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hitu ich 1am chat bat chuéc chit hoat hoa caspase thir hai ddn xuét tir ty thé (second
mitochondrial-derived activator of caspase-SMAC) va dugc pham chira n6 dé diéu tri
va/hodc phong ngira cac bénh duoc dic trung boi sy ting sinh té bao qua mirc hoic bat
thudng va cac tinh trang két hop nhu ung thu. Nhom R! dén R c6 nghia nhu dugc néu
trong ban mo ta.
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Linh vy k§ thuit dwoc dé cap
Séang ché @& cap dén hop chét c6 cong thirc chung (I):

trong d6 nhém R! dén R* c6 nghia nhu dugc néu trong yéu cdu bao hd va trong
ban md ta. Hop chét theo sang ché 13 thich hop dé didu trj c4c bénh dugc dic trung boi
su tang sinh t& bao qua mirc hodc bit thudng. Sing ché con d& cap dén duge phdm chira
hop chét ndy. Hop chit theo sang ché c6 hoat tinh didu hoa chit e ché viéc chét theo
chuong trinh (Inhibitors of Apoptosis-IAP).

Tinh trang k§ thuit ciia sang ché

Viéc chét theo chuong trinh, mot dang chét cia té bao theo chuong trinh, thudng
X4y ra trong qua trinh phat trién va duy tri cAc md manh khde & c4c sinh vat da bao. Pay
1a mot qua trinh phire tap, xay ra do viéc loai bo cac t& bao bi hong, bi bénh hoic bi thira
trong qué trinh phat trién, mic du khong cé dAu hiéu bi viém hoic hoai tir. Do d6, viéc
chét theo chuong trinh x4y ra nhu mdt phan binh thudng cia qué trinh phat trién, duy tri
su can bang ty nhién cua céc té bao binh thuong, hodc 13 hé qua cta viéc kich thich nhu
hoa li€u phap va buc xa.

Lo trinh chét theo chuong trinh ndi tai da duoc biét 13 bi giam diéu tiét & bénh ung
thu va hdi chiing tiang sinh lympho bao, cling nhu cac r6i loan ty mién nhu bénh da xo
ctng va viém khép dang thip. Ngoai ra, su bién ddi trong d4p ing chét theo chuong trinh
clia vat chu da duoc mo ta trong qud trinh phét trién hodc duy tri bénh truyén nhiém do
virut va vi khudn. Cac t& bio ung thu gianh dugc kha ning vuot qua hodc pha v viéc
chét theo chuong trinh va tiép tuc su ting sinh khong thich hgp mic du c6 céc tin hiéu
manh ciia viéc tidn chét theo chuong trinh nhu chimg giam oxy, xytokin ngoai sinh, diéu
tri bang birc xa va hoa tri lidu. O bénh tu mién, cac t& bao c6 kha ning giy bénh c6 thé
gdy trd cho céc tin hidu chét theo chuong trinh thong thudng. Viée can trd nay c6 thé do
rt nhidu co ché, bao gdm su bién dbi trong co clu chét theo chwong trinh do viée ting

hoat tinh cta 10 trinh khéng chét theo chwong trinh hoic su biéu hién cta gen khang chét
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theo chuong trinh. Do viy, cdc phuong phap lam gidm ngudng gy chét theo chwong
trinh & céc té bao ung thu bing cach vuot qua co ché khang c6 thé ¢6 loi dang ké v& mit
lam sang.

Caspaza dugc dung 1am phén tir tac dung chinh trong viéc phét tin hidu viéc chét
theo chuong trinh. Caspaza (xystein chira aspartat proteaza dic hiéu) 1a proteaza manh
va khi duge hoat héa, né s& phan giai cic protein ctia té bao sdng tir bén trong té bao. Do
caspaza 1a proteaza dugc hoat héa & muc cao, viée kiém soét chit ch& ho protein la can
thiét dé ngan nglra viéc chét cta céc t& bao chua thuln thuc. N6i chung, caspaza dugc
tdng hop dudi dang tién enzym bét hoat & quy md 16n ma doi hoi viée xu ly phan giai
protein d& hoat héa. Viéc xir Iy phan giai protein chi 14 mot trong s céc céach trong d6
caspaza dugc didu hoa. Co ché didu hoa thir hai 13 qua ho protein ma gin két va trc ché
caspaza. |

Mot ho phan tir tc ché caspaza 14 cac chét tc ché viée chét theo chuong trinh
(Inhibitors of Apoptosis-IAP) (Deveraux et al., J Clin Immunol (1999), 19: 388-398).
Dau tién, IAP dugc tim thiy trong baculovirus do kha niing cta ching dé thay thé chic
ning clia protein P35, 14 gene khang viéc chét theo chuong trinh (Crook et al. (1993) J
Virology 67, 2168-2174). IAP cta nguoi duge dic trung bdi su ¢ mat ciia mc}t dén ba
mién ciu tric tuong ddng dugc biét 13 mién 13p IAP baculovirus (baculovirus IAP repeat-
BIR). Mot vai thanh vién ctia ho IAP con chira mién ngén tay kém RING & dAu tan C,
v6i kha niing gin ubiquitin vio protein dich nhd chirc ning ligaza E3 cta ching. Mdi
IAP, XIAP, HIAP1 (con dugc goi la cIAP2), va HIAP2 (cIAP1) cua ngudi cé ba miéﬁ
BIR, va mdt ngén tay k&m RING & dau tin carboxy. Mot IAP, NAIP khac, c6 ba mién
BIR (BIR1 , BIR2 va BIR3), nhung khéng c6 mién RING, trong khi Livin, TSIAP va
MLIAP ¢6 mot mién BIR va mot mién RING. Chét tc ché viéc chét theo chuong trinh
lién két v6i nhidm sic thé X (X chromosome-linked inhibitor of apoptosis-XIAP) 13 mét
vi du v& IAP, ma c6 thé rc ché su kich hoat caspaza Caspase-9, va chét phéan Gng caspaza,
Caspase-3 va Caspase-7, bing cach gén két tryc tiép. XIAP con c6 thé gay ra su thoai
bién caspaza bang con dudng proteasome qua trung gian gin ubiquitin nhd hoat tinh E3
ligaza ctia mién ngén tay k&m RING. Viéc trc ché Caspaza-9 duoc gdy ra do mién BIR3
ctia XIAP, trong khi bo phén tic dong caspaza dugc e ché bing cach gén vao mién lién
két-BIR2. Mién BIR con gay ra twong tac ciia IAP véi yéu t6 hoai tir t& bao ung thu-yéu
t5 lién quan dén thu thé (TRAFs)-I va -2, va v6i TABI, protein tiép hop c6 anh huong
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dén viéc phét tin hidu séng nhd viéc hoat hoa NFKB. Do d6, IAP c6 thé c6 chuc nang
nhu c4i phanh tryc tiép cho dong thac viéc chét theo chwong trinh bing cach tc ché
caspaza hoat dong hodc béng cach gui lai tin hidu cho kiéu khang chét theo chuong trinh.
Survivin 14 mgt thanh vién khac cua ho IAP clia protein khang chét theo chuong trinh.
D3 quan sét thiy né dugc bao toan chirc ning trong qué trinh phat trién & dang chét twong
ddng ciia protein & ca déng vat khong va cé xuong séng.

Céc t& bao ung thu va té bao lién quan dén bénh tu mién c6 thd tranh duoc viée
chét theo chwong trinh bang cach duy tri sy biéu hién qué mirc mot hodc nhidu thanh
phén cla ho IAP ciia protein. Vi du, sy biéu hién qua muc IAP da dugc chiing minh 1a
c6 thé tién lugng hidu qua 14m sang thip & chimg da ung thu, va 1am giam sy bidu hién
IAP tir cAc té bao khdi u nhay phuong phap RNAi dén nhidu loai chén thuong do vide
chét theo churong trinh bao gdm héa tri liéu, xa tri va thy thé phdi tir 1am chét. Bbi véi
XIAP, chiing dugc thé hién & cac bénh ung thu nhu céc loai bénh bach ciu va ung thu
budng trimg. Su biéu hién qua mirc ctia cIAP1 va cIAP2 do viéc khuéch dai thudng xuyén
céc nhiém séc thé ctia ving 11q21-q23, ma chira ca hai gen nay, da dugc quan sét thiy &
nhiéu loai u 4c tinh, bao gdm u nguyén tity bao, ung thu bidu mo t& bao than, ung thu
than kinh dém, va ung thu biéu mé da day.

Su tuong tac gilta mién baculovirus IAP lip-3 (BIR3) ciia chét tic ché viéc chét
theo chuong trinh lién két v6i nhid sic thé X (XIAP) va caspaza-9 14 phép tri liéu duogc
quan tAm Vi sy tuong tac ndy duoc e ché boi cac gbe bay axit amin & dAu tin cling NH2
clia cai dugc goi 13 “chét hoat hoa caspase thir hai tir ti th8” (second mitochondrial-
derived activator of caspase) (goi tit dudi day 12 SMAC), 14 chét di khang c6 trong tu
nhién ctia IAP. Céc chét bét chuéc SMAC phén tr nhé da duoc tao ra mdt cach hi€u qua
nhu dyu doan & bénh ung thu bing cach khdi phuc viée phat tin hidu viée chét theo chuong
trinh.

Do viy, cin tim ra chét bit chuéc SMAC hiru ich dé phong ngira va/hoic diéu tri
cac bénh dugc ddc trung boi sy tang sinh t& bao quéa muc hodc bét thudng, nhu ung thu.

Chét d4n xuét 6-alkynyl-pyridin diing 1am chét bit chudc SMAC hoic chét wrc ché
IAP ciing dugc mo ta trong WO 2013/127729.

Bang 1 tdng két m6t sb vi du cua tinh trang k§ thuat WO 2013/127729 duge dic
trung béi phan tir thay thé heteroaryl 6-canh dwoc gin vao imidazo[1,2-a]pyridin & vi tri

5 cuia nhan pyridin trung tdm ciing v&i tri s6 IC50 cua chiing c6 kha ning e ché nim
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enzym ddng chirc ning P450 va tri s6 d6 hoa tan cua ching.

Déi véi cac hop chit trong Bang 1, d4 xé4c dinh duoc ring ¢6 3-5 trong s6 enzym
ddng chirc ning P450 c¢6 IC50 thip hon SuM.

Nhu néu trén, khoang trc ché mong mudn ciia P450 enzym ddng chirc nang 1a c6
IC50 16n hon 5uM. Tét hon nita 13, tAt c nim enzym ddng chirc ning c¢6 IC50 16n hon
SuM.

Do d6, cn tim ra hop chét duoc dic trung boi phin tir thay thé heteroaryl 6-canh
trén imidazo[1,2-a]pyridin & vi tri 5 ctia nhan pyridin trung tim c6 kha ning trc ché enzym
ddng chirc ning P450 & murc thap hon, duoc thé hién bing tri s6 IC50 16n hon SpM.

Hop chit theo sang ché khac vé6i cac hop chit cua Bang 1 & chd heteroaryl c6
5-6 canh duoc thé tiép bing nhém alkyl hodc nhém oxyalkyl.

BAt ngdr 13, hop chét theo sang ché c6 kha ning wrc ché P450 & mirc thap hon, c6
nghia 12 khong c6 hozc & mc ti da 2 trong s6 5 enzym ddng chirc ning P450 c6 tri sb
trc ché IC50 < 5puM.

Do d6, hop chét theo sang ché thé hién tic dung ¢ ché manh twong tac
IAP-SMAC protein-protein va sy e ché yéu enzym ddng chirc niing P450.

Céc hop chit dugc uu tién theo sang ché 13 hop chét két hop kha ning wc ché
manh tuong tac protein-protein IAP-SMAC, su tic ché clia enzym ddng chirc ning P450
& mirc thip va do hoa tan 16n hon 10pg/ml & d6 pH=6,8.

Bang 1.
Céc vi du do duge tir WO 2013/127729 ¢6 kha ning (e ché nhidu enzym ddng chic ning
P450 ngay & ndng d6 nhé hon 5uM va thé hién 13 do hoa tan thip & d6 pH=6,3.

Vidy | e e P450 | P450 | P4s0 | P4so | Paso | DO Boatan
s6 enefee 2C19 [2¢8 209 |2D6 |3A4 | OPIO.

[ng/ml]
27 53 |03 |04 |93 [37 |3
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Po hoa tan
Vidu | a o P450 | P450 | P450 | P450 | P450 | =0 Y
sb Cong thirc cau tric 2C19 | 2c8 | 2c9 |2D6 |3a4 | OPHO3
[ng/ml]
64 43 105 (04 |52 |21 |NA
81 28 |1,2 (0,9 |34 |40 |8
82 48 103 (04 |22 |23 |NA
94 29 149 (0,7 |3,3 |>50 |N/A
185 16 1,7 14,8 (2,7 |3,0 [60

Ban chit k§ thuat ciia sing ché

Muc dich ctia sang ché 13 d& xuat hop chit méi c6 thé sir dung dwoc dé phong
nglra va/hodc didu tri cac bénh dugc ddc trung bdi su tang sinh té bao qué muc hodc bét
thudng, dic biét 1a trong didu trj ung thu. Hop chét theo sang ché are duogc diic trung bédi
tac dung e ché manh twong téc protein-protein IAP-SMAC.

Ngoai sy trc ché manh tuong téc protein-protein IAP-SMAC, ddi v6i su phat trién
dugc phdm diéu quan trong 12 hoat chét phai thé hién su trc ché P450 & murc thip nhu
dugc khuyén céo trong Huéng dan ciia FDA. Mong mudn 13 tim ra hop chét c¢6 kha ning

Grc ché enzym ddng chirc ning P450 & mirc thip mot cach 1y tudng c6 tri s6 IC50 16n hon
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SpM.
Séng ché dé cap dén cac horp chét c6 cong thic (I):

C&

R3

\T)LN N
@

trong d6 R! dén R* 12 nhu dwoc x4c dinh trong phin mé ta va trong yéu ciu bao ho. Hop
chit theo cong thirc (I) ¢6 vai trd 1am SMAC chét bét chude SMAC. Do vy, hop chat
theo sang ché c6 thé duoc su dung, vi du, dé diéu tri c4c bénh duoc dic trung boi sy gia
tang ngudng chét theo chwong trinh do sy bidu hién qua muc cia protein IAP. T8t nhét,
néu hop chét theo sang ché c6 thé duoc sir dung trong didu trj ung thu.

Do d6, sang ché @& xuét hop chit c6 cong thirc chung (I)

4
R 1
R
o |\ N\\ R?
\/U\N N
X
HN, H R’

@
trong do:

R! dugc chon tir hydro, -Cialkyl va halogen;

R? dugc chon tir hydro, -Ci-3alkyl va halogen;

R3 dugc chon tir phenyl hodc heteroaryl c6 9 dén 14 canh, trong d6 mdi nhém

trong sd cic nhém nay tly y duoc thé bing RS hoic

R3 14 gbc phenyl duoc ngung tu véi heteroxycloalkyl ¢6 5-6 canh, trong d6 mdi

nhém trong s6 cc nhém ndy tity y va doc 1ap duoc thé bing mot hodc nhiéu RS;

R* 13 heteroaryl ¢6 5 hoic 6 canh duoc thé bing -Ci.3alkyl hodc -O-C.3alkyl;

R’ 14 -Cysalkyl;

R® 14 =0 hodc -Cisalkyl;
va trong d6 hop chét ¢ cong thire (I) ¢6 thé ty ¥ ¢6 mit & dang mudi.

Theo phuong 4n dugc wu tién, sang ché @& xult hop chét c6 cong thirc (I), trong
d6 R! duge chon tir hydro, -CHs, -CL.
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Theo phuong 4n dugc uu tién, sang ché dé xuét hop chit ¢ cong thuc (I), trong
d6 R? dugc chon tir -H, -CH3, -CL.

Theo phuong 4n dugc uu tién, sang ché dé xuét hop chét c6 cong thuc (I), trong
d6 R! 13 hydro va R? dugc chon tir hydro, -CH; va Cl.

Theo phuong 4n dugc uu tién, séng ché d& xuit hop chét c6 cong thirc (I), trong
d6 R* 12 heteroaryl 6 canh duoc thé bang -Ci.3alkyl hoic -O-Cisalkyl.

Theo phuong an dugc uu tién, sing ché d& xuét hop chét c6 cong thirc (I), trong
d6 R* 12 heteroaryl 6 canh dugc thé bing -CH; hodic -O-CHs.

Theo phuong 4n dugc uu tién, séng ché d& xuit hop chét c6 cong thirc (I), trong
d6 R* dugc chon tr pyridyl, pyrimidinyl, pyrazolyl, imidazolyl, mbi nhém nay doc lap
dugc thé bang -Ci3alkyl hodic -O-Cisalkyl.

Theo phuong 4n duoc wu tién, sang ché dé xuét hop chét c6 cong thirc (I), trong
dé R* duge chon tir pyridyl, pyrimidinyl, pyrazolyl, imidazolyl, mdi nhém nay doc 1ap
dugc thé béng -CH3 hodc -O-CHs.

Theo phuong an dugc uu tién, sang ché dé xuét hop chit c¢6 cong thic (I), trong
d6 R* 14 pyridyl duoc thé bing -CHs.

Theo phwong 4n dugc uu tién, sang ché d& xuit hop chit c6 cong thire (), trong
d6 R* 12 pyridyl dugc thé bing -O-CHs. |

Theo phuong 4n duoc uu tién, sang ché dé xult hop chit c¢6 cong thic (I), trong
d6 R* 14 pyrimidinyl duoc thé bing -CHs.

Theo phwong an duoc uu tién, sang ché dé xult hop chit c6 cong thuc (I), trong
d6 R* 13 pyrazolyl dugc thé bing -CHs.

Theo phuong 4n dugc uu tién, séng ché d& xult hop chit c¢6 cong thic (I), trong
d6 R* 13 imidazolyl duoc thé bing -CH.

Theo phuong 4n dugc uu tién, séng ché d& xult hop chit c¢6 cong thic (I), trong

T Tl
~-N ’I\l o
va .

Theo phuong 4n dugc uu tién, sing ché d& xuét hop chét c6 cong thic (I), trong

do6 R3 dugce chon tir phenyl,
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Theo phuong 4n dugc uu tién, séng ché dé xudt hop chét c6 cong thic (I), trong
RO H
N" "0
AR 1a !

Theo khia canh khéc, sang ché d& xuit hop chit c6 cong thirc chung (I) hodc theo
phuong 4n bat ky trong s6 cac phuong an dugc mé ta trén day dé dung trong diéu tri ung
thu.

Theo khia canh khac, séng ché d& xuit hop chét c6 cong thirc chung (I) hogc theo
phuong 4n bat ky trong s cac phuwong an duge md ta trén day — hodc mubi dugc dung
clia n6 — dung dé 1am thude.

Theo khia canh khac, sang ché d& xuit hop chét c6 cong thirc chung (I) hogc theo
phuong 4n bat ky trong s§ cac phwong 4n duge mé ta trén day — hodc mubi dugc dung
clia né — dé diing trong diéu tri va/hodic phong ngira ung thu, cic bénh ung thu, bénh
truyén nhiém, bénh truyén nhiém va bénh ty miénn nhidm, bénh truyén nhiémty mién
céac bénh.

Theo khia canh khac, séng ché d& xult hop chét c6 cong thirc chung (I) hodc theo
phuong 4n bét ky trong s6 cac phwong 4n dwgc mo ta trén ddy — hodc mudi duge dung
clia né — dé ding trong diéu tri va/hodc phong ngira ung thu, tdt hon 13 ung thu biéu mo
vi, ddc biét 12 ung thu va 4m tinh véi 3 thu thé hormon (triple negative breast cancer-
TNBC), ung thu biéu mé tuyén tién liét, ndo hodc budng trimg, ung thu bidu mé phdi té
bao khong nho (non-small-cell lung ung thu biéu mos-NSCLC), ung thu t& bao hic td,
bénh bach ciu tuy bao cép tinh (acute myeloid leukaemia-AML) va bénh bach ciu
lympho bao man tinh (chronic lymphatic leukaemias-CLL).

Theo khia canh khéc, sang ché @ xuit hop chét c6 cong thire chung (I) hodc theo
phuong 4n bat ky trong s§ cac phwong an duge mé ta trén ddy — hodc mudi duge dung
clia né — dé ding trong diéu tri va/hodc phdng ngira ung thu bidu mé v, dic biét 13 ung
thu v 4m tinh v6i 3 thu thé hormon (TNBC), tuyén tién liét, ndo hoic buéng tring, ung
thu biéu mé phdi té bao khéng nhd (NSCLC), ung thu té bao hic t§, bénh bach ciu tuy
bao cAp tinh (AML) va bénh bach ciu lymphd bao man tinh (CLL).

Phéin md ta con boc 16 phuong phép dé didu tri vi/hodc phong ngira ung thu bao

gbm budc ding lwong hitu hiéu trj lidu ciia hop chét c6 cong thirc chung (I) hodc theo
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phuong 4n bét ky trong s6 céc phuong 4n dwoc mé ta trén diy — hodic mot trong s céc
mubi duge dung ctia n6 — cho nguoi.

Phén mb ta con bodc 16 phuong phép dé didu tri va/hodc phong ngira ung thu bidu
md Vi, dic biét 13 ung thu vi 4m tinh vé6i 3 thu thé hormon (TNBC), tuyén tién 1iét, ndo
hoic budng trimg, ung thu bidu mo phéi té bao khéng nhé (NSCLC), ung thu té bao hic
t6, bénh bach cau tity bio cip tinh (AML) va bénh bach ciu lymph6 bao man tinh (CLL)
bao gém budc ding lugng hitu hiéu tri lidu ctia hop chit ¢6 cong thirc chung (I) hodc
theo phwong 4n bat k¥ trong sb cac phuong 4n dugc mb ta trén day — hodc mot trong sb
cc mudi duoc dung ctia né — cho ngudi.

Theo khia canh khéc, sdng ché & cap dén dugc phém chira hoat chét 1& mot hodc
nhiéu hop chit c6 cong thire (I) hoc theo phuong 4n bét ky trong sb cac phuong 4n dugce
md ta trén day — hodc cac mubi duoc dung ciia ching — thy ¥ két hop véi cac ta duoc
va/hodic cac chit mang thong thudng.

Theo khia canh khéc, sang ché @& xuét duoc phém chura hop chét ¢6 cdng thic
chung (I) hozc theo phuong 4n bat ky trong sé cac phuong 4n duge md ta trén day — hoic
mot trong s6 cac mubi duoc dung cia n6 — va it nhét mét hoat chit kim ham té bao hoic
gdy doc té bio, khac vé6i hop chét c6 cong thirc (I).

MG ta chi tiét sang ché
Phén dinh nghia

Céc thuat ngit ma khong dugc dinh nghia mot cach cu thé & ddy s& ¢ nghia 18
rang dbi v&i chuyén gia c6 trinh d6 trung binh trong linh vuc nay, dwa trén todn bd vin
canh va phin mé ta ndi chung. |

Nhu dugce str dung & day, cac dinh nghia duéi day dugc 4p dung, trir khi cb quy
dinh khéc:

Trong cic nhém, cac gbe hodic cac phan dinh nghia dudi déy, sb lugng nguyén i
cacbon thudong dugc xac dinh & trude nhém, vi dy, Ci.s-alkyl c6 nghia 1a nhém hodc géc
alkyl c6 1 dén 5 nguyén tir cacbon. N6i chung, dbi véi cac nhém két hop gdm hai hoic
nhiéu phén nhém, phan nhém goi tén dAu tién 14 diém lién két gbc, vi du phén tir thay thé
-C1-salkyl-Cs.10xylcoalkyl, nghia 13 nhém Cs.oxylcoalkyl gén vao Ci.salkyl, nhém nay
duoc lién két v6i nhan hodc véi nhém ma phén tir thay thé dugc gén vao.

Chi s6 cta s6 thanh phén trong nhém chtra mot hodc nhiéu nguyén t khac loai

(heteroalkyl, heteroaryl, heteroarylalkyl, heteroxyclyl, heteroxycylalkyl) ding d& chi
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téng s& nguyén tir cua tit ca cc nguyén ttr nhan hodc nguyén tir mach hoic tong tat ca
nguyén tr nhan va mach.

Chuyén gia trong linh vuc ndy s& hiéu dwoc ring nhém phn ti thay thé chira
nguyén tir nito con 6 thé dugc bidu thi & dang amin hogc amino. Tuong tw, nhém chira
oxy nguyén tir con c6 thé dugc biéu thi bing -0xy, vi du nhu alkoxy. Nhém chira —C(O)-
con c6 thé dugc biéu thi bing carboxy; nhom chira -NC(O)- con c¢6 thé duoc biéu thi
béng amit; nhém chira -NC(O)N- con ¢ thé duogc bidu thi béng ure; nhom chia —
NS(O)- con c6 thé dugc bidu thj bing sulfonamit.

Alkyl biéu thj chudi hydrocacbon no hda tri mot, nhém nay cé thé dusi dang ca
mach théng 14n mach nhénh. Néu alkyl dugc thé, viéc thé ¢6 thé didn ra mot cach doc 1ap
v6i nhau, bing viéc thé mot 1An hogic viéc thé nhidu 1dn trong mdi trudng hop, trén tit ca
cac nguyén tir cacbon lign két véi hydro.

Thuat ngtt "Cis-alkyl" bao g(“)m, vi du, metyl (Me; -CHs), etyl (Et; -CH,CH3),
1-propyl (n-propyl; n-Pr; -CH2CH2CHj), 2-propyl (i-Pr; iso-propyl; -CH(CHs),), 1-butyl
(n-butyl; n-Bu; -CH2CH2CH2CHj), 2-metyl-1-propyl (iso-butyl; i-Bu; -CHCH(CHa),),
2-butyl (sec-butyl; sec-Bu; -CH(CH3)CH2CH3), 2-metyl-2-propyl (tert-butyl; -
Bu; -C(CHas)3), 1-pentyl (n-pentyl; -CH,CH2CH2CH>CH3), 2-pentyi
(-CH(CH3)CHCH2CH3),  3-pentyl  (-CH(CH2CHs)),  3-metyl-1-butyl  (iso-
pentyl; -CH2CH2CH(CH3),), 2-metyl-2-butyl (-C(CH3)CH,CH3), 3-metyl-2-butyl (-
CH(CHs)CH(CHzs)2), 2,2-dimetyl-1-propyl (neo-pentyl; -CH2C(CHs)s), 2-metyl-1-butyl
(-CH2CH(CH3)CH2CH3).

Cac thuft ngft propyl, butyl, pentyl, v.v., ma khong cé dinh nghia bd sung bat ky,
c6 nghia 1 cdc nhém hydrocacbon no véi sé nguyén tir cacbon tuong tmg, trong d6 gdm
tAt ca cAc dang ddng phén cda ching.

Dinh nghia trén day vé alkyl ciing duoc &p dung néu alkyl 12 mét phin cta nﬁém
khéc nhu vi dy Cyy-alkylamino hodc Cx.y-alkyloxy ho#ic Cy.y-alkoxy, trong d6 Cxey-
alkyloxy va Cx.y-alkoxy biu thi ciing mdt nhém.

Thuat ngft alkylen con c6 thé thu dugc tir alkyl. Alkylen 12 héa trj hai, khong gidng
nhu alkyl, va cin ¢4 hai d6i tic gén két. Chinh thirc 1, héa trj thit hai thu dugc bing cach
loai bo nguyén tit hydro ra khoi alkyl. Nhém twong tng 13, vi du -CH; va -CHa, -CH,CHs
va -CH,CH; hogc >CHCH; v.v.. |
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Thuét ngit "Ci4-alkylen" bao gdm vi du -(CHz)-, -(CH2-CHa)-, -(CH(CH3))-

, -(CH2-CH2-CH>)-, -(C(CHz3)2)-, -(CH(CH2CH3))-, -(CH(CH3)-CH>)-, -(CH-
CH(CH3))-, -(CH2-CH2-CH2-CH>)-, -(CH2-CH2-CH(CH3))-, -(CH(CH3)-CH>-CH>)-, -
(CH2-CH(CH3)-CHz)-, -(CH,-C(CHs)2)-, -(C (CH3)2-CH>)-, -(CH(CH3)-CH(CH3))-, -
(CH2-CH(CH2CHs))-, -(CH(CH2CH3)-CHz)-, -(CH(CH2CH2CH3))-, -(CHCH(CH3) 2)-
va -C(CH3)(CH2CH3)-.

Céc vi du khic vé alkylen 13 metylen, etylen, propylen, 1-metyletylen, butylen,
1-metylpropylen, 1,1-dimetyletylen, 1,2-dimetyletylen, pentylen, 1,1-dimetylpropylen,
2,2-dimetylpropylen, 1,2-dimetylpropylen, 1,3-dimetylpropylen, v.v..

Cac thuat ngir propylen, butylen, pentylen, hexylen v.v.. ma khong c6 dinh nghia
b6 sung bt ky, c6 nghia 12 tit ca cac dang chét dong phan c6 thé twdng twong dugc véi
s& nguyén tir cacbon tuong tmg, nghia la propylen bao gdm 1-metyletylen va butylen bao
gbm 1-metylpropylen, 2-metylpropylen, 1,1-dimetyletylen va 1,2-dimetyletylen.

Dinh nghia trén day v alkylen ciing dwoc 4p dung ndu alkylen 13 mot phin cta

nhém khéc, vi du nhu HO-Cx.y-alkylenamino hodc HoN-Cy.y-alkylenoxy.
Khoéng gibng alkyl, alkenyl bao gdm it nhét hai nguyén tur cacbon, trong do it nhéf hai
nguyén tir cacbon lién k& duoc lién két v6i nhau bang lién két doi C-C. Néu trong alkyl
nhu duge dinh nghia trén day ¢ it nhat hai nguyén tir cacbon, hai nguyén tir hydro trén
céc nguyén tir cacbon lién k& dugc loai bé mot cach chinh thirc va cac hoa tri tu do dugc
1am bao hoa dé tao ra lién két d6i thi alkenyl twong tmg dugc tao ra.

Vi du vé alkenyl 13 vinyl (etenyl), prop-1-enyl, alyl (prop-2-enyl), isopropenyl,
but-1-enyl, but-2-enyl, but-3-enyl, 2-metyl-prop-2-enyl, 2-metyl-prop-1-enyl, 1-metyl-
prop-2-enyl, 1-metyl-prop-1-enyl, 1-metylidenpropyl, pent-1-enyl, pent-2-enyl, pent-3-
enyl, pent-4-enyl, 3-metyl-but-3-enyl, 3-metyl-but-2-enyl, 3-metyl-but-1-enyl, hex-l%
enyl, hex-2-enyl, hex-3-enyl, hex-4-enyl, hex-5-enyl, 2,3-dimety1—but-3-ehy1,
2,3-dimetyl-but-2-enyl, 2-metyliden-3-metylbutyl, 2,3-dimetyl-but-1-enyl, hexa-1,3-
dienyl, hexa-1,4-dienyl, penta-1,4-dienyl, penta-1,3-dienyl, buta-1,3-dienyl, 2,3-
dimetylbuta-1,3-dien v.v..

Thuat ngt propenyl, butenyl, pentenyl, hexenyl, butadienyl, pentadienyl, hexa-
dienyl, heptadienyl, octadienyl, nonadienyl, decadienyl v.v.. ma khéng c6 dinh nghia bd
sung bat ky, c6 nghia 12 t4t ca cic dang chét ddng phan c6 thé tudng twong duoc véi sb

nguyén tir cacbon tuong {mg, nghia 13 propenyl bao gém prop-1-enyl va prop'-2-ehyl‘,
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butenyl bao gdm but-1-enyl, but-2-enyl, but-3-enyl, 1-metyl-prop-1-enyl, 1-metyl-prop-
2-enyl v.v..

Alkenyl c6 thé tity ¥ & dang cis ho#ic trans hodc dinh huéng E hodc Z ddi véi
(c4c) lién két doi.

Dinh nghia trén day vé alkenyl ciing duoc 4p dung khi alkenyl 1a mot phin coa
nhém khéc nhu, vi du, trong Cx.y-alkenylamino hodc Cy.y-alkenyloxy.

Khong gidng alkylen, alkenylen bao gbm it nhit hai nguyén tir cacbon, trong d6
it nhét hai nguyén tir cacbon lidn k& duoc lién két véi nhau bing lién két d6i C-C. Néu
trong alkylene nhur dugc dinh nghia trén day c6 it nhAt hai nguyén tir cacbon, hai nguyén
tir hydro trén cic nguyén tir cacbon lién ké dugc loai bé mét cach chinh thirc va cac héa
tri tr do duoc 1am béo hoa dé tao ra lién két doi thi alkenylen tuong Ung dugc tao ra.

Vi du v& alkenylen 13 etenylen, propenylen, 1-metyletenylen, butenylen, 1-metyl-
propenylen, 1,1-dimetyletenylen, 1,2-dimetyletenylen, pentenylen, 1,1-dimetyl-
propenylen, 2,2-dimetylpropenylen, 1,2-dimetylpropenylen, 1,3-dimetylpropenylen,
hexenylen v.v.. |

Thuét ngit propenylen, butenylen, pentenylen, hexenylen v.v.. ma khoéng c6 dinh
nghfa b sung bét ky, c6 nghia 13 tit ca cac dang chét ddng phan c6 thé tudng tuong duge
v6i s6 nguyén tir cacbon twong ting, nghia 13 propenylen bao gdm I-metyletenylen va
butenylen bao gém 1-metylpropenylen, 2-metylpropenylen, 1,1-dimetyletenylen va
1,2-dimetyletenylen.

Alkenylen c6 thé tuy v & dang cis hoic trans hodc dinh huéng E hoic Z dbi véi
(c4c) lién két doi.

Dinh nghia trén day vé alkenylen ciing dugc ap dung khi alkenylen 14 mot phin
cta nhém khéc nhu, vi dy, trong HO-Cy.y-alkenylenamino hodc HzN-Cx-y-alkenylendxy;

Khong gidng alkyl, alkynyl bao gdm it nhét hai nguyén tir cacbon, trong d6 it nhit
hai nguyén tir cacbon lién ké duorc lién két véi nhau bing lién két ba C-C. Néu trong alkyl
nhu dugc dinh nghia trén day c6 it nhat hai nguyén tir cacbon, hai nguyén tir hydro, &
mdi nguyén tlr cacbon, trén cdc nguyén tir cacbon lién k& dugc loai bé mét cach chinh
thirc va céc hoa tri ty do dugc 1am bio hoa dé tao ra hai lién két nira thi alkynyl twong

ung duogc tao ra.
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Vi du v& alkynyl 13 etynyl, prop-1-ynyl, prop-2-ynyl, but-1-ynyl, but-2-ynyl,
but-3-ynyl, 1-metyl-prop-2-ynyl, pent-1-ynyl, pent-2-ynyl, pent-3-ynyl, pent-4-ynyl,
3-metyl-but-1-ynyl.

Thuit ngft propynyl, butynyl, pentynyl, v.v.. ma khong cé dinh nghia b sung bét
ky, c6 nghia 13 tt ca cac dang chét dong phéﬁ c6 thé tudng tuong dugce véi sb nguyén tir
cacbon tuong tmg, nghia 1 propynyl bao gdm prop-1-ynyl va prop-2-ynyl, butynyl bao
gdm but-1-ynyl, but-2-ynyl, but-3-ynyl, 1-metyl-prop-1-ynyl, 1-metyl-prop-2-ynyl.

Néu mach hydrocacbon mang cé it nhit mot lién két d6i va ca it nhat mot lién két
ba, theo dinh nghia n6 thudc vé nhém phu alkynyl . |

Dinh nghia trén d4y vé alkynyl cling duoc 4p dung néu alkynyl 12 mot phin cta
nhom khéc, vi dy, nhu trong Cy.y-alkynylamino hodc Cx.y-alkynyloxy.

Khéng gidng alkylen, alkynyleri bao gbm it nhét hai nguyén tir cacbon, trong d6
it nhit hai nguyén tir cacbon lién k& duoc lién két véi nhau bing lién két ba C-C. Néu
trong alkylen nhu dugc dinh nghia trén ddy c6 it nht hai nguyén tir cacbon, hai nguyén
tur hydro, & mdi nguyén tir cacbon, trén cic nguyén tir cacbon 1ién k& duoc loai bo mat
cach chinh thirc va cac héa tri tw do dugc 1am bdo hoa dé tao ra hai lién két nita thi
alkynylen twrong ing dugc tao ra.

Vi du vé alkynylen 13 etynylen, propynylen, 1-metyletynylen, butynylen, 1-metyl-
propynylen, 1,1-dimetyletynylen, 1,2-dimetyletynylen, pentynylen, 1,1-dimetyl-
propynylen, 2,2-dimetylpropynylen, 1,2-dimetylpropynylen, 1,3-dimetylpropynylen,
hexynylen v.v..

Thuét ngit propynylen, butynylen, pentynylen, v.v. ma khong c6 dinh nghia bd
sung bét ky, c6 nghia 12 tit ca cac dang chét ddng phan c6 thé tuéng twong duoc véi sb
nguyén tir cacbon tuong ting, nghia 13 propynylen bao gdm 1-metyletynylen va butynyleh
bao gébm 1-metylpropynylen, 2-metylpropynylen, 1,1-dimetyletynylen va 1,2-dimetyl-
etynylen.

Dinh nghia trén day vé alkynylen ciing dwoc 4p dung néu alkynylen 13 mot phin
cua nhém khéc, vi dy, nhu trong HO-Cx.y-alkynylenamino hodc H>N-Cx.y-alkynylenoxy.

Thuat ngit nguyén tir khac loai diing dé chi nguyén tir oxy, nito va lvu huynh. ’

Haloalkyl (haloalkenyl, haloalkynyl) 1a thu dugc tir alkyl (alkenyl, alkynyl) duqc;
x4c dinh trén ddy bing cach thay thé mét hoic nhidu nguyén tr hydro cua macﬁ

hydrocacbon ddc 14p véi nhau bang cic nguyén tir halogen, cic nguyén tir halogen nay

-14-



27113

c6 thé gidng hogc khac nhau. Néu haloalkyl (haloalkenyl, haloalkynyl) 1a duge thé tiép
thi céc viée thé c6 thé dién ra mot cach doc 1p véi nhau, dudi dang thé mot 13n hodc thé
nhiéu 14n trong mdi trudng hop, trén tit ca cic nguyén tir cacbon lién két véi hydro.

Vi du vé& haloalkyl (haloalkenyl, haloalkynyl) la -CFs;, -CHF,, -CHyF, -
CF2CFs, -CHFCFs, -CH:CFs, -CF,CH3, -CHFCHs, -CF>CF,CF;, -CF.CH,CHs, -
CF=CF,, -CCI=CH,, -CBr=CH», -CI=CH,, -C=C-CF;, -CHFCH,CH3, -CHF CH,CF3
V.V.. |

Tu haloalkyl (haloalkenyl, haloalkynyl) dugc xdc dinh trén ddy con thu duoc
thudt nglt haloalkylen (haloalkenylen, haloalkynylen). Haloalkylen (haloalkenyl,
haloalkynyl), khong giéng nhu haloalkyl, 12 héa tri hai va cin c6 hai déi tac gén két.
Chinh thirc 13, héa tri thtt hai dugc tao thanh bing cch loai bd nguyén tir hydro ra khoi
haloalkyl.

Nhém tuong Ung 13, vi dy -CHoF va -CHF-, -CHFCH,F va -CHFCHF-
hoac >CFCH_F v.v.. o

Céc dinh nghia trén day cling dugc 4p dung néu nhém halogen tuong Ung 1a mot
phén ctia nhém khéc.

Halogen dugc ding dé chi cac nguyén tir flo, clo, brom va/hodc iot.

Xycloalkyl tao thanh nhém phy nhén hydrocacbon don vong, nhan hydrocacbon
vong ddi va nhan spiro-hydrocacbon. Cac hé nhan nay 1a bdo hoa. Trong hé nhan
hydrocacbon vong d6i, hai nguyén tir dugc gén véi nhau sao cho chiing c6 it nhét hai
nguyeén tir cacbon cling nhau. Trong nhan spiro-hydrocacbon, nguyén tir cacbon (nguyén
tr spiro) thudc vé hai nhén ciing nhau. Néu xycloalkyl dugc thé thi cac viéc thé c6 thé
dién ra mot cach doc 1ap véi nhau, dudi dang thé mot 1an hodc thé nhidu lin trong méi
trudng hop, trén tt ca cic nguyén tir cacbon lién két véi hydro. Ban than xycloalkyl c6
thé duoc lién két dudi dang phin ti thay thé vao phan tir qua m3i vi tri thich hop ciia hé
nhan.

Vi du vé& xycloalkyl 13 xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl,
xycloheptyl, bixyclo[2,2,0]hexyl, bixyclo[3,2,0]heptyl, bixyclo[3,2,1]octyl, bixyclo-
[2,2,2]octyl, bixyclo[4,3,0]nonyl (octahydroindenyl), bixyclo[4,4,0]dexyl (decahydro-
naphtalen), bixyclo[2,2,1]heptyl (norbornyl), bixyclo[4,1,0]heptyl (norcaranyl), bixyclo-
[3,1,1]heptyl (pinanyl), spiro[2,5]octyl, spiro[3,3]heptyl v.v..
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Dinh nghia trén day vé xycloalkyl ciing duoc ap dung néu xycloalkyl 13 mét phin
cta nhém khéc, vi dy, nhu trong Cx.y-xycloalkylamino hodc Cx.y-xycloalkyloxy.

Néu héa tri tu do cua xycloalkyl 14 bédo hoa, thi thu dugc nhémvong no.

Do d6, thuat ngit xycloalkylen c6 thé thu dugc tir xycloalkyl dugc xac dinh trén
day. Xycloalkylen, khong giéng nhu xycloalkyl, 13 héa trj hai va cin c6 hai dbi tic gén
két. Chinh thirc 13, héa tri thit hai thu dwoc bing cch loai bé nguyén tir hydro ra khoi
xycloalkyl. Nhém tuong Ung 13, vi du

xyclohexyl va : hodc - hoéc T (xyclohexylen).

Dinh nghia trén ddy vé xycloalkylen ciing dugc 4p dung néu xycloalkylen 1a mot
phin ciia nhém khéc, vi du, nhu trong HO-Cxy-xycloalkylenamino hodc HoN-Cx.y-
xycloalkylenoxy. -

Xycloalkenyl con tao thanh nhém phu nhén hydrocacbon don vong, nhan
hydrocacbon vong doi va nhén spiro-hydrocacbon. Tuy nhién, cac hé nay khong bao hoa,
nghia 13 ¢6 it nhat mét lién két d6i C-C nhung khong c6 hé thom. Néu trong xycloalkyl
nhu dugc dinh nghia trén déy, hai nguyén tir hydro trén céc nguyén tir cacbon lién k&
dugc loai bd mot cach chinh thirc va cac héa tri tw do duoc 1am bdo hoa dé tao ra lién két
thir hai, s& thu duoc xycloalkenyl tuong ting. Néu xycloalkenyl dugc thé thi cac viéc thé
c6 thé dién ra mét cach doc 1ap v6i nhau, dudi dang thé mot 1an hodc thé nhiéu 14n trong
mdi truong hop, trén tt ca cic nguyén tir cacbon lién két véi hydro. Ban than
xycloalkenyl c¢6 thé dugc lién két dudi dang phén tir thay thé vao phéan tir qua mbi vi tri
thich hop cta hé nhéan.

Vi du vé xycloalkenyl 13 xycloprop-1-enyl, xycloprop-2-enyl, xyclobut-1-enyl,
xyclobut-2-enyl, xyclopent-1-enyl, xyclopent-2-enyl, xyclopent-3-enyl, xyclohex-1-
enyl, xyclohex-2-enyl, xyclohex-3-enyl, xyclohept-1-enyl, xyclohept-2-enyl, xyclohept-
3-enyl, xyclohept-4-enyl, xyclobuta-1,3-dienyl, xyclopenta-1,4-dienyl, xyclopenta-1,3-
dienyl, xyclopenta-2,4-dienyl, xyclohexa-1,3-dienyl, xyclohexa-1,5-dienyl, xyclohexa-
2,4-dienyl, xyclohexa-1,4-dienyl, xyclohexa-2,5-dienyl, bixyclo[2,2,1]hepta-2,5-dienyl
(norborna-2,5-dienyl), bixyclo[2,2,1]hept-2-enyl (norbornenyl), spiro[4,5]dec-2-en v.v..
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Dinh nghia trén day vé xycloalkenyl ciing dugc 4p dung khi xycloalkenyl 1a mot
phan ciia nhém khéc, vi du nhu trong Cxy-xycloalkenylamino hodc Cx.y-xycloalkenyloxy.

Néu héa tri tu do ctia xycloalkenyl 12 bdo hoa, thi s& thu dwgc nhém vong no khéng
bdo hoa.

DO 46, thuat ngi xyclo'alkenylen c6 thé thu dugc t xycloalkenyl dugc xac dinh
trén day. Xycloalkenylen, khong giéng nhu xycloalkenyl, 13 hoa tri hai va cin c6 hai dbi
tac gin két. Chinh thirc 13 hoa tri thir hai thu dugc bing cach loai bd nguyén ti hydro ra
khoi xycloalkenyl. Nhém tuong tng 14, vi du

Oy P o

xyclopentenyl va hodc hodc
(xyclopentenylen) v.v..

Dinh nghia trén day v& xycloalkenylen ciing duoc ap dung khi xycloalkenylen la
mdt phan ctia nhém khéc, vi du nhur trong HO-Cx.y-xycloalkenylenamino hogic HoN-Cx.
y-xycloalkenylenoxy.

Aryl ding @& chi nhém vong don, d6i hoic ba véi it nhit mét vong cacbon thom.
Tét hon, néu né ding d& chi nhém don vong c6 sdu nguyén tir cacbon (phenyl) hodc
nhém vong d6i c¢6 chin hodc mudi nguyén tir cacbon (hai nhan sau canh hodc mdt nhin
séu canh v6i mot nhan nam canh), trong d6 nhén thir hai ¢6 thé 14 thom hoic, tuy nhién,
c6 thé 12 bo hoa hodc bio hoa mét phin. Néu aryl duoc thé thi cac viée thé c6 thé dién
ra mdt cach ddc 1dp v6i nhau, dudi dang thé mot 14n hodic thé nhiéu 1an trong mdi trudng
hop, trén tit ca cac nguyén tir cacbon 1ién két véi hydro. Ban than aryl ¢6 thé dugc lien
két du6i dang phan tr thay thé vao phan tir qua mdi vi tri thich hop ciia hé nhan.

Vi du vé aryl 13 phenyl, naphtyl, indanyl (2,3-dihydroindenyl), indenyl,
anthracenyl, phenanthrenyl, tetrahydronaphtyl (1,2,3,4-tetrahydronaphtyl, tetralinyl),
dihydronaphtyl (1,2-dihydronaphtyl), fluorenyl v.v..

Dinh nghia trén d4y vé aryl cling dugc 4p dung khi aryl 13 m6t phin ciia nhém
khéc, vi du nhu trong arylamino hodc aryloxy.

Néu hoéa tri tu do cia aryl 13 bdo hoa, thi s€ thu dugc nhém thom.

Thuat ngit arylen con c6 thé thu duoc tir aryl duogc xac dinh trén day. Aryien,
khong gidng nhur aryl, 13 hoa tri hai va can c6 hai d6i tic gén két. Chinh thic 13, héa tri
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thit hai dugc tao thanh bing céch loai bd nguyén ti hydro ra khoi aryl. Nhom tuong Gng

1a, vi dy,
phenyl va : : hodc hoac e (0, m, p-phenylen),
naphtyl va * hoic hogc V...

Dinh nghia trén day vé arylen ciing duoc ap dung khi arylen 13 mét phan ctia nhém
kh4c, vi du, nhu trong HO-arylenamino hodc HN-arylenoxy.

Heteroxyclyl ding dé chi hé nhan, thu dugc tir xycloalkyl, xycloalkenyl va aryl
dugc xéc dinh trén day béng céch thay thé mot hodc nhiu nhém -CHo- ddc 1ap vdi nhau
trong nhan hydrocacbon bang nhém -O-, -S- hoic -NH- hodc bing cach thay thé mot
hoc nhiéu nhém =CH- bang nhém =N-, trong d6 téng ctia khéng nhidu hon nim nguyén
tir khac loai c6 thé c6 mit, it nhit mdt nguyén tir cacbon ¢ thé c6 mit gifta hai nguyén
tir oxy va gifta hai nguyén tr Ivu huynh hodc gitta mt nguyén tir oxy va mot nguyén tir
luu huynh tr va toan bd hé nhan nay phai c6 d6 bén vé& mit héa hoc. Nguyén tir khéc loai
c6 thé tity ¥ c6 mit dudi dang tét ca cac trang thai oxy héa kha di (lvu huynh - sulphoxit
-SO-, sulphon -SO»-; nito > N-oxit).

Két qua tryc tiép cia viée thu duoc tir xycloalkyl, xycloalkenyl va aryl lé
heteroxyclyl tao thanh nhém phu nhén di vong don vong, nhan di vong dang d6i, nhan
di vong ba vong va nhan di vong spiro, ma c6 thé c6 mit & dang béo hoa hogc khéng bao
hoa. Heteroxyclyl bdo hoa va khong bdo hoa, khong thom, con dugc dinh nghia
laheteroxycloalkyl. Thuat ngit “khong bdo hoa” ding dé chi c6 it nhit mot lién két doi
trong hé nhin quan tdm, nhung khong ¢ hé di thom dugc tao thanh. Trong hé nhan di
nguyén tir vong d6i, hai nhan dugc gén véi nhau sao cho chung c6 it nhét hai nguyén
tir(khac loai) ciing nhau. Trong hé nhén spiro di vong, mdt nguyén tir cacbon (nguyén tir
spiro) thudc v& hai nhén cling nhau. Néu heteroxyclyl dugc thé thi viéc thé c6 thé didn ra
mot cach doc 1ap véi nhau, dudi dang thé mot 14n hodc thé nhidu 1in trong moi tmbng
hop, trén tit ca cac nguyén tir cacbon va/hodc nguyén tit nito lién két véi hydro. Ban than

heteroxyclyl c6 thé duoc lién két dudi dang phan tir thay thé vao phan tr qua mdi vj tri
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thich hop ciia hé nhén. Khi heteroxyclyl c6 nguyén tir nito, vi tri duwoc wu tién dé gén
phén tir thay thé heteroxyclyl vao phan tr 1 nguyén tr nito.

Vi du v& heteroxyclyl 13 tetrahydrofuryl, pyrolidinyl, pyrolinyl, imidazolidinyl,
thiazolidinyl, imidazolinyl, pyrazolidinyl, pyrazolinyl, piperidinyl, piperazinyl, oxiranyl,
aziridinyl, azetidinyl, 1,4-dioxanyl, azepanyl, diazepanyl, morpholinyl, thiomorpholinyl,
homomorpholinyl, homopiperidinyl, homopiperazinyl, homothiomorpholinyl, thio-
morpholinyl-S-oxit, thiomorpholinyl-S,S-dioxit, 1,3-dioxolanyl, tetrahydropyranyl,
tetrahydrothiopyranyl, [1,4]-oxazepanyl, tetrahydrothienyl, homothiomorpholinyl-S,S-
dioxit, oxazolidinonyl, dihydropyrazolyl, dihydropyrolyl, dihydropyrazinyl, dihydro-
pyridyl, dihydro-pyrimidinyl, dihydrofuryl, dihydropyranyl, tetrahydrothienyl-S-oxit,
tetrahydrothienyl-S,S-dioxit, homothiomorpholinyl-S-oxit, 2,3-dihydroazet, 2H-pyrolyl,
4H-pyranyl, 1,4-dihydropyridinyl, 8-azabixyclo[3,2,1]octyl, 8-azabixyclo[5,1,0]oct};1, 2-
oxa-5-azabixyclo[2,2,1]heptyl, 8-oxa-3-aza-bixyclo[3,2,1]octyl, 3,8-diaza-bix§clo;
[3,2,1]octyl, 2,5-diaza-bixyclo-[2,2,1]heptyl, 1-aza-bixyclo[2,2,2]octyl, 3,8-diaza-bi-
xyclo[3,2,1]octyl, 3,9-diaza-bixyclo[4,2,1]nonyl, 2,6-diaza-bixyclo[3,2,2]nonyl, 1,4-
dioxa-spiro[4,5]dexyl, 1-oxa-3,8-diaza-spiro[4,5]dexyl, 2,6-diaza-spiro[3,3]heptyl, 2,7-
diaza-spiro[4,4]nonyl, 2,6-diaza-spiro[3,4]octyl, 3,9-diaza-spiro[5,5]undexyl, 2,8-diaza-
spiro[4,5]dexyl v.v..

Céc vi du khéc nita 13 cac cdu tric dugc thé hién dudi day, ma c6 thé duoc gén

qua mdi nguyén tir mang hydro (ngang véi hydro):

7 O

o
©
[ x
I=z/
T (=
Z

o
nw/

o
)
o°
O:CI,I, -/
@]
0
0w/
O:(I,I)\/
(@]
{ ZT Cl)i/\o
P

-19-



27113

-20-



27113

e O O

o
0
(@)

~,

O Om

@zx @21 Cz:: O,’Uli/\o
7~ IZ@O @z @O <:>ZI

IZ@ZI @ZI @z O-=
L/
/

ZT

Iz
Iz

ZT I= | @)
ZT
& = X1

o O

C

N
H

Dinh nghia trén diy vé heteroxyclyl ciing dugc ap dung néu heteroxyclyl 1a mot
phan ctia nhém khéc, vi dy, nhu trong heteroxyclylamino ho#c heteroxyclyloxy.

Néu héa trj ty do ctia heteroyclyl 13 bdo hoa, thi s& thu dugc heterocyclic nhém.

Thuét ngtt heteroxyclylen ciing thu dugc tir heteroxyclyl dugce xac dinh trén day.
Heteroxyclylen, khong giéng nhu heteroxyclyl, 1a héa tri hai va can c6 hai ddi tac gin
két. Chinh thirc 13, hoa trj thir hai thu dugc bing céch loai bé nguyén tir hydro ra khéi

heteroxyclyl. Nhom tuong ing 13, vi duy,

piperidinyl va hodc - hodc
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H

H : -
2,3-dihydro-1H-pyrolyl va " hodc L. hodc

NN
H

Dinh nghia trén dy v& heteroxyclylen ciing dugc ap dung néu heteroxyclylen 13

hodc

V.V..

mdt phdn cta nhém khéc, vi du, nhu trong HO-heteroxyclylenamino hodc H>N-
heteroxyclylenoxy.

Heteroaryl ding ¢ chi nhan di thom don vong hoic nhin da vong c6 it nht mot
nhén di thom, so sdnh dugc véi aryl hodc xycloalkyl (xycloalkenyl) tuong (ing Chﬁé;
thay cho mot ho3c nhiéu nguyén tir cacbon, mét hoic nhidu nguyén tir khéc loai gidng
hodc khéc nhau, dugc chon ddc 1dp v6i nhau tir nito, luu huynh va oxy, trong d6 nhém
thu dugc phai 6n dinh v& mit héa hoc. Pidu kién tién quyét dbi véi sy c6 mit cta
heteroaryl 12 nguyén tir khac loai va hé di thom. Néu heteroaryl dugc thé thi viéc thé ¢
thé didn ra mot cach doc 1ap v6i nhau, duéi dang thé mot 14n hodc thé nhidu 1an trong
mdi trudng hop, trén tit ca cac nguyén tir cacbon va/hodic nguyén tir nito lién két véi
hydro. Ban than heteroaryl c6 thé duoc lién két dudi dang phan tir thay thé vao phan tir
qua mdi vi tri thich hop ctia hé nhan, ca cacbon va nito.

Vi du vé heteroaryl 13 furyl, thienyl, pyrolyl, oxazolyl, thiazolyl, isoxazolyl,
isothiazolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl, oxadiazolyl, thiadiazolyl,
pyridyl, pyrimidyl, pyridazinyl, pyrazinyl, triazinyl, pyridyl-N-oxit, pyrolyl-N-oxit,
pyrimidinyl-N-oxit, pyridazinyl-N-oxit, pyrazinyl-N-oxit, imidazolyl-N-oxit, isoxazolyl-
N-oxit, oxazolyl-N-oxit, thiazolyl-N-oxit, oxadiazolyl-N-oxit, thiadiazolyl-N-oxit,
triazolyl-N-oxit, tetrazolyl-N-oxit, indolyl, isoindolyl, benzofuryl, benzothienyi;
benzoxazolyl, benzothiazolyl, benzisoxazolyl, benzisothiazolyl, benzimidazolyl;
indazolyl, isoquinolinyl, quinolinyl, quinoxalinyl, xinolinyl, phtalazinyl, quinazolinyl,
benzotriazinyl, indolizinyl, = oxazolopyridyl, = imidazopyridyl,  naphtyridinyl,
benzoxazolyl, pyridopyridyl, purinyl, pteridinyl, benzothiazolyl, imidazopyridyl,

imidazothiazolyl, quinolinyl-N-oxit, indolyl-N-oxit, isoquinolyl-N-oxit, quinazolinyl-N-
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oxit, quinoxalinyl-N-oxit, phtalazinyl-N-oxit, indolizinyl-N-oxit, indazolyl-N-oxit,
benzothiazolyl-N-oxit, benzimidazolyl-N-oxit v.v..
Céc vi dy khéc nita 13 c4c cdu tric dugc thé hién dudi day, ma c6 thé duge gin

qua mbi nguyén tir mang hydro (ngang véi hydro):

0
H I o..0 H H
N o) S S S s N N. O 0.
PEVAVAVAYROAYEY AWEY:
H H
O. o) s N. N S S S (0] (ON
N NN ) N NN NN N
Y\\IJ WA <\_,(1 i_z VN ,\\,_z NI\
f 2.
© N
«- / &// « //N | | l N. = ] — l
N— N N-N ~F o NNy Z SN SN

@)

H

z Z IZ o
W

O\?Z O

H

N w

Ig o’g

Z

()] /g T
pd
>
;/ \;
z 2
(@]
;/ \E
(0]
\ /~
Z

Iz z Z, Z
Z—
S\ /\>
IZ z T

I=z

S
7 .
Z=
N\ /
Z o IZ,
==
\ 7/
IZ
A/

H
Na—N
AN
l \N Nlr\J:\> —d A 2 /N
/ 14
N H N <1 N ™ N\/)
=z — = — ~ — =z /N ~ /N
N X N % / N/\r\/)
N . N~ NeoN KON
N
UL os oy O U
= N
N KNY SN N N

T
;———z
ZZ
T
zZ
E\ ZT
pd
T
=z
= i
pd
ZLP



27113

Dinh nghia trén day vé heteroaryl cfing dwoc 4p dung khi heteroaryl 13 mét phan
cua nhém khéc, vi dy, nhu trong heteroarylamino ho#c heteroaryloxy.

Néu hoa tri tu do cua heteroaryl 13 bdo hoa, s& thu dugc nhém di thom .

Do d6, thuat ngtr heteroarylen cé t68 thu dugc tix heteroaryl dugc xac dinh trén
day. Heteroarylen, khong gidng nhu heteroaryl, 12 héa tri hai va cin c6 hai déi tac gén
két. Chinh thirc 13, héa tri thtr hai thu dugc bing cach loai bd nguyén tir hydro ra khoi

heteroaryl. Nhém tuong g 13, vi du,

,bﬁ A AP

pyrolyl va ° i hoic hojc * hoge -l

Dinh nghia trén d4y vé heteroarylen ciing dugc ap dung khi heteroarylen 1a mot
phan ctia nhém khéc, vi du nhu trong HO-heteroarylenamino ho#c HyN-heteroarylenoxy.

Céc nhém hoa tri hai néu trén (alkylen, alkenylen, alkynylen v.v..) c6 thé 13 mot
phan ctia nhém tb hop (vi dy, H>N-Ci4alkylen- hodc HO-Ci-salkylen-). Trong trudng
hop ndy, mot trong sé céc héa tri dwoc bio hoa béi nhém dwoc gin (¢ day 1a: -NH,, -
OH), sao cho néi chung nhém t4 hop loai nay duoc viét theo cach niy chi 1a phn ti thay
thé héa tri mot.

Thust ngit duge thé dugc ding dé chi nguyén tir hydro ma gin truc tiép vao
nguyén tir quan tim, dugc thé bing nguyén tir khiac hoic nhém khac ctia nguyén tir (phin
tir thay thé). Tly thudc vao didu kién ban dau (sb nguyén tir hydro), viéc thé mét hodc
nhiéu 14n c6 thé xay ra trén mo6t nguyén tir. Viéc thé bing phan t thay thé cu thé chi c6
thé néu cac héa tri cho phép ctia phin tir thay thé va ctia nguyén ttr duge thé tuong ung
v6i nhau va viéc thé tao ra hop chat bén (nghia 1a thanh hop chit ma khong dugc chuyén
héa tu dong, vi du, bing cach bé tri lai, vong hoa hodc khi).

Phén tu thay thé héa tri hai nhu =S, =NR, =NOR, =NNRR, =NN(R)C(O)NRR,
=N hoic cic nhém twong tu, c¢6 thé chi duoc thé trén nguyén tir cacbon, trong d6 phin
tir thay thé héa tri hai =O ciing c6 thé 13 phin tir thay thé trén lwu huynh. N6i chung, viée
thay thé c6 thé duoc tién hanh bing phin tir thay thé hoa tri hai chi & hé nhan va doi hoi
viéc thay thé bang hai nguyén tir hydro ghép cip, nghia 13 nguyén tir hydro gén vao cing
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nguyén tlr cacbon 14 bio hoa truéce khi thé. Do 6, viéc thé bing phin tir thay thé hoa tri
hai chi c¢6 thé & nhém -CH,. hodc nguyén tir luu huynh ctia hé nhan.

Hoéa lap thé/solvat/hydrat: Trir khi c6 quy dinh khac, cong thirc ciu tao nhu dugce
néu trong phan mé ta hojic trong yéu ciu bao hd hojc tén héa hoc khéng nhitng ding dé
chi chinh hop cht twong ting, ma con bao ham chit hd bién, chit ddng phan 1ap thé, chit
ddng phan quang hoac va hinh hoc (vi du, chit ddng phan dbi quang, chit dong phan
khéng d6i quang, chit ddng phan E/Z, v.v..), raxemat, hdn hop cac chit déng phan dbi
quang riéng biét trong td hop mong mudn bét ky, hdn hop cac chit ddng phan khong dbi
quang, hdn hop gdm céc dang néu trén (néu dang d6 ton tai) cling nhu mudi, dic biét 1a
mubi dugc dung ctia né. Hop chét va mubi theo sang ché c6 thé c6 mit & dang solvat (vi
dy, v6i dung moi duge dung nhu vi dy, nudc, etanol v.v..) hodc & dang chua solvat héa.
Noi chung, dbi v6i muc dich cua sang ché dang solvat, vi du, hydrat, dugc coi 12 c6 thé
tich twong duong véi dang chua solvat hoéa.

Mubi: Thuét ngit "duoc dung" dugc sir dung trong ban mé ta ndy dé chi hop chét,
chét, hdn hop vi/hodc ché phim 13 thich hop, theo quan didm y t& dugc cong nhén thong
thudng, dé diing cho mo ngudi va/hodc dong vét va khong c6 hogic 1am ting tinh d@é, su
kich thich ho3c d4p tmg mi&n dich qué mirc hodc gy ra céc vin d& hoic bién chimg khac,
nghia 12 néi chung twong tmg véi ty 1& nguy co/loi ich chip nhan duoc.

Thuat ngit "mudi dugc dung" diing dé chi dén xuét ctia hop chét hoa hoc duge boe
16 trong d6 hop chit gbc duge cai bién bing cach bd sung axit hoic bazo. Vi du v& mudi
duge dung bao gém (nhung khong chi gi6i han &) mudi cia axit vé co hodc hitu co ¢6
nhém chirc bazo, vi du nhur amin, mudi kim loai kiém hoic hitu co ctia nhém chitc axit
vi du nhu axit carboxylic, v.v.. Céc mubi nay bao gém, dac biét 1a axetat, ascorbat,
benzensulphonat, benzoat, besylat, bicacbonat, bitartrat, bromua/hydrobromua;
Ca-edetat/edetat, camsylat, cacbonat, clorua/hydroclorua, xitrat, edisylat, etan
disulphonat, estolat, esylat, fumarat, gluceptat, gluconat, glutamat, glycolat,
glycolylarsnilat, hexylresorxinat, hydrabamin, hydroxymaleat, hydroxynaphtoat, iodua,
isothionat, lactat, lactobionat, malat, maleat, mandelat, metansulphonat, mesylat,
metylbromua, metylnitrat, metylsulphat, mucat, napsylat, nitrat, oxalat, pamoat,
pantothenat, phenyl axetat, phosphat/diphosphat, polygalacturonat, propionat, salicxylat,
stearat, subaxetat, sucxinat, sulphamit, sulphat, tanat, tartrat, teoclat, toluensulphonat,

triethiodua, amoni, benzathin, cloprocain, cholin, dietanolamin, etylendiamin, meglumin
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va procain. Cac mudi duoc dung khéc c6 thé dugc tao ra véi cac cation tir cac kim loai
nhu nhdm, canxi, lithi, magie, kali, natri, kém va cac kim loai tuong tu (cling xem
Pharmaceutical salts, Birge, S.M. et al., J. Pharm. Sci., (1977), 66, 1-19).

Céc mudi duoc dung theo sang ché c6 thé dugc tdng hop tir hop chit gc ma chira
nhém chirc axit hodic bazo bang cic phwong phép héa hoc théng thudng. Néi chung, cac
mudi ndy c6 thé duoc téng hop bing cach cho cc dang axit hodc bazo tu do ciia cac hop
chit nay phéan tng véi lugng di clia bazo hoic axit tuong mg trong nuéce hodc trong
dung mdi hitu co nhu ete, etyl axetat, etanol, isopropanol, hodc axetonitril (hoc hdn hop
cua ching). o

Cac mudi cua céc axit khéc céc axit dugc dé cap trén day ma, vi du hitu ich trong
tinh ché hoic tach céc hop chét theo sang ché ra khoi hdn hop phéan tmg (vi du, cac mudi

trifloaxetat), cling dugc coi 1a mdt phan cua sang ché.

Trong vi dy dai dién nhu
X
S 5
Il A | A
X\ X1/ N/
hoac hodc

chit A ¢6 chirc nang chi rd nhan dé tao didu kién, vi dy, @& chi ra viéc gin cia nhan dang
quan tdm véi cac nhan khac.

Déi v6i nhém hoa tri hai, trong d6 didu quyét dinh dé x4c dinh nhém lién ké nao
chiing s& gin vao va véi héa tri ndo, cac phin tir gin két tuong tmg dugc bidu thi trong
dAu ngodc don, khi cAn d& giai thich muyc dich, nhu trong céc dang thé hién sau:

s, (R1)

w7 |

' hoic  (R?»)-C(O)NH- ho3c (R?)-NHC(0)-;
nhém hodc phin tir thay thé thudng dwoc chon tir s6 luong 16n nhém/phén tir thay thé
khac nhau d3 chi r6 nhém tuong tng (vi dy, R?, RP v.v.). Néu nhém nhu vy dugc st
dung nhidu 14n dé x4c dinh hop chét theo sang ché trong c4c phin phan tir khac nhau, can
phai luén ghi nhé ring cac ting dung khac nhau dugc xem 13 hoan toan doc 14p véi nhau.
Cum tir "luong hitu hiéu diéu tri" nhdm muc dich cta sing ché c6 nghia 13 lugng
chédt ma c6 kha ning x6a bod cic tridu chimg ctia bénh ho#ic ngin ngira hodc 1am thuyén

giam cac triéu ching nay, hodc kéo dai kha ning song sét cia bénh nhén duoc dicu tri.
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Vi du thyec hién sang ché

Danh sach céc chit viét tét

ACN | axetonitril

Bu butyl

conc. | dam dic

d ngay

DCM | diclometan

Et - |etyl

EtOAc | etyl axetat

gid (nhiéu) gity

HPLC | phuong phép séc ky 16ng hiéu ning cao
iPr isopropyl

M mol

Me metyl

min | (nhiéu) phat

ml mililit

MS | phd khéi

N binh thudng

NMP | N-metylpyrolindinon
NMR | Phd cong huéng hat nhén
NP Pha thuong

ppm phén triéu

prep didu ché

R hé sb luu giir

RP pha dao

RT nhiét d6 trong phong
tert bac ba

TFA | axit trifloaxetic

THF | tetrahydrofuran

TLC | sécky 16p mong

tR thoi gian duy tri

Céc dau hi¢u va thuén loi khac cta sang ché s& trd nén hoan toan rd rang hon tir

cac vi du cu the sau nham minh hoa nguyén ly cia sdng ché ma khong giéi han pham vi

cua no.

Téng quan
Tri khi c6 quy dinh khéc, tt c4 cac phan tmg duoc tién hanh trong cac thiét bi c6
ban trén thi trudng bang cach sir dung céc phuong phdp thuong dugce str dung trong phong

thi nghiém héa hoc. C4c nguyén liéu ban dau nhay véi khong khi va/hoic hoi 4m duoc
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bao quan trong mdi trudng khi bao vé va cic phan img va thao tic twong tng duoc tién
hanh trong moi trudng khi bao vé (nito hoic argon).

Hop chét theo sang ché dwoc goi tén theo quy dinh ctia TUPAC. Néu mét hop chit
dugc thé hién bing ca cong thirc ciu tao 13n bing danh phép ctia nd, trong trudong hop c6
mau thuln, cdng thirc cdu tao 13 yéu t& quyét dinh.

Séc ky

Séc ky 16p moéng duogc tién hanh trén dia TLC silicagel 60 trén thuy tinh 1am sin
(c6 chét chi thi huynh quang F-254) do Merck san xuét.

Thiét bi Biotage Isolera Four duoc st dung @& sic ky NP diéu ché tw dong cﬁng
véi cét Interchim Puri Flash (50pm, 12 - 300g) ho#c cot thiy tinh dugc nhdi silicagel do
Millipore san xuét (Granula Silica Si-60A 35-70pm).

HPLC pha d4o diéu ché dugc tién hanh trén cot do Waters san xuét (Sunfire C18,
10um, 30x100mM Part. No. 186003971 hodc X-Bridge C18, 10um, 30x100mM Part.
No. 186003930). Cac hop chét dwoc rira gidi bing cich st dung cac gradient
H,O/axetonitril hoic H,O/MeOH khéc nhau, trong &6 dung dich HCOOH 0,2% duoc bd
sung vao nudc, hodc véi cic gradient khac nhau sir dung dung dich dém bazo trong nudc
(1L nuéc chira Sml dung dich amoni hydrocacbonat (158g trén 1L H>O) va 2ml amoniac
(dung dich 7mol/l trong MeOH)) thay cho hdn hop nuéc-HCOOH.

HPLC phén tich (theo ddi phan mg) ctia cic hop chét trung gian dugc tién hanh trén cot
do Agilent va Waters san xuit. C4c thiét bj phan tich ciing dugc cling dugc cung cip véi
thiét bi phat hién khéi lwong trong mdi trudng hop.

Phd khéi HPLC/phd UV

Thoi gian luu git/MS-ESI* ¢ x4c dinh dic diém ctia cac hop chit vi du theo sang
ché dugc xé4c dinh bing céch st dung thiét bi HPLC-MS (séc ky 16ng hiéu ning cao cling
v6i mdy phat hién phd khéi) do Agilent san xudt. C4c hop chit dwoc ria giai tai dinh
bom dugec coi 1a thoi gian Ivu gitt tR = 0.

Phuong phap HPLC phén tich (A.M.):
Phuong phép 1 (M _1)

HPLC: Loai Agilent 1100

MS: Agilent LC/MSD SL

Cot: Waters, Xbridge C18, 2,5um, 2,1x20mm, Part.No. 186003201
Dung méi: A: 20mM NH:HCO3/ NH3
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B: ACN loai HPLC
MS: Duong tinh va am tinh

Khoang khéi luong: 120 - 800 m/z

Bom:
Luu lugng:
Nhiét do cot:

Gradien:

Sul

1,00ml/phit

60°C

0,00 — 1,50 phut 10 % > 95 % B
1,50 — 2,00 phut 95 % B

2,00 —-2,10 phtit 95 % > 10 % B

Phuong phép 2 (M_2)

HPLC:

MS:

Cot:

Chét rira giai:
Do:

Loai Agilent 1100/1200

Agilent LC/MSD SL

Waters X-Bridge BEH C18, 2,5um, 2,1x30mm

A: 5mM NH4HCO3/19mM NH;3 trong H20; B: ACN (loai HPLC)
MS: ESI kiéu duong tinh va 4m tinh

Khoéng khéi luong: 100 — 800 m/z

Luu luong:
Nhiét do cét:

Gradien:

1,4 ml/phuit

45°C

0,00 - 0,01 phut: 5%B
0,01 — 1,00 phat: 5% = 100 % B
1,00-1,37phat: 100% B
1,37-1,40 phtit: 100% > 5%B

Phuong phap 3 (M_3)

HPLC: Loai Agilent 1100

MS: Agilent LC/MSD SL

Cot: WatersXBridge C18, 5,0pm, 2,1x50mm

Chat rira gidi:  A: 5SmM NH4HCO3/19mM NHj trong H>0; B: ACN (loai HPLC)
Do: MS: ESI kiéu duong tinh va 4m tinh

Khoang khéi lwong: 105 — 1200 m/z

Luu luong: 1,20ml/phut

Nhiét do cot: 35°C

Gradien: 0,00 -0,01 phut: 5%B
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0,01 -1,25phtt: 5% —95%B

1,25-2,00 phtit: 95 % B

2,00-2,01 phut: 95%—5%B
Phuong phap 4 (M_4)

HPLC: Loai Agilent 1100/1200

MS: Agilent LC/MSD SL

Cot: Waters Sunfire, C18, 5,0um, 2,1x50mm, Part. No. 186002539
Chét rira gidi:  A: H,0 + 0,2 % HCOOH; B: ACN

Do: MS: ESI kiéu duong tinh va 4m tinh

Khoang khéi lvong: 105 — 1200 m/z

Luu lugng: 1,20ml/phut

Nhiét d6 c6t:  35°C

Gradien: 0,00 - 0,01 phut: 5%B

0,01 -1,50 phtit: 5% —95%B
1,50 -2,00 phat: 100 % B
Diéu ché hop chét theo sang ché
Hop chét theo séang ché dugc didu ché bing céc phuong phap tong hop duoc md
ta dudi day, trong d6 phan tir thay thé ¢ cong thirc chung c6 nghia nhu dugc néu trén
day. Cac phuong phép niy chi nhim minh hoa séng ché, ma khong gi6i han cac déi tuong
cta né va pham vi ctia hop chét yéu cau bao ho boi cac vi du nay. Néu viée didu ché cac
hop chit ban dau khong duge mé ta thi chung c6 thd mua dugc trén thi truong, c6 thé
duoc didu ché bang cach tuong tu nhu céc hop chét d3 biét hoic cac phuong phap duge
md ta trong ban md ta ndy. Cac chét dugc mo ta trong cac tai lidu chuyén nganh dugc
diéu ché theo cac phuong phap da cong bd.
Mot phuong phép dé diéu ché hop chét c6 cong thirc (I) dwoc minh hoa trén So
dd I: 5,6-dibromopyridin-2-amin A dugc lién hop véi trialkylsilylaxetylen dé thu dugc
hop chét trung gian B ma n6 dugc chuyén héa thanh hop chét trung gian C bing c4ch
amit héa. Axit boronic D c6 thé thu dwgc bing phan tmg boryl héa Miyaura. Bing cach
sir dung phan tmg lién hop Suzuki, tiép theo, axit boronic D ¢6 thé dugc bién ddi truc
tiép thanh hop chit F hoic hop chit trung gian E 13 dugc tbng hop trudc tién va F ¢6 thé
thu dugc & budc tiép theo, trong d6 gbc Ry-bromo dugc bién dbdi thanh nhém Rx cubi

cung. Phan tng loai silyl tao ra hop chét trung gian G ma né dugc chuyén héa thanh H
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vi dy, bing phan tmg lién hop Sonogashira. Cudi ciing, hop chét ¢6 cong thirc (I) thu
duoc bing phan tmg loai nhém bao vé. Céc san phidm dugc tich bing cac phuong phép

thong thudong va tét hon 1a dugc tinh ché bing cach séc ky.
Sodd I:

~ - Bf
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Diéu ché hop chit B
B1) 5-bromo-6-[2-tri(propan-2-yl)silyletynyl]pyridin-2-amin

HzN/EI\K‘s}_
~ T

Trong mdi trudng argon, hdn hgp gdém 5,6-dibromopyridin-2-amin (60g,
233mmol), etynyl-tri(propan-2-yl)silan (64ml, 285mmol), dbng(I) iodua (1,5g,
7,88mmol), trietylamin (80ml, 577mmol), ACN (200ml), THF (100ml) va diclobis-
(triphenylphosphin)paladi(IT) (4,0g, 5,48mmol) duoc khudy trong thdi gian 2 gity & nhiét
d6 50°C. Cac chét rén duoc loc ra, hdn hop thu dugc dugc c6 trong chan khdng va san
phim duogrc tinh ché bing séc ky NP. Hidu sut: 76g (92%). HPLC-MS: M+H = 353/355;
tR = 1,79 phut (Phuong phép 1).

Piéu ché hop chit C
Cl) tert-butyl-N-[1-[[5-bromo-6-[2-tri(propan-2-yl)silyletynyl|pyridin-2-yl]Jamino]-
1-oxopropan-2-yl}-N-metylcarbamat
Br
\* S
>< 7rN Si
—a 1

N,N'-Dixyclohexylcarbodiimit dugc bd sung timg phan vao hdn hop gbm (46,4g,
225mmol) axit 2-[metyl-[(2-metylpropan-2-yl)oxycarbonyl]amino]propanoic (72,9g,
359mmol) va DCM (200ml) trong khi khudy & nhiét d6 5°C. H8n hop nay duoc dé cho
4m dén nhiét d¢ trong phong va tiép tuc khudy trong 30 phut trude khi hdn hop gdm 5-
bromo-6-[2-tri(propan-2-yl)silyletynyl]pyridin-2-amin B1 (53g, 150mmol) trong DCM
(200ml) dugc bd sung vao tir tir. Sau khi khudy trong thoi gian 10 ngay & nhiét do trong
phong, hén hop niy dugc pha lodng véi DCM va chiét bang dung dich nuéc NaHCO;
bao hoa . Gom cac 16p hitu co, 1am khd trén MgSO4 va ¢ trong chén khong. San phdm
duoc tinh ché bing séc ky NP. Hiéu suét: 71g (87%). HPLC-MS: M+H = 538/540; tR =
1,98 phat (Phuong phap 1).

Dé thu dugc cac chit ddng phan ddi quang (R)- hodc (S)- cla cac vi du cubi ciing, axit

(2R)-2-[metyl-[(2-metylpropan-2-yl)oxycarbonyl]amino]propanoic hodc axit (2S5)-2-
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[metyl-[(2-metylpropan-2-yl)oxycarbonyl]amino]propanoic c6 thé dugc sir dung. Vi du,
v6i axit (2S)-2-[metyl-[(2-metylpropan-2-yl)oxycarbonyl]amino]propanoic, thu dugc
hop chit trung gian tert-butyl N-[(18)-1-[(5-bromo-6-{2-[tris(propan-2-yl)-
silyl]etynyl}pyridin-2-yl)carbamoyl]etyl]-N-metylcarbamat (S)-C1:

o) I\/ Br

Hi¢u sudt: 71 g (87%). HPLC-MS: M+H = 538/540; tR = 1,98 phut (Phuong phép_1).
Do d6, tt ca cac hop chét trung gian tiép theo dugc mé ta dudi day ¢ dang triét

quang con c6 thé thu duoc dudi dang chit ddng phéan dbi quang R- hodc S-. Vi dy, D1,

El va F1 thu dugc duéi dang chét ddng phan d6i quang S- bét ddu tir (S)-C1 va theo quy

trinh & dugc mo ta.

Diéu ché hop chét D
D1) axit [6-[2-[metyl-[(2-metylpropan-2-yl)oxycarbonyl]amino]propanoylamino]-2-
[2-tri(propan-2-yl)silyletynyl]pyridin-3-yl]boronic
OH

Hbn hop gdm tert-butyl-N-[1-[[5 -bromo-6-[2-tri(propan-2-yl)silyletynyl]pyridin-
2-ylJamino]-1-oxopropan-2-yl]-N-metylcarbamat C1 (53g, 98mmol), bis(neopentyl
glycolato)diboron (44,5g, 197mmol), KOAc (29g, 295mmol), 1,1'-Bis(diphenyl-
phosphino)feroxen]diclopaladi(I) (2,16g, 2,95mmol) va dioxan (250ml) dugc khudy
trong moi trudng argon trong thoi 'gian 7 gid & nhiét d6 55°C. Hén hop nay duoc pha
loding v6i DCM va chiét bang dung dich nuéc NaHCO3 bdo hoa. Gom cac 16p hitu co,
1am kho trén MgSOs va cb trong chan khéng. San phim duoc tinh ché bing séc ky NP.
Hiéu sut: 44g (89%). HPLC-MS: M+H = 504; tR = 1,67 phut (Phuong phép_1).
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Diéu ché hop chit E
El) tert-butyl N-{1-[(5-{2-bromo-7-metylimidazo[1,2-a]pyridin-3-yl}-6-{2-[tris-
(propan-2-yl)silyl]etynyl} pyridin-2-yl)carbamoyl]etyl } -N-metylcarbamat

o |\B'oH Bre N o I\ N N
WSONE  Ty —  NE
) <1 - T T

>7° e

HOn hop gbm axit [6-[2-[metyl-[(2-metylpropan-2-yl)oxycarbonyl]amino]-
propanoylamino]-2-[2-tri(propan-2-yl)silyletynyl]pyridin-3-yl]boronic =~ D1  (14,7g,
29,2mmol), 2-bromo-3-iodo-7-metylimidazo[1,2-a]pyridin S2 (11,8g, 35,1mmol),
Na,COs (9,3g, 87,7mmol), dioxan (150ml), nudc (30ml) va 1,1'-bis(diphenylphosphino)-
feroxen]diclopaladi(II) (2,14g, 2,92mmol) dugc khudy trong méi trudng argon trong thai
gian 4 gid' & nhiét d6 110°C. O nhiét d6 trong phong, nudc (100ml) duogc bd sung vao va
chiét hdn hop nay bang EtOAc. Gom céc 16p hitu co, 1am kho trén MgSOa, cb trong chan
khong va san phdm dugc tinh ché bing RP HPLC. Hiéu suét: 6,9 g (36%). HPLC-MS:
M+H = 668; tR = 1,82 phtt (Phuong phap_1).

Diéu ché hop chét F
F1) tert-butyl N-[1-({5-[2-(2-metoxypyridin-3-yl)-7-metylimidazo[1,2-a]pyridin-3-
yl]-6-{2-[tris(propan-2-yl)silyl]etynyl } pyridin-2-yl} carbamoyl)etyl]-N-metyl-

carbamat
Br
|
(o) N
\/U\ | “
bJIHOS
Y ~

Hdn hop gdm tert-butyl N-{1-[(5-{2-bromo-7-metylimidazo[1,2-a]pyridin-3-y1}-
6-{2-[tris(propan-2-yl)silyl]etynyl } pyridin-2-yl)carbamoyl]etyl } -N-metylcarbamat E1
(1,0g, 1,50mmol), axit (2-metoxypyridin-3-yl)boronic (1,0g, 6,54mmol), NaCO;
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(475mg, 4,48mmol), dioxan (10ml), nudc (2ml) va 1,1'-bis(diphenylphosphino)feroxen]-

diclopaladi(IT) (218mg, 298pumol) dugc khudy trong méi trudng argon trong thoi gian 3

gio & nhiét do 100°C. O nhiét do trong phong, nude (50ml) duge bd sung vio va chibt

hén hop nay bing EtOAc. Gom céc 16p hitu co, 1am kho trén MgSOas, ¢b trong chan
khong va san phdm duoc tinh ché bing RP HPLC. Hiéu suét: 990mg (95%). HPLC-MS:
M+H = 697; tR = 2,02 phut (Phuong phap 4).
Céc hop chat trung gian sau dugc diéu ché theo cach tuong tu tir E1 st dung cac

axit boronic twong tmg (d6i v&i F2 + F5-F9) hoic pinacol este cia axit boronic (d6i véi
F3-F4):

Cong thuc cau truc

Tén hoéa hoc

tl' et

[phut]

[M+H]

AM.

F2

tert-butyl N-metyl-N-[1-({5-
[7-metyl-2-(2-metylpyridin-
4-yl)imidazo[1,2-a]pyridin-
3-yl]-6-{2-[tris(propan-2-
yl)silyl]etynyl } pyridin-2-
yl}carbamoyl)etyl]carbamat

1,23

681

F3

tert-butyl N-metyl-N-[1-({5-
[7-metyl-2-(1-metyl-1H-
pyrazol-4-yl)imidazo[1,2-
a]pyridin-3-yl]-6-{2-
[tris(propan-2-
yD)silyl]etynyl} pyridin-2-
yl}carbamoyl)etyl]carbamat

1,19

670

F4

tert-butyl N-metyl-N-[1-({5-
[7-metyl-2-(1-metyl-1H-
imidazol-5-yl)imidazo[1,2-
a]pyridin-3-yl]-6-{2-
[tris(propan-2-
yl)silyl]etynyl} pyridin-2-
yl}carbamoyl)etyl]carbamat

1,19

670
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F5

tert-butyl N-metyl-N-[1-({5-
[7-metyl-2-(2-metylpyridin-
3-yl)imidazo[1,2-a]pyridin-
3-yl]-6-{2-[tris(propan-2-
yl)silyl]etynyl} pyridin-2-
yl}carbamoyl)etyl]carbamat

1,23

681

F6

tert-butyl N-metyl-N-[1-({5-
[7-metyl-2-(6-metylpyridin-
3-yl)imidazo[1,2-a]pyridin-
3-y1]-6-{2-[tris(propan-2-
yl)silyl]etynyl}pyridin-2-
yl}carbamoyl)etyl]carbamat

1,75

681

F7

tert-butyl N-metyl-N-[1-({5-
[7-metyl-2-(2-
metylpyrimidin-5-
yl)imidazo[1,2-a]pyridin-3-
yl]-6-{2-[tris(propan-2-
yl)silyl]etynyl}pyridin-2-
yl}carbamoyl)etyl]carbamat

1,22

682

F8

tert-butyl ~ N-[1-({5-[2-(2-
metoxypyridin-4-yl)-7-
metylimidazo[1,2-a]pyridin-
3-yl]-6-{2-[tris(propan-2-
yl)silyl]etynyl}pyridin-2-
yl}carbamoyl)etyl]-N-
metylcarbamat

2,43

697

F9

tert-butyl  N-[1-({5-[2-(6-
metoxypyridin-3-yl)-7-
metylimidazo[1,2-a]pyridin-
3-yl]-6-{2-[tris(propan-2-
yl)silyl]etynyl}pyridin-2-
yl}carbamoyl)etyl]-N-
metylcarbamat

1,27

697
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F10) tert-butyl N-[1-({5-[7-clo-2-(2-metoxypyridin-3-yl)imidazo[1,2-a]pyridin-3-yl]-
6-{2-[tris(propan-2-yl)silyl]etynyl } pyridin-2-yl} carbamoyl)etyl]-N-

metylcarbamat

o MY oH \
I Ne ©
(o) N\ H " % S>_ * \ 7 \N\ A
Y T N

Hdn hop gbm axit [6-[2-[metyl-[(2-metylpropan-2-y1)oxycarbonyl]amino]-‘
propanoylamino]-2-[2-tri(propan-2-yl)silyletynyl|pyridin-3-yl]boronic D1 (895mg,
1,78mmol), 3-{7-clo-3-iodoimidazo[1,2-a]pyridin-2-yl}-2-metoxypyridin S4a (685mg,
1,78mmol), Na,COs3 (565mg, 5,33mmol), dioxan (8ml), nuéc (1,5ml) va 1,1'-bis-
(diphenylphosphino)feroxen]diclopaladi(Il) (130mg, 0,18mmol) dugc khudy trong mdi
trudng argon trong thoi gian 3 gid & nhiét d6 100°C. G nhiét d6 trong phong, nudce
(100ml) dugc bd sung vao va chiét hdn hop nay bing EtOAc. Gom céc 16p hitu co, lam
kho trén MgSOs, ¢b trong chan khong va san phim duoc tinh ché bing RP HPLC. Hiéu
suét: 480mg (38%). HPLC-MS: M+H = 717,
tR = 1,30 phat (Phuong phép_2).

Hop chét trung gian sau dugc didu ché theo cach tuong ty bing cach st dung S4b:

, thru gid
# | Cong thic chu triic - Tén héa hoc lveH]) | AM
. [pht]

Tert-butyl N-[1-({5-
[2-(2-metoxypyridin-
3-yl)imidazo[1,2-
a]pyridin-3-yl]-6-{2-
[tris(propan-2- 1,25 | 683 M_2
yl)silyl]-

etynyl }pyridin-2-
yl}carbamoyl)etyl]-
N-metylcarbamat

F11
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Diéu ché hop chit GvaH
G1) tert-butyl N-[1-({6-etynyl-5-[2-(2-metoxypyridin-3-yl)-7-metylimidazo[1,2-a]-
pyridin-3-yl]pyridin-2-yl} carbamoyl)etyl]-N-metylcarbamat

Hdn hop gdm tert-butyl N-[1-({5-[2-(2-metoxypyridin-3-yl)-7-metylimidazo[1,2-
a]pyridin-3-yl]-6-{2-[tris(propan-2-yl)silyl]etynyl } pyridin-2-yl } carbamoyl)etyl]-N-
metylcarbamat F1 (1,1g, 1,59mmol), THF (20ml) va tetrabutylamoni florua (1mol/l dung
dich trong THF, 1,8ml, 1,8mmol) dwgc khudy & nhiét d6 trong phong trong thoi gian 1 h.
Hbn hop nay dugc pha loing véi EtOAc va chiét bing dung dich nuéc natri
hydrocacbonat bo hoa va nuéc mudi. Gom céc 16p hitu co, 1am kho trén MgSO4 va ¢d
trong chan khong dé tao ra G1 thé ma né dugc sir dung & bude tiép theo ma khong cin
tinh ché thém.

H1) tert-butyl N-[1-({5-[2-(2-metoxypyridin-3-yl)-7-metylimidazo[1,2-a]pyridin-3-
yl]-6-[2-(1-metylisoquinolin-6-yl)etynyl]pyridin-2-yl} carbamoyl)etyl]-N-

metylcarbamat

Diclobis(triphenylphosphin)paladi(I) (114mg, 162pmol) duoc bd sung vao hdn
hop gdm tert-butyl N-[1-({6-etynyl-5-[2-(2-metoxypyridin-3-yl)-7-metylimidazo[1,2-
a]pyridin-3-yl]pyridin-2-yl} carbamoyl)etyl]-N-metylcarbamat G1 (439mg, 812pmol),
6-iodo-1-metylisoquinolin S5 (437mg, 1,62mmol), ddng(I) iodua (15mg, 79umol),
trietylamin (350 pl, 2mmol) va NMP (2ml) trong mdi trudng argon & nhiét do trong
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phong va duoc khudy & nhiét d6 50°C trong thoi gian 17 h. Hén hop nay dugc cd trong
chan khong va san phdm dugc tinh ché bing RP HPLC. Hiéu suét: 223mg (40%). HPLC-
MS: M+H = 682; tR = 1,00 phut (Phuong phap 2).

Céc hop chét trung gian sau dugc diéu ché theo cach twong tu bang cach sir dung

6-iodo-1-metylisoquinolin S5,  6-iodo-1-metyl-1,2-dihydroquinolin-2-on

iodobenzen:

hoac

# Cong thirc cAu tric

Tén hoa hoc

thwu gilr

[pht]

[M+H]

AM.

H2

tert-butyl N-metyl-
N-[1-({5-[7-metyl-
2-(2-metylpyridin-
4-yl)imidazo[1,2-
a]pyridin-3-yl]-6-
[2-(1-
metylisoquinolin-
6-yl)-
etynyl]pyridin-2-
yl}carbamoyl)-
etyl]carbamat

0,98

666

H3

tert-butyl N-metyl-
N-[1-({5-[7-metyl-
2-(1-metyl-1H-
pyrazol-4-yl)-
imidazo[1,2-a]-
pyridin-3-yl]-6-[2-
(1-
metylisoquinolin-
6-yl)-
etynyl]pyridin-2-
yl}carbamoyl)-
etyl]carbamat

0,95

655
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Cbng thirc cu trac

Tén hoéa hoc

thru gitr

[phut]

[M+H]

AM.

H4

tert-butyl N-metyl-
N-[1-({5-[7-metyl-
2-(1-metyl-1H-
imidazol-5-yl)-
imidazo[1,2-a]-
pyridin-3-yl]-6-[2-
1-
metylisoquinolin-
6-yl)-
etynyl]pyridin-2-
yl}carbamoyl)-
etyl]carbamat

0,93

655

M 2

H5

tert-butyl N-metyl-
N-[1-({5-[7-metyl-
2-(2-metylpyridin-
3-yl)imidazo[1,2-
a]pyridin-3-yl]-6-
[2-(1-
metylisoquinolin-
6-yl)-
etynyl]pyridin-2-
yl}carbamoyl)-
etyl]carbamat

0,96

666

H6

tert-butyl N-metyl-
N-[1-({5-[7-metyl-
2-(6-metylpyridin-
3-yl)imidazo[1,2-
a]pyridin-3-yl]-6-
[2-(1-
metylisoquinolin-
6-yl)-
etynyl]pyridin-2-
yl}carbamoyl)-
etyl]carbamat

0,99

666
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# Cbng thic cu tric Tén hda hoc

thwu giir

[phut]

[M+H]

AM.

tert-butyl N-metyl-
N-[1-({5-[7-metyl-
2-(2-metyl-
pyrimidin-5-yl)-
imidazo[1,2-a]-
pyridin-3-yl]-6-[2-
(1-
metylisoquinolin-
6-yl)-
etynyl]pyridin-2-
yl} carbamoyl)-
etyl]carbamat

H7

0,96

667

M 2

tert-butyl N-[1-({5-
[2-(2-
metoxypyridin-4-
yl)-7-
metylimidazo[1,2-
a]pyridin-3-yl]-6-
[2-(1-metyl-
isoquinolin-6-yl)-
etynyl]pyridin-2-
yl}carbamoyl)-
etyl]-N-metyl-
carbamat

H3

1,02

682

tert-butyl N-[1-({5-
[2-(6-
metoxypyridin-3-
yl)-7-
metylimidazo[1,2-
a]pyridin-3-yl]-6-
[2-(1-
metylisoquinolin-
6-yl)-
etynyl]pyridin-2-
yl} carbamoyl)-
etyl]-N-metyl-
carbamat

H9

1,03

682
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Cong thirc cAu triic

Tén héa hoc

thu giit

[phut]

[M-+H]

AM.

H10

tert-butyl N-[1-({5-
[2-(2-
metoxypyridin-3-
yl)-7-metyl-
imidazo[1,2-a]-
pyridin-3-yl]-6-[2-
(1-metyl-2-oxo-
1,2-
dihydroquinolin-6-
yl)etynyl]|pyridin-
2-yl}carbamoyl)-
etyl]-N-metyl-
carbamat

0,96

698

HI11

tert-butyl N-metyl-
N-[1-({5-[7-metyl-
2-(2-metylpyridin-
4-yl)imidazo[1,2-
a]pyridin-3-yl]-6-
(2-phenyletynyl)-
pyridin-2-yl1}-
carbamoyl)-
etyl]carbamat

1,02

601

HI12

tert-butyl N-metyl-
N-[1-({5-[7-metyl-
2-(2-
metylpyrimidin-5-
yl)imidazo[1,2-a]-
pyridin-3-yl]-6-[2-
(1-metyl-2-oxo0-
1,2-
dihydroquinolin-6-
yl)etynyl]pyridin-
2-yl}carbamoyl)-
etyl]carbamat

0,92

683
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# Cong thitc cu tric

Tén hoa hoc

thu gitr

[phit]

[M+H]

AM.

H13

tert-butyl N-[1-({5-
[2-(2-
metoxypyridin-4-
yl)-7-
metylimidazo[1,2-
a]pyridin-3-yl]-6-
[2-(1-metyl-2-0x0-
1,2-
dihydroquinolin-6-
yletynyl]pyridin-
2-yl}carbamoyl)-
etyl]-N-metyl-
carbamat

0,98

698

H14

tert-butyl N-[1-({5-
[2-(6-
metoxypyridin-3-
yl)-7-
metylimidazo[1,2-
a]pyridin-3-yl]-6-
[2-(1-metyl-2-ox0-
1,2-
dihydroquinolin-6-
yDetynyl]pyridin-
2-yl}carbamoyl)-
etyl]-N-metyl-
carbamat

0,99

698

HIS5

tert-butyl N-[1-({5-
[7-clo-2-(2-
metoxypyridin-3-
yl)imidazo[1,2-a]-
pyridin-3-yl]-6-[2-
(1-
metylisoquinolin-
6-yl)-
etynyl]pyridin-2-
yl}carbamoyl)-
etyl]-N-metyl-
carbamat

1,04

702
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< thru gitr
# Cong thirc cau tric Tén hda hoc g [M+H] | AM.
' [phit]

tert-butyl N-[1-({5-
[2-(2-
metoxypyridin-3-
yl)imidazo[1,2-a]-
pyridin-3-yl]-6-[2-
(I- 098 [668 |M2
metylisoquinolin-
6-
yl)etynyl]pyridin-
2.
yl}carbamoyl)etyl]
-N-metylcarbamat

H16 OY\NHL
O

Diéu ché cac vi du (I):
Vidul N-{5-[2-(2-metoxypyridin-3-yl)-7-metylimidazo[ 1,2-a]pyridin-3-yl]-6-[2-
(1-metylisoquinolin-6-yl)etynyl|pyridin-2-yl}-2-(metylamino)propanamit

,Nl o

Hdn hop gdm tert-butyl N-[1-({5-[2-(2-metoxypyridin-3-yl)-7-metylimidazo[ 1,2-
a|pyridin-3-yl]-6-[2-(1-metylisoquinolin-6-yl)etynyl|pyridin-2-yl} carbamoyl)etyl]-N-
metylcarbamat H1 (223mg, 327umol), DCM (10ml) va TFA (2ml) dugc khudy trong
thoi gian 1 gidr & nhiét do trong phong. Toluen (50ml) duge bd sung vao va c6 hén hop
ndy trong chan khéng. San phdm duoc tinh ché bang RP HPLC. Hiéu suit: 88mg (46%).
HPLC-MS: M+H = 582; tR = 1,17 phut (Phuong phép_1).
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~ Céc vi du sau duoc didu ché theo cach twong tu tir H2 — H16:

Cong thic cau truc

Tén héa hoc

thru gitr

[pht]

[M+H]

AM.

N-{5-[7-metyl-2-
(2-metylpyridin-4-
yl)imidazo[1,2-a]-
pyridin-3-yl]-6-[2-
(1-metyliso-
quinolin-6-yl)-
etynyl]pyridin-2-
yl}-2-(metyl-
amino)propanamit

1,13

566

N-{5-[7-metyl-2-
(1-metyl-1H-
pyrazol-4-yl)-
imidazo[1,2-a]-
pyridin-3-yl]-6-[2-
(1-metyliso-
quinolin-6-yl)-
etynyl]pyridin-2-
y1}-2-(metyl-
amino)propanamit

1,10

555

N-{5-[7-metyl-2-
(1-metyl-1H-
imidazol-5-yl)-
imidazo[1,2-a]-
pyridin-3-yl]-6-[2-
(1-metyliso-
quinolin-6-yl)-
etynyl]pyridin-2-
yl}-2-(metyl-
amino)propanamit

1,09

555
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Cong thic cau triac

Tén héda hoc

twu gilr

[phut]

[M+H]

AM.

N-{5-[7-metyl-2-
(2-metylpyridin-3-

yl)imidazo[1,2-a]-

pyridin-3-yl]-6-[2-
(1-metyliso-
quinolin-6-yl)-
etynyl]pyridin-2-
yl}-2-(metyl-
amino)propanamit

1,12

566

N-{5-[7-metyl-2-
(6-metylpyridin-3-
yl)imidazo[1,2-a]-
pyridin-3-yl]-6-[2-
(1-metyliso-
quinolin-6-yl)-
etynyl]pyridin-2-
yl}-2-(metyl-
amino)propanamit

1,14

566

N-{5-[7-metyl-2-
(2-metylpyrimidin-
5-yl)imidazo[1,2-
a]pyridin-3-yl]-6-
[2-(1-metyliso-
quinolin-6-yl)-
etynyl]pyridin-2-
yl}-2-(metyl-
amino)propanamit

1,12

567

N-{5-[2-(2-
metoxypyridin-4-
yl)-7-
metylimidazo[1,2-
a]pyridin-3-yl]-6-
[2-(1-metyliso-
quinolin-6-yl)-
etynyl]pyridin-2-
yl}-2-(metyl-
amino)propanamit

1,21

582

-46-
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Cong thirc cau tric

Tén hda hoc

tivu gie

[phut]

[M+H]

AM.

N-{5-[2-(6-
metoxypyridin-3-
yl)-7-
metylimidazo[1,2-
a]pyridin-3-yl]-6-
[2-(1-metyliso-
quinolin-6-yl)-
etynyl]pyridin-2-
yl}-2-(metyl-
amino)propanamit

1,23

582

10

N-{5-[2-(2-
metoxypyridin-3-
yl)-7-metyl-
imidazo[1,2-a]-
pyridin-3-yl]-6-[2-
(1-metyl-2-oxo-
1,2-
dihydroquinolin-6-
yl)etynyl]pyridin-
2-yl}-2-(metyl-
amino)propanamit

1,10

598

11

N-{5-[7-metyl-2-
(2-metylpyridin-4-
yl)imidazo[1,2-a]-
pyridin-3-yl]-6-(2-
phenyletynyl)-
pyridin-2-yl}-2-
(metylamino)-
propanamit

1,19

501

-47-
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Cbng thitc cAu tric

Tén hda hoc

theu gie

[phut]

[M+H]

AM.

12

N-{5-[7-metyl-2-
(2-metylpyrimidin-
5-yl)imidazo[1,2-
a]pyridin-3-yl]-6-
[2-(1-metyl-2-0x0-
1,2-
dihydroquinolin-6-
yletynyl]pyridin-
2-yl}-2-(metyl-
amino)propanamit

1,04

583

13

N-{5-[2-(2-
metoxypyridin-4-
yl)-7-
metylimidazo[1,2-
a]pyridin-3-yl]-6-
[2-(1-metyl-2-0x0-
1,2-
dihydroquinolin-6-
yDetynyl]pyridin-
2-yl}-2-(metyl-
amino)propanamit

1,13

598

14

N-{5-[2-(6-
metoxypyridin-3-
yD)-7-
metylimidazo[1,2-
a]pyridin-3-yl]-6-
[2-(1-metyl-2-0xo0-
1,2-
dihydroquinolin-6-
yDetynyl]pyridin-
2-yl}-2-(metyl-
amino)propanamit

1,15

598

-48-
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7 tluu gi
# Cong thic cau truc Tén hoéa hoc _ & [M+H] | AM.
[phut]

N-{5-[7-clo-2-(2-
metoxypyridin-3-
yl)imidazo[1,2-a]-
pyridin-3-yl]-6-[2-
(1-metyliso- 1,22 | 602 M1
quinolin-6-yl)-
etynyl]pyridin-2-
yl}-2-(metyl-
amino)propanamit
N-{5-[2-(2-
metoxypyridin-3-
yl)imidazo[1,2-a]-
pyridin-3-yl]-6-[2-
(1-metyliso- { L11 508 M_1
quinolin-6-
yDetynyl]pyridin-
2-yl}-2-(metyl-
amino)propanamit

15

16

Chét ddng phan dbi quang (S)- cta cac vi du thu dugc béng céach st dung (S)-C1
thay cho C1 trong quy trinh téng hop:

, Tdu i
# Cong thirc cAu tric Tén héa hoc o vH] | AM
[phut]

(28)-N-{5-[2-(2-
metoxypyridin-3-
y)-7-
metylimidazo[1,2-
a]pyridin-3-yl]-6-
[2-(1- 1,17 | 582 M1
metylisoquinolin-
6-
yl)etynyl]pyridin-
2-yl}-2-(metyl-
amino)propanamit

(8)-1
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Cong thirc cau tric

Tén héa hoc

Tauy i

[phut]

[M-+H]

AM.

(8)-2

(25)-N-{5-[7-
metyl-2-(2-
metylpyridin-4-yl)-
imidazo[1,2-a]-
pyridin-3-yl]-6-[2-
(1-metyliso-
quinolin-6-yl)-
etynyl]pyridin-2-
yl}-2-(metyl-
amino)propanamit

1,13

566

(8)-3

(28)-N-{5-[7-
metyl-2-(1-metyl-
1H-pyrazol-4-yl)-
imidazo[1,2-a]-
pyridin-3-yl]-6-[2-
(1-metyliso-
quinolin-6-yl)-
etynyl]pyridin-2-
yl}-2-(metyl-
amino)propanamit

1,10

555

(8)-4

(25)-N-{5-[7-
metyl-2-(1-metyl-
1H-imidazol-5-yl)-
imidazo[1,2-a]-
pyridin-3-yl]-6-[2-
(1-metyliso-
quinolin-6-yl)-
etynyl]pyridin-2-
yl}-2-(metyl-
amino)propanamit

1,09

555
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Cbng thirc cu tric

Tén hda hoc

Tduy tri

[phut]

[M+H]

AM.

(8)-5

(285)-N-{5-[7-
metyl-2-(2-
metylpyridin-3-yl)-
imidazo[1,2-a]-
pyridin-3-yl]-6-[2-
(1-metyliso-
quinolin-6-yl)-
etynyl]pyridin-2-
yl}-2-(metyl-
amino)propanamit

1,12

566

(5)-6

(285)-N-{5-[7-
metyl-2-(6-
metylpyridin-3-yl)
imidazo[1,2-a]-
pyridin-3-yl]-6-[2-
(1-metyliso-
quinolin-6-yl)-
etynyl]pyridin-2-
yl}-2-(metyl-
amino)propanamit

1,14

566

(8)-7

(28)-N-{5-[7-
metyl-2-(2-
metylpyrimidin-5-
yl)imidazo[1,2-a]-
pyridin-3-yl]-6-[2-
(1-metyliso-
quinolin-6-yl)-
etynyl]pyridin-2-
yl}-2-(metyl-
amino)propanamit

1,12

567

-51-
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Cbng thirc cdu triic

Tén héa hoc

Tduy tri

[phut]

[M+H]

AM.

(5)-8

(28)-N-{5-[2-(2-
metoxypyridin-4-
yl)-7-
metylimidazo[1,2-
a]pyridin-3-yl]-6-
[2-(1-metyliso-
quinolin-6-yl)-
etynyl]|pyridin-2-
yl}-2-(metyl-
amino)propanamit

1,21

582

($)-9

(285)-N-{5-[2-(6-
metoxypyridin-3-
yl)-7-
metylimidazo[1,2-
a]pyridin-3-yl]-6-
[2-(1-metyliso-
quinolin-6-yl)-
etynyl|pyridin-2-
yl}-2-(metyl-
amino)propanamit

1,23

582

(8)-10

(285)-N-{5-[2-(2-
metoxypyridin-3-
yl)-7-
metylimidazo[1,2-
a]pyridin-3-yl]-6-
[2-(1-metyl-2-ox0-
1,2-
dihydroquinolin-6-
yDetynyl]pyridin-
2-yl}-2-(metyl-
amino)propanamit

1,10

598
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Cong thirc cAu triic

Tén hoa hoc

Tduy tri

[phut]

[M+H]

AM.

(8)-11

(28)-N-{5-[7-
metyl-2-(2-
metylpyridin-4-yl)-
imidazo[1,2-a]-
pyridin-3-yl]-6-(2-
phenyletynyl)-
pyridin-2-yl}-2-
(metylamino)-
propanamit

1,19

501

(8)-12

(285)-N-{5-[7-
metyl-2-(2-
metylpyrimidin-5-
yl)imidazo[1,2-a]-
pyridin-3-yl]-6-[2-
(1-metyl-2-oxo-
1,2-
dihydroquinolin-6-
yDetynyl]pyridin-
2-yl}-2-(metyl-
amino)propanamit

1,04

583

(8)-13

(28)-N-{5-[2-(2-
metoxypyridin-4-
yl)-7-
metylimidazo[1,2-
a]pyridin-3-yl]-6-
[2-(1-metyl-2-0x0-
1,2-
dihydroquinolin-6-
yletynyl]pyridin-
2-yl}-2-(metyl-
amino)propanamit

1,13

598
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. Tdu i
# Cong thirc cau truc Tén héa hoc Y [M+H]
[phii]

AM.

(285)-N-{5-[2-(6-
metoxypyridin-3-
yD)-7-
metylimidazol[1,2-
a]pyridin-3-yl]-6-
[2-(1-metyl-2-oxo- | 1,15 | 598
1,2-
dihydroquinolin-6-
yDetynyl]pyridin-
2-yl}-2-(metyl-
amino)propanamit

(S)-14

(25)-N-{5-[7-clo-
2-(2-
metoxypyridin-3-
yl)imidazo[1,2-a]-
pyridin-3-yl]-6-[2- 1,22 | 602
(1-metyliso-
quinolin-6-yl)-
etynyl]pyridin-2-
y1}-2-(metyl-
amino)propanamit

(8)-15

(28)-N-{5-[2-(2-
metoxypyridin-3-
yl)imidazo[1,2-a]-
pyridin-3-yl]-6-[2-
(1-metyliso- 1,11 | 508
quinolin-6-
yl)etynyl]pyridin-
2-yl}-2-(metyl-
amino)propanamit

(S)-16

Piéu ché khoi cosd S

S1)  2-bromo-7-metylimidazo[1,2-a]pyridin

. OH
HNG C oG N
N~ BF_Q\/U
2. POBr,

-54-
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K2COs (15,7g, 114mmol) duge bd sung timg phan vio axit 2-cloaxetic (19,6g,
207mmol) trong nudc (100ml) & nhiét d6 trong phong va khudy hén hop nay trong thoi
gian 15 phut. 4-Metylpyridin-2-amin (22,5g, 208mmol) dugc bd sung vao, dun néng hén
hop nay dén nhiét d6 hdi luu trong thoi gian 16 h va 1dm mat xudng nhiét do trong phong.
Hdn hop ndy duoc cd trong chan khong dén duéi mot nira thé tich ctia né va etanol lanh
(200ml) dugc bd sung vao. Chat két tia duoc gom, rira bing etanol lanh, 1am khd trong
chan khong va duge st dung truc tiép & budc tiép theo.

Hop chét trung gian thé va POBr; (90g, 341mmol) duoc dun néng dén 100°C
trong thoi gian 16 h. H3n hop nay dugc 1am mat xudng nhiét do trong phong va tir tir bd
sung vao hdn hop gbm DCM (500ml) va dung dich nuéc NaOH (1mol/l, 1000ml) duge
13m lanh trong khi khudy. Sau khi khudy trong thoi gian 1 gid' & nhiét do trong phong,
pha hitu co duoc gom va chiét 16p nudc bing DCM. Gom c4c 16p hitu co, 1dm kho trén
MgSOs, ¢ trong chan khong va san phdm duoc tinh ché bing sic ky NP. Hidu suét: 8,6g
(20%). HPLC-MS: tR = 0,79 phut (Phuong phép_1). ’

S2)  2-bromo-3-iodo-7-metylimidazo[1,2-a]pyridin

Brllr:;:\>—

Hon hop gdm 2-bromo-7-metylimidazo[1,2-a]pyridin S1 (8,6g, 40,8mmol),
N-iodosucxinimit (9,2g, 40,8mmol) va ACN (500ml) dugc khudy & nhiét d6 trong phong
trong thoi gian 3 h. Chét két tiia dugc gom, rira bing ACN va 1am kho trong chan khong.
Hiéu suét: 11,8g (86%). HPLC-MS: tR = 1,09 phut (Phuong phép 1)

S3a) 2-clo-3-{7-cloimidazo[1,2-a]pyridin-2-yl}pyridin

cl cl
N=C 0, TN N= NeC
\_J Ne Y e$]

Tetra-N-butylamoni tribromua (3,18g, 6,60mmol) dugc bd sung vao 1-(2-
clopyridin-3-yl)etan-1-on (1g, 6,43mmol) trong THF (15ml) & nhiét d¢ trong phong va
khudy hén hop niy trong thdi gian 2h. 4-Clopyridin-2-amin (0,83g, 6,43mmol),
NaHCO; (0,56g, 6,67mmol) va etanol (10ml) dugc bd sung vao va hdn hop ndy duge
khudy & nhiét 6 50°C trong thoi gian 16 h. O nhiét d6 trong phong, nude dugc bd sung
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vao va chiét hdn hop nay bing EtOAc. Gom cic 16p hitu co, [am khé trén MgSOs, ¢d
trong chan khéng va san phdm duoc tinh ché bing RP HPLC. Hiéu suit: 0,88g (52%).
HPLC-MS: tR = 0,80 phut (Phuong phap_2).

Céc hop chét trung gian sau dugc diéu ché theo cach tuong tu:

. thuu gid
# | Cong thic chu tric | Tén héa hoc CE ] eH] | AML
[phut]
Cl
S3b M\l@ a]pyridin-2-yl}pyridin ’ -
Ne cl \ 2-clo-3-{7-metyl-
S3c m imidazo[1,2-a]pyridin- | 0,79 |244 | M_2
2-yl}pyridin

S4a) 3-{7-clo-3-iodoimidazo[1,2-a]pyridin-2-yl}-2-metoxypyridin

cl \ \
N= NeC 0 ° al
ST - ey — STy
d \_/ \U /"N
I

Hdn hop gdm 2-clo-3-{7-cloimidazo[1,2-a]pyridin-2-yl}pyridin S3a (0,86g,
3,26mmol), natri metoxit (5,4mol/l trong MeOH, 4ml, 21,6mmol) va metanol (6ml) dugc
khudy & nhiét 6 60°C trong thoi gian 2 ngay, tiép theo, & 80°C trong thoi gian 2 ngay.
& nhiét do trong phong, nude duge bd sung vao va chiét hdn hop nay bang EtOAc. Gom
céc 16p hitu co, 1am khd trén MgSO4 va c6 trong chan khong. Hop chit trung gian
desiodo-S4a (3-{7-cloimidazo[1,2-a]pyridin-2-yl}-2-metoxypyridin tho, HPLC-MS:
M+H = 260; tR = 1,05 phut (Phuong phap_1) dugc sir dung truc tiép ma khong can tinh
ché thém).

N-iodosucxinimit (0,73g, 3,26mmol) va ACN (15ml) duoc bd sung vao nguyén
liéu thd va hdn hop nay dugc khudy trong thoi gian 2 gid & nhiét 4§ trong phong. Chét
két tia dugc gom, ria bang ACN va 1am kho trong chan khdng. Dich loc dugc ¢ trong
chan khong, EtOAc dugc bd sung vao va rira hdn hop nay bang dung dich nuéc chira
10% natri thiosulfat. Gom céc 16p hitu co, 1am kh6 trén MgSOs, c6 trong chin khong va

g6p voi chét két tha dé tao ra hop chét néu & d& muc nay ma n dugce sir dung 6 budc tiép
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theo ma khdng can tinh ché thém. Hiéu suét: 0,69g (55%). HPLC-MS: M+H = 386; tR =
1,13 phut (Phuong phép_1)

Céc hop chit trung gian sau duoc didu ché theo cach tuong tu tir S3b va S3c:

, tl i~
# Cong thirc cau truc Tén hoa hoc [uuhg,m] [M+H] | AM.
' phut
% 3-{imidazo[1,2-
Desiodo-S4b m a]pyridin-2-yl}-2- | 0,90 | 226 M_1
\_7/ N~ metoxypyridin
% 3-{3-
S4b \_/ \O alpyridin-2-yl}-2- | -
! metoxypyridin
\ 2-metoxy-3-{7-
0 metylimidazo[1,2-
Desiodo-Sdc | NT\ N> yu “ 10,81 | 240 M 2
\ 7/ \N._ a]pyridin-2-
yl}pyridin
% 3-{3-iodo-7-
¢ \ 7/ NN alpyridin-2-yl}-2- | -
! metoxypyridin

S5)  6-iodo-1-metylisoquinolin

H,N N ! N

Hbn hop gdm 1-metylisoquinolin-6-amin (27g, 171mmol) trong 2-metylpropan-
2-ol (1,5 1) va axit clohydric (2mol/l, 1,51) dugc lam mat xubng 0°C. Natri nitrit (12g,
177mmol) dugc bd sung vao va tiép tuc khudy trong 30 phut. Hdn hop nay duge dé cho
4m dén nhiét do trong phong va khudy trong thoi gian 5 phut trude khi né dugc 1am mat
xudng 0°C mot 14n nita. Natri iodua (45g, 302mmol) dugc bd sung vao va hdn hop nay
duoc khudy & nhiét do trong phong trong thdi gian 30 phiit. Hén hgp nay dugc pha lodng
v6i nude va chibt bang EtOAc. Pha nuéc duogc bazo héa bing dung dich natri hydroXit

va chiét bing EtOAc. Gom céc 16p hitu co, 1am khd trén MgSO4 va ¢6 trong chan khong.
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San phAm dugc tinh ché bing RP HPLC. Hiéu suét: 5,2g (11%). HPLC-MS: M+H = 270;
tR =1,70 phut (Phuong phéap_3).

Thir nghiém va dir li€u
Thir nghiém gén két XIAP BIR3 va cIAP1 BIR3 (DELFIA)

Mién BIR3 cua XIAP ngudi (bao triim céc axit amin tir 241 dén 356; XIAP BIR3)
va cIAP1 (bao trim cac axit amin tir 256 dén 363; cIAP1 BIR3) dugc bidu hién va tinh
ché tir Ecoli duéi dang protein dung hop GST. Peptit AVPIAQKSE-Lys(Biotin), 1a diu
tan N cia SMAC ngudi thudn thyc (peptit SMAC), duoc sir dung 1am dbi téc tuong téc
trong thir nghiém tuong tac protein-peptit.

Mién BIR3 (10nM) dugc U vé6i peptit SMAC (10nM) trong dung dich dém thu
nghiém (50mM Tris, 120mM NaCl, 0,1% BSA, 1mM DTT, 0,05% TritonX100) trong 1
gi0 & nhiét do trong phong véi sy cd mét cia hop chét e ché. Hon hop thir nghiém dugc
chuyén vao dfa dugc phu strepatvidin va 0 trong 1 gi®d & nhiét do trong phong dé cho
peptit biotinyl héa va mién BIR3 lién hop gén vio dia. Sau vai budc rira, khéng thé khang
GST dugc danh diu Eu (vi dy, Perkin Elmer DELFIA Eu-N1-antiGST AD0250) dugc
b sung vao dé phét hién twong tacs mién BIR3-peptit SMAC theo huong dan ctia Perkin
Elmer. Tém lai, khang thé dugc bd sung vao (ty 1é pha lodng 1:5000 trong dung dich dém
thir nghiém Perkin Elmer DELFIA 2013-01) va 0 trong mét gio. Sau 3 budc rira bing
dung dich dém rra Delfia (Perkin Elmer DELFIA Wash 2013-05), dung dich tidng cudng
(Perkin Elmer Enhancement Asolution 2013-02) dwgc bd sung vao va tiép tuc 1 trong 10
phut. Thoi gian dung giai huynh quang Europi dugc do trong Wallac Victor bing cach
str dung su thiét 1ap thir nghiém chuén.

Tri s8 ICso ctia cac hop chét e ché dugc tinh toén tir két qua thir nghiém thu dugc
bing cach G midn BIR3 vdi peptit SMAC véi su c6 mit clia cac hop chét pha lodng theo
day (vi dy, 1:5). Két qua thir nghiém DELFIA dugc lap dd thi theo ndng dd hop chét va
phin mém GraphPad Prizm dugc sir dung dé tinh toan ndng do tc ché nira t6i da (tri s6
ICso).

Tri s6 ICso 13 hoat tinh sinh hoc cua cac vi du dugc néu trong bang duéi day. Tét

ca céc tri s ICso duge thong béo theo nM va thé hién hoat tinh ctia chit déng phan (S):
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# | cIAP1BIR-3 | XIAP BIR-3
-1 |1 207
-2 |1 N/A
-3 |1 252
S)-4 |1 303
-5 |2 677
-6 |1 108
-7 |1 124
)-8 |1 147
)9 |1 267
($)-10 |1 260
$)-11 |1 13
$)-12 |2 333
($)-13 |1 219
$)-14 |1 1269
$)-15 |2 175
$)-16 |2 304

Thir nghiém trc ché enzym ddng chirc ning P450 cytocrom

Viéc trc ché qua trinh chuyén héa co chét dic hiéu thanh chit chuyén hoa ctia nd
dugc thr nghiém & 37°C véi vi thé gan ngudi va dugc sir dung dé xac dinh viée e ché
enzym ddng chtc ning P450 cytocrom. Dbi véi céc enzym ddng chiic ning P450
cytocrom sau, cdc co chdt va phan tmg chuyén héa ndy dugc theo doi: P450 2C9:
hydroxyl héa Diclofenac; P450 3A4: hydroxyl héa Midazolam; P450 2D6: khir metyl
Dextrometorphan; P450 2C19: hydroxyl héa Mephenytoin; P450 2C8: khir etyl
Amodiaquine.

Thé tich @ cudi cing chtra dung dich d&&m TRIS (0,1M), MgCl, (SmM), ndng do
nhét dinh ctia vi thé gan ngudi phu thudce vao enzym ddng chirc nang P450 dugc do (P450
2C9, P450 3A4: 0,1lmg/ml; P450 2D6: 0,2mg/ml; P450 2C19: 0,5mg/ml; P450 2C8:
0,05mg/ml) va ndng d6 nhit dinh cta co chét riéng biét cho mdi enzym ddng chirc ning

(P450 2C9: Diclofenac 10uM; P450 3A4: Midazolam 5puM; P450 2D6:

-59-



27113

Dextrometorphan 5pM; P450 2C19: S-Mephenytoin 70uM; P450 2C8: Amodiaquine
1uM).

Téc dung ctia hop chét thir nghiém duoc x4c dinh & ndm ndng d6 khac nhau trong
hai bd thir nghiém (vi dy, ndng d6 cao nhit 10-50uM vdi ty 18 pha losing theo day 1:4
tiép theo) hoic khong c6 hop chét thir nghiém (d6i chiing cao). Sau mot thoi gian 0 so
b6 ngan, cac phan ‘g dugc khoi diu bing nhén t6 cing tac dong (NADPH, 1mM) va
duge 1am dirng bing cach 13m lanh dung dich 1 xubng 8°C va sau d6 bd sung mot thé
tich ctia axetonitril. Dung dich ni chuén - thong thudng 1a chét déng vi 6n dinh cua chét
chuyén héa tao ra - dugc bd sung sau khi 1am dimg céc dung dich 4. Chét phan tich tai
dién tich dinh (= chét phan tich tao ra) va ndi tidu chuén dwoc x4c dinh bing phwong
phap LC-MS/MS. Chét phan tich ty 18 tai dién tich dinh tao ra véi ndi tiéu chuén trong
cac dung dich & ndy duoc so sanh hoat dong d6i chimg khong chira hop chét thir nghiém.
Trong mdi quy trinh thir nghiém, IC50 ctia chit trc ché ddi ching duong tinh phu thudc
vao enzym ddng chiic ning P450 dugc do (P450 2C9: sulfaphenazol; P450 3A4:
ketoconazol; P450 2D6: quinidin; P450 2C19: tranylcypromin; P450 2C8: Montelukast)
duoc xac dinh. Két qua thir nghiém dwoc 1ap db thi theo ndng d6 hop chét dé tinh toan
tri s6 ICso (ndng d6 trc ché ban tbi da) ctia hop chit e ché bing cach sir dung phan mém
GraphPad Prizm.

Tri s6 ICso 14 hoat tinh tc ché cua cac vi du dbi véi mbi enzym d@)ng chirc néng
P450 cytocrom riéng biét dugc néu trong bang dudi day. Tét ca cac tri sb IC50 dtrc_rc

thong bao theo pM va thé hién hoat tinh trc ché ctia chit déng phan (S):

# P450 2C19 | P450 2C8 | P450 2C9 | P450 2D6 | P450 3A4
S)-1 |>50 11 38 35 >50
-2 |1,9 0,9 >50 >50 >50
(S)-3 |>50 14 >50 >50 >50
S)-4 |36 9,8 27 6,4 >50
S)-5 |>50 1,3 >50 >50 >50
(S)-6 |>50 25 >50 >50 >50
S)-7 |>50 >50 >50 >50 >50
(5)-8 |38 1,6 >50 >50 >50
5)-9 |>50 15 >50 >50 >50
(5)-10 | >50 9,3 45 >50 >50
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# P450 2C19 | P4502C8 | P450 2C9 | P450 2D6 | P450 3A4
(S)-11 | 14 15 >50 32 46
(S)-12 | >50 >50 >50 >50 >50
$)-13 | 12 4,5 >50 >30 >50
(S)-14 | >50 >50 >50 >50 >50
(S)-15 |32 2,2 19 16 >50
(S)-16 | >50 3,4 21 29 >50

Do d6 hoa tan (phuong phép két tia dung dich DMSO)

Dung dich gbc DMSO 10mM chira hop chét duge sir dung ¢é x4c dinh d6 hoa tan
trong nuéc cia nd. Dung dich DMSO dugc pha lodng véi méi trudng nude (dung dich
dém Mcllvaine c6 d6 pH=6,8) dén ndng d6 cubi ciing 12 250uM. Sau khi lc 24h & nhiét
d6 mdi trudng xung quanh, chét két tha duge tao thanh manh mé& dugc loai bd b%mg cach

loc. Ndng d6 cua dich loc duoc x4c dinh bing céc phuong phéap LC-UV bang cich so

sanh tin hiéu véi tin hiéu cua dung dich d6i ching c6 nong do da biet.

D hoa tan cta cac vi du & d6 pH=6,8 dugc néu trong bang dudi day. Tht ca céac

tri s6 dugc thong béo theo pg/ml thé hién chit ddng phan (S):

" Do hoa tan
[pg/ml] pH 6,8

(S)-1 35

)2 |8

3 |1

(8)-4 39

(Sys |1

()6 |1

©7 |1

(5)-8 |<1

5)-9 |2

(S)-10 |35

$)-11 |N/A

(§-12 | <1

®-13 |1

)-14 |1
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" D06 hoa tan
[ng/ml] pH 6,8.

S)-15 |20

S)-16 |17

Trén co s& cac dic tinh sinh hoc cia ching, cic hop chét cé cong thirc (I) theo
séng ché, hodc céc chit déng phéan hd bién, cac raxemat, cic chat déng phan ddi anh, cac
chit ddng phan khéng ddi quang clia cac hop chit theo sdng ché, cac hdn hop clia chiing
va céc mudi cia tit ca cac dang nay 12 thich hop dé diéu tri céc bénh duge dic trung bdi
su ting sinh té bao qua mic hodc bét thudng.

Vi du, cac bénh ung thu sau c6 thé didu tri bing hop chét theo sang ché, nhung
khong chi gi6i han &: khéi u nfio nhu vi dy, u day than kinh thinh gi4c , u bao hinh sao
nhu u sao bao 16ng, u sao bao sgi, u bao hinh sao nguyén sinh, u sao bao phdng, u sao
bao mét biét hod va u nguyén bao than kinh dém, u lympho ngo, di cin nio, khéi u tuyén
yén nhu u té bao tiét prolactin, khéi u tao HGH (human growth hormone-hormon sinh
truong ngudi) va khdi u tao ACTH (adrenocorticotropic hormone-hormon kich vo
thuong than), u so hiu, u nguyén bao tuy, u ndo nhd va u té bao than kinh dém it gai;
khéi u than kinh (ung thw) nhu vi du khéi u ctia hé than kinh thyc vat nhu u nguyén bao
than kinh, buéu hach than kinh, u cén hach (u tity thuong than, u t8 bao wa crom) va khéi
u cudn mach dong mach canh, khéi u trén hé thin kinh ngoai bién nhu u thin kinh chén
thuong, u xo thin kinh, u ré thin kinh (u bao day thin kinh, Schwannoma) va
Schwannoma 4c tinh, cling nhu khdi u cia hé than kinh trung uwong nhu khéi u ndo va
tay xuong; ung thu rudt nhu vi dy ung thu biéu mé tryc trang, ung thu biéu mé rudt két,
ung thu bidu mé dai trang, ung thu biéu md hiu mén, ung thu bidu mo rudt gia, khdi u
clia rudt non va ta trang; khéi u mi mét nhu ung thu bidu md té bao day; ung thu tuyén
tuy hodic ung thr bidu mé tuyén tuy; ung thu bang quang hodc ung thur biéu md béng
quang; ung thu phéi (ung thu biéu mo cubng phéi) nhur vi du ung thu biéu mo cudng phdi
t& bao nho (ung thu té bao yén mach) va ung thu phdi té bao khéng nhod (non-small cell
bronchial carcinomas-NSCLC) nhu ung thu biéu mé hinh dia, ung thu biéu mé tuyén &
da day va ung thu phéi té bio 16n; ung thu vii nhu vi dy ung thu biéu mé vi nhu ung thur
biéu md éng din sita xAm nhap, ung thu biéu md dang keo, ung thu bidu m6 tidu thity

xam l4n, ung thu bidu mé hinh éng, ung thu bidu md tuyén thé nang va ung thu biéu mo
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té bao dang nhu; u lympho khéng Hodgkin (non-Hodgkin's u lymphos-NHL) nhu vi du
u lymphom Burkitt, u lympho khong Hodgkin (NHL) it 4c tinh va u sui dang nim; ung
thu ttr cung hodc ung thu biéu mo nodi mac tir cung ho#ic ung thu biéu md than tir cung;
héi chimg CUP (Cancer of Unknown Primary); ung thu budng trimg hodc ung thu biéu
md budng trimg nhw ung thu mang nhdy, ndi mac hoic huyét thanh; ung thu tii mat;
ung thu 6ng dAn mét nhu vi du khdi u Klatskin; ung thu tinh hoan nhu vi du u tinh va u
khdng tinh; u lympho (bénh sarcom lympho) nhu vi du u lympho éc tinh, bénh Hodgkin,
u lympho khong Hodgkin (NHL) nhu bénh bach ciu nguyén bao man tinh, bénh bach
cau don nhan, u t& bao mién dich, u twong bao (da u tiy), u nguyén bio mién diéh, u
lympho Burkitt, u sti dang nim ving T, u lympho nguyén bao thoéi bién té bao 16n va u
lympho nguyén bao; ung thu thanh quan nhu vi du khéi u day thanh, khdi u thanh quan
trén, dudi thanh mén va thanh mon; ung thu xuong nhu vi du u syn xuwong, u sun, u
nguyén bao sun, u X0 sun nhé‘ly, u xuong, u xuong dang xuong, u nguyén bao xuong, u
hat 4i toan, té bao khéi u khdng 13, ung thu mé lién két sun, ung thu xwong tao xuong,
sarcom Ewing, bénh ludi sarcom, u trong bao, loan san xo, nang xwong vi thanh nién va
nang xuong phinh mach; u d4u va cb nhu vi du u moi, ludi, sdn miéng, khoang miéng,
lgi, vom mié€ng, tuyén nuée bot, cb hong, khoang mili, xoang miii, thanh quan va tai giﬁa;
ung thu gan nhu vi du ung thu biéu m té bao gan (hepatocellular carcinoma-HCC); bénh
bach ciu, nhu vi du bénh bach cu cép tinh nhu bénh bach ciu lympho bao cp tinh (acute
lymphatic/lymphoblastic leukaemia-ALL), bénh bach cdu tiy bao cip tinh (AML); bénh
bach ciu man tinh nhu bénh bach cdu lympho bao man tinh (CLL), bénh bach cau tity
man tinh (chronic myeloid leukaemia-CML); ung thu da day hodc ung thu biéu md da
day nhu vi du ung thu bidu mé tuyén dang nht, hinh 5ng va mang nhay, ung thu biéu mo
té bao nhin, ung thu bidu mé tuyén vay, ung thu biéu mo té bao nhé va ung thu biu mo
khong biét héa; ung thu t& bao héc t6 nhu vi du ung thu hic t6 lan trén bé mit da, dang
cuc nho, 4c tinh tai chd va 4c tinh & ngon chi; ung thu than nhu vi dy ung thu bidu mo té
bao than hodc u 4c tinh & thin hodc u Grawitz; ung thu thuc quan hodc ung thu biéu mé
thyc quan; ung thu duong vat; ung thu tuyén tién liét; ung thu c¢b hong hogic ung thu biéu
md hong nhu vi du ung thu biéu mé miii hong, ung thu biéu m6 vom hong va ung thu
biéu mo dudi hdu; u nguyén bao véng mac nhu vi dy ung thu &m dao hodc ung thu biéu
mo am dao; ung thu biéu mé hinh dia, ung thu biéu md tuyén, ung thu biéu md tai chb,

ung thu té bao hic t6 4c tinh va sarcom; ung thu bidu mé tuyén giap nhu vi du ung thu
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biéu mo tuyén giap dang nhv, c6 nang va dang tiy, cling nhu ung thu biéu mo giim biét
hoéa; ung thu biéu mé té bao dang vay, ung thu bidu m6 vay va ung thu biéu mé hinh dia
cuada;u tuyén uc, ung thu niéu dao va ung thu 4m ho.

‘Céc bénh ung thu dugc wu tién, ma c6 thé didu tri bing hop chét theo sang ché, 1a
ung thu phéi, gan, rudt két, ndo, vu, buéng tring, tuyén tién liét, tuy, than, da day, dau,
cb va ung thu t& bao chuyén tiép x4m l4n, cling nhu u lympho va bénh bach cAu.

Céc hop chit méi c6 thé duogc sir dung dé phong ngira, diéu tri ngén hodc dai ngay
cac bénh néu trén, tiy y véi ca hoéa tri ligu hodc cac hop chét cua tinh trang k¥ thuat khéc?
nhu vi dy, chét kim t& bao hodc chit gdy doc té bao, chit rc ché ting sinh té bao, chit
chéng tao mach, steroit hodc khang thé.

Céc hop chét ¢6 cong thirc chung (1) c6 thé duge st dung mot minh hogc cing
véi cac chit c6 hoat tinh khac theo sang ché, ty ¥ con cling véi céc chat c6 hoat tinh
dugc ly khac.

T4c nhéan hoéa tri lidu ma c6 thd duge dung két hop v6i hop chét theo sang ché, bao
gdm, nhung khong chi gii han &, hormon, chit twong ty hormon v chét khang hormon
(vi dy, tamoxifen, toremifene, raloxifene, fulvestrant, megestrol axetat, flutamit,
nilutamit, bicalutamit, aminoglutethimit, cyproterone axetat, finasteride, buserelin axetat,
fludrocortisone, fluoxymesterone, medroxyprogesterone, octreotide), aromatase chét c
ché (vi duy, anastrozole, letrozole, liarozole, vorozole, exemestane, atamestane), chét chu
vén va chit d6i khang LHRH (vi du, goserelin axetat, luprolide), chit trc ché yéu t6 ting
trudng (yéu td ting trudng nhu vi du "yéu t6 ting trudng c6 ngudn gbc tidu cﬁﬁ" va "yéu
t6 tang trudng té bao gan", chit e ché 14 vi dy khang thé "yéu t6 ting trudong”, khang
thé “thu th8 yéu t6 ting truéng" va chit (e ché tyrosin kinaza, nhu vi du cetuximab,
gefitinib, imatinib, lapatinib va trastuzumab); chét chéng chuyén héa (vi du, antifolat nhu
metotrexate, raltitrexed, chit twong tu pyrimidin nhu 5-fluorouracil, capecitabin va
gemcitabin, chét tuong tu purin va adenosin nhu mercaptopurine, thioguanine, cladribine
va pentostatin, cytarabine, fludarabine); khang sinh chéng khéi u (vi duy, anthracyclins
nhu doxorubicin, daunorubicin, epirubicin va idarubicin, mitomycin-C, bleomycin,
dactinomycin, plicamycin, streptozocin); dan xuét platin (vi du, cisplatin, oxaliplatin,
carboplatin); chét alkyl héa (vi du, estramustin, meclorethamin, melphalan,
chlorambucil, busulphan, dacarbazin, xyclophosphamit, ifosfamit, temozolomide,

nitrosoure nhu vi du carmustin va lomustin, thiotepa); chat chong phan bao (vi du, Vinca
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alkaloid nhu vi du vinblastine, vindesin, vinorelbin va vincristine; va taxan nhu
paclitaxel, docetaxel); chit rc ché topoisomeraza (vi dy, epipodophyllotoxin nhu vi du
etoposide va etopophos, teniposide, amsacrin, topotecan, irinotecan, mitoxantron) va mét
sb tac nhan hoa tri 1iéu nhu amifostin, anagrelid, clodronat, filgrastin, interferon alpha,
leucovorin, rituximab, procarbazine, levamisole, mesna, mitotane, pamidronate va
porfimer.

Céc dbi tac két hop c6 thé khac 1a 2-clodesoxyadenosine, 2-fluorodesoxycytidine,
2-metoxyoestradiol, = 2C4,  3-alethine, 131-I-TM-601, 3CPA,  7-etyl-10-
hydroxycamptothecin, 16-aza-epothilone B, A 105972, A 204197, aldesleukin;
alitretinoin, altretamin, alvocidib, amonafide, anthrapyrazol, AG-2037, AP-5280,
apaziquone, apomine, aranose, arglabin, arzoxifene, atamestane, atrasentan, auristatin
PE, AVLB, AZ10992, ABX-EGF, ARRY-300, ARRY-142886/AZD-6244, ARRY-
704/AZD-8330, AS-703026, azacytidine, azaepothilone B, azonafide, BAY-43-9006,
BBR-3464, BBR-3576, bevacizumab, biricodar dixitrat, BCX-1777, bleocin, BLP-25,
BMS-184476, BMS-247550, BMS-188797, BMS-275291, BNP-1350, BNP-7787,
BIBW 2992, BIBF 1120, bleomycinic axit, bleomycin A, bleomycin B, bryostatin-1,
bortezomib, brostallicin, busulphan, CA-4 prodrug, CA-4, CapCell, calcitriol, canertinib,
canfosfamit, capecitabine, carboxyphtalatoplatin, CCI-779, CEP-701, CEP-751, CBT-1
cefixime, ceflatonin, ceftriaxone, celecoxib, celmoleukin, cemadotin, CH4987655/RO-
4987655, clotrianisene, cilengitide, ciclosporin, CDA-II, CDC-394, CKD-602,
clofarabin, colchicin, combretastatin A4, CHS-828, CLL-Thera, CMT-3 cryptophycin
52, CTP-37, CP-461, CV-247, cyanomorpholinodoxorubicin, cytarabine, D 24851,
decitabine, deoxorubicin, deoxyrubicin, deoxycoformycin, depsipeptit,
desoxyepothilone B, dexamethasone, dexrazoxanet, dietylstilbestrol, diflomotecan,
didox, DMDC, dolastatin 10, doranidazol, E7010, E-6201, edatrexat, edotreotide,
efaproxiral, eflornithine, EKB-569, EKB-509, elsamitrucin, epothilone B, epratuzumab,
ER-86526, erlotinib, ET-18-OCH3, etynylcytidine, etynyloestradiol, exatecan, exatecan
mesylat, exemestane, exisulind, fenretinide, floxuridine, axit folic, FOLFOX, FOLFIRI,
formestane, galarubicin, gallium maltolate, gefinitib, gemtuzumab, gimatecan,
glufosfamit, GCS-IOO, G17DT immunogen, GMK, GPX-100, GSK-5 126766,
GSK-1120212, GW2016, granisetron, hexametylmelamin, histamin, homoharringtonine,

hyaluronic axit, hydroxyurea, hydroxyprogesterone caproate, ibandronate, ibritumomab,
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idatrexate, idenstrol, IDN-5109, IMC-1C11, immunol, indisulam, interferon alpha-2a,
interferon alfa-2b, interleukin-2, ionafarnib, iproplatin, irofulven, isohomohalichondrin-
B, isoflavone, isotretinoin, ixabepilone, JRX-2, JSF-154, J-107088, oestrogen li€n hop,
kahalid F, ketoconazol, KW-2170, lobaplatin, leflunomide, lenograstim, leuprolide,
leuporelin, lexidronam, LGD-1550, linezolid, lutetium texaphyrin, lometrexol,
losoxantrone, LU 223651, lurtotecan, mafosfamit, marimastat, mecloethamin,
metyltestosteron, metylprednisolone, MEN-10755, MDX-H210, MDX-447, MGV,
midostaurin, minodronic axit, mitomycin, mivobulin, MK-2206, MLNS518, motexafin
gadolinium, MS-209, MS-275, MX6, neridronate, neovastat, nimesulide, nitroglycerin,
nolatrexed, norelin, N-axetylcysteine, 06-benzylguanine, omeprazol, oncophage,
ormiplatin, ortataxel, oxantrazol, oestrogen, patupilone, pegfilgrastim, PCK-3145,
pegfilgrastim, PBI-1402, PEG-paclitaxel, PEP-005, P-04, PKC412, P54, PI-88, pelitinib,
pemetrexed, pentrix, perifosine, perillylalcohol, PG-TXL, PG2, PLX-4032/RO-5185426,
PT-100, picoplatin, pivaloyloxymetylbutyrate, pixantrone, phenoxodiol O, PKI166,
plevitrexed, plicamycin, axit polyprenic, porfiromycin, prednisone, prednisolone,
quinamed, quinupristin, RAF-265, ramosetron, ranpirnase, RDEA-119/BAY 869766,
rebeccamycin analogues, revimid, RG-7167, rhizoxin, rhu-MAb, risedronate, rituximab,
rofecoxib, Ro-31-7453, RO-5126766, RPR 109881A, rubidazon, rubitecan, R-
flurbiprofen, S-9788, sabarubicin, SAHA, sargramostim, satraplatin, SB 408075,
SU5416, SU6668, SDX-101, semustin, seocalcitol, SM-11355, SN-38, SN-4071, SR-
27897, SR-31747, SRL-172,  sorafenib,  spiroplatin,  squalamin, axit
suberanilohydroxamic, sutent, T 900607, T 138067, TAS-103, tacedinaline, talaporfin,
tariquitar, taxotere, taxoprexin, tazarotene, tegafur, temozolamit, tesmilifene,
testosterone, testosterone propionat, tesmilifene, tetraplatin, tetrodotoxin, tezacitabine,
thalidomide, theralux, therarubicin, thymectacin, tiazofurin, tipifarnib, tirapazamin,
tocladesine, tomudex, toremofin, trabectedin, TransMID-107, transretinic axit,
traszutumab, tretinoin, triaxetyluridine, triapine, trimetrexate, TLK-286TXD 258,
urocidin, valrubicin, vatalanib, vincristine, vinflunine, virulizin, WX-UK1, vectibix,
xeloda, XELOX, XL-281, XL-518/R-7420, YM-511, YM-598, ZD-4190, ZD-6474,
7ZD-4054, ZD-0473, ZD-6126, ZD-9331, ZDI839, zoledronat va zosuquidar. |
Céac dugce phém thich hop bao gém, vi du, vién nén, vién nang, thudc dan, dung

dich - dic biét 14 dung dich tiém (dudi da, trong tinh mach, trong bép) va truyén - cdn
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ngot, hdn dich hosic bot phan tan dugc. Ham lugng cia (cac) hop chét c6 hiéu qua duogc
ly can phai ndm trong khoang tir 0,1 dén 90% khbi luong, tbt hon tir 0,5 dén 50% khéi
lwong cua tdng thanh phin ché phdm, tic 14 véi cac lwong di d& dat duge pham vi lidu
luong duge xac dinh dudi day. Néu cin, lidu lwong d3 dinh c¢6 thé dugc ding vai lan
trong mot ngay.

Vién nén thich hop cé thé thu duoc, vi dy, béng cach tron két hop (céc) hoat chét
v6i cac ta duoc da biét, vi du cac chit pha loéing tro nhur canxi cacbonat, canxi phosphat
hodc lactoza, chét phén hiy nhu tinh bt ngd hodc axit alginic, chét két dinh nhu tinh bot
hoic gelatin, chit 1am tron nhu magie stearat hogic bt talc vi/hojc cac chét 1am tri hodn
su giai phong, nhu cacboxymetyl xenluloza, xenluloza axetat phtalat, hodc polyvinyl
axetat. Vién nén ciing c6 thé bao gdbm nhiéu 16p.

Do d6, vién nén boc ¢6 thé duoc diéu ché béng cach boc céc 161 dugc tao ra theo
cach tuong tu nhu vién nén bang cac chit théng thuong dugc st dung dé boc vién nén,
vi du colidon hodc senlac, gdbm arabic, bot talc, titan dioxit hodc dudng. Pé dat duoc su
giai phéng chdm hodc ngin chin kha ning khéng tuong hop, 16i ciing ¢ thé bao gdm
nhiéu 16p. Tuong tw, 16p boc vién nén c6 thé bao gdm nhiéu 16p ¢ dat dugc su giai phéng
chém, c6 thé sir dung céc t4 dugc néu trén d6i véi vién nén.

Xi-r6 hodic cdn ngot chira hoat chit hoic hdn hop cia chiing theo sang ché c6 thé
chira thém chét tao ngot nhu sacarin, xyclamat, glyxerol hoic dudng va chit diéu vi, vi
du, chit didu vi nhu vanillin hodc chiét xuit cam. Chiing cling co thé chira cac chét phu
gia hodc chét 1am diic huyén phi nhu natri cacboxymetyl xenluloza, chét tao 4m vi duy
nhu san phim ngung cta céc rugu béo vdi etylen oxit, hoic chdt bao quan nhu
p-hydroxybenzoat.

Dung dich tiém va truyén dugc bao ché theo cach thong thudng, vi dy, béng cach
bd sung chit ding truong, cht bao quan nhu p-hydroxybenzoat, hoic chét én dinh nhu
mudi kim loai kidm cta axit etylendiamin tetraaxetic, tiiy y sit dung chit nhii héa va/hoic
chit phan tan, trong khi néu nudc dugc sir dung 13m chit pha lodng, vi du, dung méi hitu
co ¢6 thé ty y duge sir dung 1am chét solvat héa hodc chit trg gitip hoa tan, va dugc
chuyén vao lo thudc tiém hodc ng thudc tiém hozc chai dich truyén.

Vién nang chita mt hodc nhiéu hoat chit hosic hdn hop cuia cc hoat chét c6 thé,
vi du dugc didu ché bing cach tron két hop hoat chit véi cac chit mang tro nhu lactoza

hodc sorbitol va dong gdi ching thanh vién nang gelatin.
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Vién dan dat thich hop cé thé duoc tao ra, vi du béng cach tron két hop véi cac
chét mang dugc tao ra cho muc dich ndy, nhu cidc loai m& trung tinh hoac
polyetylenglycol hozc d4n xuét ciia ching.

T4 dugc ma c6 thé dugce sir dung bao gém, vi dy, nuée, dung méi hitu co duge
dung nhu parafin (vi dy, céc ph'?m cit dau mo), dau thuc vat (vi du, dau lac hoic dau
vimg), cac ruou don hodc da chirc (vi du, etanol hozc glyxerol), cic chit mang vi du nhu
bot khoang tu nhién (vi dy, kaolin, dAt sét, bot talc, da phén), bot khodng tbng hop (vidu,
axit silixic va céc silicat d§ phén tén cao), cic duong (vi du, duong mia, lactoza va
glucoza), cac chét nhii héa (vi du, lignin, nudce thai sulphit, metylxenluloza, tinh bjt va
polyvinylpyrolidon) va céc chét 1am tron (vi du, magie stearat, bdt talc, axit stearic va
natri lauryl sulphat).

Céc ché phim dugc ding bing cic phuong phép thong thudng, tét hon 13 qua
dudng miéng hodc qua da, t5t nhit 13 qua dudng miéng. P& ding theo dudng udng, vién
nén di nhién c6 thé chira, ngoai cac chit mang néu trén, céc chit phu gia nhu natri xitrat,
canxi cacbonat va dicanxi phosphat cting véi cac chit phu gia khac nhu tinh bot, t6t hon
13 tinh b6t khoai tay, gelatin va tuong tu. Ngoai ra, cac chit lam tron nhu magie stearat,
natri lauryl sulphat va bot talc c6 thé dugc sir dung ddng thoi trong qua trinh tao vién
nén. Trong trudng hop huyén phil nude, cac hoat chit c6 thé duoc két hop véi cac chit
didu vi hodic chit tao mau khéac nhau ngoai cac ta dugc néu trén.

Pé ding qua dudng ngoai tiéu hoa, c6 thé sir dung dung dich chira hoat chét véi
chét mang 16ng thich hop.

Tuy nhién, d6i khi c6 thé cAn phai vuot ra ngoai luong da dinh, tily thudc vao thé
trong, duong ding, dép g riéng biét v6i thude, ban chit cia ché phim ctia né va thoi
gian hodc khoang cich ma thudc dugc ding. Do d6, trong mét s6 trudng hop, c6 thé 12
dAy du khi str dung luong it hon lwong t6i thidu néu trén, trong khi & nhiing trudng hop
khac, cAn phai vuot trén gidi han trén. Khi duge ding véi lwong 16n nén chia chiing thanh
nhiéu liéu nhé dé ding trong ngay.

Céc vi du v& dugc phim dudi diy minh hoa sang ché ma khong gidi han pham Vl

cua no:
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Vi du v& duoc phidm

A) Vién nén trén mdi vién nén
hoat chét theo cong thic (I) 100mg
lactoza 140mg
tinh bot ngod 240mg
polyvinylpyrolidon 15mg
magie stearat Smg
500mg

Hoat chit d4 nghién min, lactoza va mét lugng tinh bot ngd duge tron véi nhau.
Hbn hop nay dugc sang, tiép theo, 1am 4m bang dung dich chtra polyvinylpyrolidon trong
nudc, nhao, tao hat udt va séy. Céc hat, tinh b6t ngd va magie stearat con lai dugc sang
va tron v6i nhau. Hn hop nay duoc nén dé tao ra vién nén c6 hinh ddng va kich thude

thich hop.

B) Vién nén trén mdi vién nén
hoat chét theo cong thic (I) 80mg
lactoza 55mg
tinh bot ngo 190mg
xenluloza vi tinh thé 35mg
polyvinylpyrolidon 15mg
tinh bdt natricarboxymetyl 23mg
magie stearat 2mg

400mg

Hoat chit da nghién min, mot lugng tinh bdt ngd, lactoza, xenluloza vi tinh thé va
polyvinylpyrolidon dwgc trdn v6i nhau, hdn hgp nay duge sang va xu ly béng tinh bt
ngd con lai va nudce dé tao ra hat s& dugc siy kho va sang. Tinh bot natricarboxymetyl
va magie stearat dugc bd sung vao va tron va hdn hop ndy duoc nén dé tao ra vién nén

c6 kich thude thich hop.
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) Dung dich éng tiém

hoat chét theo cong thirc (I) 50mg
natri clorua 50mg
nuée dé tiém Sml

Hoat chit duoc hoa tan trong nudc & chinh d§ pH ciia né hoic tiy y & 6 pH=5,5
dén 6,5 va natri clorua duoc bd sung vao d& 1am cho né ding trwong. Dung dich thu dugc
duoc loc dé khong con chét gay sbt va dich loc duge chuyén trong diu kién v6 tring voa
éng thudc tidm, tiép theo, tiét tring va bit kin né bing cach han. Ong thuéc tiém nay chta

5mg, 25mg va 50mg hoat chét.
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YEU CAUBAO HOQ

1. Hop chét c6 cong thirc I:

trong dog
R! duoge chon tir hydro, -Ci.3alkyl va halogen;
R? dugc chon tir hydro, -Ci.3alkyl va halogen;
R3? dugc chon tir phenyl hodc heteroaryl cé 9 dén 14 canh, trong d6 mdi nhém
trong s cac nhém nay tiy ¥ duoc thé bang R® hoic,
R3 13 gbc phenyl dugce ngung tu véi heteroxycloalkyl c6 5-6 canh, trong d6 mdi
nhém trong sd cic nhom nay tity y va doc 14p duge thé bing mot hozc nhiéu R;
R* 12 heteroaryl c6 5 hodc 6 canh dugc thé béng -Ci.zalkyl hodce -O-Cisalkyl;
R’ 14 -Cialkyl;
R® 12 =0 ho#c -C1-3alkyl;
hodc mubi ctia hop chét nay.

2. Hop chét theo diém 1 hodc mudi cta né, trong d6 R! duge chon tir hydro, -CHs
va CL

3. Hop chét theo diém 1 hozc 2 hojc mudi ctia né, trong d6 R? duge chon tir hydro,
-CH; va Cl.

4. Hop chét theo didm bt ky trong s6 cac diém tir 1 dén 3 hogc mudi ctia nd, trong
d6 R! 13 hydro va R? dugc chon tr hydro, -CHs va Cl.

5. Hop chét theo diém bét ky trong sb céc diém tir 1 dén 4 hodc mubi cta né, trong
d6 R* 14 heteroaryl 6 canh duoc thé bing -Ci.salkyl hodc -O-Cisalkyl.

6. Hop chét theo diém bét ky trong s cac diém tir 1 dén 4 hosic mudi ctia né, trong
d6 R* duogc chon tir pyridyl, pyrimidinyl, pyrazolyl, imidazolyl, mdi nhém nay
doc lap duge thé bang -Ci.salkyl hogc -O-Cisalkyl.
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7. Hop chét theo diém bét k¥ trong s6 cac diém tir 1 dén 4 hodic mubi ciia nd, trong
d6 R* dugc chon tir pyridyl, pyrimidinyl, pyrazolyl, imidazolyl, mdi nhém nay
doc 1ap duoc thé bang -CH; hoic -O-CHs.

8. Hop chét theo didm bt ky trong s6 cac diém tir 1 dén 7 hodc mudi ctia nd, trong

d6 R? duoc chon tir phenyl,

T T
~.N ll\l 0
va .

9. Hop chét theo diém 1, trong d6 hop chit nay duoc chon tir:

# Céng thic cu tric # Céng thirc cdu triic

(S)-1 (S)-2

(S)-3 (S)-4
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(8)-5 (S)-6
(S)-7 (S)-8
(5)-9 (S)-10
(5)-11 (S)-12
(5)-13 (S)-14
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(S)-15

(S)-16

hodc mudi cua no.

10. Hop chét c6 cong thiic:

(S)-1

hodc mudi ciia no.

11.Hop chét c6 cong thic:

(S)-3

hodc mudi cua no.

12. Hop chét c¢é cong thirc:
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(8)-4

hodc muodi cda nd.

13.Hop chét c6 cong thirc:

(S)-6

hodc muodi cda no.

14.Hop chét c6 cong thic:

(S)-9

hodc muodi cua nd.

15. Hop chét c6 cong thirc:
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(S)-10

hodc muodi ctia no.

16. Hop chét c6 cong thic:

(S)-12

hodc mudi cia nd.

17. Hop chét c6 cong thirc:

(S)-13

hodc mudi cua no.

18.Hop chét c6 cong thirc:
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(S)-15

hodc mudi cia nd.

19.Hop chét c¢6 cong thirc:

(S)-16

hodc mudi cuia no.

20. Mubi dugc dung ctia hop chit theo diém bét ky trong sé cac diém tir 9 dén 19.
21. Dugc phdm chita mdt hodc nhidu hop chit theo diém bét ky trong s cac diém tir
1 dén 19, hodc mudi dugc dung ciia n6 1am hoat chét, tiy v két hop véi ta duoc

va/hoic chit mang thong thudng.
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