi xing
(CHIRALPAK AD-H 5pum 250x20 mm). Pha dong: iPrNH,, CO,, iPrOH 0,3/53/47).
Gom céc phdn tinh khiét va 1am bay hoi dung méi. Hiéu sut: 88mg diu mau cam dugc
1am d6ng khd bang nuéc/ACN dé thu duoc 85mg hop chit 62 dudi dang bot mau tring
(37%); va 102mg dau mau cam dwoc lam déng khd bang nudc/ACN dé thu duge 93mg
bot mau tréng dugc dua vao trong hdn hop dung dich K,COj; trong nudc (10%) va
EtOAc. Chiét hdn hop nay bing EtOAc (3 x) va lam bay hoi dung méi. Lam déng kho
phin cin bang nudc/ACN dé thu dwoc 86mg hop chat 61 (37%).

d) Pidu ché hop chit 99 va 100
40
| ﬂ: %\ i
A N\R hoic S S f N‘s hanR.. 3
= |N \o = ‘N ko
<A H Gy H
H H
N N
Hop chat i o9 ( j Hop chat 409 E j
(0] 0

Tinh ché hop chét 98 (70mg, 0,111 mol) bang SFC diéu ché trén Chiralcel Diacel
OD 20 x 250 mm. Pha dong: CO,, MeOH véi iPrNH, 0,2%. Gom cac phan mong mudn

\N/\/\T
NN

va lam bay hoi dung mdi. Hiéu sudt: 32mg hop chét 99 va 32mg hop chit 100.

e) Piu ché hop chit 104 va 105
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\N/\/\N 40 NN

‘ﬁ N Nﬁ%o
W N NN ‘ //\N

/
RhOﬁCS B SnrR
R

Hop Cha’t und 104 Ho’p Chat und 105

Tinh ché hop chit 103 (170mg) bang SFC diéu ché trén Chiralcel Diacel OD 20 x
250 mm. Pha dong: CO,, MeOH véi iPrNH, 0,2%. Gom céc phan mong mudn va lam
bay hoi dung méi. Hiéu suét: 34mg hop chit 104 va 35mg hop chét 105.

) Didu ché hop chét 136 va 137

(0]
NH/\/\NHﬁ% NH/\/\NHﬁ%
XN KRhO;iCS XN N

J e U
| XN Y

A LA

N7~ NH N NH

und 137

Tinh ché hop chit 135 (72mg) bang SFC khong d6i xtmg trén Chiralpak AD-H
5um 250x20mm. Pha dong iPrNH,, CO,, EtOH 0,3/50/50. Gom céc phin mong mudn va
lam bay hoi dung méi. Lam déng khd hai chit ddng phén ddi anh bang nuwdc-ACN d thu
duoc 18mg hop chét 136 va 24mg hop chét 137.

Vidu C6

a) Diéu ché hop chét 54
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B6 sung NaH (60% phan tan trong dau khoang) (4,912mg; 0,123mmol) vao dung
dich chtra hop chét 46 (20mg; 0,0409mmol) trong DMF (1mL) & nhiét do trong phong
trong mdi truong khi N2. Khudy hdn hop trong 30 phut & nhiét do trong phong. Sau do
bd sung ting giot 3-bromopropionitril (4,088uL; 0,0491mmol) vao. Sau khi bd sung
khudy hdn hop phan tng trong 1 gid.

Ngimg phan tmg bang cich bd sung nuée. Chiét san phim hai 1dn bdng DCM.
Rira 16p hitu co bang nude, 1am kho bang MgSOy, loc va 1am bay hoi cac dung mdi. Tinh
ché phin cin bing HPLC diéu ché trén (RP SunFire Prep C18 OBD-10 pm, 30x 150
mm). Pha dong (dung dich trong nuéc NH,HCO; 0,25%, ACN). Két hop cac phan tinh

khiét va 1am bay hoi dung méi ¢ thu duoc 7mg hop chit 54.

Phin phén tich va bang hop chét

Ouy trinh téng qudt LCMS

Quy trinh do bang séc ky 1ong cao 4p (HPLC) dugc tién hanh bang cach st dung
bom LC, mang di-6t (DAD) hodc may do UV va cot nhu dwoc cu thd héa trong céc
phuong phép twong tmg. Néu cén, cic may do khic ciing duge bao gdbm (xem bang cac

phuong phap dudi day).

Dong tir ¢dt nay duoc cho vao may do phd khdi (MS) duoc tao két cdu c6 ngudn
ion &p sudt khi quyén. Trong pham vi hiéu biét cia minh, ngudi c6 trinh d6 trung binh ¢6
thé dat cac thong s6 didu chinh (vi du, pham vi quét, thoi gian dimg...) dé thu duoc cac
ion cho phép nhan biét trong luong phén tir don ddng vi trén danh nghia cta hop chét
(MW). Viéc thu thap dit liéu dugc tién hanh bing phan mém thich hop.

Céc hop chat duge mé ta theo thoi gian gift thir nghiém ctia chung (R,) va ion. Néu

khong duoc chi ra khéac di trong bang dit liéu, ion phan tir dugc bdo céo twong g véi
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[M+H]" (phan tr dugc proton héa) va/hodc [M-H] (phan tir duoc khir proton héa). Néu

hop chét khéng truc tiép ion hda duoc thi loai san phém cong duoc cu thé hoa (tac la

[M+NH,]", [M+HCOOT, v.v.). Béi véi céc phan tir ¢6 mau da ddng vi (Br, Cl...), gia tri

duoc thong bao 1a gia tri thu duoc dbi véi khdi luong chét dc‘Sng vi thép nhét. T4t ca cac

két qua déu thu duogc véi d6 bat dinh thir nghiém thudng lién quan dén phuong phap

duoc st dung.

Duéi day, “SQD” nghia 1a may do tit cuc don, “MSD” 1a may do chon loc khéi,

“RT” la nhiét d¢ trong phong, “BEH” 14 lai etylsiloxan/silica bac cau, “DAD” may do
mang di-6t, “ELSD” méy do tan xa bay hoi.

Bang 1: mi phuong phap LCMS (Dong duoc biéu thi dudi dang mL/phut; nhiét
do cot (T) theo °C; thoi gian chay theo phut).

M3
_ Dong------- Thoi gial
phuong| Cong cu Cot Pha dong Gradien
Col T chay
phap
T 95% A
Waters: A:10mM b 5% A
cn 0
Acquity® | Waters : BEH | CH3;COONH,4 13 0,8
] trong 1,
1 |UPLC®-| C18(1,7um, [rrong95% H,O + S I 2
o phut, gitt
DAD va | 2,1*¥50mm) 5% CH;CN 55
SOD trong 0,7
Q B: CH;CN pht
T 95% A
il dén 5% A
llent
s YMC-pack A:0,1% trong 4,8
1100 - _ 2,6
ODS-AQ C18 | HCOOH trong | phut, gt
2 baAD- | e 6,0
(50x 4,6 mm, 3 H)0 trong 1,0
MSD ) Hit dé 35
m . at, dén
G1956A H B: CH;CN p
95% A trong
0,2 phut.
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Ma
Dong------- Thoi gial
phuong| Cong cu Cot Pha dong Gradien
ColT chay
phap
84,2% A
trong 0,49
phut, dén
10,5% A
Waters:
trong 2,18
Acquity A:95%
® Waters: BEH phut, giit
UPLC™ - CH3;COONH, 0,343---—---
3 C18 (1,7um, trong 1,94 6,2
DADva 7mM/5% CH;CN, 40
2,1x100mm) phut, tro lai
Quattro B: CH;CN
™ 84,2% A
Micro
trong 0,73
phut, gift
trong 0,73
phut,
Tu 100% A
dén 1% A,
A:25mM
" 49% B va
CH;COONH
3 * 150% C trong
t 95% H,0 + .
Waters: rong #>7% 6,5 phut, dén
5% CH;CN
Alliance®- Waters : X o 1% A va
aters : Xterra
DAD — B: CH;CN  |99% B trong 1,6
. MS C18 o
4 ZQva (3.5um C:CH;OH |05 phutdén|  -----m- 11
ELSD T 100% D 40
4,6¥100mm) [D: (40% CH;CN
2000 t 1 phat
v 40% CH;oH | & P
Alltech ittt 1,0
e va 20% H,0 voi [o T oe
huat de
0,25% Pt aen
100% A
CH;COOH
trong 0,5
phut va gilr
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Ma
Dong------- Thoi gia
phuong| Cong cu Cot Pha dong Gradien
Col T chay
phap
trong 1,5
phut
T 95% A
Waters: A:0,1% 1,195 ’
den 5% A
Acquity® | Waters : BEH | HCOOH + 5% 13 0,8
trong 1,
5 |UPLC®-| C18(1,7um, | CH3;OH trong et I 2
phut, gi
DAD va | 2,1*50mm) H,0 55
trong 0,7
SQD B: CH;0H ,
phut
95% A va
Waters: BEH C18 | 5% B dén
® A: 25 mM amoni
Acquity” | column (1,7 5% A va 0,8
® axetat trong H,O/
6 UPLC™ - | pm, 2,1 x50 95% B trong| = ------- 2
CH;3CN 95/5;
DAD va | mm; Waters 1,3 phat va 55
. B: CH;CN )
SQD Acquity) gitt trong 0,3
phut
T 90% A
A 0
Waters. A:0.1% den 20% A
trong 0,7
Acquity® | Waters : BEH | HCOOH + 5% , 0,8
7 o phut, dén
UPLC®-| C18 (1,7um, | CH3;OHtrong | © " | ______ 2
5% A trong
DAD va | 2,1*50mm) H,0O 55
SQD 0,8 phut gitt
B: CH;0H trong 0,5
phut

vi du néu trén, cac hop chét dugc liét ké trong bang dudi day duoc diéu ché.
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‘Phuong phép’ ding dé chi s thir tu ctia vi du twong duong v6i hop chit chuin
duoc téng hop.

Néu tdm 14p thé ctia hop chit khong dwoc néu héa hoc 1ap thé cu thé thi nghia la
hop chit thu dugc s& & dang hdn hop ctia chit ddng phan d6i anh R va S.

Céc gia tri héa hoc lugng phap ctia mudi hoic ham lugng axit trong cac hop cht
nhu duge néu trong ban mé ta, 13 cic gia tri thu dugce nhd thir nghiém va c6 thé thay ddi
phu thudc vio phwong phap phén tich duge sir dung (d6i v6i hop chét trong bang 2, 'H
NMR vi/hodc phép phan tich thanh phin duge st dung).

Néu khong c6 dang mudi ndo duogc chi ra, hop chit thu duoc dudi dang bazo tu

do.
Bang 2: hop chit va dit liéu sinh héa (Hop chit sb nghia 13 s6 tht tu ciia hop chét)
Phuong
HPLC phap
H;Qp . Chutao ctia hop chit Phuc’mg Rt MS + | LC/GC/
chat so phap (phit) M+ (H) MS
S TSN 40
|
NZ (\N
$ N BI
1 hodc 0,90 487 1
2N B5
\NKN/é
H

_0

\
~eS N
NN N
O
131 [ B12 1,47 489 2
OH
= |N
\N/]\N
H
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Phuong
HPLC phap
c}i‘t’go CAu tao ctia hop chit Phg;’ng Rt Mfd(%) LC/GC/
PRAP 1 (ohit) MS
NN N _°
N |
| !
81 B13 1,61 486 2
D
NAN
H
\N/\/\/Nﬁo
l NN N
109 = B9 1,92 486 2
@
\N)\NH
\N/\/\/N 0
| NN NH
74 Z N\) B13 1,90 473 2
@ KS
NéLNH
o]
NH/\/\NHJ\
AN
31 o O B2 | 075 | 459 6
Z N /é
\N/”\NH
\N/\/\/N 0
| N ; :\1/
75 Z N\) C3 1,94 487 2
@ Jé
N/ NH
\N/\/\T—TO
o
82 B13 1,39 501 2
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Phuong
HPLC phap
Cg‘f‘;é Chu tao ciia hop chit Ph‘ﬁzng Rt M}r“gr) LC/GC/
PRAP 1 (phat) MS
SN 0
| |
|\N OH N
114 Z BIl | 147 | 502 2
=z IN
\N/LNH
\N/\/\N
| l
I\N (\N 0
83 - N BI3 | 126 | 487 2
[ ]
N/)\NH
\
\N/\/N 0
NN NH
68 l_ N B13 | 2,06 | 459 2
) Jé
N/)LNH
[¢]
NHSN——NH
AN
119 o O B2 | 067 | 445 6
=z lN /é
\N)\NH
NH/\CH;\—<N
21 oS Bl | 236 | 487 3
= |N J{j
\N)\NH
\N/\/N 0
N N
69 _ W BI3 | 2,06 | 473 2
XN
® KS
N NH

-264-




24591

Phuong
HPLC phap
byl Clutaoctahopehdt | T Re | M| LOGO)
chat so PREP 1 (phat) MS
o/“\/”\w____ij¢°
NZ | | (/\N
301N N B2 2,48 | 474 3
=
- l
J
121 S B2 | 3,04 | 529 3
Z N
5 A
N NH
NH
SN
79 Sy B13 1,01 | 458 2
P N
04
N NH
o
,CHQCH;N\QCH
CH, \2N
NH
22 - ﬁ} Bl 2,52 | 501 3
\ 7 C/H2
—N
\ N/>‘NH
\N/\/\T /O
|\N NH
128 z NS B5 154 | 487 2
) (5
N/)\NH
\NJ)X\O
110 N B9 1,67 | 473 2
SHe
IN/)\NH/©
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Hop
chat so

CAu tao ciia hop chét

Phuong
phap

HPLC
Rt
(phat)

MS
M+ (H*)

Phuong
phap
LC/GC/
MS

77 |

B13

1,20

473

78

B13

1,30

487

125 |

B5

1,20

472

113

B10

1,00

445

129

C3

1,50

501

127

B5

1,20

487
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‘ Phuong
HPLC phap
cgﬁ 5 CAu tao clia hop chét Phlligng Rt M-l:/l(?f) LC/GC/
PHAP - ohut) MS
NH,
N N.
111 ) (j B9 1,40 445 2
N
lN/)\NHJ©
NH/\/\NH/S\
N NH
70 | N B13 1,10 | 459 2
5.0
\N/(\NH
112 Ly \ B10 1,07 459 2
P v
'mﬁg
[0}
NH/\/\NH
XN N
71 l_ N C3 1,26 | 473 2
5.0
\N/LNH
| Q
~e AN
N N
73 l_ v C3 1,62 | 487 2
NN
L
N NH
| (o]
\N/\/N
NN NH
72 | B5 1,55 473 2
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Phuong
HPLC phap
cl?égl; § Chu tao cua hop chat Phggng Rt MJlr\/I(?-I”) LC/GC/
PHAP 1 (ohit) MS
NH/\/\T /0
) f ]
124 = N BS 1L,15 | 472 2
)
N/)\NH
NH/\/\NH—/I//O
| NN N
115 Z B11 1,25 | 458 2
Z~ N
|
N NH
0
\N/\/\TJ\
NN N
76 _ N Bl4 | 1,63 | 473 2
) (S
N/)\NH
Q
NH/\/\NHJ\
AN
130 A Bl4 | 148 | 445 2
)
N¢LNH
—
NI_,‘CHZ'CHTN/\?J
N=— C\Hz
123 N [Nj B2 0,76 503 7
N /N
CH,
e/
NH Nwﬁ//o
N ’ o (\N
23 N Bl 1,98 | 475 3
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Phuong
HPLC phép
ci{ii § CéAu tao cua hop chét Phlﬁzng Rt M—l:/l(if) LC/GC/
PRaP 1 ohat) MS
120 B2 5,81 493 4
29 " B1 0,92 501 7
118 B1 0,76 473 7
CH CHZ-N/ 0
N CH TN
CH,
l \N N
28 = [ j B1 0,77 501 5
N
=N
\ N/)\NH °
CHr My o
CHa
/
NH CH,
A\
B ”
117 = [::] B1 0,55 473 5
N
<N
\ N/%NH °
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Phuong
HPLC phép
P Chu tao clia hop chit Phﬁ;mg Rt Mfd(sm LC/GC/
PHAP 1 phat) MS
/o
\N/\/\N B5
— X | @
|/ N duoc st
67 [j dung | 093 | 501 6
N N thay
| /)\N ot cho
N H@ DIPEA)
AN /\/\N/ 0
N BS5
N// g BN
N [ j dugc st
64 . dung | 1,07 | 563 6
NN /
CH, thay
\N/)\”\Q cho
DIPEA)
S H 0
<vaN
N= \{C\Hz
/ N
80 | N\ [j B5 | 087 | 485 7
N /N
\ CH,
88,
|
\N/\/\/N\?
ORpS
20 = N Bl 0,93 501 1
P
B \N)\NH
Mubi TFA (.CF;COOH)
NHTN"NH
NN o
I/
60 B5 234 | 473 3
N
N NH
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Phuong
HPLC phap
P Chu tao ciia hop chit Phuong | gy Mi\/lg{*) LC/GC/
PHAP 1 (phat) MS
NN 0
/
NF (\N
33 S N B3 | 227 | 488 3
I NN I AN
N/)\NH AN
\N/\/\Nﬁ&O
NF (\N
32 S N B3 | 224 | 488 3
Y 1)
N/)\NH F
NH\/\NH__//I/O
NF |/\N
| N B4 19 | 459 3

34 N
[ (5
N/)\NH

) o
126 Z B5 1,96 502 3

46 Z N BS5 1,98 489 3
2 &
\N)\NH
| o
ci-/lZCH CHTN\(CQZ
\N/ Nj
27 =N <\N B1 0,91 537 1
L =0
\
N 0
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Phuong
HPLC phap
C&f‘;é Chu tao ctia hop chit Phﬁgng Rt M}:/I(}) LC/GC/
PRAP 1 (ohi) MS
(o}
/CH2CH5NHJ<CH
/CHZ \2
NH Cj
16| N N Bl 0,75 | 509 1
S
\
—N 0
\ N/>‘NH
Jo~ y
Q
NH NH
NN N
85 P v B6 1,89 | 473 3

N
56 o O Bs | 215 | 473 3

z |N
\N/LNH
o]
NH/\/\NH4
NN (\N
P

7 l_ Bl 089 | 473 1
\NANH

N
| — N\)
7a B1 0,81 473 1
z IN
\N/LNH
. 4HCI. 4H,0O

N (\N
9 | N Bl | 086 | 493 1

N NH Cl
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Phuong
HPLC phép
c}}égz 5 CAu tao ctia hop chit Phﬁzng Rt Mwlt\/l(if) LC/GC/
PAaP | (ohat) MS
0
NH/\/\NH/Jy
N
9a l :N 'Q
B1 0,89 493 1
Za d/j
~ |
N NH Cl
. 2.6HCI. 3H,0
\N/\/\N4o
NN (\N
8 l_ NS Bl | 093 | 501 1
\N/kNH
0
\N/\/\/N4
N
) @
8a Bl 0,96 501 1
=z IN
\N)\NH
. 3HCI. 5 H,O
0
NH’\/\NHﬂé
NN (\N
5 l_ N Bl | 078 | 477 1
\N)\NH F
0
\N/\/\Nﬁ
L T
6 l_ N Bl | 093| 505 1
\N)\NH F
NH/\/\NH——/(O
)
49 BS 2,32 473 3
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Phuong
HPLC phap
Cg‘fzé CAu tao ctia hop chit Ph‘ﬁgng Rt M}Y&r) LC/GC/
PRAP 1 (ohut) MS
0
NH/\/\NH/f
N
NN
59 | N(\ B5 1,96 | 502 3
Y /é““z °
|
\N*NH
SorR o
NH/\/\NHﬁ¢
N | or N
N
25 | - C5a | 199 | 475 3
B
N/)\NH
/ﬁj\ _°
NH NH 7
N or (\N:
g b
24 C5a | 2,00 | 475 3
B
N/ NH
0
\N/\/\T4
N
N
57 ) @ BS | 243 | 501 3
=z |N Jé
\N)\NH
\N/\/\T P
| IN K\N:
_— N
58 B5 2,72 | 501 3
= |N
9
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Phuong
HPLC phép
cll;gc;:z 5 CAu tao ctia hop chét Phﬁgng Rt MJl:/I(SHJr) LC/GC/
PHAP 1 phut) MS

51 Z N\(I B5 2,28 517 3
2" /é OH
N
NH

N
' (]
84 = B15 0,90 488

/N :
/ N CH2
\
SN NH
N
N —CHa_Np
CH; o
\(
N ?H2
B )
54 = [Nj\/OH C6 0,75 542 1
/N C/Hz

50 |/ NX B5 2,82 527 3
9 15 F
F
NH

87 | L Q B7 | 256 | 499 3
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Phuong
HPLC phap
c%fié Céu tao ctia hop chét Phﬁgng Rt Mf{gr) LC/GC/
PHAP 1 (phat) MS
0
\N/\/\/N4
oS
10 P N Bl | 518 | 530 4
\N)\NH
0
NH/\/\NHﬂ&
NN (\N
15 '/ ) Bl | 424 | 502 4
\N)\NH
o]
NH’\/\NHﬂ&
NN (\N
13 '/ N Bl | 0,68| 516 1
Z IN /é/lw/
\N)\NH
0
NH’\/\NHﬂ?
NN (\N
18 _ S Bl | 068 | 530 1
= lN /é/\LT/
\N)\NH
o}
\N/\/\N4
NN (\N
17 l_ Y Bl | 081 | 558 1
2N N
g KS/L |
N NH
o}
\N/\/\N4
NN (\N
12 | N Bl | 0,83 | 544 1

Z N
2\
Z
;O
4
T
\
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Phuong
HPLC phap
cg?zé CAu tao ctia hop chét Phgzng Rt MF(S}I+) LC/GC/
PHAP 1 (ohat) MS
N
e
N (o]
6o | () L Bs | om| sos 1
~~ SN
BN
"
HN/HB\c
AN
65| [ O 1 Bs | 067 489 1
SUs
N N)\
W >SN
IN o
|/
62 . C5.c | 233 | 473 3
SUeus
\N I’:II R hoic S
WSS
) °
61 C5.c | 233 | 473 3

/
Y (\N
| )
N
\N/LN S hoic R
H
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Phuong
HPLC phép
0111{51; 5 Cau tao ctia hop chét Phﬁzng Rt M_I:/I(?_F) LC/GC/
PHAP 1 phut) MS
\\N/~\V/A\T_____i:T¢c
| NN (\N
= N
52 R hoge $ C5b 2,28 517 3
= IN OH
\N)\N
H
\N/\/\T—//ro
~
B )
— N )
53 \E‘R csb | 229 | 517 3
= |N OH
\NJ\NH
| o
N e BS
- % Oh (Et;N
N (\fﬁr\/ duoc st
63 | N7 N dung 0,82 531 1
Ly CH, thay
=N cho
\ N/H‘”O DIPEA)
NH’\/\NHﬁ?O
N ‘/\N
16 | Z N\% Bl.c 0,50 503 1
XN
N/)\NH
NH’\/\NHﬁ&O
| IN K\N
19 Z B1 0,75 473 1
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Phuong
HPLC phap
cgﬁé Céu tao cla hop chét Phﬁzng Rt M}:/I(?{J’) LC/GC/
PRAP | (ohit) MS
o]
\N/\/\N
. ! A~
1 _ ) cl | o64 | 531 1
z |N OH
\N)\NH
N’ \%o
N N
26 | NO Bl | 243 | 485 3
Y
o]
\N/\/\| 0
| N [NJ)LO/\Q
2| Y N B7 3,26 | 621 3
B
by

l OH R hoic S N
47 = ”Q C5.b 1,99 489 3
= |N /(5
S
H

%N HO/\R@
= N
48 C5b 1,99 489 3
= IN
g
H
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g S~
E&0w
R on n on N —
2RO~
o} -
o
g o 2 = 2 3
p + ﬂ " Ve Ve <t
=
o o © _
= 3 N N < e 0
m ~ Mp o~ o o ~ =}
o0
m ,w.. v oo o (oo m
..m .m.. aa] aa] as] as]
[al
O/ \ O/ C/ — o
,.A.Mu..w. - I\IO z o—/ >
o =z o N|V||\O| A“Vl\ N‘V //
= O | O L ) -
1Mua F~ /lO Zz— z— Zz— W
3
o M z M z
< 2T zT ZT >
m z \N \ = z NHA z NHA Z NHA < / \ .I/AN
s \ — / 4 z / z Nlﬂ\ / z z \ / Z — —
© /S N/ \ 7 /S N/ \ 7 /) \ 7
z 9 5 S S <

Hop

chét sé
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Phuong
HPLC phap
Cli‘:zo CAu tao ctia hop chét Phﬁgng Rt Miwgf) LC/GCY
PHAP - phat) MS
0
\N/\/\N)H
' \N | [Nj/\o
93a| v AN B17 nd. | nd. -
AN
L
N N
H
(o]
AP §
Ny | [Nj/\OH B17
hodc
/ d .
93 N C4 n.d. n.d.
NN [ j
N)\NH
0
\N/\/\N
)
NN OH
[jfs
94 7 N ca4 | 233 517 3
NN
AJ@J
\H
0
\N/\/\T)HShoécR
SN N on
95 | I c4 | 233| 517 3
N
s¥el
N%I\NH
NH/\/\NH 0
l SN (\NRhoécS
136 = ”Q\ C5.f 2,31 473 3
B
NANH
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Phuong
HPLC phap
C}i‘t’io Chu tao ctia hop chit Phﬁzng Rt Miwg_m LC/GC/
PHAP 1 phut) MS
NH/\/\NH——/‘/[/O
AN
O e
137 C5.f | 232 | 473 3
NN
|
A
Oi/\nﬁVo
N
I\N ’/\N
88 = ”y B7 2,56 | 499 3
B
N/)\N
H
Di/\nﬁéo
N
|\N (\N
86 = ”\) B7 2,55 | 499 3
B
N/J\N
H
\N/\/\T AP
XN N
$ Q
98 ° BS 248 | 630 3
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Phuong
HPLC phéap
c}i(‘?;o CAu tao ciia hop chit Phﬁgng Rt Miw(sff) LC/GC/
PRAP 1 (ohit) MS
\N/\/\T Afo
NN N
® (
103 BS 2,35 561 3
= |N (o]
\N/ku H
OH
\N/\/\T °
AN N
C Q
108 N /(5 o B18 2,28 588 3
\N/ku
N—
/
She
0
N\/————NHfO
132 ' N C2.b 0,81 555 1
P P
) (5
N/ NH
N NN Z°
t
B \T)
= N.
106 ikb % B18 2,27 643 3
\
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Phuong
HPLC phép
cl%(":l; 8 Céu tao ctia hop chét Phﬁgng Rt M-E/Ig{*) LC/GC/
PRAP 1 (ohat) MS
N NN _°
|
0 O
~ /é i Bl 22 6
107 q /kN H 8 25 29 3
H
N.
C
HO
S o
O~
N
N N
89 9 Q Bi6 | 2,13 | 515 3
A
HO
R 0
quﬁ
N N
NN N
o | [ NQ Bl6 | 213 | 515 3
B
by
HO
D J
. |
NN N
o | N@ B16 | 2,10 | 515 3
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Phuong
HPLC phép
H £ , £
chéc'tyz § Cau tao ctia hgp chat Phlﬁgng Rt M-IIYI(iI’L) LC/GC/
PHaP 1 phut) MS
HO
Zfj\/\ O
R
N
N H
o6 | [ Y| B16 | 200 15 3
= N\)
B
A,
H
H
[ 0
/CH;CHZ—N\(
H CH, C\HZ
N Y
4| QN} Bl 0,75 | 477 1
/ F C/Hz ’
N
aw
— 'L
[o]
N
r“‘J/\\H_JL\\
NH N
N TS (\j
30N N Bl 0,85 | 477 1
7\
>
F
0
NH N
2 | S LD Bl 0,83 | 477 1
Y
N
74 \>\” F
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Phuong
HPLC phép
C}i‘t’zo Chu tao ctia hop chét Ph‘;gng Rt Mi“(s}r) LC/GC/
PRAP | ohut) MS
N/“\/”\N 0
104 ? Jél‘m“s C5e | 081 | 561 1

N /o

105 ? FTWR C5e | 0,81 | 561 1

\E(hoacs
99 Cs5.d 0,88 630 1

\LShoacR
100 /é Cs5.d 0,88 630 1

N\/——NTO

45 | & C2a | 0,88 | 499 1

_— N
XN
LA
N N
H
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Phuong
HPLC phép
HOP | Chutao ctia hop chgt | PRUORE | gy MS 1 LeGer
chat s6 p phéap (phit) M+ (H") MS
0%5/40
¢v_nfo
NT N N
133 1 @ c2b | 067 | 537 1
oo
N/)\N
H
N\/——-NHfO
35 ® O C2a | 092 513 1
'NANHKS
S
\Nv_mfo
36 P O C2a | 081 | 497 1
) /[5
N/)\NH
X
\/HN\/_NHTO
N7 N
37 $ $ C2a | 097 513 1
)
N/)\NH
i
-
\l/\O/\N\/———NH 0
bt
41 O S C2a | 0,65| 585 5
)
NANH
\O/jl\/—m-lfo
42 C O C2a | 08| 517 1
) {5
N¢LNH
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Phuong
HPLC phéap
EQPA Chutao clia hop chdt | TRUOM8 | gy | MS 6o
chat so phap (phit) M+ (H') MS
NH;
0=%=0
N\/—NHfo
A N
134 N|/ 9 C2.c 0,62 538 5
) é
P
ﬁv_wfo
38 | : (\N C2.a 1,02 515 1
55
N\/——NH 0
39 NN Nf C2.a 0,85 557 1
P [
SO
N\/—NHfO
40 NI: N\)N C2.a 0,86 543 1
545
/\N\/———NH 0
N Nf
43 L P C2a 0,92 501 1
® (5
NéLNH
Afo
N\/—NHfo
44 Nl> N\)N C2.b 0,75 527 1
| N/)\NH/é

Diém néng chay (m.p.)
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D6i v6i hop chit 80, m.p. duoc xéc dinh bang hé DSC 1 STAR® ciia Mettler
Toledo. Diém néng chay dwoc do véi gradien nhiét dd bang 30°C/phut dén 300°C. Diém
néng chay dwoc néu la gia tri cao nhét: 291,27°C.

Dbi v6i mot sb hop chét, thu duge diém néng chay bang ban thi nghiém néng

Kofler, gdm c6 dia dugc gia nhiét véi gradien nhiét d6 tuyén tinh, con trd truot va thang
nhiét do tinh theo d¢ Celsius (°C):

Hop chét 23: 161°C | Hop chét 48: 169°C Hop chit 86: 174°C | Hop chét 88: 188°C

Hop chét 89: 177°C | Hop chét 90: 189°C | Hop chit 91: 188°C | Hop chit 96: 193°C

Quay quang (OR)

Hop chit 24: +41,14° (589nm; 20°C; 0,333% trong luong/thé tich; DMF)
Hop chat 25: -41,56° (589nm; 20°C; 0,4115% trong luong/thé tich; DMF)
Hop chét 47: +79,35° (589nm; 20°C; 0,247% trong lugng/thé tich; DMF)
Hop chét 48: -81,7° (589nm; 20°C; 0,235% trong lugng/thé tich; DMF)
Hop chit 52: -89,94° (589nm; 20°C; 0,218% trong lugng/thd tich; DMF)
Hop chét 53: +73,77° (589nm; 20°C; 0,183% trong lugng/thé tich; DMF)
Hop chit 61: -92,16° (589nm; 20°C; 0,204% trong luong/thé tich; DMF)
Hop chit 62: +95,63° (589nm; 20°C; 0,252% trong lugng/thé tich; DMF)
Hop chit 89: -141,15° (589nm; 20°C; 0,2345% trong luqng/thé tich; DMF)
Hop chit 90: -120,00° (589nm; 20°C; 0,265% trong luc_yng/thé tich; DMF)
Hop chét 91: +141,95° (589nm; 20°C; 0,174% trong luong/thd tich; DMF)
Hop chit 96: +117,91° (589nm; 20°C; 0,2205% trong lugng/thé tich; DMF)
SFC-MS

Déi véi SFC-MS, hé phan tich SFC cta Berger Instruments (Newark, DE, USA)
duoc st dung bao gdm mé-dun kiém soat bom kép (FCM-1200) dé phan phdi CO, va
méy diéu chinh, mé-dun kiém soé4t nhiét dé gia nhiét c6t (TCM2100) v6i pham vi kiém
so4t nhiét d6 ndm trong khoang tur 1 dén 150°C va cac van chon ¢ot (Valco, VICI,

Houston, TX, USA) dung cho 6 cot khac nhau. May do mang didt quang (Agilent 1100,
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Waldbronn, Germany) dugc trang bi cu-vét Dong 4p sudt cao (t6i da 400 bar) va duoc
c4u tao bang bd phan 14y mau tur dong CTC LC Mini PAL (Leap Technologies, Carrboro,
NC, USA). Méy do phd khéi ZQ (Waters, Milford, MA, USA) c6 bé mit chung tia dién
Z truc giao dugc két hop véi hé SFC. Viéc kiém soat cong cu, thu thap dir liéu va xir ly
duogc thuc hién v6i man hinh phing tich hop gdm phan mém SFC ProNTo va phin mém

Masslynx.

Hop chét s6 99-100: SFC-MS dugc thyc hién trén cot OD-H (250 x 4,6 mm)
(Daicel Chemical Industries Ltd) véi tbc d6 Dong bing 3ml/phut. Hai pha dong (pha
dong A: COy; pha dong B: MeOH chira 0,2% isopropylamin (iPrNH,)) duoc st dung.
45% B dugc giit trong 15 phuit. Nhiét dd cot duge dit 1a 30°C. Trong cac diéu kién nay,
hop chét s6 99 co R, trén cot ngén hon so v6i hop chét s6 100. Viée do duoc so sanh dua

trén hdn hop ctia cac hop chét.

Hop chit s6 94-95: SFC-MS duogc thuc hién trén cot AD-H (250 x 4,6 mm)
(Daicel Chemical Industries Ltd) véi téc do Dong bang 3ml/phat. Hai pha déng (pha
dong A: COy; pha dong B: MeOH chira 0,3% iPrNH,) dugc st dung. 60% B duoc gitt
trong 11 phat. Nhiét d cot duge dat 1a 35°C. Trong céc diéu kién nay, hop chét sb 94 ¢6
R; trén cOt ngén hon so v&i hop chét sd 95. Viéc do duogc so sanh dua trén hdn hop cua

cac hop chét.

Hop chat s6 136-137: SFC-MS dugc thuc hién trén c6t AD-H (250 x 4,6 mm)
(Daicel Chemical Industries Ltd) véi toc dd Dong bang 3ml/phit. Hai pha dong (pha
dong A: CO,; pha dong B: EtOH chia 0,3% iPrNH,) dugc sir dung. 60% B duoc giit
trong 7 phut. Nhiét d§ cot dugc dit 1a 35°C. Trong céc diéu kién nay, hgp chit No 136 ¢6
R; trén cOt ngén hon so véi hop chit No 137. Viéc do dugc so sanh dya trén hdn hop cia
céc hop chit.

Hop chat s 104-105: SFC-MS duoc thuc hién trén cot OD-H (250 x 4,6 mm)
(Daicel Chemical Industries Ltd) véi tbc d6 Dong bing 3ml/phut. Hai pha ddng (pha
dong A: COy; pha dong B: MeOH chira 0,2% iPrNH,) dugc st dung. 45% B dugc gitt
trong 15 phut. Nhiét d6 cdt duoc dat 1a 30°C. Trong céac diéu kién nay, hop chét sb 104
c6 R, trén cot ngin hon so v6i hop chét s§ 105. Vide do duoc so sanh dya trén hon hop

clia cac hop chat.

NMR
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DPbi véi mot sd hop chét, phé 'H NMR duoc ghi laitreen Bruker Avance III cé
nam cham 300 MHz Ultrashield, trén may do phé Bruker DPX-400 van hanh & 400MHz,
trén Bruker DPX-360 van hanh & 360MHz, trén may do phé Bruker Avance 600 van
hanh & 600MHz, hodc Bruker Avance 500 III van hanh & S00MHz st dung khoa trong
deuteri. CHLOROFORM-d (cloform duoc deuteri héa, CDCl3) hoaic DMSO-ds (DMSO
duoc deuteri héa, dimetyl-d6 sulfoxit) duoc st dung lam dung mdi. Cac dich chuyén hoa
hoc (8) dugc bao céo theo phan/triéu (ppm) so véi tetrametylsilan (TMS), duge s dung

1am ndi chuén.
Hop chit 1

'H NMR (600 MHz, CHLOROFORM-d) & ppm 1,76 - 1,88 (m, 2 H) 2,66 (br. s.,
8 H) 3,10 (s, 3 H) 3,13 - 3,18 (m, 2 H) 3,19 (s, 2 H) 3,25 (s, 3 H) 3,51 (s, 2 H) 3,59 - 3,73
(m, 2 H) 6,41 (d, J=8,8 Hz, 1 H) 6,85 - 6,91 (m, 1 H) 7,02 (d, J=5,3 Hz, 1 H) 7,09 (s, 1
M) 7,11 - 7,16 (m, 1 H) 7,27 - 7,33 (m, 1 H) 7,99 (s, 1 H) 8,08 - 8,16 (m, 1 H) 8,32 (d,
J=5,3 Hz, 1 H) 8,91 (br. s., 1 H) + ddng phan quay nho

Hop chit 87

'H NMR (500 MHz, DMSO-d) & ppm 1,36 (br. s., 1 H) 1,74 - 2,15 (m, 5 H) 2,50
- 2,81 (m, 8 H-mot phin bi che m& béi dinh dung mdi) 2,88 (d, /=15,4 Hz, 1 H) 2,99 (d,
J=15,4 Hz, 1 H) 3,06 - 3,17 (m, 1 H) 3,19 - 3,31 (m, 1 H) 3,34 - 4,15 (m, 5 H-mdt phin
bi che md boi dinh dung mdi) 6,42 (d, J=8,9 Hz, 1 H) 6,98 (d, /=7,6 Hz, 1 H) 7,01 (d,
J=7,6 Hz, 1 H) 7,18 - 7,37 (m, 2 H) 7,52 - 8,32 (m, 3 H) 8,38 (d, /=5,4 Hz, 1 H) 8,89 (br.
s., 1 H)9,42 (s, 1 H)

Hop chit 62

'H NMR (500 MHz, DMSO-dy) § ppm 1,17 (d, J=5,7 Hz, 3 H) 1,50 - 1,69 (m, 2
H) 2,04 - 2,25 (m, 2 H) 2,43 (t, J=10,1 Hz, 1 H) 2,49 - 2,57 (m, 1 H-m6t phdn bi che md
bdi dinh dung mbi) 2,65 - 2,95 (m, 5 H) 2,98 - 3,14 (m, 3 H) 3,37 - 3,47 (m, 2 H-mét
phin bi che m& bdi dinh dung méi) 4,04 (d, J/=11,7 Hz, 1 H) 6,45 (d, J=8,8 Hz, 1 H) 6,93
(d, J=7,4 Hz, 1 H) 7,00 (d, /=7,4 Hz, 1 H) 7,16 (d, J=5,0 Hz, 1 H) 7,19 - 7,26 (m, 2 H)
7,64 - 7,78 (m, 1 H) 7,93 -8,07 (m, 2 H) 8,37 (d, J=5,4 Hz, 1 H) 8,95 (br. s., 1 H) 9,41 (s,
1 H)

Hop chit 53
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'H NMR (500 MHz, DMSO-dg) & ppm 1,53 - 2,21 (m, 4 H) 2,38 - 2,45 (m, 1 H)
2,58 - 3,30 (m, 13 H) 3,34 - 4,17 (m, 7 H-mdt phﬁn bi che md& bdi dinh dung méi) 4,38 -
4,68 (m, 1 H) 6,42 - 7,04 (m, 3 H) 7,11 - 7,32 (m, 2 H) 7,85 - 8,55 (m, 3 H) 8,84 - 9,21
(m, 1 H) 9,38 - 9,54 (m, 1 H)

Hop chit 47

'H NMR (500 MHz, DMSO-dg) & ppm 1,48 - 1,81 (m, 2 H) 2,04 - 2,15 (m, 1 H)
2,26 (t,J=9,9 Hz, 1 H) 2,42 - 2,50 (m, 2 H-mdt phan bi che m& béi dinh dung mai) 2,61 -
2,79 (m, 2 H) 2,85 - 2,99 (m, 3 H) 3,01 - 3,12 (m, 2 H) 3,27 - 3,42 (m, 3 H-m&t phén bi
che mo& béi dinh dung méi) 3,49 - 3,55 (m, 1 H) 3,78 - 3,87 (m, 1 H) 4,14 (d, /=12,0 Hz,
1 H) 4,62 (t, J=5,2 Hz, 1 H) 6,45 (d, J=9,1 Hz, 1 H) 6,95 (d, J=7,6 Hz, 1 H) 6,98 (d,
J=17,6 Hz, 1 H) 7,16 (d, J=5,4 Hz, 1 H) 7,20 - 7,27 (m, 2 H) 7,66 - 7,83 (m, 1 H) 7,88 -
8,06 (m, 2 H) 8,37 (d, /=5,4 Hz, 1 H) 8,95 (s, 1 H) 9,41 (s, 1 H)

Hop chit 14

'H NMR (400 MHz, DMSO-ds) & ppm 1,60 - 1,70 (m, 2 H) 2,54 - 2,61 (m, 4 H)
2,68 - 2,77 (m, 4 H) 2,92 (s, 2 H) 3,20 - 3,28 (m, 2 H) 3,41 - 3,50 (m, 2 H) 3,53 (s, 2 H)
6,50 (d, J=8,9 Hz, 1 H) 6,99 (t, J=6,1 Hz, 1 H) 7,19 (dd, J=8,5, 2,0 Hz, 1 H) 7,23 (d,
J=5,2 Hz, 1 H) 7,55 (t, J=5,9 Hz, 1 H) 7,63 (d, J=8,1 Hz, 1 H) 7,97 (dd, J=8,9, 2,4 Hz, 1
H) 8,40 (d, /=2,0 Hz, 1 H) 8,43 (d, J=5,7 Hz, 1 H) 9,00 (d, /=2,0 Hz, 1 H) 9,69 (br. s., 1
H)

Hop chit 88

'H NMR (500 MHz, DMSO-ds) & ppm 1,36 (br. s., 1 H) 1,74 - 2,15 (m, 5 H) 2,50
- 2,81 (m, 8 H-mdt ph'?ln bi che m¢ béi dinh dung méi) 2,88 (d, J=15,4 Hz, 1 H) 2,99 (d,
J=15,4 Hz, 1 H) 3,06 - 3,17 (m, 1 H) 3,19 - 3,31 (m, 1 H) 3,34 - 4,15 (m, 5 H-mdt phan
bi che mo bdi dinh dung méi) 6,42 (d, /=8,9 Hz, 1 H) 6,98 (d, J/=7,6 Hz, 1 H) 7,01 (d,
J=7,6 Hz, 1 H) 7,18 - 7,37 (m, 2 H) 7,52 - 8,32 (m, 3 H) 8,38 (d, /=5,4 Hz, 1 H) 8,89 (br.
s., 1 H) 9,42 (s, 1 H)

Hop chit 91

'H NMR (500 MHz, DMSO-d;) 6 ppm 1,20 - 1,41 (m, 1 H) 1,90 - 2,13 (m, 4 H)
2,30 - 2,81 (m, 8 H-mdt phén bi che mo¢ bdi dinh dung méi) 2,88 (d, /=15,4 Hz, 1 H)
2,98 (d, J=15,4 Hz, 1 H) 3,06 - 3,18 (m, 1 H) 3,24 - 3,33 (m, 2 H-m{t phén bi che mo baoi
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dinh dung mbi) 3,44 - 3,54 (m, 1 H) 3,58 - 3,64 (m, 1 H) 3,68 - 4,32 (m, 1 H) 4,36 - 4,47
(m, 1 H) 4,99 (d, /=3,5 Hz, 1 H) 6,42 (d, /=8,8 Hz, 1 H) 6,98 (d, /~7,6 Hz, 1 H) 7,01 (d,
J=7,6 Hz, 1 H) 7,16 - 7,41 (m, 2 H) 7,60 - 8,28 (m, 3 H) 8,38 (d, /=5,0 Hz, 1 H) 8,88 (br.
s., 1 H) 9,42 (s, 1 H) |

Hop chit 96

'H NMR (500 MHz, DMSO-ds) & ppm 1,88 - 2,18 (m, 4 H) 2,31 - 2,81 (m, 8 H-
mét phin bi che m& bai dinh dung mdi) 2,86 (d, J/=15,4 Hz, 1 H) 2,99 (d, J=15,4 Hz, 1
H) 3,08 - 3,18 (m, 1 H) 3,20 - 3,30 (m, 1 H) 3,35 - 3,36 (m, 1 H-mot phin bi che md boi
dinh dung mbi) 3,36 - 3,84 (m, 4 H) 4,39 (br. s., 1 H) 5,05 (br. s., 1 H) 6,42 (d, /=9,1 Hz,
1 H) 6,97 (d, J/=7,6 Hz, 1 H) 7,01 (d, /=7,6 Hz, 1 H) 7,21 - 7,32 (m, 2 H) 7,93 (br. s, 1 H)
8,06 - 8,34 (m, 2 H) 8,38 (d, J=5,4 Hz, 1 H) 8,88 (br. 5., 1 H) 9,42 (s, 1 H)

Hop chit 4

'"H NMR (400 MHz, DMSO-dg) & ppm 1,61 - 1,77 (m, 2 H) 2,81 (br. s., 8 H) 3,10
(s, 2 H) 3,19 - 3,28 (m, 2 H) 3,32 - 3,40 (m, 2 H) 3,81 (s, 2 H) 6,42 (d, /=8,9 Hz, 1 H)
7,01 (d, J=5,2 Hz, 1 H) 7,13 (t, /=77 Hz, 1 H) 7,16 - 7,23 (m, 1 H) 7,30 - 7,39 (m, 1 H)
7,46 (br.s., 1 H) 7,79 (dd, J=8,9, 2,4 Hz, 1 H) 8,30 (d, J=5,2 Hz, 1 H) 8,56 (d, J=2,0 Hz,
1 H)

Hop chat 45

'H NMR (360 MHz, DMSO-dg) & ppm 2,53 - 2,60 (m, 8 H) 2,60 - 2,66 (m, 2 H)
2,96 (s, 2 H) 3,10 (d, J=6,2 Hz, 2 H) 3,23 - 3,33 (m, 2 H) 3,38 (s, 2 H) 3,75 (s, 2 H) 5,14
(dd, J=10,2, 1,8 Hz, 1 H) 5,22 (dd, J=17,2, 1,8 Hz, 1 H) 5,77 - 5,89 (m, 1 H) 6,95 - 7,02
(m, 1 H) 7,02 - 7,09 (m, 1 H) 7,26 (t, J=7,7 Hz, 1 H) 7,51 (d, J=5,1 Hz, 1 H) 7,61 (t,
J=4,9 Hz, 1 H) 7,65 (d, J=8,1 Hz, 1 H) 8,12 (t, J=1,5 Hz, 1 H) 8,53 - 8,63 (m, 2 H) 9,20
(d, J=1,8 Hz, 1 H) 9,70 (s, 1 H)

Hop chit 35

'H NMR (360 MHz, DMSO-d¢) & ppm -0,05 - 0,03 (m, 2 H) 0,29 - 0,38 (m, 2 H)
0,72 - 0,86 (m, 1 H) 2,26 (d, J=7,0 Hz, 2 H) 2,48 - 2,63 (m, 8 H) 2,66 - 2,75 (m, 2 H)
2,92 (s, 2 H) 3,24 - 3,28 (m, 2 H) 3,32 (s, 2 H) 3,73 (s, 2 H) 6,95 (d, /=7,7 Hz, 1 H) 6,97 -
7,03 (m, 1 H) 7,21 (t, /=7,7 Hz, 1 H) 7,46 (d, J=5,1 Hz, 1 H) 7,56 - 7,65 (m, 2 H) 8,06 (t,
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J=1,6 Hz, 1 H) 8,52 (d, J=5,1 Hz, 1 H) 8,56 (dd, J=8,4, 2,2 Hz, 1 H) 9,13 (d, /=1,8 Hz, 1
) 9,65 (s, 1 H)

Hop chit 43

"H NMR (360 MHz, DMSO-dg) 6 ppm 0,80 (t, /=7,3 Hz, 3 H) 1,37 (sxt, J=7,2
Hz, 2 H) 2,38 (t, /=7,0 Hz, 2 H) 2,52 - 2,60 (m, 8 H) 2,60 - 2,65 (m, 2 H) 2,96 (s, 2 H)
3,27 - 3,33 (m, 2 H) 3,35 (s, 2 H) 3,70 (s, 2 H) 6,94 - 7,02 (m, 1 H) 7,03 - 7,10 (m, 1 H)
7,22 -7,31 (m, 1 H) 7,51 (d, J=5,1 Hz, 1 H) 7,56 - 7,67 (m, 2 H) 8,12 (s, 1 H) 8,53 - 8,63
(m, 2 H) 9,19 (d, /=1,8 Hz, 1 H) 9,71 (s, 1 H)

Hop chit 2

'H NMR (400 MHz, DMSO-dg) 8 ppm 1,58 - 1,70 (m, 2 H) 2,52 - 2,60 (m, 4 H)
2,64 - 2,72 (m, 4 H) 2,90 (s, 2 H) 3,17 - 3,24 (m, 2 H) 3,37 - 3,45 (m, 2 H) 3,46 (s, 2 H)
6,47 (d, J=8,9 Hz, 1 H) 6,93 (t, J=6,1 Hz, 1 H) 7,03 (t, J=8,9 Hz, 1 H) 7,06 - 7,10 (m, 1
H) 7,11 (d, /=5,2 Hz, 1 H) 7,54 (t, /=5,9 Hz, 1 H) 7,95 (dd, J=8,9, 2,4 Hz, 1 H) 8,12 (dd,
J=6,9, 2,8 Hz, 1 H) 8,35 (d, /=5,2 Hz, 1 H) 8,95 (d, J=2,4 Hz, 1 H) 9,11 (s, 1 H)

Duoc ly

Thtr nghiém kinaza dua trén dich tan EF2K hoa sinh

Céc té bao LN-229 dugc mua cia ATCC (CRL-2611); céc té bao nay 1a té bao u
nguyén bao than kinh dém. Dich tan t& bao tir LN229 dwoc sir dung trong thir nghiém
kinaza nay dé cung cAp ca kinaza 14n co chét (EF2). Thir nghiém phat hién AlphaLISA p-
eEF2 (Thr56) dugc thuc hién sir dung dang thir nghiém “banh my kep thit” véi hai khang
thé dac hiéu nhan biét cac epitop khac nhau cta dich, bao gc‘A)m mot khang thé khang
khang vi tri phosphoryl héa quan tim. Mgt khang thé khang eEF2 duoc gin 1én trén hat
nhan AlphalISA, trong khi d6 khéng thé thtr hai dugc biotinyl hoa va bét giit bing cac
hat cho phu streptavidin.

Hop chét duogc tron véi dich tan t& bao LN-229 khi c6 mit dung dich dém kinaza
(vi du, HEPES) ¢ d6 pH = 6,6, chira Mg2+ 10mM (vi du, magie axetat) va adenosin-tri-
phosphat (ATP) 10mM va dugc 0 & nhi¢t do trong phong trong 15 phut. Ngung phan tng
kinaza bing mét lwong du mudi dinatri cta axit etylendiamintetraaxetic va khang thé
khang phospho eEF2 dugc biotinyl hoa (3nM) dugc bd sung trong 1 gid. Sau d6, cac hat
nhin khdng EF2 (10pg/ml) ciing nhu céc hat cho phu streptavidin (20 pg/ml) duge bd
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sung trong 1 gio, va tin hidu AlphaLISA duoc thu bing dung cu Envision ngay sau d6, dé

qua dém, va thu thém mot 1an nita dé doc két qua cudi clung.

Thit nghiém dua trén té bao EF2K

Trong thir nghiém nay, 2-deoxyglucoza 2,5mM duoc st dung dé 1am tiéu ATP ndi
bao va hoat héa protein kinaza dugc hoat héa biang 5' adenosin monophosphat (AMPK)
trong dong té bao bidu md vi duoc 1am bét tir, MCF10A. Céac t& bao MCF 10A dugc mua
ctia ATCC (CRL-10317). Viéc nay dan dén su hoat hoa nhanh ctia eEF2K va su tang
muc do phosphoryl hoa cta EF2 & Thr 56, dugc xac dinh béng cach sir dung ELISA dac
hiéu phospho (AlphalL.ISA) nhu néu trén trong thir nghiém EF2k kinaza duwa trén chét
phén giai.

Té bao MCF10A dugc nudi cdy & mat d6 1,25 x 10° t& bao/ml & 100uL /13 trong
dia c6 96 16 va duoc 1 trong 24 gid (37°C, 5% CO,). Hop chit dugc bd sung trong 1 gio,
va t& bao dwoc kich thich bang 2-deoxy-glucoza 2,5mM trong 4 gio. Mo6i truong sau dé
duoc loai bo, va céc té bao dugc phéan giai trong dung dich d€m da lanh M-PER (Thermo
Scientific, 78501), chita chét e ché proteaza va phosphataza. Mirc 4o P-EF2 duoc xac
dinh trong céc chat phan giai nay bang céch sir dung P-EF2 Alphal.LISA dugc mo ta trén
day.

Thir nghiém Vps34 lipit kinaza hoa sinh

Thir nghiém kinaza khong do buc xa (ADP-Glo™ Assay, Promega, Madison, Wi,
USA) duoc sir dung dé xac dinh hoat tinh kinaza ctia PIK3C3 lipit kinaza. T4t ca cac thir
nghiém kinaza déu duoc thuc hién trong céc dia vi chudn nira viing ¢6 96 18 véi thé tich
phan g 13 25uL. Hdn hop phan tmg duoc hit bang dng pipet trong 3 budce theo thi tu
sau:

10pL dung dich ATP (trong dung dich dém thir nghiém, xem dudi day)

SuL mau thir nghiém trong DMSO 5% 10pL ctia hdn hop enzym/co chét

T4t ca cac thir nghiém lipit kinaza bao gbm HEPES 50mM (axit 4-(2-
hydroxyetyl)-1-piperazinetansulfonic) - NaOH, pH = 7,5, EGTA 1mM ((axit etylen
glycol tetraaxetic), NaCl 100mM, CHAPS 0,03% (3-[(3-Cholamidopropyl)
dimetylammonio]-1- propansulfonat), DTT 2mM (Dithiothreitol), ATP 20uM (tuong Ung
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véi ATP-Km hién nhién), kinaza (7,6nM) va co chét (50uM). Thir nghiém dbi véi
PIK3C3 con chira MnCl, 3mM.

Cac hdn hop phan ung dugc 0 & nhiét d6 30°C trong 60 phut. Phan ng duoc
ngimg bang 25uL chét phan img ADP-Glo™ trong mdi 15. Céc dia dugc 0 trong 40 phit
& nhiét do trong phong, sau d6 bd sung SO0pL chit phan tng phét hién kinaza trong mdi 15
va U trong 60 phit ¢ nhiét dd trong phong. Tin hi€u duge x4c dinh bang bd doc phat
quang vi dia (Victor, Perkin Elmer). Thtt nghiém nay dwoc thuc hién bang cach st dung
lidu duy nhit cia hop chit (1pM n6ng d6 cudi cing trong phan ung thir nghiém) véi dix
lidu thu dugc dugc bidu hién 13 hoat tinh con lai so véi dbi chung (DMSO), hodc sir dung
céc phan pha lodng theo diy (v&i hé sb pha lodng 1a 10" 1dn) cua hop chit bat dau tir
10uM va giam dén 0,3nM (ndng d6 cudi cung trong thir nghiém) véi dit liéu duoc biéu
hién 1a pIC50.

Céc két qua cua cac thir nghiém duge md ta trén day duoc thé hién trong bang 3:

(pICsp 1a -logICsy, trong d6 ICs, 1a ndng d6 duoc tinh theo M ma tai d6 hop chét

thir nghiém cho mirc d6 tc ché bang 50%)

Hop chif eEF2K_C alphalisa | eEF2K_C PThr56 | VPS34 lmicroM % | VPS34
s6 pIC50 pIC50 clia d6i chimg pIC50
1 7,12 5,53 5,81
131 6,34 5,12 17,31 6,76
81 5,62 4,74 26,39 6,05
109 5,87 <4,52 14,67 6,54
74 4,69 20,73 6,32
31 6,97 ~5.4 8,47 7,06
75 <4,52 <4,52 22,86 5,86
82 6,47 <4,52 10,75 6,39
114 5,35 4,63 30,76
83 5,75 <4,52 3,25 7,16
68 4,70 28,43 6,11
119 6,10 5,30 15,68 6,77
21 5,96 5,06 23,59 6,30
69 <4,52 22,76 5,65
30 4,83 59,71
121 4,75 34,10
79 <4,52 <4,52 24,30 6,22
22 5,14 <4,52 17,27 521
128 5,74 4,58 5,81 6,99
110 5,83 <4,52 7,68 6,46
77 5,68 <4,52 6,27 6,89
78 5,92 <4,52 7,48 6,88
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Hop chat| eEF2K_C_alphalisa | eEF2K_C_PThr56 | VPS34 ImicroM % | VPS34
s6 pIC50 pIC50 ctia dbi chimg pIC50
125 4,80 <4,52 28,36 6,47
113 5,55 5,35 7,65 6,78
129 6,02 5,03 9,26 6,33
127 5,43 <4,52 19,23 6,45
111 5,35 <4,52 1,43 6,77
70 522 <4,52 7,38 7,92
112 5,41 5,13 6,25 722
71 5,12 <4,52 11,99 7,76
73 5,74 <4,52 19,57 6,39
72 5,42 <4,52 11,46 6,52
124 <4,52 <4,52 53,23
115 6,67 <4,52 6,01 6,82
76 6,63 8,71 6,46
130 <4,52 <4,52 21,02 6,62
123 5,06 <4,52 23,62 5,41
23 6,30 4,65 7,45 6,82
120 6,76 4,84 7,29 6,92
29 4,76 <4,52 5,67 6,70
118 5,10 <4,52 8,10 6,85
28 ~7,26 <4,52 45,63
117 6,46 <4,52 11,72 6,70
67 6,89 5,41 32,12
64 6,14 4,58 64,60
80 6,76 5,26 63,22
20 5,74 <4,52 8,85 6,79
60 6,75 5,56 6,55 7,19
33 6,18 4,67 23,91 6,13
32 6,93 5,29 11,13 6,84
34 6,28 ~5,14 6,08
126 6,76 <4,52 4,95 7,12
46 6,78 5,31 3,73 7,57
27 5,53 <4,52 50,67
116 5,11 <4,52 14,00 6,35
85 5,57 <4,52 47,64
56 5,39 5,35 3,19 7,90
7 4,86 <4,52 15,08 6,80
Ta 4,86 <4,52 15,08 6,80
9 ~5,22 <4,52 8,43 7,01
9a ~5,22 <4,52 8,43 7,01
8 4,85 <4,52 41,08
8a 4,85 <4,52 41,08
5 6,12 4,60 7,30 7,16
6 6,18 4,61 17,37 6,60
49 6,41 5,63 37,40
59 6,24 <4,52 3,56 7,41
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Hop chit eEF2K_C_alphalisa eEF2K_C_PThr56 | VPS34 1microM % | VPS34
sb pIC50 pIC50 ctia ddi chimg pIC50
25 5,54 <4,52 6,36 7,11
24 ~6,19 4,96 10,54 6,91
57 5,59 <4,52 6,53
58 6,93 5,68 15,91 6,37
51 6,81 4,81 14,59 6,32
84 6,54 5,06 30,59
54 6,04 <4,52 4,02 7,07
50 6,95 5,31 12,43 6,40
87 7,40 5,70 5,21 6,72
10 6,44 4,89 10,75 6,54
15 6,22 4,56 1,07 7,30
13 6,40 5,17 9,00 7,06
18 5,72 <4,52 23,39 6,04
17 5,96 <4,52 39,48
12 6,68 4,98 7,68 6,36
66 7,11 5,38 6,72 6,85
65 6,78 5,25 10,79 6,48
62 7,11 5,69 166,89
61 5,88 <4,52 6,78 7,35
52 6,04 <4,52 12,80 6,40
53 7,47 <4,52 13,15 6,56
63 6,62 <4,52 16,43 6,49
16 5,69 <4,52 15,94 6,44
19 ~5,8 <4,52 87,11
11 6,34 <4,52 33,33
26 4,83 <4,52 5,23 6,99
92 7,05 <4,52 38,27
47 >7,52 5,34 7,88 7,08
48 5,26 <4,52 3,34 7,37
55 6,84 <4,52 6,05
101 6,77 4,69 29,36 6,11
97 6,82 4,65 24,62 6,27
102 7,09 4,83 26,45 6,07
14 7,15 5,12 3,37 6,98
94 7,17 ~4,89 14,26 6,48
95 6,08 <4,52 18,78 6,46
136 6,84 ~5,07 3,08 7,78
137 5,71 <4,52 8,17 7,09
88 8,11 6,02 17,99 6,19
86 5,31 <4,52 7,25 7,11
98 6,83 4,56 33,92
103 6,71 4,73 28,28 6,17
108 6,68 4,61 25,46 6,28
132 7,16 5,40 7,12 6,72
106 6,52 4,78 36,34
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Hop chatf eEF2K_C alphalisa | eEF2K_C_PThr56 | VPS34 lmicroM % | VPS34
s6 pIC50 pIC50 clia d6i chiing pIC50
107 6,49 <4,52 32,68
89 ~5,2 <4,52 13,56 7,33
91 7,93 5,85 5,29
90 5,03 <4,52 15,81 6,68
96 8,17 5,90 6,88

4 7,08 5,06 29,31 6,32

3 5,78 <4,52 4,43 7,17

2 7,20 5,24 4,44 7,00
104 4,75 <4,52 25,12 6,52
105 7,06 4,75 28,59 6,01
99 5,62 <4,52 5,82
100 7,19 4,83 43,01

45 8,10 6,66 6,78
133 5,59 <5 14,64 6,83
35 8,03 6,88 7,11
36 7,36 5,88 16,04 6,47
37 8,12 6,74 7,02
41 ~6,35 5,75 30,81

42 7,49 6,37 10,21 6,52
134 5,89 <5 4,78 7,19
38 8,05 6,73 7,11
39 5,92 5,51 30,67

40 6,87 ~6,09 17,70 6,65
43 8,21 6,72 4,32 6,97
44 7,07 5,62 10,20 6,52

Vi du vé thanh phén

“Thanh phén hoat tinh” (a.i.) nhu dugc st dung trong cac vi du nay li€n quan dén

hop chét ¢6 cong thire (I), bao gdm chit hd bién hodc dang ddng phan 1ap thé cta né,

hoac mubi cong duoc dung hoic solvat ctia né bt ky; ddc biét 1a chit hd bién hodc dang

ddng phén 1ap thé, hodc mudi cong duogc dung hoic solvat bat ky ciia cac hop chat duoc

thir nghiém.

Céc vi du cu thé vé phuong phap phdi tron theo sang ché 13 nhu sau:

1. Vién nén

Thanh phan hoat tinh
Di-canxi phosphat
Lactoza

Talcum

5 dn 50 mg
20 mg
30 mg

10 mg
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Magie stearat Smg

tinh bot khoai tay khoang 200 mg

2. Huyén phii

Huyén phi trong nuéc duoc diéu ché ¢ ding qua duong miéng sao cho mdi
mililit chira thanh phan hoat tinh véi lugng nim trong khoang tir 1 dén 5 mg, natri
carboxymetyl xenluloza vé&i lugng 50mg, natri benzoat véi lugng 1mg, sorbitol véi luong
500mg va nudce voi luong khodng 1ml.

3. Duoc phdm tiém

Duoc phim ding ngoai dudng tiéu héa dwoc bao ché bing cach khudy 1,5%
(trong luong/thé tich) thanh phin hoat tinh trong dung dich NaCl 0,9% hoic trong 10%
thé tich propylen glycol trong nuéc.

4. Thubc mé&

Thanh phén hoat tinh 5 dén 1000 mg

Rugu stearyl 3g

Lanolin 5¢g

Vazolin tring 15¢g

Nudce khoang 100 g

Trong vi du ndy, thanh phin hoat tinh c6 thé duoc thay thé biang hop chit bat ky
theo sang ché v&i lugng gidng nhau, dic biét 1a hop chit dugc thir nghiém bét ky véi

lwong giéng nhau.
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YEU CAU BAO HOQ

1. Hop chét ¢6 cong thirc (I):

oN
/

N Xa
Xc xb
c
@
(]
N N (Rg)n
H
dang hd bién hodc dang ddng phan 1ap thé ctia né, trong do:

mdi Xa, X va X ddc 18p 1 CH hoic N;
-Xi- la —(CHR12)s-NR-Xe-Ci.4alkanediyl-(SO2)p3- hodc

—(CH2)s-O-Xe-Ci.salkanediyl-(SO2)p3-; trong d6 mdi gbc Cialkanediyl tity ¥ dugc
thé bang hydroxyl hoic hydroxyCi.salkyl;

-Xe- 12 =C(R2)2- hodc —-C(=0)-;

a 1a -NR4-C(=O)-[C(Rsb)2]:- hodc —NR4-C(Rs5p)2-C(=0)- hodc —-C(=0)-NRs-
C(Rsb)o-;

bla:
(R3)p1
—(CHy)y2
o/ N
— DAd1 d2
./
|_(CH2)p2
VAN~

' , trong d6 vong b néu trén c6 thé chura cac lién két

khac dé tao ra hé vong duogc béc ciu dugce chon tir 2,5-diazabixyclo[2.2.2]octany],
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3,8-diazabixyclo[3.2.1]octanyl, 3,6-diazabixyclo[3.1.1]heptany], 3,9-
diazabixyclo[3.3.1]nonyl;

Xa1 1a CH hodc N;
X2 1a CHz hodc NH;
v6i diéu kién it nhit mét trong s6 Xa1 va Xqz 12 nito;

¢ 1a lién két, -[C(Rsa)2]m-, -C(=0)-, -O-, -NRsz-, -SO2-, hodc —-SO-;

vong 1a phenyl hodac pyridyl;

Ri 1a hydro, Ciasalkyl, Csaalkenyl, Ciaalkynyl, xyanoCi.salkyl,
-C(=0)-Craalkyl,  -C(=0)-haloCi4alkyl,  hydroxyCi.alkyl,  haloCi.salkyl,
Ci.salkyloxyCi-salkyl, haloCi.salkyloxyCi-alkyl, -C(=O)NR7Rs, -SO2-NR7Rs, -
SO2-Ro, Ri1, Crsalkyl duge thé bing Ri1, -C(=0)-Ri1, hodc -C(=0)-C1-salkyl-Ri1;

mdi R, doc 1ap 1a hydro, Ciaalkyl, Cisalkyl dugc thé béng
Cs.sxycloalkyl, hydroxyCi.salkyl, CisalkyloxyCi.salkyl, carboxyl, -C(=0)-O-Ci.
salkyl, trong d6 Ciaalkyl tily ¥ duge thé bang Ciaalkyloxy, -C(=0)-NH,, -C(=0)-
NH(C}.4alkyl), trong d6 Cisalkyl tily y duge thé bing Csalkyloxy, hoic —C(=0)-
N(Ci-salkyl), trong d6 mdi Cialkyl tily y dwoc thé bang Cialkyloxy;

hodc Ri va mot R cling nhau tao ra Ci.alkanediyl hodc Cs.salkenediyl, mdi
mdt trong s§ Ci.salkanediyl va Cp.salkenediyl tily ¥ dwoc thé bang 1 dén 4 phdn tir
thé, mdi ph?m i thé doc lap dugc chon tir hydroxyl, oxo, halo, xyano, Nj,
hydroxyCi.salkyl, -NR7Rs, -SO2-NR7Rg, -NH-SO2-NR7Rs, -C(=0)-NR7Rs, hodc —
NH-C(=0)-NR7Rs;

hodc Ri va Ri2 cling nhau tao ra Ci.salkanediyl hozic Ca-salkenediyl, m&i mot
trong s& Ci.salkanediyl va Cyalkenediyl tiy ¥ duoc thé bang 1 dén 4 phén tir thé,
mdi phan tir thé doc 1ap dugc chon tir hydroxyl, oxo, halo, xyano, N3, hydroxyCi.
salkyl, -NR7Rs, -SO2-NR7Rg, -NH-SO,-NR7Rg, -C(=0)-NR7Rsg, hodc -NH-C(=0)-
NR7Rs;
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mdi R3 doc 1ap 14 hydro; oxo; hydroxyl; carboxyl; -NR3aR3b;
-C(=0)-NR3aR3p; hydroxyCi.salkyl; haloCi.salkyl; -(C=0)-Ci.4alkyl; -C(=0)-O-Ci.-
salkyl, trong d6 Ci.salkyl néu trén c6 thé tily y duoc thé bing phenyl; Cisalkyl tiry
y duoc thé bing xyano, carboxyl, Cr.alkyloxy, -C(=0)-O-Ci.salkyl, -O-C(=0)-Ci.
salkyl, -NR3eR3¢, -C(=0)-NR3eR3g, -SO2-NRseRsg, Q, -C(=0)-Q, hodc -SO,-Q;
hydroxyCi.salkyloxyCi.salkyl; CisalkyloxyhydroxyCi.salkyl;
hydroxyCi.salkyloxyhydroxyCj.salkyl; hodc CiaalkyloxyCisalkyl tily y duoc thé
bang xyano, carboxyl, Ci.salkyloxy, -C(=0)-0-Ci.salkyl, -O-C(=0)-Ci.salkyl, -
NR3cR3f, -C(=0)-NR3eR3¢, -SO2-NR3eR3¢, R1o, -C(=0)-R10, hodc -SO»-Rio;
ho#c hai phan tir thé R; duge gén vao cing mdt nguyén tir cacbon ciing nhau tao ra
C»-salkanediyl hodac -(CH32)p-O-(CHa)p-;

mdi R3a va Ry doc 18p 14 hydro; -(C=0)-Ci.salkyl; -SO2-NR3cR3q; hodc Ci-
salkyl tiy v dugc thé bang C.salkyloxy; hodc

R3a va Rs3p cling v6i nguyén tir nito ma ching dugc gin vao tao ra vong di
vong mét vong no c¢6 4 dén 7 canh tiy y chira 1 hodc 2 nguyén tir khac loai khéc
dugc chon tir N, O hodc SO, vong di vong nay tiy y duoc thé bang 1 dén 4 phan tir
thé, mdi phan tir thé doc 1ap duge chon tir Crsalkyl, halo, hydroxyl, hodc haloCi.
salkyl,;

mdi R3c va Rag doc 13p 1a hydro, Cialkyl hodc -(C=0)-Ci.alkyl; hoic

Ric va Riq cling v&i nguyén tir nito ma chiing dwgc gén vao tao ra vong di
vong mot vong no cé 4 dén 7 canh tiy y chira 1 hodc 2 nguyén tir khac loai khac
dugc chon tir N, O hodc SO, vong dj vong nay tity y duge thé bang 1 dén 4 phan tir
thé, mdi phén tir thé doc 1ap dugc chon tir Cisalkyl, halo, hydroxyl, hodc haloCi.
salkyl;

mdi Rse va Rar ddc 18p 1 hydro, Ci.salkyl tity y dugc thé bang Cr.alkyloxy, -
(C=0)-Ci.4alkyl, hodc -SO2-NR3cRaq;

R4 12 hydro, Ci.salkyl hodc Ci.salkyloxyCi.salkyl;

mdi Rs, doc 14p 13 hydro hodc Ci-salkyl; hodc
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hai phan tir thé Rs, duge gin vao ciing mot nguyén tir cacbon cing nhau tao

ra Ca.salkanediyl hodc -(CHz),-O-(CHz)p-;

Rsa 14 hydro hodc Ci.salkyl;

mdi Rsp doc 14p 1a hydro; Cralkyl; Cialkyl dugc thé bang NRspiRsp2; Ci.
salkyloxyCi.4alkyl; hydroxyCi.salkyl; hydroxyl; Cs.sxycloalkyl; hodc phenyl tuy y
duogc thé bang Ci.alkyl, halo, hydroxyl hodc Cisalkyloxy; hodic

hai phan tir thé Rs, dugc gén vao cliing mdt nguyén tir cacbon ciing nhau tao
ra Cz-salkanediyl hodc —(CH2)p-O-(CHa2)p-;

Rsp1 va Rspa doc 1ap 13 hydro, Cialkyl tily y duge thé bing Cialkyloxy, -
(C=0)-Ci.4alkyl, hodc -SO2-NRsb3R5p4;

Rsb3 va Rspsa ddc 14p 1a hydro, Ci.salkyl hoac -(C=0)-Ci-salkyl; hodc

Rsp3 v Rsps cling v6i nguyén tir nito ma chiing duge gén vao tao ra vong di
vong mot vong no c¢6 4 dén 7 canh tily y chtra 1 hodc 2 nguyén tir khic loai khac
duge chon tir N, O hodc SO, vong di vong nay tiy y dugc thé bang 1 dén 4 phén tir
thé, mdi phén tir thé doc 1ap duogc chon tir Ciaalkyl, halo, hydroxyl, hodc haloCi.
salkyl;

mdi R¢ doc 1ap 1a hydro, halo, hydroxyl, carboxyl, xyano, Ciaalkyl, Ci.
salkyloxyCi4alkyl, hydroxyCiaalkyl, haloCisalkyl, Csaalkenyl, Ci.salkynyl,
-NRgaReb, hodc -C(=O)NRsaReb;

mdi Rea va Rep doc 18p 13 hydro hodc Cisalkyl;

mdi R7; va Rs ddc 1ap 1a hydro, Cisalkyl, haloCi4alkyl, hoic
Cs.sxycloalkyl; hodc

R7 va Rg ciing véi nguyén tir nito ma chiing dugc gin vao tao ra vong di
vong mdt vong no ¢6 4 dén 7 canh tiy y chira 1 nguyén tir khac loai khac duoc
chon tir N, O hoic SO, vong di vong nay tlly v dugc thé bang 1 dén 4 phan tir thé,
mdi phén tir thé doc 1ap duge chon tir Cr4alkyl, halo, hydroxyl, hoic haloCi.4alkyl;

Ry 1a Cisalkyl, haloC1-4alkyl, hoac Cs.sxycloalkyl;
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mdi Rio ddc 1ap 1 vong di vong mdt vong no c¢b 4 dén 7 canh chira tbi da 2
nguyén tir khéc loai dugce chon tir N, O hodac SO, vong di vong nay tuy y duoc thé
b%mg 1 dén 4 phén tt thé, mdi phén tir thé doc 1ap duogc chon tir Cisalkyl, halo,
hydroxyl hoéc haloCi.salkyl;

mdi Ri1 doc 1ap 1a Cs.exycloalkyl, phenyl, hodc vong di vong mot vong c6 4
dén 7 canh chira ti da 3 nguyén tr khic loai dugce chon tir N, O hodc SO, vong di
vong nady tiy v duoc thé bing 1 dén 4 phéan tir thé, mdi phan tir thé doc lap dugce
chon tir Ci.4alkyl, halo, hydroxyl, hodc haloCi-salkyl;

mdi Ry doc 1ap 13 hydro hodc Ci.alkyl;

Q 1a vong di vong mot vong no c¢b 4 dén 7 canh chua t6i da 3 nguyén ti
khac loai dugc chon tir N, O hogic SO, vong di vong nay tily ¥ dugc thé bang 1 dén
4 phan tir thé, mbi phén tir thé doc 1ap dugc chon tir Ci4alkyl, halo, hydroxyl hodc
haloCj.salkyl;

n 13 s6 nguyén c6 gia tri bang 1 hoic 2;

m 1a s nguyén c6 gi tri bang 1 hoic 2;

p 12 56 nguyén c6 gié tri bang 1 hoic 2;

p1 12 s6 nguyén c6 gia tri bing 1 hodc 2;

mdi p2 doc 1ap 13 s6 nguyén co gia tri bing 0, 1 hoic 2;

r 13 s6 nguyén c6 gia tri bang 0, 1 hodc 2;

mdi p3 doc 14p 1a s nguyén c6 gia tri bang 0 hodc 1;

mdi s doc 14p 1a sb nguyén c6 gia tri bang 0, 1 hoic 2;

hoic N-oxit, mudi cong duge dung hodc solvat ctia nd.

2. Hop chét theo diém 1, trong do:

mdi Xa, Xpva Xcddc 1ap 1a CH hodc N;

-Xi- la —(CHR12)s-NR1-Xe-Ci.4alkanediyl-(SO2)p3- hodc
—(CH2)s-O-X,-Ci.salkanediyl-(SO2)ps-; trong d6 mdi mot trong sb cac gdc Ci.
salkanediyl tiy y dugc thé bang hydroxyl hodc hydroxyCi.salkyl;
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~Xe- 14 -C(R2)2- hodc —C(=0)-;

a 1a -NR4-C(=0)~[C(Rsp)2}- hodc ~NR4-C(Rsb)2-C(=0)-;

b la:
(Ra)p1
- (CHZ)pZ
/N
- gxcn \— Xd2
|,
|

Xa1 1a CH hodc N; Xg2 1a NH;

¢ 14 lién két, -[C(Rsa)2]m-, -C(=0)-, -SO2-, hodc —SO-;

vong 1a phenyl hodc pyridyl,;

R; 1a hydro, Cigalkyl, Caasalkenyl, Ci4alkynyl, xyanoCi.salkyl,
-C(=0)-Ciaalkyl,  -C(=0O)-haloCi4alkyl,  hydroxyCi.salkyl,  haloCi.salkyl,
CialkyloxyCi.salkyl, haloCi.4alkyloxyCialkyl, -C(=O)NR7Rs, -SO>-NR7Rs, -
S01-Ry, Ri1, Craalkyl duge thé béng Ri1, -C(=0)-R11, hodc -C(=0)-Ci4alkyl-Ri1;

R» 14 hydro;

hodc Ri va mot Rz cling nhau tao ra Ci.alkanediyl hodc Cr.salkenediyl, mdi
mot trong sb Cralkanediyl va Ca.alkenediyl tity v dugc thé bang 1 dén 4 phén tt
thé hydroxyl;

mdi R; doc 1ap 1a hydro; oxo; hydroxyl; carboxyl; -NR3aRsp;
-C(=0)-NR32R3p; hydroxyCi.salkyl; haloCi.4alkyl; -(C=0)-Ci.4alkyl;
-C(=0)-0-C1.salkyl, trong d6 Cisalkyl néu trén c6 thé ty y dugc thé bing phenyl;
Cisalkyl thy §y dwgc thé bing xyano, carboxyl, Cialkyloxy,
-C(=0)-0-Cialkyl, -O-C(=0)-Cialkyl, -NR3eR3f, -C(=0)-NR3eR3f, hodc -SO,-
NR3eR3; hydroxyCi.salkyloxyCi-salkyl,; Ci-salkyloxyhydroxyCi.salkyl,;
hydroxyCi.salkyloxyhydroxyCi.salkyl; | hodc
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CiaalkyloxyCiaalkyl tiy y duge thé biang xyano, carboxyl, Ci.alkyloxy,
-C(=0)-0O-Ciraalkyl, -O-C(=0)-Ciaalkyl, -NRseRszf, -C(=0)-NRseRz, -SO»-
NR3eR3¢, Rio, -C(=0)-R10, hodc -SO2-Rio;

mdi Rsa va Rsp doc 14p 13 hydro;

mdi Rse va Rsr doc 1ap 13 hydro, Cialkyl tily ¥ duoc thé bing Ci.alkyloxy,
hodc -(C=0)-Ci.salkyl;

R4 1a hydro, Ci.salkyl hodc Ci.salkyloxyCi.salkyl;

mdi Rs, doc 14p 14 hydro;

mdi Rsp ddc 1ap 1a hydro; Cialkyl; Ci-alkyloxyCi-salkyl; hydroxyCi.salkyl;
hydroxyl;  Cssxycloalkyl; hoic phenyl tiy y dugc thé bing
Ci-4alkyl, halo, hydroxyl hodc Ci.salkyloxy;

mdi Re ddc lap 1a hydro, halo, hydroxyl, carboxyl, xyano, Ciualkyl, Ci.
salkyloxyCi.alkyl, hydroxyCi.salkyl, haloCisalkyl, Csaalkenyl, Ci.alkynyl,
-NRe¢2Réb, hodc -C(=O)NRegaReb;

mdi Rea va Rep doc 14p 14 hydro hodc Crsalkyl;

mdi R7 va Rg doc 14p 13 hydro; hoic

R7 va Rg cling véi nguyén tir nito ma chung duoc gin vao tao ra vong di
vong mdt vong no ¢6 4 dén 7 canh tily y chira 1 nguyén tir khac loai khac dugc
chon tir N, O hoic SO, vong di vong nay tily v duoc thé bang 1 dén 4 phén ti thé,
mdi phan tir thé ddc 1ap dugc chon tir Crsalkyl, halo, hydroxyl, hodc haloCialkyl;

Ry 14 Ci.salkyl hodc haloCi.4alkyl;

mdi Ry ddc 1ap 1a vong di vong mdt vong no c6 4 dén 7 canh chua t6i da 2
nguyén tir khéc loai dugc chon tir N hodc O, vong di vong nay tiy ¥ duoc thé bang
1 dén 4 phan tir thé, mdi phan tir thé doc 1ap duoc chon tir Ci.alkyl, halo, hydroxyl
hoéc haloCi-salkyl;

mdi R11 doc 1ap 1a Cs.exycloalkyl, phenyl, hodc vong di vong mot vong cé 4

dén 7 canh chua t6i da 3 nguyén tir khac loai duge chon tir N hoic O, vong di vong
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nay tity y dugc thé biang 1 dén 4 phan tir thé, mbi phan tir thé doc 14p duge chon tir
Ci.salkyl, halo, hydroxyl, hodc haloCi.salkyl,

mdi Riz doc 1ap 13 hydro;

n 12 s& nguyén c6 gié tri bang 1 hoic 2;

m 14 s& nguyén c6 gia tri bang 1 hodc 2;

pl 12 sé nguyén c6 gia trji bing 1 hodc 2;

mdi p2 doc 1ap 13 s6 nguyén c6 gia tri bang 0, 1 hodc 2;

r 12 s6 nguyén c6 gia tri bang 1;

mdi p3 ddc 1ap 1a s6 nguyén co gia tri bang 0 hoic 1;

mdi s ddc 14p 1a sé nguyén c6 gia tri bing 0, 1 hodc 2.
3. Hop chét theo diém 1, trong d6:

Xala CH hoac N;

Xpva Xcla CH;

-Xi1- 1a —(CHR12)s-NR1-Xc-Ci.4alkanediyl-(SO2)p3- hodc
~(CH2)s-O-X.-Ci.4alkanediyl-(SO2)ps-; trong d6 mdi gbc Ci.salkanediyl tiy y dugce
thé bang hydroxyl;

“Xe- 12 ~C(Ra)a- holic ~C(=0)-;
a 1a -NR4-C(=0)—[C(Rsb)2]r- hodc -NR4-C(Rsp)2-C(=0)-;
bla:

(Rs)p1

/" "(C\Hz)pz
1\_ X2
\/lv_\(:g_IZ)pZ
|

Xa1 1a CH hodc N;

=Y

X 1a CHz hodc NH;
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vai dieu kién it nhat mot trong s6 Xa1 va Xq2 13 nito;

¢ 1a lién két, [C(Rsa)2]m-, -C(=0)-, hoic -SO»-;

vong 1a phenyl hoac pyridyl;

R1 1a hydro, Ciaalkyl, Ciyaalkenyl, Ciialkynyl, xyanoCi.alkyl, -C(=0O)-
haloCi.salkyl, Ci.salkyloxyCi-salkyl, haloCi.salkyloxyCi.salkyl, -SO2-NR7Rs, -SO»-
Ry, Ci.4alkyl dugc thé béng Ri1, hodc -C(=0O)-Ruy;

mdi R, doc lap 1a hydro;

hodc R; va mdt Ry ciing nhau tao ra Ci.salkanediyl tily ¥ dugc thé bang 1

phén tir thé hydroxyl;

mdi R3 ddc 1ap 14 hydro; oxo; hydroxyl; -C(=0)-NR3.R3p; hydroxyCi.salkyl;
haloCi-salkyl; -C(=0)-O-Ci.salkyl, trong d6 Ci.salkyl néu trén c¢6 thé tiry y dugc thé
bang phenyl; Ciaalkyl tly ¥ dugc thé bing -O-C(=0)-Ciaalkyl; hydroxyCi.
salkyloxyCi4alkyl; hoic CisalkyloxyCisalkyl ty ¥ dugc thé bing xyano, Ci.
salkyloxy, -NR3cR3f, hodc Rio;

R3a va Rsp 12 hydro;

R3e va Rsrla Craalkyl,

R4 12 hydro, Cisalkyl hodc Ci.salkyloxyCi-salkyl;
Rsa 1a hydro;

mdi Rsp doc 14p 1a hydro; Cisalkyl; CisalkyloxyCi-salkyl; hydroxyCi.salkyl;
hodc phenyl;

mdi Re doc 1ap 1a hydro, halo, hydroxyl, carboxyl, xyano, Ci.salkyl, hoic -
C(=0O)NRsaReb;

mdi Rea va Rep ddc 14p 14 hydro hodc Crsalkyl;

R7 va Rg 14 hydro;
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Ry 1a Cisalkyl;

mdi Rio doc 1ap 1a vong di vong mot vong no ¢b 4 dén 7 canh chira tdi da 2
nguyén tir khéc loai dugc chon tir N hogc O, vong di vong nay tiy ¥ duoc thé bang
1 phan tr thé C.salkyl;

mdi Ri1 doc 14p 1a Cs.exycloalkyl, hodc vong di vong mdt vong c6 4 dén 7

canh chira t6i da 3 nguyén tir oxy;

mdi Ryz ddc 1ap 13 hydro;

n 12 s& nguyén c6 gia tri bing 1;

m 12 s6 nguyén c6 gié tri bing 1 hodc 2;

pl 12 sé nguyén c6 gia tri bang 1;

mdi p2 doc 1ap 1a sé nguyén c6 gia tri bang 1 hodc 2;

r 14 s6 nguyén c6 gia tri bang 0 hodc 1;

mdi p3 doc 1ap 1a sé nguyén co gia tri bang 0;

mdi s doc 1ap 14 s& nguyén c6 gia tri bing 0 hodc 1.
4. Hop chét theo diém 1, trong d6:

Xa, Xvva Xcla CH;

-X1- 12 (CHR12)s-NR1-Xe-Cisalkanediyl-;

-Xe- 12 —C(R2)2-;

a 1a -NR4-C(=0)—[C(Rsp)2]r- hodc —-NR4-C(R5sp)2-C(=0)-;

bla:
(R3)p1
/— —(C\HZ)p2
1 X42
\—w!:gélz)pz

Xa2 hodc c6 trén nguyén tlr cacbon & vi tri alpha clia Xa2;

5%,

, voi dieu kién chat lién két v4i ‘phan tir the’ co trén
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¢ 1a CH; hoic lién két.
5. Hop chét theo diém 1, trong do:
Xa, Xp va X 1a CH;
-Xi1- 1a —CH2-NR;-CH»-Ci.salkanediyl-, -NR;-CH»-Cz4alkanediyl-, hodc —

X1- 1a mot trong cdc nhém sau, trong d6 —(CHz)2- dugce gédn vao ‘bién sd a’:

OH
S

CHz)z—g_ - ﬁiLN R CH2)2‘§_

R1 1a Craalkyl, Caraalkenyl, Cr.4alkynyl, Ci.salkyloxyCi.salkyl;
a la -NR4-C(=O)-CHa-;

—§—N/— —\N_g_
bla \——/ X

b

pl bang 1;

R3 1a hydro; CiualkyloxyCisalkyl tiy ¥ dugc thé biang xyano; hoic
hydroxyCi.salkyloxyCi.4alkyl;

cla CHy; va
Re 1a H.

6. Hop chét theo diém 1, trong d6 néu Ry dugc két hop véi mot R, lien két vé phia
phan tir thé Ry thir hai duge dinh huéng nhu dwoc thé hién dudi day:

()

e N\_C\

C14alkanediyl—§—

(g

A,

2
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7. Hop chit theo diém 1, trong d6 b 1a:

_§_N/— —\N_g_
/¢

8. Hop chét theo diém 1, trong do:

Ri 1a hydro, Ci.alkyl, Caalkenyl, Crsalkynyl, xyanoCi.alkyl, -C(=0)-C;.salkyl, -
C(=0)-haloCr.4alkyl, hydroxyCi4alkyl, haloCialkyl, Ci.alkyloxyCi-salkyl,
haloCi.4alkyloxyCi.alkyl, -C(=O)NR7Rs, -SO2-NR7Rs, -SO2-Ro, Rii, Ci.alkyl
dugc  thé bang Ry, -C(=0)-Ri, hoic  -C(=0)-Cirsalkyl-Ri;
R2 1a hydro; '

hodc Ri va mot R, cung nhau tao ra Cs4alkanediyl hodc Cs.alkenediyl, mdi mot
trong s6 Cs.alkanediyl va Cs.salkenediyl tity y duoc thé bing 1 dén 4 phén tir thé
hydroxyl.

9. Hop chit theo diém 1, trong d6 a 1a ~NR4-C(=0)—[C(Rsb)2]-.
10. Hop chét theo diém 1, trong d6 ¢ 1a CH.

11. Hop chét theo diém bt ky trong s6 cac diém tir 1 dén 10, trong d6 Xa, X» va Xe
la CH.

12. Dugc phim chira chét mang dugc dung va lugng cho téc dung diéu tri bénh cia

hop chit theo diém bt ky trong s cac diém tir 1 dén 11 1am thanh phén hoat tinh.
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