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(57) Sang ché dé cap dén hop chat duoc thé hién bang Cong thirc (I):
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trong d6 vong A 1a di vong dugc thé hodc khong duoc thé; vong C la vong benzen
hodc tuong tu; R* 1 halogen hoic twong tu; moi R% va R% doc 1ap 1a hydro hoic
tuong tu; R® 1a alkyl duoc thé hodc khong dugc thé hodc tuong tu; R 1a hydro
hodc tuong ty; va n 1a s6 nguyén tir 1 dén 3. Ngoai ra, sang ché con dé cap dén
dugc pham va chat trc ché integraza HIV (human immunodeficiency virus - virut

gy suy giam mién dich ¢ nguoi) chira hop chit nay.
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Linh vuwe ky thuit dwoc dé cip

Sang ché d& cap dén hop chit mai c6 hidu qua chéng virut. Cu thé hon 1,
sang ché dé cap dén dan xuét carbamoylpyridon da vong c6 hoat tinh trc ché
integraza HIV va st dung thube, dic biét 1a, thubc chéng HIV bao gdm din xuat
nay.

Tinh trang k§ thuit ciia sang ché

Trong sb cac virut, virut gdy suy giam mién dich & nguoi (sau day, viét
tit 13 HIV- human immunodeficiency virus), mot loai retrovirus, dugc biét dén
1a gy ra hoi chung suy giam mién dich méc phai (sau day, viét tit 13 AIDS-
acquired immunodeficiency syndrome). Cdc huéng dan khac nhau hién tai
khuyén céo cdc bénh nhan didu tri 1an ddu vé& két hop chét @rc ché integraza
(dolutegravir, van van) lam thudc chinh v&i hai chét trc ché phién ma nguoc cla
axit nucleic (ABC + 3TC, FTC + TAF, van van) khac nhau vé dic diém khéang,
lam thudc diéu tri AIDS. Do hiéu qua manh va dd an toan cao, nén céac két hop
nay c6 muc do hai long cao so voi céc thudc diéu tri ban dau. Trong khi d6, viéc
bit ddu diéu tri sau khi phat hién 1ay nhiém HIV da khuyén cao do da c6 thudce
an toan va su chun doan tbt. Ngoai ra, giai doan st dung thubc trd nén dai do
ngudi bi nhidm HIV ¢6 tudi tho trung binh gin hon véi tudi tho trung binh cua
ngudi khoe manh. Néu céc tic dung phu bét loi cua cac chat trc ché phién ma
ngugc cua axit nucleic xuét hién hodc mot khi xuét hién virut khang do sir dung
thube 14u dai, thi khong c¢6 phuong phéap diéu tri thich hgp nao khac. Do do, ¢6
dong thai dang dién ra la khong st dung cac chit ¢rc ché phién mi nguogc cla
axit nucleic. Do d6, mong mudn 14 thiét 1ap diéu tri bing hai thudc véi hai thube
chinh. Do d6, mong mudn 1 c6 su phat trién thudc chinh ma c6 thé két hop dugc
v&i chét e ché. Ngoai ra, su phat trién thudc diéu tri c6 thoi gian st dung thudce
dai hon, tic 13, thubc tiém tdc dung lau dai ma viéc diéu tri dugc hoan thanh
bang mdt miii tiém & cac khodng thoi gian 1 thdng hodc dai hon dugc mong mudn
dé cai thién sy mét moi trong viéc st dung thudc do st dung thudc 1au dai va cai

thién QOL (quality of life-chét lwgng cudc sbng) cua cac bénh nhén theo cach
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sao cho c4dc bénh nhin nay tdn hudng hon nita cudc song hang ngay.

Dé dap ung cic yéu ciu nay, cabotegravir G ché integraza dang dugc phat
tridn dudi dang thubc tiém tac dung lau dai & Ph3. Ngoai ra, rilpivirin Gc ché
phién mi nguoc khong phai cua axit nucleic ciing dang dugc phat trién dudi
dang thudc tiém tac dung 1au dai. Viéc thiét 14p phwong phap diéu tri dang dugc
thuc nghiém bing cach st dung hai thudc nay. Tuy nhién, céc thubc nay dugc
tiém mot thang hodc hai thang mat 14n va can phai tiém téng cong & 3 hodc 4 vi
tri ¢6 chtrng dau. Do do, su phat trién ctia thudc ma viée diéu tri duge hoan thanh
bang mdt miii tiém mbi 3 thang c6 it chung dau & 1iéu thap hon dugc mong mubn

dé cai thién thém QOL ctia cac bénh nhan.

Raltegravir va elvitegravir la céc thubc ding qua dudng miéng thé hé thu
nhét va dolutegravir 1a thudc ding qua dudng miéng thé hé thu hai dd dugc dua
ra lam cac chit wc ché integraza. Khi bénh nhéan didu tri 14n dau st dung
dolutegravir, khong xuét hién sy dot bién khang. Tuy nhién, dolutegravir, khi
dugc st dung dé didu tri cho bénh nhan bi nhiém virut khang cht tc ché
integraza thé hé tha nhét, c6 thé khong con hiéu qua do c6 thém su dot bién
khang. Do d6, su phat trién chit Gc ché c6 rao chén dé khang cao hon rao chin

dé khang cia dolutegravir ciing dugc mong muon.

Dan xuét carbamoylpyridon da vong c6 hai vong hodc cao hon da duoc
biét dén 1a mot trong sb cac thubc chdng HIV c¢6 tac dung tc ché integraza (Cac
tai liéu sang ché 1 dén 29). Trong sb ching, Tai lidu sang ché 3 mo ta dan xuit
carbamoylpyridotriazin. Tuy nhién, khong c6 tai liéu nao mo ta dan xuit
carbamoylpyridotriazin da vong c6 ba vong trd 1én c6 hoat tinh tuy y ma la hop

chét theo sang ché.

Danh muc tai liéu trich dan

Tai liéu sang ché
Tai liéu sang ché 1: WO 2006/088173
Tai lidu sang ché 2: WO 2006/116764
Tai liéu sang ché 3: WO 2007/049675

Tai lidu sang ché 4: WO 2011/129095
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VAan d& k§ thuat cin giai quyét

Muc dich cua sang ché 12 @& xuét hop chét c6 tac dung 1au dai méi c6 hoat
tinh @rc ché integraza véi hang rao d& khang cao.
Céch thirc giai quyét van dé

Cac tac gia sang ché da tién hanh nghién ctru k¥ ludng va sau d6 da phat
hién thdy ring din xuét carbamoylpyridon méi c6 tac dung e ché integraza véi
hang rao dé& khang cao. Céc tac gia sang ché con phat hién thdy ring hop chit
theo sang ché va sir dung thudc bao gdm cua chit hop nay 1a hitu dung lam thude
chéng virut (vi du, thudc chbng retrovirus, thudc chéng HIV, thubc chdng
HTLV-1 (virus gdy bénh bach ciu té bao T & nguoi tuyp 1), thubc chdng FIV
(virus gdy suy giam mién dich & meo), va thudc chéng SIV (virus gy suy giam
midn dich & khi)), dic biét 13, thubc chéng HIV, thudc chéng AIDS, hodc thube
didu tri ddi v6i cac bénh lién quan cua nod, van van, viéc hoan thién sang ché
dugc trinh bay dudi day.

Sang ché dé cap dén cac muc dugc trinh bay dudi day.
[1] Hop chét duoc thé hién bang cong thirc (1) sau day hodc mudi dugc dung cta
no:

[Cong thic hoa hoc 1]

OH O
H O S N/R3
R4
N N\N/l(,, 0
( 1
R n A

RZa RZb O

trong do:
vong A 1a di vong khong thom duoc thé hodc khong duge thé;
vong C la vong benzen, vong pyridin, hodc di vong thom 5 canh;

mdi R! ddc lap 1a halogen, alkyl, haloalkyl, alkyloxy, xyano, hodc
haloalkyloxy;

mdi R?2 va R?® ddc 1ap 1a hydro, alkyl, hodc haloalkyl;

R22 va R?® ¢4 thé duoc lién két cung vGi nguyén tir cacbon li€n ké d€ tao
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ra vong cacbon khéng thom hodc di vong khong thom;

R3 12 alkyl dugc thé hodc khong dugc thé, carboxyclyl khong thom dugc
thé hoic khong duogc thé, hoic heteroxyclyl khong thom duoc thé hoic khong

duoc thé:
R* 12 hydro, hodc alkyl dwoc thé hodc khong dugc thé;

R3 va R*, hoic R3 va gbe thé trén vong A c6 thé dugc lién két cung véi
cdc nguyén tu lién ké dé tao ra di vong khong thom dugc thé hoic khong duoc

thé; va
n 1a sb nguyén tir 1 d¢én 3.

[2] Hop chat theo muc [1] hodc mudi duge dung clia né, trong d6 vong A 1a bét

ky trong sO c4dc vong sau day:

[Cong thtrc hoa hoc 2]

< Ao R4 ﬁ ,WR4 fv\pR4
7 R* és 7 /l'/’ll 1
Sy - B S SR
A 3._',’ 4\~_/' 2 5. /ll
VA \ZZ Z\ZS,Z Z\Z~4—;Z3
(a) (b) (c)
trong do:

R* 13 hydro, hodc alkyl dugc thé hodc khong dugc thé;

duwdng dat nét thé hién viée c6 lién két hay khong;

mdi Z!, 72, 73, Z* va 75 doc lap 1a CR3R®, CR%, O, N, NR*¢, hoic S,
trong d6 s6 lugng cac nguyén ti khac loai tao thanh cdu tric vong clia vong A
trong Z', 7%, 73, Z* va Z° 12 0 hodc 1;

ZVva 73, ZV va Z4, ZV va 75, 72 va z*4, 72 va Z°, 73 va Z3, R* va Z*, R* va
73, R* va Z* hodc R* va Z5 ¢6 thé dugc lién két cung nhau dé tao ra lién két
ngang C1-C4 dugc thé hoic khong dugc thé mot cach tuy y duge ngit boi nguyén
tir khéac loai dugce lya chon tir NR>, O va S;

mdi R va R%® doc 1ap 1a hydro, halogen, alkyl dugc thé hogc khong dugc
thé, hoac alkyloxy dugc thé hodc khong dugc thé;
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R va R trén ciing nguyén tit cacbon c6 thé dugc lién két ciing nhau dé
tao ra vong cacbon khong thom dugc thé hoic khoéng dugc thé, hodc di vong

khong thom dugc thé hodc khong duge thé;

mdi R doc 1ap 1a hydro, alkyl dugc thé hodc khong dugce thé,
alkylcarbonyl dugc thé hoic khong duoc thé, alkyloxycarbonyl dugc thé hoic
khoéng dugc thé, carbamoyl dugc thé hodc khong duogc thé, carboxyclyl thom
duoc thé hodc khong duoc thé, carboxyclyl khong thom dugc thé hodc khong
dugc thé, heteroxyclyl thom dugc thé hoic khong duge thé, hodc heteroxyclyl
khong thom duoc thé hoic khong duoc thé;

R3 va R* ¢6 thé dugc lién két cung véi cac nguyén tu lien ke dé tao ra di

vong khong thom dugc thé hoac khong dugc thé..

[3] Hop chét theo muc [1] hodc mudi dugc dung ctia né, trong d6 vong A 13 bét

ky trong sO cac vong sau day:

[Cong thirc hoa hoc 3]

A FAYAVL
Ann
R4 és\ /I/R4 cé\N/\fR4 fV\J‘R4
S NT7 -
= | 'Z1 23"// \N //Z1
A AR ~Z Il I B
Z B Z4“" ZZ
B \23/
(a1) (b1) (c1)
FAYAV, PaAVaVal
R4 R4
4
éS\N/I/"’z1 és\N 71 )/R
T LT sz B
Z\._BI/Z Z\~Z-3,Z 25 :/Z
(d1) (e1) (1)
PAvaVal
4 5 )/R4 R4
R "1y 71 /l/ 1
~ 1y
',I/Z'] N . és\N
és\l?l A . z° ) Z2

trong do:

R* 1a hydro, hodc alkyl dugc thé hoic khong dugce thé;

6
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duong dirt nét thé hién viée c6 lién két hay khong;

vong B 1a vong cacbon thom dugc thé hoic khong duogc thé, vong cacbon
khéng thom dugc thé hodc khong dugc thé, hodc di vong khong thom duoc thé

hoic khong dugc thé;

mdi Z1, 72, 73, Z* va 7’ doc lap 1a CR¥R®, CR%, C, O, N, NR*°, hogc S (mién
12 nguyén tir cdu thanh vong B 1a CR3%, C, hodc N);

ZVvaz3, 72 vazt 2 vazs, 22 vazZt, 72 vaZ’, Z3 va Z3, R* va Z2, R* va
73, R* va Z* hodc R* va Z5 ¢6 thé duogc lién két cung nhau dé tao ra lién két
ngang C2-C4 duoc thé hodc khong duge thé mot cach tuy y duoc ngit bdi nguyén

tir khac loai dugce lua chon tir NR3°, O va S;

mdi R va R dgc 14p 1a hydro, halogen, alkyl dugc thé hoic khong dugc
thé, hodc alkyloxy duoc thé hoic khong duge thé;

R52 va R trén cing nguyén tt cacbon c6 thé duge lién két ciing nhau dé
tao ra vong cacbon khong thom dugce thé hodc khong dugc thé, hoic di vong

khong thom duoc thé hodc khong duoc thé;

R3¢ 1a hydro, alkyl dugc thé hodc khong dugc thé, alkylcarbonyl dugc thé
hoic khong duoc thé, élkyloxycarbonyl duge thé hodc khong duge thé,
carbamoyl dugc thé hoic khong duge thé, carboxyclyl thom dugc thé hodc khong
duoc thé, carboxyclyl khong thom dugc thé hodc khong duogc thé, heteroxyclyl
thom dugc thé hoic khong dugc thé, hoic heteroxyclyl khong thom dugc thé
hodc khong duoc thé;

R3 va R* ¢6 thé dugc lién két cung v6i cac nguyén tir lién ké de tao ra di

vong khong thom duoc thé hodc khong duoc thé.

[4] Hop chat theo muc bat ky trong sb cac muc tir [1] dén [3] hodc mudi duge

dung cia no, trong d6 hop chit dugc thé hién bang coéng thirc (I) sau day:

[Cong thuc hoa hoc 4]

OH O
R3

(R !
h O,

RZa RZb O
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trong do:
vong A 14 bit ky trong sb vong sau day:

[Cong thuc hoa hoc 5]

AV
3\ 7 ,\SS\ /L /l/ g
/. ,/// RASa 7

A7
R casp “RAG2 RA”;Amb RA10a

(a2) (b2)

X1 1a CRA%RA% hoic O;

mdi RASa RASP RA6a RA6d RATa y3 RATY e 1ap 1a hydro, alkyl, alkyloxy,
hodc alkyloxyalkyl;

RASa v RA% hogc RA% va RA7 ¢6 thé dugc lién két cliing voi cdc nguyén
tir 1ién k& dé tao ra vong cacbon thom dugc thé mot cach tuy y bang halogen,
vong cacbon khong thom 3 dén 6 canh duoc thé mot cach tuy y bang halogen,
hodc di vong khong thom 4 dén 6 canh duoc thé mot cach tuy y béng halogen
(mién 13, khi tao vong cacbon thom, RA%® va RA®, hogc RA6® va RA™ dugc lién
két cung nhau dé tao ra lién két);

RASY 3 RA® ¢4 thé duge lién két cung nhau d€ tao ra lién két;

moi RASa, RASb’ RA9a, RA%, RAIOa’ RA]Ob’ RAlla va RAllb d(':)C lap 12 hydI'O,

alkyl, alkyloxy, hodc alkyloxyalkyl;

RA8a y3 RAL02 ¢4 th duoc lién két cing nhau dé tao ra lién két ngang C1-
C3;

RA10a y3 RAla ¢4 thé duoc lién két cung vGi cac nguyén tir lién ké de€ tao

ra vong cacbon khong thom 5 canh;

RA% v3 RA% ¢4 thé dugc lién két cung voi nguyén tir lién ké dé tao ra vong

cacbon khéng thom 4 canh ho#c di vong khong thom 5 canh;
RASa yva RA% ¢6 thd dwoc lién két ciing nhau dé tao ra lién két;
vong C 1a vong benzen hodc vong pyridin;

mdi R! ddc 1ap la halogen, alkyl, haloalkyl, alkyloxy, xyano, hodc
haloalkyloxy;
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|
{

mdi R?* va R% dgc 1ap 1a hydro, alkyl; hoic haloalkyl;

R3 1a alkyl hodc haloalkyl; I

R* 12 hydro ﬁoac alkyl;

n 1a s6 nguyén tir 1 dén 3.
[5] Hop chét theo muc bat ky trong sd cac muc tir [1] dén [3] hodc mudi duge
dung cta nd, trong d6 R3 1a alkyl hodc haloalkyl.
[6] Hop chit theo muc bit ky trong s cac muc tir [1] dén [4] hodc mudi duoc
dung cta nd, trong dé R3 1a alkyl.
[7] Hop chét theo muc bét ky trong sb cac muc tir [1] dén [3], [5] va [6] hodc
mubi duoc dung cia no, trong d6 R* 1a hydro hodc alkyl.
[8] Hop chit theo muc bit ky trong s cac muc tir [1] dén [7] hodc mudi duoc
dung cua no, trong do mdi R! doc 14p 1a halogen, alkyl, hodc haloalky]l.
[9] Hop chit theo muc bat ky trong s6 cac muc tir [1] dén [7] hodc mudi dugc
dung cta no, trong d6 mdi R! doc 1ap 1a halogen.
[10] Hop chét theo muc bat ky trong s cac muc tir [1] dén [3] va [5] dén [9]
hoic mubi duoc dung cia no, trong d6 R?? 1a hydro va R?® 12 hydro hodc alkyl,
hoic R?® va R?® dugc lién két cung v6i nguyén tir cacbon lién ké dé tao ra vong
cacbon C3-C4.
[11] Hop chét theo muc bat ky trong sd cac muc tir [1] dén [9] hoic mudi dugc
dung cta no, trong d6 R?® 1a hydro va R?" 14 hydro hodc alkyl.
[12] Hop chét theo muc bat ky trong sd cdc muc tir [1] dén [3] va [5] dén [11]
hoic mubi duoc dung ctia nd, trong d6 vong C 1a vong benzen hodc vong pyridin.
[13] Hop chat theo muc [1] hodc mudi dugc dung cia nd, trong d6 hop chit nay
duoc lua chon tir nhom gém cac hop chit 1-2, 1-6, I-11, va I-15.
[14] Hop chét theo muc [1] hoic mudi dugc dung cia né, trong d6 hop chit nay
duoc lya chon tir nhém gdm céc hop chat 11-4, 11-8, 11-9, 11-15, 1I-18, 11-20, II-
21, I1-22, 11-23, 11-24, 11-26, 11-28, 11-31, 11-37, 11-40, 11-41, 11-42, 11-44, 1I-46,
11-49, 11-51, 11-53, 11-57, 11-60, 11-66, 11-70, 11-71, 11-87, 11-90, II-99, II-106, II-
112, 11-133, 1I-136, 11-153 va II-156.
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[15] Dugc phém chtra hgp chét theo muc bétsky trong s cac muc tur [1] dén [14]

hodc mudi duge dung cua no.
[16] Dugc phdm theo muc [15], trong d6 dugc phdm nay 14 thube chéng HIV.

[17] Chét e ché integraza HIV chita hop chét theo muc bat ky trong sb cac muc

tir [1] dén dén [14] hodc mudi duge dung cla no.

[18] Phuong phéap diéu tri va/hodc ngdn nglra sy lay nhidm HIV, bao gdm sir
dung hop chét theo muc bat ky trong s cac muc tir [1] dén [14] hodc mubi dugc

dung cta né.

[19] Hop chét theo muc bat ky trong s cac muc tir [1] dén [14] hoic mudi dugc

dung cta no st dung dé diéu tri va/hodc ngan ngira sy lay nhiém HIV.

[1'] Hop chét dugc thé hién bing cong thic (I) sau day hodc mubdi duoc dung
cua no:

[Cong thirc hda hoc 6]

\N

n R2a R2b (@]

trong do6:
vong A 1a di vong dugc thé hodc khong dugc thé;

mdi R! ddc 1ap la halogen, alkyl, haloalkyl, alkyloxy, nitril, hodc
haloalkyloxy;

mdi R?? va R?® doc 14ap 1a hydro, alkyl, hodc haloalkyl;

R22 va R? ¢6 thé duoc lién két cung v&i nguyén tir carbon lién ké dé tao

ra vong cacbon hodc di vong;

R3 14 alkyl dugc thé hoic khong duge thé, carboxyclyl khong thom dugc
thé hoac khong duoc thé, hodc heteroxyclyl khong thom dugc thé hoic khong

duoc thé:;

R* 1a hydro, hodc alkyl duoc thé hodc khong dugce thé;

10
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R3 va R*, ho#c R?® va goc thé trén vong A c6 thé dugc lién két cung véi

céc nguyén tir lién ké dé tao ra di vong duoc thé hodc khong dugc thé; va
n 13 s6 nguyén tir 1 dén 3.

[2'] Hop chat theo muc [1'] hodc mudi duge dung cia né, trong d6 vong A 1a bét

ky trong s0 cdc vong sau day:

[Cong thiric hoa hoc 7]

n . FaVaVo) . 4
S R 4 R /‘/
’, R /7 Il/ 1
SN és\r?l/lzf 5\| 771 Gé\l?l Z )
A 3.7 4. 52 5. 1
Z \ZZ Z\ 3,Z Z\Z~4-;Z3
(a) (b) (c)
trong do:

R* 1a hydro, ho#c alkyl dugc thé hodc khong duoc thé;
duong dut nét thé hién viée c6 lién két hay khong;

mdi Z!, 72, 73, Z* va Z° &dc lap 1a CR**R’?, CR%, O, N, NR’¢, S, S(=0),
S(=0)2, hodc S(=0)=NR%, trong d6 s6 luong cac nguyén tir khac loai trong sb
7', 7% 73 7Z*va Z’1a 0 hoic 1;

ZVvaz3, zZ'vazt, 2" vaz5, 72 vaz*, 7> vaZ’, Z3 va Z3, R* va Z2, R* va
73, R* va Z* hodc R* va Z° ¢6 thé duoc lién két cung nhau dé tao ra lién két

ngang C2-C4 dugc thé hodc khong duogc thé;

mdi R va R3® ddc 14ap 1a hydro, halogen, hydroxy, alkyl duoc thé hoic
khong dugc thé, alkyloxy dugc thé hodc khong dugc thé, alkyloxycarbonyl dugc
thé hoic khong duogc thé, amino dugc thé hoic khong duoc thé, carbamoyl duoc
thé hoic khong dugc thé, ureido duogc thé hoiac khong dugc thé, carboxyclyl
thom duogc thé hodc khong duogc thé, carboxyclyl khong thom duoc thé hoic
khong duogc thé, heteroxyclyl thom duoc thé hodc khong duoc thé, heteroxyclyl
khong thom duoc thé hodc khong duge thé, carboxyclyloxy thom dugc thé hoic
khong duogc thé, carboxyclyloxy khong thom duoc thé hodc khong dugc thé,
heteroxyclyloxy thom dugc thé hoic khong duoc thé, hoic heteroxyclyloxy
khong thom dugc thé hodc khong dugc thé;
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R>2 va R*® trén cung nguyén t cacbon c6 thé dugc lién két cing nhau dé

tao ra oxo, thioxo hodc vong spiro dugce thé hodc khong dugc thé;

R3¢ 1a hydro, alkyl dugc thé hoic khong duge thé, alkylcarbonyl dugc thé
hodc khong dugc thé, alkyloxycarbonyl dugc thé hodac khéng duogc thé,
carbamoyl dugc thé hoic khong dugc thé, carboxyclylcarbonyl thom dugc thé
hodc khong duogc thé, carboxyclylcarbonyl khong thom dugc thé hoic khong
duge thé, heteroxyclylcarbonyl thom duge thé hoic khong dugc thé,
heteroxyclylcarbonyl khong thom duoc thé hoic khong duwgc thé,
carboxyclyloxycarbonyl thom dwge thé hodc khong dugc thé,
carboxyclyloxycarbonyl khoéng thom dugc thé hoic khong duge thé,
heteroxyclyloxycarbonyl thom dugc thé hodc khéng duoc thé, hoic

heteroxyclyloxycarbonyl khong thom duoc thé hoac khong dugc thé;

R3¢ 13 hydro, alkyl dugc thé hodc khong duge thé, alkylcarbonyl duoc thé
hodc khong dugc thé, alkyloxycarbonyl duogc thé hoic khong duoc thé,
carbamoyl duogc thé hodc khong dugce thé, carboxyclylcarbonyl thom dugc thé
hodc khong dugc thé, carboxyclylcarbonyl khong thom dugc thé hoic khong
dugc  thé, heteroxyclylcarbonyl thom duogc thé hoic khong dugce thé,
heteroxyclylcarbonyl khong thom dugc th8 hodc khoéng duoc thé,
carboxyclyloxycarbonyl thom  dugc thé hodc khéng dugc  thé,
carboxyclyloxycarbonyl khong thom dugc thé hodc khong duogc thé,
heteroxyclyloxycarbonyl thom dugc thé hodc khoéng duwgc thé, hoic

heteroxyclyloxycarbonyl khong thom duge thé hodc khong duge thé; va

R3? va R*, hodc R? va goc the trén Z! ¢6 thé dugce lién két cung véi cac

nguyén tir 1ién ké dé tao ra di vong duge thé hodc khong duge thé.

[3'] Hop chét theo muc [1'] hodc mudi dugce dung cia nd, trong d6 vong A la bét

ky trong sO cac vong sau day:
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48163

R* 12 hydro, hodc alkyl dugc thé hoic khong duoc thé;

duong dut nét thé hién viéc c6 lién két hay khong;

13/93

vong B 1a vong cacbon duogc thé hoac khong dugc thé, hodc di vong dugc

thé hodc khong duoc thé;

mdi Z1, 72, 73, 7* va Z° doc lap la CR**R’®, CR*, C, O, N, NR>¢, S, S(=0),
S(=0)2, hodc S(=0)=NR>¢ (mién 12 nguyén tir ciu thanh vong B 1a CR**, C, hodc

N);

Zlva 73,7 vaz4, 7t va 75, 72 va 24, 722 va 7°, 73 va Z°, R* va Z*, R* va

73, R* va Z*, hoic R* va Z5 ¢6 thé duogc lién két cling nhau dé tao ra lién két

ngang C2-C4 duoc thé hodc khong dugc thé;

mdi R va R3® ddc 1ap 1a hydro, halogen, hydroxy, alkyl dugc thé hoic

khong duoc thé, alkyloxy dugc thé hogc khong duoc thé, alkyloxycarbonyl duoc

thé hodc khong duoc thé, amino duoc thé hodc khong dugc thé, carbamoyl dugc
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thé hoic khong dugc thé, ureido dugc thé hodc khong dugc thé, carboxyeclyl
thom dugc thé hodc khong dugc thé, carboxyclyl khong thom dugc thé hoac
khéng dugc thé, heteroxyclyl thom duge thé hoic khong dugc thé, heteroxyclyl
khong thom dugc thé hoic khong duoc thé, carboxyclyloxy thom dugc thé hoic
khéng duoc thé, carboxyclyloxy khong thom dugc thé hodc khong dugc thé,
heteroxyclyloxy thom dugce thé hoic khong duoc thé, hoic heteroxyclyloxy
khong thom duoc thé hodc khong duogc thé:

R va R trén cung nguyén tir cacbon c6 thé dugc lién két cung nhau dé

tao ra oxo, thioxo hodc vong spiro dugc thé hoac khong duogc thé;

R5¢ 13 hydro, alkyl duoc thé hodc khong dugc thé, alkylcarbonyl dwgc thé
hodc khong dugce thé, alkyloxycarbonyl dugc thé hodc khong dugc thé,
carbamoyl duoc thé hodc khong dugc thé, carboxyclylcarbonyl thom dugc thé
hodc khong duogc thé, carboxyclylcarbonyl khong thom duoc thé hodc khong
dugc thé, heteroxyclylcarbonyl thom dugc thé hodac khong dugc thé,
heteroxyclylcarbonyl khong thom dugc thé hoac khong dugc thé,
carboxyclyloxycarbonyl thom  dugc thé hodac khong dugc thé,
carboxyclyloxycarbonyl khong thom dugc thé hodc khong dugc thé,
heteroxyclyloxycarbonyl thom duoc thé hoic khong dugc thé, hoic

heteroxyclyloxycarbonyl khong thom dugc thé hodc khong dugc thé; va

R3 va R*, hoic R® va gbe thé trén Z! c6 thé dugc lién két cung véi cac
nguyén tir lién k& dé tao ra di vong dugc thé hoic khong dugc thé.
[4'] Hop chit theo muc bit ky trong s& cac muc tir [1'] dén [3'] hodc mudi duoc
dung ctia n6, trong do6 hop chit nay duoc thé hién bing cong thirc (I-2) sau day:
[Cong thirc hda hoc 9]

OH O

o) R?

| H ~ N/R4

N ~ _UN. 7 R
aN ’/ﬁR% (1-2)
X

R7a R7b

trong do:

R3 1a alkyl duogc thé hoic khong dugc thé, carboxyclyl khong thom dugc
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thé hodc khong duogc thé, hoic heteroxyclyl khong thom duogc thé hoic khong

duogc thé;
R* 12 hydro, hodc alkyl dwgc thé hodic khong duge thé;
X 13 CRPR, NR!?, O, S, S(=0), S(=O)2, hodc S(=0)=NR!;

mbi RS2, R R72 R7b R82 R R% va R ddc 1ap la hydro, halogen,
hydroxy, alkyl dwgc thé hoic khong dugc thé, alkyloxy duogc thé hoic khong

duoc thé, hodc amino dugc thé hoac khong duogc thé;

RSP va R, R% va R7°, hodc R7® va R8® c6 thé duoc lién két cliing véi cac
nguyeén tir lién ké dé tao ra vong cacbon dugc thé hodc khong dugce thé hodc di

vong dugc thé hodc khong duogc thé;

R* va R, hoic R® va R8 c¢¢ thé dugce lién két cung nhau dé tao ra lién

két ngang C2-C4 dugc thé hoic khong duge thé;

R va R1%, hodc R'? va R c6 thé dugce lién két cung v4i cac nguyén tir

1ién k& dé tao ra di vong duogc thé hoac khong dugc thé;

R3 va R%, hoidc R3 va R® ¢6 thé duoc lién két cing vdi cdc nguyén tir lién
k& dé tao ra di vong dugce thé hodc khong dugc thé;

R0 14 alkyl duoc thé hoac khong duoc thé, alkylcarbonyl dugc thé hoic
khong dugc thé, alkyloxycarbonyl dugc thé hodc khong dugc thé, carbamoyl
dugc thé hoic khong duogc thé, carboxyclylcarbonyl thom dugc thé hodc khong
dugc thé, carboxyclylcarbonyl khong thom dwoc thé hodc khong dugc thé,
heteroxyclylcarbonyl thom dugc thé hodc khong dugc thé, heteroxyclylcarbonyl
khong thom duogc thé hoic khong duge thé, carboxyclyloxycarbonyl thom duge
thé hoic khong duogc thé, carboxyclyloxycarbonyl khong thom dugc thé hoic
khong dugc thé, heteroxyclyloxycarbonyl thom dugc thé hogc khong dugc thé,
hoic heteroxyclyloxycarbonyl khong thom dugce thé hodc khong duge thé;

R!! 13 alkyl dugc thé hodc khong duoc thé, alkylearbonyl duoc thé hoic
khong dugce thé, alkyloxycarbonyl dugc thé hodc khong duoc thé, carbamoyl
duoc thé hodc khong dugc thé, carboxyclylcarbonyl thom dugc thé hoic khong
duoc thé, carboxyclylcarbonyl khong thom dugc thé hoac khong dugc thé,
heteroxyclylcarbonyl thom dugc thé hoc khong duogc thé, heteroxyclylcarbonyl
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khong thom dugc thé hodc khong duge thé, carboxyclyloxycarbonyl thom dugc
thé hoic khong dugc thé, carboxyclyloxycarbonyl khong thom dugc thé hoic
khong duogc thé, heteroxyclyloxycarbonyl thom dugc thé hodc khong dugc thé,

hodc heteroxyclyloxycarbonyl khdng thom dugc thé hodc khong dugc thé; va
R!, R?3, R?" va n 13 gibng nhu duogc xé4c dinh trong muc [1'].

[5'1 Hop chét theo muc bit ky trong s cac muc tir [1'] dén [4'] hodc mudi duoc
dung cia no, trong d6 R3 1a alkyl hodc haloalkyl.

[6'] Hop chét theo muc bat k¥ trong sb cdc muc tir [1'] dén [5'] hodc mudi dugc
dung ctia no, trong d6 R* 1a hydro.

[7'] Hop chét theo muc bit ky trong s cac muc tir [1'] dén [6'] hodc mubdi dugc
dung cta no, trong d6 n 12 s nguyén bang 2 hoic 3, va mdi R! doc 14p 1a halogen,
alkyl, hodc haloalkyl.

[8'] Hop chat theo muc bat ky trong sb cac muc tir [1'] dén [7'] hodc mudi duge
dung ctia né, trong d6 R?? 1a hydro, va R?® 1a hydro hodc alkyl,

hodc R2* va R? duoc lién két cung v6i nguyén tir cacbon lién ké dé tao ra vong

cacbon C3-C4.

[9'] Hop chit theo muc [1'] hodc mudi dugc dung ctia n6, trong d6 hop chit nay

dugc lya chon tir nhém gdm c6 cac hgp chat sau day:
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[COng thirc héa hoc 10]

D QU QLI
@a;@*w peSsesdhsVocron
@K;th @u@éﬁ Belveen

[10'] Dugc phdm chia hop chét theo muc bt ky trong s cac muc tir [1'] dén [9']

hoic mudi duge dung cia no.
[11'] Dugc phdm theo muc [10'], trong d6 dugc phim nay 13 thudc chéng HIV.

[12'] Dugc pham theo muc [10'], trong d6 dugc phim nay 1a chit e ché integraza
HIV.

Sang ché con dé xuit phuong phép ngén ngira hodc didu tri HIV, bao gdm

st dung lugng hiéu qua hop chét & trén cho nguoi.
Sang ché con dé cap dén st dung hop chit & trén lam thudc chéng HIV.
Hiéu qua cuia sang ché

Hop chét theo séng ché c6 hoat tinh @rc ché integraza va/hodc hoat tinh trc
ché su tang sinh té bao chéng lai virut, dic biét 1a, HI'V hodc virut khang HIV.
Do d6, hop chat theo séng ché 1a hitu dung trong viéc ngan nglra hodc diéu tri
cdc bénh khac nhau, céc sy lay nhiém virut (vi du, AIDS), va tuong ty lién quan
dén integraza. Tét hon nita 13, hop chét theo sang ché 14 hiru dung lam chét wc
ché integraza c6 tic dung 14u dai. Ngoai ra, hop chit theo sang ché ciing 1a tuyét
voi vé dic diém khang ma hop chét nay khong thé dé dang tao ra virus khang

HIV mdi, va tuong ty. Con t&t hon nita 13, hop chét theo sing ché ciing c6 tac
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dung ngin nglra hodc didu tri virut khang thubc HIV. Con t&t hon nita 13, hop
chit theo sang ché c6 su thanh thai nhé, chu ky ban ra in vivo dai, va 4o hoa tan
tuyét voi, do dn dinh chuyén hoa, hodc sinh kha dung, van van va cling 1a hitu
dung dudi dang st dung thudc ¢6 it lo ngai vé doc tinh té bao hodc tac dung phu
(vi dy, tinh gay dot bién, kéo dai khoang thdi gian QT cua dién tdm dd, va chimg

rbi loan nhip tim).
Mo ta chi tiét sang ché

Y nghia ctia mdi thuat ngit dugc st dung trong phin mo ta hién tai dugc
giai thich duéi day. M&i thuat ngit duge st dung theo nghia thong nhat, va dugc
str dung theo cung mdt nghia khi dugc st dung riéng r€, hodc khi duoc st dung

két hgp v6i cac thult ngit khac, trir khi dwoc chi dinh khac.
Thudt ngit "gdm c6" c6 nghia 1a chi ¢6 cac thanh phan.

Thuét ngit "chtra" c6 nghia la khong gidi han cdc thanh phan va khong loai

trr cadc nhéan t6 chua dugc mo ta.

Thuéit nglt "halogen" bao gdm nguyén tr flo, nguyén tir clo, nguyén tir

brom, va nguyén tir iot. Dic biét 14, nguyén tir flo va nguyén tir clo dugc wu tién.

Thuét ngtt "alkyl" bao gdm nhém hydrocarbon thing hodc c¢6 nhanh C1
dén C15, t6t hon la C1 dén C10, tét hon nira 1a C1 dén C6, con tot hon nita 13
C1 dén C4. Cac vi du ciia n6 bao gdm metyl, etyl, n-propyl, isopropyl, n-butyl,
isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, n-hexyl, isohexyl,
n-heptyl, isoheptyl, n-octyl, isooctyl, n-nonyl, va n-dexyl.

Céc vi vé cac phuong 4n uu tién cia "alkyl" bao gdm metyl, etyl, n-propyl,
isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, va n-pentyl. Cac vi du vé cac
phuong an dugc uu tién hon bao gdm metyl, etyl, n-propyl, isopropyl, va tert-

butyl.

Thuét ngir "alkenyl" bao gdbm nhém hydrocarbon thing hodc c6 nhanh ¢6
mdt hodc nhidu lién két doi & (cac) vi tri bit ky C2 dén C15, t6t hon 1a C2 dén
C10, tbt hon nita 12 C2 dén C6, con tét hon nira 1a C2 dén C4. Céc vi du cta né
bao gdm vinyl, allyl, propenyl, isopropenyl, butenyl, isobutenyl, prenyl,

butadienyl, pentenyl, isopentenyl, pentadienyl, hexenyl, isohexenyl, hexadienyl,
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heptenyl, octenyl, nonenyl, dexenyl, undexenyl, dodexenyl, tridexenyl,

tetradexenyl, va pentadexenyl.

Cac vi vé& cac phuong 4n uu tién cua "alkenyl" bao gdm vinyl, allyl,

propenyl, isopropenyl, va butenyl.

Thuét ngit "carboxyclyl thom" c6 nghia 1a nhém hydrocarbon thom vong
ma 1a don vong hodc da vong c6 hai hodc nhiéu vong. Céc vi du cia n6 bao gdm

phenyl, naphtyl, antryl, va phenantryl.
Céac vi v& cac phuong 4n wu tién cla "carboxyclyl thom" bao gdm phenyl.

Thuét ngit "carboxyclyl khong thom" c¢6 nghia 1a nhém hydrocarbon no
vong hoic nhém hydrocarbon khong thom chua no vong, ma Ia don vong hodc
da vong c6 hai hodc nhiéu vong. "Carboxyclyl khong thom", ma 1a da vong c6
hai hodc nhiéu vong, bao gdm nhém vong ngung tu trong d6 carboxyclyl khong
thom, ma 13 don vong hodc da vong c6 hai hodc nhiéu vong, duoc ngung tu bang

vong “carboxyclyl thom” & trén.

Ngoai ra, “carboxyclyl khong thom™ con bao gdm nhoém c6 lién két ngang
hodc nhom tao vong spiro nhu sau:

[Cong thuc hoa hoc 11]

[VAVAVAN [VaVAVAN U N

Carboxyclyl khong thom ma la don vong t6t hon 1a carboxyclyl C3 dén
C16, tét hon nita 1a C3 dén C12, con tt hon nita 1a C4 dén C8. Cac vi dy clia n6
bao gdm xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl,
xyclooctyl, xyclononyl, xyclodexyl, xyclopropenyl, xyclobutenyl,

xyclopentenyl, xyclohexenyl, xycloheptenyl, va xyclohexadienyl.

Carboxyclyl khong thom ma 1a da vong c6 hai hodc nhiéu vong tét hon 1a
carboxyclyl C8 dén C20, va t&t hon nira 1a C8 dén C16. Cac vi du cua nd bao
gdm indanyl, indenyl, axenaphtyl, tetrahydronaphtyl, va florenyl.

Thuét ngit "heteroxyclyl thom" ¢6 nghia la xyclyl thom, ma la don vong
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hoic da vong c6 hai hodc nhiéu vong, chira mdt hodc nhiéu nguyén tir khac loai

va giéng ho#c khic nhau dugce lya chon mot cach doc lap tu O, S va N.

Heteroxyclyl thom, ma 1a da vong c6 hai hodc nhiu vong, bao gdbm nhém
vong ngung tu trong d6 heteroxyclyl thom, ma 13 don vong hodc da vong c6 hai
hodc nhiéu vong, dugc ngung tu bang vong “carboxyclyl thom” & trén. Lién két

c6 thé c6 mat trén bat ky vong nao.

Heteroxyclyl thom, ma la don vong, t6t hon 13 heteroxyclyl thom 5 dén 8
canh, t8t hon nita 13 5 dén 6 canh. Céac vi du vé heteroxyclyl thom 5 canh bao
gdbm pyrolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, furyl, thienyl,
isoxazolyl, oxazolyl, oxadiazolyl, isothiazolyl, thiazolyl, va thiadiazolyl. Cac vi
du vé heteroxyclyl thom 6 canh bao gdbm pyridyl, pyridazinyl, pyrimidinyl,

pyrazinyl, va triazinyl.

Heteroxyclyl thom, ma 1a hai vong, t6t hon 12 heteroxyclyl thom 8 dén 10
canh, t&t hon nita 13 9 hodc 10. Céc vi du ctia nd bao gdm indolyl, isoindolyl,
indazolyl, indolizinyl, quinolinyl, isoquinolinyl, xinolinyl, phthalazinyl,
quinazolinyl, naphthyridinyl, quinoxalinyl, purinyl, pteridinyl, benzimidazolyl,
benzisoxazolyl, benzoxazolyl, benzoxadiazolyl, benzisothiazolyl,
benzothiazolyl, benzothiadiazolyl, benzofuryl, isobenzofuryl, benzothienyl,
benzotriazolyl, imidazopyridyl, triazolopyridyl, imidazothiazolyl,

pyrazinopyridazinyl, oxazolopyridyl, va thiazolopyridyl.

Heteroxyclyl thom, ma la da vong c6 tir ba vong tr¢ 1én, t6t hon 1a
heteroxyclyl thom 13 dén 15 canh. Cac vi du cua né bao gdm carbazolyl,
acridinyl, xantenyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl, va

dibenzofuryl.

Thuét ngit "heteroxyclyl khong thom" c6 nghia la xyclyl khong thom, ma
1a don vong hodc da vong c6 hai hoac nhiéu vong, chra mot hodc nhiéu nguyén
tr khac loai va giéng hoic khéac nhau duogc lwa chon mot cach doc lap tr O, S va
N trong vong nay. Heteroxyclyl khong thom, ma 1a da vong c6 hai hodc nhiéu
vong, bao gdm nhom vong ngung tu trong d6 heteroxyclyl khong thom, ma la
don vong hodc da vong c6 hai hoac nhiéu vong, dwgc ngung tu bang vong

"carboxyclyl thom", “carboxyclyl khong thom”, va/hodc "heteroxyclyl thom"
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dugc mo t4 & trén, va con bao gdm nhém vong ngung tu trong do carboxyclyl
khong thom, ma 1a don vong hodc da vong c6 hai hodc nhiéu vong, dugc ngung
tu bing vong "heteroxyclyl thom" & trén. Lién két c6 thé c6 mat trén bat ky vong
nao.

“Heteroxyclyl khong thom” con bao gdm nhém c6 lién két ngang hoic
nhom dé tao ra vong spiro nhu sau:

[Cong thuc hda hoc 12]

[VAVAVAN [VaVAVAN

Heteroxyclyl khong thom, ma la don vong, t6t hon 1a heteroxyclyl khong

thom 3 dén 8 canh, t6t hon nita 13 5 hodc 6 canh.

Céc vi du vé heteroxyclyl khong thom 3 canh bao gdm thiiranyl, oxiranyl,
va aziridinyl. Céac vi du vé heteroxyclyl khong thom 4 canh bao gdm oxetanyl
va azetidinyl. Céac vi du vé heteroxyclyl khong thom 5 canh bao gdm
oxathiolanyl, thiazolidinyl, pyrolidinyl, pyrolinyl, imidazolidinyl, imidazolinyl,
pyrazolidinyl, pyrazolinyl, tetrahydrofuryl, dihydrothiazolyl,
tetrahydroisothiazolyl, dioxolanyl, dioxolyl, va thiolanyl. Cac vi du vé
heteroxyclyl khong thom 6 canh bao gdm dioxanyl, thianyl, piperidinyl,
piperazinyl, morpholinyl, morpholino, thiomorpholinyl, thiomorpholino,
dihydropyridyl, tetrahydropyridyl, tetrahydropyranyl, dihydrooxazinyl,
tetrahydropyridazinyl, hexahydropyrimidinyl, dioxazinyl, thiinyl, va thiazinyl.
Cac vi du vé heteroxyclyl khong thom 7 canh bao gdm hexahydroazepinyl,

tetrahydrodiazepinyl, va oxepanyl.

Heteroxyclyl khong thom, ma la da vong c6 hai hodc nhiu vong, tét hon
13 heteroxyclyl khong thom 8 dén 20 canh, t&t hon nita 12 8 dén 10 canh. Céac vi

du cta n6é bao gom indolinyl, isoindolinyl, chromanyl, va isochromanyl.

Céac thuat ngit "vong cacbon thom", "vong cacbon khong thom", "di vong
thom" va "di vong khong thom" c6 nghia la cac vong 1an luot duge din xult tir

"carboxyclyl thom", “carboxyclyl khong thom?”, “heteroxyclyl thom” va

21



48163 22/93

“heteroxyclyl khong thom” duge md ta & trén.

Thuét ngit "vong cacbon" c¢6 nghia 1a “vong cacbon thom” hodc “vong

cacbon khong thom” dugc mo ta & trén.

Thuét ngit "di vong" c6 nghia la “di vong thom” hodc “di vong khong

thom" dugc mo td & trén.

Thuét ngit "vong spiro" ¢ nghia l1a “vong cacbon khong thom” hodc “di

vong khong thom" dugec mo ta ¢ trén.

Trong phan mo ta hién tai, cum tir "dwgc thé mot cach tuy y biang nhom
thé a" ¢6 nghia 14 "duoc thé mot cach tuy ¥ bang mot hodc nhiéu nhém duge lya
chon tr nhom thé o". Piéu tuong tu cling 4p dung cho cac cum tr "dugc thé mot
cach tiy v bing nhom thé B", "dugc thé mot cach tuy y bang nhom thé y", va

"dwoc thé mot cach tiy y bing nhom thé y".

Cac vi du vé& gbc thé cua "alkyl dugc thé", "alkyloxy duogc thé",
"alkylcarbonyl duoc thé", "alkyloxycarbonyl dugc thé", “lién két ngang C1-C4
duoc thé", va “lién két ngang C2-C4 dugc thé" bao gf’)m nhém thé A dugc trinh
bay dudi ddy. Nguyén tir cacbon & (cac) vi tri bat ky c6 thé duoc lién két vao

mot hodc nhidu nhém dugc lya chon tir nhom thé A sau day.

Nhém thé A: halogen, hydroxy, carboxy, formyl, formyloxy, sulfanyl,
sulfino, sulfo, thioformyl, thiocarboxy, dithiocarboxy, thiocarbamoyl, xyano,

nitro, nitroso, azit, hydrazino, ureido, amidino, guanidino,

alkyloxy dugc thé mot cdch tuy y bing nhom thé a, alkenyloxy dugc thé mot
cach tuy y bang nhom thé a, alkylcarbonyloxy duoc thé mot cach tiy y bing
nhém thé o, alkenylcarbonyloxy duogc thé mot cach tuy y bing nhém thé o,
alkylcarbonyl duogc thé mot cach tuy ¥ bang nhém thé a, alkenylcarbonyl dugc
thé mot cach tuy y bang nhém thé a, alkyloxycarbonyl dugc thé mot cach tuy y
bing nhom thé a, alkenyloxycarbonyl dugc thé mot cach tuy ¥ bang nhom thé o,
alkylsulfanyl dugc thé mot cach tiy y bang nhém thé o, alkenylsulfanyl dugc
thé mot cach tiy ¥ bang nhom thé o, alkylsulfinyl dugc thé mot cach tuy y bing
nhom thé o, alkenylsulfinyl dugc thé mot cach tiy y bing nhém thé a,
alkylsulfonyl dugc thé mot cach tuy y bing nhém thé a, alkenylsulfonyl dugc

thé mot cach tuy y bing nhém thé o,
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amino dugc thé mot cach tuy y béng nhom thé B, imino dugc thé mot cach tuy y
bang nhom thé B, carbamoyl dugc thé mot cach tuy y bing nhém thé B, sulfamoyl
dugce thé mot cach tay v bang nhom thé B, ureido duge thé mét cach tiy y bing
nhom thé B,

carboxyclyl thom dugc thé mot cach tiy y bang nhém thé y, carboxyclyl khong
thom dugc thé mot cach tuy ¥ bang nhom thé y', heteroxyclyl thom dugc thé mot
cach tiy ¥ bing nhém thé v, heteroxyclyl khong thom dugc thé mot cach tuy ¥
bang nhom thé y', carboxyclyloxy thom dugc thé mot cach tuy ¥ bing nhom thé
v, carboxyclyloxy khoéng thom dugc thé mot cach tuy y bing nhém thé ',
heteroxyclyloxy thom dugc thé mot cach tiy y bing nhom thé v, heteroxyclyloxy
khong thom duoc thé mot cach tuy ¥ bing nhém thé y', carboxyclylcarbonyloxy
thom dugc thé mot cach tuy ¥ bang nhém thé y, carboxyclylarbonyloxy khong
thom duge thé mot cach tuy y bang nhém thé y', heteroxyclylcarbonyloxy thom
dugc thé mot cach tuy y bang nhém thé v, heteroxyclylcarbonyloxy khong thom
dugc thé mot cach tuy y biang nhém thé y', carboxyclylcarbonyl thom dugc thé
mot cach tiy ¥ bing nhom thé y, carboxyclylcarbonyl khong thom dwgc thé mot
cach ty y bing nhom thé y', heteroxyclylcarbonyl thom dugc thé mot cach tuy
v bang nhom thé y, heteroxyclylcarbonyl khong thom duoc thé mot cach tuy y
bang nhom thé y', carboxyclyloxycarbonyl thom dugc thé mot cach tuy y bang
nhém thé y, carboxyclyloxycarbonyl khong thom dwoc thé mot cach tuy y bing
nhom thé y', heteroxyclyloxycarbonyl thom dwoc thé mot cach tuy y bing nhém
thé v, heteroxyclyloxycarbonyl khong thom dugc thé mot cach tiy y bing nhom
thé y', carboxyclylalkyloxy thom dugc thé mot cach tuy y biang nhom thé v,
carboxyclylalkyloxy khong thom dugc thé mot cach tuy y biang nhém thé v,
heteroxyclylalkyloxy thom duoc thé mot cach tuy y bing nhém thé v,
heteroxyclylalkyloxy khong thom dugc thé mot cach tuy ¥ biang nhém thé ',
carboxyclylalkyloxycarbonyl thom dugc thé mot cach tay ¥ bing nhom thé v,
carboxyclylalkyloxycarbonyl khong thom dugc thé mot cach tuy y bang nhém
thé v', heteroxyclylalkyloxycarbonyl thom duoc thé mot cach tiy y bing nhom
thé y, heteroxyclylalkyloxycarbonyl khong thom dugc thé mot cach tiy v bing
nhom thé ', carboxyclylsulfanyl thom duogc thé mot cach tuy y bing nhém thé

v, carboxyclylsulfanyl khong thom dugc thé mot cach tuy ¥ biang nhém thé v',
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heteroxyclylsulfanyl thom duoc thé mot cach tuy y bing nhém thé v,
heteroxyclylsulfanyl khong thom dugc thé mot cach tuy y biang nhém thé 7',
carboxyclylsulfinyl thom dugc th& mot cach tuy y biang nhoém thé v,
carboxyclylsulfinyl khong thom dugc thé mot cach tiy y bang nhém thé v,
heteroxyclylsulfinyl thom duoc th8 mot cach tuy y bing nhom thé v,
heteroxyclylsulfinyl khong thom dugc thé mot cach tuy ¥ bing nhom thé 7',
carboxyclylsulfonyl thom dugc thé mot cach tay y biang nhém thé v,
carboxyclylsulfonyl khong thom duoc thé mot cach tuy y biang nhém thé v,
heteroxyclylsulfonyl thom duoc thé mot cach tuy y bing nhém thé vy, va

heteroxyclylsulfonyl khong thom dugc thé mot cach tuy y bang nhom thé y'.

Nhom thé o: halogen, hydroxy, carboxy, alkyloxy, haloalkyloxy, alkenyloxy,

sulfanyl, xyano, nitro, va guanidino.

Nhom thé B: alkyl duoc thé mot cach tiy y bing nhom thé a, alkenyl dugc thé
mot cach tuy v bing nhém thé o, alkylcarbonyl dugc thé mot cach tuy y bang
nhom thé a, alkenylcarbonyl dugc thé mot cach tuy y bang nhom thé o,
alkylsulfanyl dugc thé mot cach tuy y bang nhom thé a, alkenylsulfanyl dugc
thé mot cach tiy y bang nhém thé a, alkylsulfinyl dugc thé mot céch tuy y bang
nhém thé a, alkenylsulfinyl dugc th& mot cach tuy y biang nhém thé a,
alkylsulfonyl dugc thé mot cach tuy y bang nhom thé o, alkenylsulfonyl dugc

thé mot cch tuy y bing nhom thé a,

carboxyclyl thom dugc thé mot cach tiy y bang nhom thé vy, carboxyclyl khong
thom dugc thé mot cach tiiy ¥ bing nhém thé v', heteroxyclyl thom dugc thé mot
cach tiy ¥ bing nhém thé vy, heteroxyclyl khong thom duoc thé mot cach tuy y
bang nhom thé y', carboxyclylalkyl thom dugc thé mot cach tuy y bang nhom thé
v, carboxyclylalkyl khong thom duogc thé mot cach tay y bang nhém thé 7',
heteroxyclylalkyl thom dugc thé mot cach tdy y bang nhom thé v,
heteroxyclylalkyl khoéng thom dugc thé mot cach tuy y bang nhom thé vy,
carboxyclylcarbonyl thom dugc thé mot cach tuy y bang nhém thé v,
carboxyclylcarbonyl khong thom dugc thé mot cach tuy y bang nhéom thé v,
heteroxyclylcarbonyl thom duoc thé mot cach tuy y biang nhém thé v,
heteroxyclylcarbonyl khong thom dugc thé mot cach tuy y bang nhém thé v,

carboxyclyloxycarbonyl thom dugc thé mot cach tuy y bing nhém thé v,
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carboxyclyloxycarbonyl khong thom duoc thé mot cach tiy y bing nhom thé v,
heteroxyclyloxycarbonyl thom dugc th& mot cach tuy y bing nhém thé v,
carboxyclylsulfanyl thom dugc th& mot cach tiy y biang nhém thé v,
carboxyclylsulfanyl khong thom dugc thé mot cach tiy y bing nhém thé v,
heteroxyclylsulfanyl thom duoc thé mot cach tuy y bing nhém thé v,
heteroxyclylsulfanyl khong thom duogc thé mot cach tuy y biang nhém thé v,
carboxyclylsulfinyl thom dugc thé mot cach tuy y bing nhém thé v,
carboxyclylsulfinyl khong thom duogc thé mot cach tuy y bing nhom thé v,
heteroxyclylsulfinyl thom dugc thé mot cach tuy y biang nhom thé v,
heteroxyclylsulfinyl khong thom dugc thé mot cach tuy ¥ biang nhém thé 7',
carboxyclylsulfonyl thom dugc thé mot cach tay y bing nhém thé v,
carboxyclylsulfonyl khong thom dugc thé mot cach tuy y bing nhém thé v,
heteroxyclylsulfonyl thom duoc thé mot cach tuy y bang nhom thé vy, va

heteroxyclylsulfonyl khong thom dugc thé mot cach tuy ¥ bang nhom thé y'.

Nhém thé y: nhom thé a, alkyl, haloalkyl, hydroxyalkyl, alkenyl, alkylcarbonyl,
haloalkylcarbonyl, va alkenylcarbonyl.

Nhom thé y': nhom thé y va oxo.

Céac vi du vé gbc thé trén vong cia “vong cacbon thom™ va “di vong thom”
cla “vong cacbon dugc thé", “di vong dugce thé", “carboxyclyl thom dugc thé",
“heteroxyclyl thom dugc thé", “carboxyclyloxy thom dugc thé",
“heteroxyclyloxy thom duogc thé", “carboxyclylcarbonyl thom dugc thé",
“heteroxyclylcarbonyl thom dugc thé", “carboxyclyloxycarbonyl thom dugc
thé" va “heteroxyclyloxycarbonyl thom dugc thé" bao gbm nhém thé B duogc
trinh bay dudi diy. Nguyén tir & (cac) vi tri bAt ky trén vong c6 thé dugc lién két

vao mot hodc nhiéu nhém dugce lua chon tir nhém thé B sau day.

Nhém thé B: halogen, hydroxy, carboxy, formyl, formyloxy, sulfanyl,
sulfino, sulfo, thioformyl, thiocarboxy, dithiocarboxy, thiocarbamoyl, xyano,
nitro, nitroso, azit, hydrazino, ureido, amidino, va guanidino,
alkyl dugc thé mot cach tuy y bang nhém thé a, alkenyl dugc thé mot cach tuy
y biang nhém thé a, alkyloxy dugc thé mot cach tuy y biang nhom thé o,

alkenyloxy dugc thé mot cach tiy y bing nhém thé a, alkylcarbonyloxy dugc
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thé mot cach tiy y bing nhom thé a, alkenylcarbonyloxy dugc thé mot cach tuy
y bing nhém thé a, alkylcarbonyl dugc thé mot cach tuy y bing nhém thé a,
alkenylcarbonyl duogc thé mot cach tuy ¥ bing nhém thé a, alkyloxycarbonyl
duge thé mot cach tuy y bing nhom thé a, alkenyloxycarbonyl dugc thé mot cach
tlly y bing nhoém thé a, alkylsulfanyl dugc thé mot cach tuy ¥ bang nhom thé a,
alkenylsulfanyl dugc thé mot cach tuy y bing nhom thé a, alkylsulfinyl dugc thé
mot cach tiy ¥ bing nhém thé a, alkenylsulfinyl dugc thé mot cach tuy y bang
nhém thé o, alkylsulfonyl dugc thé mot cach tuy y bing nhém thé a,

alkenylsulfonyl duoc thé mot cach tuy y bang nhém thé a,

amino dugc thé mot cach tuy vy bang nhém thé B, imino dugc thé mot cach tuy y
bang nhom thé B, carbamoyl dugc thé mot cach tuy y bang nhém thé B, sulfamoyl
duge thé mot cach tuy y bing nhom thé B, ureido dugc thé mot cach tiy y bing
nhom thé B,

carboxyclyl thom dugc thé mot cach tiy ¥ bang nhom thé v, carboxyclyl khong
thom duge thé mot cach tuy ¥ bing nhom thé y', heteroxyclyl thom dugc thé mot
cach tiy ¥ bang nhém thé v, heteroxyclyl khong thom duoc thé mot cach tly y
bang nhom thé y', carboxyclyloxy thom duoc thé mot cach tiy y bang nhom thé
vy, carboxyclyloxy khong thom duoc th& mot cach tuy y biang nhém thé 7',
heteroxyclyloxy thom dugc thé mot cach tiy ¥ bing nhém thé v, heteroxyclyloxy
khong thom dugc th& mot cach tuy ¥ bang nhém thé y', carboxyclylcarbonyloxy
thom dugc thé mot cach tuy y bing nhém thé v, carboxyclylarbonyloxy khong
thom dugc thé mot cach tiy y bing nhém thé y', heteroxyclylcarbonyloxy thom
dugce thé mot cach tiy y bang nhém thé y, heteroxyclylcarbonyloxy khdng thom
dugc thé mot cach tuy y bang nhém thé v', carboxyclylcarbonyl thom duoc thé
mot cach tuy ¥ bing nhém thé y, carboxyclylcarbonyl khong thom dugc thé mot
cach tiy ¥ bang nhom thé v', heteroxyclylcarbonyl thom dugc thé mét cach tuy
¥ bang nhom thé v, heteroxyclylcarbonyl khong thom dugc thé mot cach tuy y
bang nhom thé y', carboxyclyloxycarbonyl thom dugc thé mot cach ty y bing
nhom thé y, carboxyclyloxycarbonyl khong thom dugc thé mot cach tuy y bang
nhém thé y', heteroxyclyloxycarbonyl thom dugc thé mot cach tiy ¥ bang nhém
thé v, heteroxyclyloxycarbonyl khong thom dugc thé mot cach tuy y bing nhém
thé ', carboxyclylalkyl thom duoc thé mot cach tuy y bang nhém thé v,
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carboxyclylalkyl khong thom duoc thé mot cach tuy y bing nhém thé v,
heteroxyclylalkyl thom duogc th& mot cach tuy y bing nhom thé v,
heteroxyclylalkyl khong thom duoc thé mot cach tuy y bing nhém thé ',
carboxyclylalkyloxy thom duoc th8 mot cach tuy y bing nhém thé v,
carboxyclylalkyloxy khong thom duoc thé mot cach tuy y biang nhom thé ',
heteroxyclylalkyloxy thom dugc thé mot cach tuy y biang nhém thé v,
heteroxyclylalkyloxy khong thom duogc thé mot cach tuy y bang nhém thé vy,
carboxyclylalkyloxycarbonyl thom dugc thé mot cach tuy ¥ bing nhém thé vy,
carboxyclylalkyloxycarbonyl khong thom duoc thé mot cach tuy y bing nhom
thé y', heteroxyclylalkyloxycarbonyl thom dugc thé mot cach tuy y bing nhom
thé y, heteroxyclylalkyloxycarbonyl khong thom duoc thé mot cach tuy y bing
nhém thé y', carboxyclylalkyloxyalkyl thom dugc thé mot cach tuy ¥ bing nhom
thé y, carboxyclylalkyloxyalkyl khong thom dugc thé mot cach tuy y bang nhom
thé y', heteroxyclylalkyloxyalkyl thom dugc thé mot cach tuy y bing nhom thé
v, heteroxyclylalkyloxyalkyl khong thom duoc thé mot cach tay y bing nhoém
thé ', carboxyclylsulfanyl thom dugc thé mot cach tuy y bang nhém thé v,
carboxyclylsulfanyl khong thom duogc thé mot cach tuy y bang nhém thé v,
heteroxyclylsulfanyl thom dugc thé mot cach tuy y biang nhom thé v,
heteroxyclylsulfanyl khong thom duoc thé mot cach tuy y bang nhém thé v,
carboxyclylsulfinyl thom dugc thé mot cach tuy y biang nhém thé v,
carboxyclylsulfinyl khong thom dugc thé mot cach tuy y bing nhém thé v,
heteroxyclylsulfinyl thom duoc thé mot cach tay y bang nhom thé v,
heteroxyclylsulfinyl khong thom dugc thé mot cach tuy y bing nhém thé v,
carboxyclylsulfonyl thom dugc thé mot cach tuy y bang nhém thé 1,
carboxyclylsulfonyl khong thom duogc thé mot cach tiy y biang nhém thé v,
heteroxyclylsulfonyl thom dugc th& mot cach tuy y bang nhém thé v, va
heteroxyclylsulfonyl khong thom dugc thé mot cach tuy ¥ bang nhém thé y'.

Céac vi du vé gbc thé trén vong cla “vong cacbon khong thom™ va “di vong
khong thom" cta “vong cacbon dugc thé", “di vong dwgc thé", “carboxyclyl
khong thom dugce thé", “heteroxyclyl khong thom dugc thé", “carboxyclyloxy

khéng thom dugc thé", “heteroxyclyloxy khong thom dugc the",
“carboxyclylcarbonyl khong thom dugce thé", “heteroxyclylcarbonyl khéng thom
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dugc  thé", <“carboxyclyloxycarbonyl khong thom duoc thé"  va
“heteroxyclyloxycarbonyl khong thom duoc thé" bao gdm nhom thé C dugc trinh
bay dudi ddy. Nguyeén tir & (céc) vi tri bat ky trén vong c6 thé duoc lién két vao

mdt hodc nhiéu nhém duoce lya chon tir nhém thé C sau day.
Nhém thé C: nhom thé B va oxo.

Céac vi du vé goc thé cua “amino dugc thé", “carbamoyl dugc thé", va
“ureido dugc thé" bao gom nhom thé D dugc trinh bay dué6i day. Mot nira dugce

thé mét cach tuy y b.%lng 1 hodc 2 nhom duogc lva chon tr nhém thé D.

Nhom thé D: alkyl duge thé mot cach tuy y bang nhém thé o, alkenyl duoc
thé mot cach ty ¥ bing nhém thé a, alkylcarbonyl dugc thé mot cach tuy y bang
nhom thé a, alkenylcarbonyl dugc thé mot cach tuy y bing nhém thé a,
alkylsulfanyl duogc thé mot cach tuy y bang nhom thé a, alkenylsulfanyl dugc
thé mot cach tiy ¥ bang nhém thé a, alkylsulfinyl dugc thé mot cach tuy y bang
nhém thé a, alkenylsulfinyl dugc th8 mot cach tuy y bang nhém thé o,
alkylsulfonyl dugc thé mot cach tuy y bing nhom thé o, alkenylsulfonyl dugc

thé mot cach tuy y bing nhém thé a,

carboxyclyl thom duge thé mot cach tuy y bang nhém thé y, carboxyclyl khong
thom duoc thé mot cach tuy y bing nhom thé y', heteroxyclyl thom dugc thé mot
céch tlly y bang nhoém thé v, heteroxyclyl khong thom dugc thé mot cach tuy y
bang nhom thé y', carboxyclylalkyl thom dugc thé mot cach tuy y bing nhém thé
v, carboxyclylalkyl khong thom dugc thé mot cach tuy y bang nhém thé 7',
heteroxyclylalkyl thom dugc thé mot cach tuy y bing nhém thé 1,
heteroxyclylalkyl khong thom dugc thé mot cach tiy y bang nhom thé v,
carboxyclylcarbonyl thom duogc th& mot cach tuy y bang nhém thé v,
carboxyclylcarbonyl khong thom dugc thé mot cach tuy y bang nhém thé v,
heteroxyclylcarbonyl thom dugc thé mot cach tuy y bang nhém thé v,
heteroxyclylcarbonyl khong thom dugc thé mot cach tuy y bang nhém thé v,
carboxyclyloxycarbonyl thom dugc thé mot cach tuy y bing nhoém thé v,
carboxyclyloxycarbonyl khong thom dugc thé mot cach tuy y bang nhém thé ',
heteroxyclyloxycarbonyl thom dugc thé mot cach tuy y bing nhém thé v,
heteroxyclyloxycarbonyl khong thom dugc thé mot cach tuy y bang nhom thé y',

carboxyclylsulfanyl thom dugc thé mot cach tiy y bing nhém thé v,
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carboxyclylsulfanyl khong thom dugc thé mot cach tuy y bing nhém thé v,
heteroxyclylsulfanyl thom dugc thé mot cach tuy y biang nhom thé v,
heteroxyclylsulfanyl khong thom duogc thé mot cach tay y bing nhém thé v,
carboxyclylsulfinyl thom duoc th8 mot cach tuy y bing nhém thé v,
carboxyclylsulfinyl khong thom dugc thé mot cach tiy y bing nhém thé v,
heteroxyclylsulfinyl thom duogc thé mot cach tuy y biang nhém thé v,
heteroxyclylsulfinyl khong thom dugc thé mot cach tuy y bang nhém thé v,
carboxyclylsulfonyl thom dugc thé mot cach tuy y bang nhém thé v,
carboxyclylsulfonyl khong thom dugc thé mot cach tuy y bang nhém thé v,
heteroxyclylsulfonyl thom dugc thé mot cach tuy y bang nhom thé v, va
heteroxyclylsulfonyl khong thom dugc thé mot cach tuy y bang nhom thé y'.

Cac phuong an uu tién vé mdi ky hiéu trong hop chit dugc thé hién bang
Cong thie () hodc (I”) duge md ta dudi ddy. Cac vi du vé& hop chét dugc thé
hién bing Cong thtc (I) hodc (I’) bao gdm cac phuong én v& tht ca cac két hop
ctia cac vi du cu thé duoc trinh bay dudi day.

Cac vi du v& vong A bao gdm cic di vong khong thom duoc thé hoic

khong duoc thé.

Vong A tét hon 1a vong 5 dén 7 canh c6 1 dén 3, t6t hon 1a 1 hodc 2 nguyén
ttt O, S va/hodc N, tét hon nita 1a vong dugc lya chon tir cdc di vong khong thom
dugc mo ta & trén. MOt phuong 4n uwu tién vé vong A 1a vong (a), (b) hodc (¢)

sau ddy, t6t hon nita 1a vong (a) hodc (b):

[Cbng thirc hda hoc 13]

AV‘R4 v WR4 iy
<"S\N “yy, éS\N/l(R"’ éS\N 11 és\ )/’”21

A - T4 oL s
Z\‘"I N ,/
55 N z 2siigh

(@) (b) (€)

Mbi Z!, 72, 73, Z* va Z° doc lap 1la CR3R®, CR™, O, N, NR>°, hodc S,
trong doé sb lugng cac nguyén tir khac loai tao thanh cdu trac vong cla vong A
trong Z', 72, Z3, Z* va Z° 1a 0 hodc 1.

Mot phuong 4n wu tién vé Z! 1a CR¥*R°®, O, S hodc NRS¢, t6t hon nita 1a
CRSaR5b.
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Mot phuong 4n wu tién vé Z? 1a CR*R%®, O, S hodc NR’, t6t hon nita 1a
CR%2R%", O hoic NR>¢, dic biét 1a t6t hon 1a CR52R5P hoic O.

Mot phuong 4n wu tién vé Z° 1a CR%R%, O, S hogc NR¥, tét hon nita 12
CR3*R%® hoic O, dic biét 1a tot hon 1a CR¥R.

Mot phuong an wu tién vé Z* 1a CR**R®®, O, S hodc NR’, t6t hon nita 1a
CRSaRSb.

Mot phuong an wu tién vé Z° 1la CR*R®®, O, S hodc NR°, t6t hon nira 1a
CRSaRSb_

Ngoaira, Z' va 73, Z' va z4, 2" va 75, 72 va 74, Z* va Z°, Z* va Z°, R* va
72, R* va 73, R va Z*, hoic R* va Z5 ¢6 thé duge lién két cing nhau dé tao ra
lién két ngang C1-C4 dugc thé hodc khong dugc thé. Tét hon 1a, Z! va 723, Z! va
74 7V va 75, 72 va Z*, 7% va 75, hodc Z° va Z° ¢6 thé dugc lién két ciing nhau dé
tao ra lién két ngang (C1-C4) dugc thé hodc khong dugc thé.

Vong A con ¢6 thé c6 vong B nhu duge thé hién dudi day. Trong trudng
hop nay, mdi Z!, 72, 73, Z* va Z’ tao thanh vong B doc 1ap 1a CR>*, C hodc N.
[Cong thuc hoa hoc 14]

{6 Lo o by

% 'y 5\ o
8123 272 R
Z° B 74 72
B \23’
(a1) (b1) (c1)
PAvAVA) PAYAVA)

1 B
Y I, 95\ iz
/ 2 N A
AN 4 ATV 25 72
B B Nzi-Z8
(d1) (e1) (f1)
e,
e, R R4
R cé //Z1 /l/
~ 1171
)/’”21 '}I 2 (é ,Z\ 2
Z5 '/ :/Z

(91) (h1

Mot phuong an wu tién hon vé vong A 1a vong (al), (bl), (c1) hodc (el)

~
—

—_
~
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sau day, ddc biét la tt hon 13 vong (al) hodc (b1).

Vong B tt hon 13 vong cacbon 3 dén 7 canh dugc thé hodc khong duoc
thé (trong d6 cac vi du vé gbe thé bao gdm alkyl, halogen, hydroxy, va haloalkyl)
hodc di vong 4 dén 7 canh duogc thé hoic khong duoc thé (trong d6 cac vi du vé
gbc thé bao gbébm alkyl, halogen, hydroxy, va haloalkyl), t6t hon nita 12 vong
benzen, vong cacbon khdng dugce thé 5 dén 6 canh hoidc di vong khong duoc thé
5 dén 6 canh.

Céac vi du vé phuong an uu tién khac v& vong A bao gdbm vong sau day:
[Cong thirc hda hoc 15]

PavaVa)
/L )/R“ RA12a
d A12b
5\ /,// «Ss ,’/ ASa ?\ //// g\N I/I%R

RA7b >t RA6a RAT1b RA16b X3

RA108 RA1Oa RA158 RATSD
(a2) (b2) (c2)

Mot phuong 4n con duge vu tién vé vong A 1a vong sau day:

[Cong thtrc hda hoc 16]

P FaVa V) ) JaVa¥y A
4 R RA8a R RA8a
3 \ 4 R N "// N "I/
~ ,,,/ Nl N N /’/\RABb
= A7a RA113 RA11a
A R RASb RA9a 0
RA7b A6a R/—\11 b RAQb RA‘] 1b
RAGD R RA1lb RAT0a RA10b RA10a
(a2) (b3) (b4)

Phuong an dugc uu tién hon vé vong A 1a (a2) hodc (b3) & trén.
Céac vi du v& X1 bao gdm CRA%RA%, O, hodc NRA%.

Mot phuong an wu tién vé X1 1a CRA%*RA?" hoic O.

Céac vi du v& X2 bao gdm CRAPARAY O, hodc NRAC.

Mot phuong 4n wu tién vé X2 1a CRA**RA13 hogc O.

Céac vi du v& X3 bao gdbm CRAMRA%® O, hodc NRAMe,

Mdt phuong 4n wu tién vé X3 1a CRAM®RAMP hodc O.

Tuy nhién, khi hodc mdt trong s& X2 hoac X3 1a NRAe, NRAMe hodc O,
X2 hodc X3 con lai 1a CRAI32RAY hoje CRAMIRAMP,

Céc vi du vé mdi RA%a RAS RAGe RAG RATa y3 RATY dgc 14p bao gom
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hydro, alkyl, alkyloxy, hodc alkyloxyalkyl.
Mbt phuong 4n wu tién v& RA5 13 hydro hoic alkyl, tét hon 1a hydro.
Mbt phuong 4n wu tién vé& RA% 13 hydro hogc alkyl, tot hon 1a hydro.

Mot phuong 4n vu tién vé& RA% 13 hydro, alkyl hodc alkyloxyalkyl, tot hon
13 hydro.

Mot phwong an wu tién vé RA% 13 hydro.

Mot phuong 4n uu tién vé RA7® 1a hydro, alkyl hodc alkyloxyalkyl, t6t hon
13 alkyloxyalkyl.

Mot phuong an wu tién vé RA7 13 hydro.

RAS2 v3 RA% hogc RA% va RA72 ¢6 thé duoc lién két cling voi cdc nguyén
tir 1ién k& dé tao ra vong cacbon thom dugc thé mot cach tuy y bang halogen,
vong cacbon khong thom 3 dén 6 canh duoc thé mot cach tuy y bang halogen,
hoac di vong khong thom 4 dén 6 canh duogc thé mot cach tuy y bang halogen
(mién 13, khi tao vong cacbon thom, RA3® va RA®®, hogc RA6® va RA7 dugc lién

két ciing nhau dé tao ra lién két).
RASP va RA® ¢ thé duoc lién két cung nhau dé tao ra lién két.

RA6a 3 RA® ¢4 thé duoc lién két cung voi nguyén tir lién ké dé tao ra vong

cacbon khong thom 3 dén 6 canh hodc di vong khong thom 4 dén 6 canh.

Céac vi dl.l vé m61 RASa’ RASb, RA9a, RA9b, RAIOa, RAIOb, RAlla va RAllb d@C

14p bao gdm hydro, alkyl, haloalkyl, alkyloxy, hodc alkyloxyalkyl.
Mot phuong 4n uvu ti€n vé R”%2 13 hydro hodc alkyl, t6t hon 13 hydro.
Mot phuong 4n wu tién vé RA% 14 hydro hodc alkyl, t&t hon 1a hydro.
Mot phuong 4n uvu ti€n vé RA% [3 hydro, alkyl hodc alkyloxyalkyl.
Mot phuong 4n uwu tién v& RA% 1a hydro hogc alkyl, tot hon 1a hydro.

Mot phuong 4n wu tién vé RA1%? 13 hydro, alkyl hodc alkyloxy, t6t hon 1a
hydro.

Mot phuong 4n uu tién vé RA!% 13 hydro.
Mbt phuong an wu tién vé RA11? 1a hydro hodc alkyl, t&t hon 14 hydro.

Mot phuong 4n uu tién vé RA!!® 13 hydro.
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RA8%2 3 RA02 hogc RA%2 va RA2 ¢6 the dugce lién két cung nhau dé tao ra

lién két ngang C1-C3.

RAL0a y3 RAN2 ¢4 the dugc lién két cung voi cdc nguyén ti lién ké dé tao

ra vong cacbon khong thom 5 canh.

RA% ya RA% ¢6 thé duoc lién két cung véi cac nguyén tu lién ké dé tao ra

vong cacbon khong thom 4 canh hodc di vong khong thom 5 canh.
RA8%2 v3 RA% ¢6 thé duoce lién két cing nhau dé tao ra lién két.

RA% 1a hydro, alkyl, alkyloxyalkyl, alkyloxycarbonyl, alkylcarbamoyl,
carboxyclyl thom, heteroxyclyl thom, carboxyclylalkyl thom, hodc
heteroxyclylalkyl thom.

X: pAl2a RAI2b RAI3 Al3b pAlda pPAl4b pAIS Al5b pAl6a (5 RAI6b
Moi RAl2e, RALZD RAlS RAIY RAMA T RAL - RADATRADD I RAE yv3 R

doc 1ap 1a hydro, alkyl, alkyloxy, hoac alkyloxyalkyl.

Mbi RA13¢ hodc RAMe @oc 1ap 1a alkyl, alkyloxyalkyl, alkyloxycarbonyl,
alkylcarbamoyl, carboxyclyl thom, heteroxyclyl thom, carboxyclylalkyl thom,
hodc heteroxyclylalkyl thom.

Céac vi du v& mdi R! doc 1ap bao gdm halogen, alkyl, haloalkyl, alkyloxy,

xyano, hodc haloalkyloxy.
Mot phwong an wu tién vé R! 12 halogen, alkyl hodc haloalkyl.
R! t6t hon 1a halogen.
Céc vi du v& mdi R?® va R doc 14p bao gdm hydro, alkyl, va haloalkyl.
Mot phwong 4n wu tién vé R?* va R?® 14 hydro.

Phuong an uu tién khac vé R?? va R?® duogc lién két cung vdi nguyén tu

cacbon lién k& dé tao ra vong cacbon.

R22 t6t hon 13 hydro.

R2b t4t hon 1 hydro hodc metyl, t&t hon nita 1a hydro.

R22 va R?" tét hon 14 duoc lién két cing v6i nguyén tir cacbon lién ké dé
tao ra C3-C4 vong cacbon khong thom.

R3 1 alkyl duoc thé hoic khong dugc thé (trong do6 cac vi du vé gbe thé
bao gdbm halogen, alkyloxy, haloalkyloxy, xyclyl khong thom, hodc heteroxyclyl
khong thom), carboxyclyl khong thom duoc thé hodc khong dugc thé (trong d6
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cac vi du vé& gbc thé bao gdm halogen), hodc heteroxyclyl khong thom duge thé

hodc khong dugc thé (trong d6 céc vi du v& gbc thé bao gdm halogen).
Mot phwong 4n wu tién vé R3 1a alkyl hogc haloalkyl.
R3 t6t hon 13 alkyl.
Céc vi du v& R? bao gdm hydro va alkyl.
Mot phuong 4n uvu tién vé R* 13 hydro hodc metyl, t&t hon nira 1a hydro.

Céac vi du vé mbi R%® va R%® doc 14p bao gdbm hydro, halogen, alkyl duoc
thé hodc khong dugce thé (trong d6 céc vi du v& gbc thé bao gdm halogen va
alkyloxy), va alkyloxy duoc thé hoac khong duoc thé (trong d6 céac vi du vé gbc
thé bao gdm halogen). R va R trén cung nguyén tir cacbon ¢6 thé duoc lién
két cung nhau dé tao ra vong cacbon khong thom dugc thé hodc khong dugc thé
(trong d6 céc vi du v& gbc thé bao gdm halogen), hodc di vong khong thom duge

thé hoac khong duge thé (trong d6 céac vi du vé gbc thé bao gdbm halogen).

Mot phuong 4n wu tién vé mdi R va R doc 1a hydro, alkyl, hodc

alkyloxyalkyl.

Cac vi du vé mdi R*° ddc 1ap bao gdbm hydro, alkyl dugc thé hoic khong
duoc thé (trong d6 cac vi du vé gbc thé bao gdm alkyloxy, carboxyclyl thom, va
heteroxyclyl thom), alkylcarbonyl dugc thé hoic khong duge thé,
alkyloxycarbonyl dugc thé hodc khong duoc thé, carbamoyl duoc thé hodc khong
duoc thé (trong d6 cic vi du vé gbc thé bao gdm alkyl), carboxyclyl thom dugc
thé hoic khong duogc thé, carboxyclyl khong thom dugc thé hodc khong dugc
thé, heteroxyclyl thom dugc thé hodc khong duge thé, hodc heteroxyclyl khong

thom duogc thé hodc khong dugc thé.

Mbt phuong 4n wu tién v& mdi R*® doc 1ap 1a mdi hydro, hodc alkyl dugc

thé hoic khong duoc thé (trong d6 céc vi du vé gbc thé bao gdm alkyloxy).
Cac vi du v& n bao gdm sé nguyén tir 1 dén 3.
Mot phuong an wu tién vé n 1a s6 nguyén tir 2 dén 3.
Mot phuong 4n vu tién hon vé n 1a s6 nguyén tur 1 dén 2.

Céc vi du vé& vong C bao gdm vong benzen, vong pyridin, hodc di vong

thom 5 canh.

34



48163 35/93

Mot phuong an uu tién vé vong C 1a vong benzen hodc vong pyridin, tbt
hon 14 vong benzen.

Hop chit duogc thé hién bang Cong thirc (I°) t6t hon 13 hop chit dugc thé
hién bang cong thic (I-2) sau diy:
[COng thirc hoa hoc 17]

R3
Ox N« /l{//ﬁRsb (1-2)

R2a R2b @]
R7a R7b

Céc phuong an uu tién vé mbi ky hiéu trong hop chit duoc thé hién bing
Cong thtre (I-2) dwge md ta dudi day. Cac vi du vé hop chit duge thé hién bang
Cong thuce (I-2) bao gdm cic phuong 4n vé tht ca cac két hop cta cac vi du cu
thé dugc trinh bay dudi day.

R!, R2a R2® R3, R% van la gidng nhu duogc x4c dinh trong cdc phuong an
vu tién vé& hop chét duge thé hién bang Cong thirc (I°).

Mot phuong 4n wu tién vé X 1a CR%R’®, NR!?, hoic O, tét hon ntra 1a
CR%R% hogc NR', dic biét 1a tét hon 1a CR¥R®.

Mot phuong 4n wu tién vé mdi R, R, R72, R, R8, R® R%, va R% doc
14p 1a hydro, hodc alkyl dugc thé hoac khong dugc thé.

M3i RS2, R, R72, R7°, R8a, R8, R, va R ddc 1ap tdt hon 14, hydro, hodc
alkyl duoc thé hoic khong dugc thé (trong d6 vi du vé gbc thé bao gdbm halogen),
dic biét 1a tét hon 1a hydro hodc metyl.

Mot phuong an vu tién vé& R!? 13 alkyl dugc thé hodc khong duge thé.

Mot phuong 4n vu tién trong hop chét dugc thé hién bang Cong thuc (1)
dugc mo ta dudi day.

Vong A la vong sau day:
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[Cong thic hoa hoc 18]

WR4 FaVaVs!
3\ “, és\ J'/R4
N = N~ RASa
A RA?a RA5b
RA 7bRA6b RA6a
(a2)
trong do:

mdi RAS2 RASb RA6a RAG RATa vy RATP dgc 1ap 1a hydro, alkyl, alkyloxy,
hodc alkyloxyalkyl;

RAS2 v3 RA% hogc RAS va RA78 ¢6 thé dugc lién két cliing véi cde nguyén
tir 1ién k& dé tao ra vong cacbon thom dugc thé mot cach tiy y bing halogen,
vong cacbon khong thom 3 dén 6 canh dugc thé mot cach tily y bing halogen,
hoac di vong khong thom 4 dén 6 canh duoc thé mot cach tiy ¥ biang halogen
(mién 13, khi tao vong cacbon thom, RA% va RA%, hodc R va RA™ duge lién

két cung nhau dé tao ra lién két);
vong C la vong benzen;
mdi R! doc 14p 1a halogen;
mdi R?* va R?" doc 14p 1a hydro;
R3 1a alkyl;
R* 1a hydro hoac alkyl; va
n 12 sé nguyén tir 1 dén 3.

Khéc biét ciia hop chét theo séng ché 1a viéc vong A trong Cong thire (1),
(I') hodc (I-2) duoc ¢b dinh vao cAu hinh riéng cu thé dé dat dugc profil khang
tuyét voi, ddng hoc in vivo va sy an toan. Dic trung khéc cia hop chit theo séng
ché 1a viéc din xuit carbamoylpyridotriazin ba hodc nhidu vong c6 hoat tinh mot
cach tuy y thu dugc trong Cong thuc (I), (I') hodc (I-2) dé dat duogc profil khang
tuyét voi, dong hoc in vivo va su an toan.

Hop chét theo sang ché khong bi gi6i han ¢ isome cu thé va bao gbdm tat
ca cac isome ¢6 thé ¢ (vi du, céc isome keto-enol, cic isome imin-enamin, cac
diastereome, cac isome quang hoc, va cdc isome quay), cac raxemat hodc cac

hdn hop cta no, trir khi duge chi dinh khac.
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Cac vi du vé mudi duge dung ctia hop chét theo sang ché bao gém cac
mubi ciia hgp chit theo sdng ché v6i cac kim loai kiém (vi du, lithi, natri, hodc
kali), cac kim loai kiém thd (vi du, canxi, hodc bari), magié, cdc kim loai chuyén
tiép (vi du, k€m va sét), amoniac, cac bazo hitu co (vi du, trimetylamin,
trietylamin, dixyclohexylamin, etanolamin, dietanolamin, trietanolamin,
meglumin, etylendiamin, pyridin, picolin, hodc quinolin) hodc cac axit amino,
va cac mubi ctia hop chit theo sang ché véi cac axit vo co (vi du, axit clohydric,
axit sulfuric, axit nitric, axit carbonic, axit bromhydric, axit phosphoric, hodc
axit hydroiodic) hodc céc axit hitu co (vi du, axit formic, axit axetic, axit
propionic, axit trifloaxetic, axit xitric , axit lactic, axit tartaric, axit oxalic, axit
maleic, axit fumaric, axit mandelic, axit glutaric, malic axit, axit benzoic, axit
phthalic, axit ascorbic, axit benzensulfonic, axit p-toluensulfonic, axit
metansulfonic, hodc axit etansulfonic). Céc mudi nay co thé duogc tao ra béng

phuong phap ma thong thuong dugc thuc hién.

Hop chét theo sing ché hodc mudi duoc dung cia né co thé tao ra solvat
(vi du, hydrat), ddng tinh thé va/hodc da hinh tinh thé. Sang ché ciing bao gdm
cac solvat, cac déng tinh thé va cac da hinh tinh thé khac nhau nhu vay. “Solvat"
c6 thé 1a solvat trong d6 sb lwgng bat ky cac phan tit dung mdi (vi du, cac phén
ttr nude) duge phdi tri véi hop chét theo sang ché. Hop chét theo sang ché hoic
mubi dugc dung ctia né, khi dé lau trong moi trudng, b thé lién két nuéc hap
phu hoic c6 thé tao ra hydrat, bang cach hip thu hoi 4m. Hop chét theo sang ché
hodc mubi duge dung ctia né c6 thé tao ra da hinh tinh thé bing sy tai két tinh.
“Pdng tinh thé" c6 nghia 1a hop chét theo sang ché hoic mudi ctia né va phan ti
nguoc cung ton tai trong ciing mot mang tinh thé, va co6 thé 1a ddng tinh thé dugc

tao ra v4i sd luong cdc phan tr ngugc bat ky.

Hop chét theo sang ché hoic mudi dugc dung cua nd co thé tao ra tién
chit. Sang ché ciling bao gdm céc tién chéit khac nhau nhu vay. Tién chét 1a dan
xuét ctia hop chit theo sing ché c6 nhém phan giai duoc v& mat héa hoc va
chuyén hoa, va 1a hop chit ma tr& thanh hop chét dugce tinh theo sang ché bang
su dung mdi phan hodc dudi céc trang thai sinh ly in vivo. Tién chit nay bao
gf“)m, vi du, hop chit ma duoc chuyén héa thanh hop chit dugc thé hién béng
Coéng thirc (I), (I') hodc (I-2) qua qué trinh oxy hoa enzim, khtr, thuy phéan, hoac
twong tu dudi cdc trang thai sinh 1y in vivo, va hop chit ma dugc chuyén hoa

thanh hop chét dugc thé hién bang Cong thtc (1), (I') hodc (I-2) qua sy thiy phan
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bang axit da day ho#c twong tu. Cac phuong phéap lya chon va diéu ché cac dan
xuét tién chét pht hop dugc mo ta trong, vi dy, "Design of Prodrugs, Elsevier,

Amsterdam, 1985 ". Ban than cac tién chét c6 thé c6 mot vai hoat tinh.

Khi hop chit dugc thé hién bing Cong thic (1), (I') hodc (I-2) hodc mubi
dugc dung ciia n6 ¢ nhom hydroxyl, cac vi du vé tién chit bao gdm cac tién
chit ching han nhu cic din xudt axyloxy va cac dan xuét sulfonyloxy duogc san
xuét bing cach tién hanh phan tng hop chit ¢6 nhém hydroxyl véi axyl
halogenua thich hop, axit anhydrit thich hgp, sulfonyl clorua thich hop, sulfonyl
anhydrit thich hop va anhydrit hdn hop, hodc st dung chét lam ngung tu. Cdc vi
du cta nd bao gf")m CH3COO-, C2H5COO-, tert-BuCOO-, C15sH3;COO0-, PhCOO-
, (m-NaOOCPh)COO-, NaOOCCH>CH,COO-, CH3CH(NH2)COO-,
CH,N(CH3)2COO0-, CH3S03-, CH3CH2S03-, CF3S03-, CH2FSOs-, CF3CH2S0s3-,
p-CH30-PhSOs-, PhSOs3-, va p-CH3PhSO3-.

(Phwong phap san xuét hop chét theo sang ché)

Hop chét theo sang ché c6 thé dwoc san xuit bing, vi du, cidc phuong phéap
tdng hop thong thudong duge thé hién dudi day. Cac phuong phép chiét, tinh ché,
va tuong tu co thé dugc tién hanh bing cach sir dung cdc phuong phap thong
thuong dung cho cac thi nghiém cta héa hoc hitu co. '

Hop chat theo sang ché c6 thd dugc tdng hop bing cach tham khao cac

phuong phép da biét trong linh vuec.

(Quy trinh 1)

38



48163 39/93

[Cong thitc hoa hoc 19]

orP' O oP' O NH2 oP' O
R2a RZb
——-—>
NH N NH Ny
p2 ] P2 R2a sz
a
oP' O OPy O
H2N -R3 O A AN R R4JL(27 Hal
N. P i ’
X NH . “NH,
R2a R2b R1 X R2a R2 0 6
oP' O

OoP' O
O,
H R
22" R2v ) N \Nk

R! 2a’ ‘2b
n R¥RPO fz)f

Hal”
OP' O OH O
o} R3 o}
H 4 H 4
N AN )7,/R1 — NSNS )///R
1 2
(R RE R2G 44 tz?/ (R1n RZ R®G g tz)fm

trong d6 P! 1a nhém bao vé hydroxy; P? la nhém bao vé amino; mdi trong sd R
va R' 12 nhom bao vé carboxy; Z 1a Z?%, Z3, Z* hodc Z°; m 1a s nguyén tir 1 dén
4; Hal 1a halogen; mdi trong s& P, P2, RvaR'¢6 thé 1a nhém ma c6 thé duoc
bao vé va/hoac dugc loai nhém bédo vé bang phwong phap dugc mo ta trong, vi
du, Protective Groups in Organic Synthesis, Theodora W Green (John Wiley &
Sons Inc.), va, vi du, P' la carboxyclylalkyl thom hodc tuong tu, P? la
alkyloxycarbonyl hodc tuong tu, va mdi trong s6 R va R' 1a alkyl hodc twong tu;

va cdc ky hiéu khac 1a giong nhu dugc xac dinh & trén.
Budce 1

Hop chét al ¢6 thé thu duoc bang cach dua hop chit a ma co6 thé sin c6
v& mit thuong mai hodc dugc diéu ché bing phuong phap da biét ddi voi phan
g loai nhém bao vé thong thuong ciia cdc nhoém bao vé carboxy.
Budc 2

Hop chit a3 c6 thé thu dugc bing céch bd sung chét 1am ngung tu ching
han nhu HATU, WSC-HCI, hodc PyBOP vao hop chit al c6 mat dung moi chéng
han nhu DMF, DMA, NMP, THF, cloroform, hodc diclometan, b6 sung vao d6

hop chit a2 ma c6 thé s&n ¢6 v& mit thwong mai hodc dugc dieéu ché bang phuong
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phap d3 biét, va amin bac ba ching han nhu trietylamin, N-metylmorpholin,
pyridin, hodc DIEA, va tién hanh phan @ng hdn hop nay & 10°C dén 60°C, tt
hon 13 20°C dén 40°C, trong khoang 0,1 gid dén 24 gid, tot hon 1a 1 gid dén 12
gio.

Bude 3

Hop chét a5 c6 thé thu dugc bing cach bd sung hop cht a4 vao hop chét
a3 c6 mat dung moi chéng han nhu THF, metanol, etanol, cloroform, diclometan,
hodc THF, va tién hanh phan tng hdn hop nay & 60°C dén 120°C, tt hon 1a
80°C dén 100°C, trong khoang 0,5 gid dén 24 gio, tot hon 1a 1 giy dén 12 gio.
Buéc 4

Hop chit a6 c6 thé thu dugc bang cach dwa hop chit a5 vao phén Gng loai
nhém bao vé thong thudng cua cdc nhom bao vé amino.

Bude 5

Hop chit a8 co thé thu duoc bang cach bd sung hop chit a7 ma ¢ thé sin
c6 vé mit thuong mai hoic dugc diéu ché bang phuong phap da biét, va axit
chéng han nhu axit axetic, axit p-toluensulfonic, hodc axit metansulfonic vao
hop chét a6 ¢6 mit dung moi chéng han nhu diclometan, dicloetan, cloroform,
metanol, etanol, toluen, DMF, DMA, hodc THF, va tién hanh phan Ung hén hop
nay & 20°C dén 130°C, bt hon 1a 20°C dén 100°C, trong khoang 0,1 git dén 24
gid, tét hon 1a 1 giy dén 12 gio.

Buéc 6

Hop chét a9 c6 thé thu duoc bang cach bd sung bazo ching han nhu xesi
carbonat hodac kali carbonat va mudi chéng han nhu natri iodua hodc kali iodua
vao hop chét a8 c¢6 mit dung moi ching han nhu DMF, DMA, NMP, hoac THF,
va tién hanh phan tng hdn hop nay & 0°C dén 60°C, tét hon 1a 0°C dén 40°C,
trong khoang 0,1 gi¢ dén 24 gio, tét hon 1a 1 gio dén 12 gio.

Buéce 7

Hop chét a9 c¢6 thé dugc phan giai trong hop chit al0 bang SFC khong
d6i xtng.
Buéc 8

Hop chét Ia c6 thé thu duoc bang cach dua hop chit al0 vao phan ng loai
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nhém bao vé thong thudng cia cdc nhoém bao vé hydroxy.
(Quy trinh 2)

[Cong thirc hda hoc 20]

QR ()" oP' O
<;)<21(Z)Hal \Cn)j\\o);/?k ,R3 wN R3
b1 H O — H H

g: >\ N N J )>/< >S< "
(R1 Rz R0 () N_<Z>‘ Z1>< Rz’ R2 o —( )
OP'" O

(0]
—’ @Y WJQ\JN)L K = @ wJQ\JN/K
(R1 A R2a sz a9 (Z ,)/ R2a sz Ia

trong d6 mdi ky hiéu la giéng nhu duoc xac dinh & trén.
Budce 1

Hop chét b2 ¢6 thé thu duoc bang cach bd sung bazo ching han nhu xesi
carbonat, kali carbonat, hodc trietylamin va, khi Hal 1a clo, mudi chéng han nhu
natri iodua hoac kali iodua vao hgp chit a5 c¢6 mit dung mdi ching han nhu
DMF, DMA, NMP, hoic THF, bb sung vao d6 hop chit bl ma c¢6 thé sin c6 vé
mit thvong mai hodic dugc didu ché bang phuong phap da biét, va tién hanh phan
ng hdn hep nay & 0°C dén 60°C, t6t hon 1a 20°C dén 40°C, trong khoang 0,1
gid dén 24 giv, tot hon 1a 1 gid dén 12 gio.

Budce 2

Hop chét b3 ¢6 thé thu dwgc bing cach dwa hop chét b2 vao phan tng loai
nhém bao vé thong thuong cla cac axetal.
Bude 3

Hop chit a9 c6 thé thu dugc bang cach bd sung axit chiang han nhu axit
axetic, axit p-toluensulfonic, axit metansulfonic, hodc axit trifloaxetic vao hgp
chit b3 c6 mit dung moi chéng han nhu diclometan, dicloetan, cloroform,
axetonitril, metanol, etanol, toluen, DMF, DMA, hodac THF, va tién hanh phan
ang hdn hop nay & 20°C dén 130°C, tét hon 1a 80°C dén 120°C, trong khoang
0,1 gior dén 24 gio, t6t hon 1a 1 gid dén 12 gio.

Budc 4

Hop chét Ta c6 thé duogc tdbng hop theo cac bude 7 va 8 cla quy trinh 1
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duoc mo ta & trén.
(Quy trinh 3)

[Cong thirc héa hoc 21]

(z) oP' 0
a5 —01—> H . H
o N. x-N-
@x AN <@* ol

orP!' O

/Z1
R2a R2b l\zz)/ R R2 ()

trong d6 mdi ky hiéu 1a gibng nhu duge xdc dinh & trén.
Buéce 1

Hop chét c2 c6 thé thu duge bang cach bd sung hop chét c1 ma ¢6 thé sin
¢6 v& mit thwong mai hoc dugc didu ché bing phuong phap da biét, va thube
tht Mitsunobu chéng han nhu DEAD/PPhs, DIAD/PPh;, DMEAD/PPhs,
ADDP/n-BusP vao hop chét a5 c¢6 mit dung moi ching han nhu THF ho#c toluen,
va tién hanh phan tng hdn hgp nay & 0°C dén 100°C, t6t hon 1a 20°C dén 80°C,
trong khoang 0,1 gio dén 24 gio, tot hon 1a 1 gio dén 12 gio.

Budc 2

Hop chét ¢3 ¢6 thé thu dugc bang cach dua hop chét ¢2 vao phan trng phan
giai oxy hoa thong thuong cia alken. Cac vi du vé phan tng nay bao gdm phén
mg bang su phan gidi ozon hodc bang cach sit dung K20sO4/NalOy4 hodc tuong

tu.
Buéc 3

Hop chit a9 c6 thé thu dugc bang cach tién hanh phan g hop chit c3

theo cac diéu kién gidng nhu trong buéc 3 cua quy trinh 2.
Budc 4
Hop chit Ta c6 thé dugc tong hop theo cac bude 7 va 8 clia quy trinh 1.

(Quy trinh 4)
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[Cong thirc hoa hoc 22]
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trong d6 mdi ky hiéu 1a gidng nhu duoc xac dinh & trén.
Buége 1

Hop chét d2 c6 thé thu dugc bing cach tién hanh phan tng hop chit a5 va

hop chét d1 theo céc didu kién gidng nhu trong budc 1 cta quy trinh 3.
Budc 2

Hop chét d3 c6 thé thu duge bing cach dua hop chit d2 vao phan tng loai

nhom bao vé théng thuong cia cac nhom bdo vé hydroxy.
Budc 3

Hop chit d4 c6 thé thu dugc bang cach dua hop chét d3 vao phan tng oxy

héa thong thudng cia cdc nhom hydroxyl.
Budce 4

Hop chét a9 c6 thé thu duge bang cach tién hanh phan tng hop chat d4

theo cac diéu kién gidng nhu trong budc 3 cua quy trinh 2.
Budce 5
Hop chét Ia c6 thé duoc tdng hop theo cac bude 7 va 8 cua quy trinh 1.

(Quy trinh 95)
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[Cong thirc hoa hoc 23]
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trong d6 mdi ky hiéu 1a gibng nhu dugc xéc dinh & trén.
Bude 1

Hop chét €2 ¢6 thé thu dugc bang cach tién hanh phan tng hop chét a5 va
hop chét el theo céc didu kién gidng nhu trong buéc 5 cta quy trinh 1.
Buéc 2

Hop chét e3 ¢6 thé thu dugc bing cach bd sung bazo ching han nhu xesi
carbonat hogc kali carbonat vao hop chit e2 c¢6 mit dung moi ching han nhu
DMF, DMA, NMP, hoic THF, va tién hanh phan tng hdn hop nay & 0°C dén
60°C, tét hon 12 0°C dén 40°C, trong khoang 0,1 gio dén 24 gid, tdt hon 1a 1 gio
dén 12 gio.
Buéc 3

Hop chét e4 c6 thé thu duge bang cach dua hop chit e3 vao phan Gng loai
nhém bdao vé thdong thuong clia cdc nhém bao vé hydroxy.
Buéc 4

Hop chét a9 c6 thé thu dugc bang cach bd sung thube thir Mitsunobu ching
han nhv DEAD/PPhs, DIAD/PPh;, DMEAD/PPhs, hodc ADDP/n-BusP vao hop
chit e4 c6 mit dung moi ching han nhu THF hodc toluen, va tién hanh phan tng
hdn hop nay ¢ 0°C dén 100°C, t&t hon 1a 20°C dén 80°C, trong khoang 0,1 gio
dén 24 gio, tot hon 1a 1 gio dén 12 gio.

Buéc 5
Hop chét Ia c6 thé duogc tong hop theo cac bude 7 va 8 cla quy trinh 1.

Do d6 hop chét theo sang ché thu dugc con dugce cai bién vé mat hoa hoc
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dé téng hop hop chét khac. Khi nhém chitc phan tng (vi dy, OH, COOH, hodc
NH») c¢6 mit & mot nira mach bén hodc twong ty khi phdn ing, nhém chirc nay
¢6 thé dugc bao vé trude khi phan ung va dugc loai nhém bao vé sau khi phan

ung, néu can.

Céc vi du vé cac nhom bao vé (nhém bao vé amino, nhom bao vé hydroxy,
van van) c6 thé bao gém cac nhom bao vé dugc mo ta trong, vi du, Protective
Groups in Organic Synthesis, T.W. Green, John Wiley & Sons Inc. (1991), chang
han nhu etoxycarbonyl, tert-butoxycarbonyl, axetyl, va benzyl. Cac phuong
phap dua va loai bd cdc nhom bao vé cd th8 duoc thuc hién bing cach phuong
phap duoc st dung theo thong 1€ trong hoa hoc tong hop hitu co [vi du, xem
Protective Groups in Organic Synthesis, T.W. Greene, John Wiley & Sons Inc.
(1991)] hodc cac phuong phép tuong duong trong d6. Su chuyén hoa ctia nhém
chic duge chira trong mdi gbe thé co thé dugc thuc hién bang phuong phéap da
biét [vi du, Comprehensive Organic Transformations, R.C. Larock (1989)] khac
v6i cac phuong phéap san xuit dugc mo ta & trén. Mot vai hop chét theo sang ché
¢6 thé con dugce chuyén hoa thanh céc dan xuht méi voi cac hop chat dudi dang
céc hop chét trung gian dung dé téng hop. Hop chét trung gian va hop chét dang
quan tdm trong mdi phuong phap san xuét dugc md ta & trén co thé dugc dua
vao phuong phép tinh ché dugce st dung theo thong 1é trong hoa hoc tdng hop
hitu co, vi du, trung hoa, loc, chiét, rira, lam kho, cd, tai két tinh, hodc cac k¥
thuét phép séc ky khac nhau, va nho d6 dugce c¢6 1ap hodc dugc tinh ché. Ngoai
ra, hop chét trung gian c6 thé dugc dua vao phan tng ké tiép ma khong can tinh
ché dic thu.

Hop chat theo sang ché 12 hitu dung lam thudc sir dung thudc, vi du, thube
chdng virut. Hop chit theo sang ché c6 tac dung G ché r& rét 1én integraza virut.
Do do, hop chét theo sang ché c6 thé duoc ky vong c¢6 hiéu qua ngdn ngira hodc
diéu tri cac bénh khac nhau do céc virut ma tang sinh bang cach san xuit it nhét
integraza tai thoi diém 14y nhiém & cac té bao dong vat gy ra, va la hitu dung
lam, vi du, chét e ché integraza retrovirus (vi dy, HIV-1, HIV-2, HTLV-1, SIV,
hodc FTV) va lam thudc chéng HIV. Hop chat wu tién ciing ¢6 cac dic tinh dudi
dang dugc dong hoc sau day trong co thé: néng d6 mau 12 cao; thoi gian tac dung
1a dai; tinh truyén ung dén mo 13 dang chu y; va/hodc twong tu. Ngoai ra, hop
chét wu tién nay la an toan vé tac dung phu (vi du, Gc ché cac enzym CYP, tinh

gdy dot bién, kéo dai khoang thoi gian QT cia dién tAm dd, va ching i loan
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nhip tim).

Hop chit theo sang ché con c6 thé dugc st dung diéu tri két hop véi thude
chéng HIV ¢6 co cu tac dung khac nhau, chdng han nhu chat Gc ché phién ma

nguoc, chat uc ché proteaza, va/hodc chat rc che xam nhép.

Viéc stt dung dugc md ta ¢ trén khong chi bao gdm sir dung két hop chéng
HIV ma con st dung dudi dang thubc di kém ma nang cao hoat tinh chéng HIV
ciia thubc chéng HIV khic, nhu trong didu tri bang dung dich hdn hop thude

hodc tuong tu.

Hop chét theo séng ché ¢6 thé dugc st dung dé ngin vat chi trung gian
retrovirus 1dy nhiém khong mé& rong dén cac mo khac v6i md dang quan tdm khi
vat chu trung gian retrovirus dya trén HIV hodc MLV dugc sir dung trong linh
vue didu tri gien. Pic biét 13, khi cdc té bao hodc twong tu bi 1y nhiém vat chu
trung gian in vitro va dugc dua tré lai co thé, viée st dung hop chit theo séng

ché true d6 c6 thé ngin nglra sy 14y nhiém khong can thiét cho co thé.

Duogc phidm theo sang ché ¢6 thé dugc st dung qua dudng miéng hodc
ngoai duong ti€u hoa. Céc vi du vé phuong phap st dung ngoai duong tiéu héa
bao g(‘Sm st dung qua da, st dung duéi da, st dung trong tinh mach, su dung
trong dong mach, sit dung trong co, sy dung trong mang bung, st dung qua niém
mac, xong, st dung qua miii, thubc nhé mét, thude nhd tai, va st dung trong 4m

dao.

Dbi voi viée st dung qua dudong miéng, dang 1iéu bat ky thong thuong
duoc st dung ching han nhu ché phidm dang rin dé st dung bén trong (vi du,
vién nén, bot, hat, vién nang, vién tron, va mang) hoac ché phém dang long dé
sir dung bén trong (vi du, huyén pht, nhii twong, ruou thudc thom ngot, xi 10,
nuée chanh, c¢on, nude thom, dich chiét, nudc sic, va con thuéc) c6 thé duoc
diéu ché theo phuong phép thong 1&, va dugc sit dung. Vién nén co thé 1a vién
nén boc dudng, vién nén boc mang, vién nén tan trong rudt, vién nén giai phong
chim, vién nén ngdm, vién nén ngdm dudi ludi, vién nén dat trong m4, vién nén
¢6 thé nhai hodc vién nén rd nhanh trong miéng. Bot va hat c6 thé 1a xi ro6 kho.

Vién nang c6 thé 1a vién nang mém, vi nang hodc vién nang giai phéng cham.

Dé st dung ngoai dudng tiéu hoa, dang 1iéu bét ky thong thudong dugce st

dung ching han nhu thube tiém, thude nho, va ché phdm bén ngoai (vi du, thude
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nho mit, thuc nhd mii, thudc nho tai, sol khi, thubc x0ng, thube rira, thudce
ngam, thube xoa, thube sic miéng, dung dich thut, dau cao, cao dan, keo dong,
kem, miéng dén, thudc dép néng, thudc bdt dung bén ngoai, va thubc dan) c6 thé
dugc st dung mdt cach phu hop. Thudc tiém c6 thé 1a nhii tuong g@)m loai O/W,
W/0, O/W/O, W/O/W, hodc tuong tu.

Duogc phém ¢6 thé duoc san xuét béng cach tron lugng hitu hiéu cta hop
chét theo sang ché véi cac chit phy gia duge khac nhau phu hop dé bao ché,
chéng han nhu cac ta duoc, cac chét két dinh, cac nhém ta duoc ra, cac chét boi
tron, va tuong ty. Ngoai ra, dugc phdm nay c6 thé dung cho cdc bénh nhi, céc
bénh nhan cao tudi, cac trudong hop hiém nghéo hodc céc ca phiu thuét bing cach
thay d6i mot cach thich hop lugng hiru hiéu cua hop chét theo sang ché, cach
bao ché va/hodc céac chét phu gia dugc khac nhau. Vi dy, cac dugce phém nhi
khoa c6 thé dugc st dung cho tré so sinh (dudi 4 tudn sau khi sinh), tré con dm
ngtra (4 tudn sau khi sinh dén dudi 1 tudi), tré bit di (tir 1 tudi tré 1én va dudi
7 tudi), tré em (tir 7 tudi trd 1én va dudi 15 tudi) hodc cac bénh nhan tir 15 dén
18 tudi. Cac dugc phim 130 khoa, vi du, duge st dung cho cac bénh nhén tir 65
tudi tré 1én.

Lidu cia dugc pham theo sang ché mong mudn duoc thiét dit theo tudi
hoidc thé trong ctia bénh nhan, loai hodc tinh nghiém trong cla bénh, duong sir
dung, van van. DPéi v6i viée st dung qua dudng miéng, lidu nay nim trong
khoang thong thuong la 0,05 dén 100 mg/kg/ngay, tot hon la 0,1 dén 10
mg/kg/ngay. Dé st dung ngoai duong tiéu hoa, lidu nay khdc biét 16n tuy theo
duong st dung va nam trong khoang thong thuong 1a 0,005 dén 10 mg/kg/ngay,
t5t hon 12 0,01 dén 1 mg/kg/ngay. Liéu ndy c6 thé dugc st dung mot ngdy mot

14n dén mot thang mot 14n hoidc ba thang mot lan.
Vi du thwe hién sang ché
Sau day, cac vi du dugc mo ta.
<Chir viét tat>
ADDP: 1,1'-(azodicarbonyl)dipiperidin
Bn: benzyl
DEAD: dietyl azodicarboxylat

DIAD: diisopropyl azodicarboxylat
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DIEA: N,N-diisopropyletylamin

DMA: dimetylaxetamit

DMEAD: di-2-metoxyetylazodicarboxylat
DMEF: dimetylformamit

DMSO: dimetyl sulfoxit

HATU: O-(7-azabenzotriazol-1-y1)-N,N,N',N'-tetrametyluronium
hexaflophosphat

NMP: N-metylpyrolidon

PyBOP: (benzotriazol-1-yloxy)tripyrolidinophosphonium hexaflophosphat
TBAF: tetrabutylamoni florua

THEF: tetrahydrofuran

WSC-HClI: 1-etyl-3-(3-dimetylaminopropyl)carbodiimit hydroclorua

Phan tich NMR thu duoc trong mdi vi du dugc tién hanh & 300 MHz hoic
400 MHz, va thuc hién do béng cach st dung DMSO-ds hodac CDCls. Doi khi
khong phai tit ca cdc dinh dugc phat hién ciing dugc thé hién trong dit liéu NMR.

Trong céc vi du, "S§" 1a s6 lugng hop chét, "CAu trac" co nghia la clu trac
héa hoc, va "MS" 1a trong Ilugng phan t&¢ trong LC/MS (liquid
chromatography/mass spectrometry-phép sic ky 16ng/phép phén tich phd khdi).
(Céc diéu kién do)

(A) Cot: ACQUITY UPLC(R) BEH C18 (1,7 pm i.d. 2,1 x 50 mm) (Waters

Corporation)
Tbc d6 dong: 0,8 mL/phut; Bude séng phat hién UV: 254 nm;

Pha di dong: [A]: dung dich nudc choa 0,1% axit formic, [B]: dung dich

axetonitril chtra 0,1% axit formic

Gradien tuyén tinh cta 5% dén 100% dung moi [B] duogc thuc hién trong 3,5
phut, va sau d6 100% dung moi [B] dwgc gift trong khoang 0,5 phut.

(B) Cot: Shim-pack XR-ODS (2,2 pm, i.d. 50 x 3,0 mm) (Shimadzu

Corporation)

Tbc d6 dong: 1,6 mL/phuat; Bugce séng phat hién UV: 254 nm;
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Pha di dong: [A]: dung dich nu6c chua 0,1% axit formic, [B]: dung dich

axetonitril chtra 0,1% axit formic

Gradien: gradien tuyén tinh ctia 10% dén 100% dung moi [B] dugc thyc hién
trong 3 phut, va 100% dung mdi [B] duoc giit trong khoang 0,5 phut.

(C) Cot: Shim-pack XR-ODS (2,2 pm, i.d. 50 x 3,0 mm) (Shimadzu

Corporation)
Téc @6 dong: 1,6 mL/phut; Bude séng phat hién UV: 254 nm;

Pha di dong: [A]: dung dich nuéc chura 0,1% axit formic, [B]: dung dich

axetonitril chra 0,1% axit formic

Gradien: gradien tuyén tinh ctia 10% dén 100% dung moi [B] dugc thuc hién
trong 8 phut, va 100% dung mdi [B] dugc giit trong khoang 0,5 phut.

Vidul

[Cong thirc hda hoc 24]
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Budc 1

DPdi v6i hop chat 1 (1,50 g, 3,59 mmol), 2 mol/L dung dich etylamin trong
metanol (17,9 ml, 35,9 mmol) duoc bd sung, va hdn hop nay dugc khudy & 100°C
trong khoang 1 gio duéi viéce chiéu xa biang vi séng. Dung mdi trong dung dich
phan ung duge chung cAt du6i 4p sudt giam. Bd sau d6 duoc chuyén thanh axit
bang cach bd sung axit clohydric lodng, sau d6 dugc chiét bing etyl axetat. Lop

hitu co duoc l1am khé qua natri sulfat, va dung moéi sau d6 dugc chung cat. Ba
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thu duoc duogc tinh ché bing phép sic ky cot silicagel (cloroform-metanol) dé
cho ra hop chét 2 (1,15 g, hiéu sudt 74%).

1H-NMR (CDCls) &: 14,53 (s, 1H), 8,64 (brs, 1H), 8,46 (s, 1H), 7,37 (m, SH),
6,57 (brs, 1H), 5,38 (s, 2H), 3,24 (dt, J=14,0, 6,6Hz, 2H), 1,45 (s, 9H), 1,02 (t,
J=7,3Hz, 4H).

Budce 2

Hop chét 2 (9,59 g, 22,2 mmol) dugc hoa tan trong diclometan (180 ml).
DPéi v6i dung dich nay, (2,4-diflophenyl)metanamin (4,77 g, 33,3 mmol), PyBOP
(13,9 g, 26,7 mmol) va DIEA (11,7 ml, 66,7 mmol) dugc b6 sung, va hdn hop
nay duoc khudy & nhiét do phong trong khoang 18 gio. Dung dich phan ung dugc
rira bing nude va nude mudi. Lép hitu co duge 1am kho qua natri sulfat, va dung
moi sau d6 dugc chung cit. Ba thu duge duge tinh ché bang phép sic ky cot

silicagel (cloroform-metanol) dé cho ra hop chit 3 (11,5 g, hiéu sudt 93%).

1H-NMR (CDCls) &: 10,20 (t, J=5,8Hz, 1H), 8,54 (brs, 1H), 8,49 (s, 1H), 7,38
(m, 5H), 6,87-6,79 (m, 2H), 6,61 (t, J=5,5Hz, 1H), 5,28 (s, 2H), 4,64 (d, ]=5,9Hz,
2H), 3,18 (ddt, J=18.8, 10,2, 3,8Hz, 3H), 1,83-1,80 (m, 1H), 1,43 (s, 9H), 0,99
(t, J=7,3Hz, 3H).

Budce 3

Hop chét 3 (11,5 g, 9,54 mmol) dugc hoa tan trong dioxan (57,5 ml). Péi
v6i dung dich nay, 4 mol/L dung dich axit clohydric trong dioxan (300 ml) duoc
bd sung, va hon hop nay duge khudy & nhiét @6 phong trong khoang 4 gid. Dung
moi trong dung dich phan ung dwoc chung cAt dudi ap sudt giam. Sau d6, dung
dich nudc bdo hoa cla natri carbonat dugce bd sung vao bd, va hdn hgp nay dugc
chiét bang cloroform-metanol. L&p hitu co duoc lam khod qua natri sulfat, va
dung moéi sau d6 dugc chung cht. San phém thé thu duogc duoc hoda ran tu

diisopropyl ete dé cho ra hop chit 4 (7,80 g, hiéu suat 83%).

|H-NMR (CDCl3) &: 10,33 (s, 1H), 8,60 (s, 1H), 7,39 (m, SH), 6,83 (m, 3H),
5.82 (s, 2H), 5,26 (s, 2H), 4,64 (d, J=5,8Hz, 2H), 3,28-3.21 (m, 2H), 1,02 (t,
1=7,3Hz, 3H).

Budéce 4

Hop chét 4 (200 mg, 0,438 mmol) dugc hoa tan trong diclometan (4 ml).

Péi voi dung dich, hop chat 5 (111 mg, 0,920 mmol) va axit axetic (lugng xuc
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tac) dugc bd sung, va hdn hop nay duge khudy & nhiét do phong trong khoang
19 git. Dung dich phan ung dugc c6 dudi ap sudt giam, va ba dugc tinh ché bing
phép sic ky cot silicagel (cloroform-metanol) dé cho ra hop chit 6 (265 mg, hiéu
sudt 100%).

MS: m/z = 559 [M+H]+
Buéce 5

Hop chit 6 (245 mg, 0,438 mmol) dugc hoa tan trong DMF (5 ml). Doi
v6i dung dich nay, xesi carbonat (428 mg, 1,31 mmol) duoc bd sung & 0°C, va
hdn hop nay dugc khudy & nhiét dd phong trong khoang 18 gio. Déi véi dung
dich phan ng, axit clohydric lodng duoc bd sung, va hén hop nay dugc chiét
bang etyl axetat. Lop hitu co duge rua bang nudc va dugc lam khod qua natri
sulfat, va dung mdi sau d6 dugce chung cAt. B3 thu duoc duge tinh ché bang phép

sic ky cot silicagel (cloroform-metanol) dé cho ra hdn hop raxemic (139 mg,
hiéu suét 60%).

Hon hop raxemic thu dugc dugc phan giai mot cach tuy y bang SFC dé
cho ra hop chéit 7.
Cot: CHIRALPAK IA/SFC (5 pm, i.d. 250 x 20 mm)
Tbc d6 dong: 30 mL/phtt
Budc séng phat hién UV: 250 nm
Céc didu kién cAt phan doan: giit ty 1é hop phan cia MeOH/CO, = 45/55, va
dung dich dugc gt trong khoang 21 phit.

1H-NMR (CDCl3) &: 10,46 (s, 1H), 8,51 (s, 1H), 7,58 (m, 2H), 7,34 (m, 4H),
6,81 (m, 2H), 5,41 (d, J=10,4Hz, 1H), 5,26 (d, J=10,4Hz, 1H), 4,91 (s, 1H), 4,64
(m, 2H), 4,39 (dd, J=14,3, 7,2Hz, 1H), 3,18-2,88 (m, 3H), 2,24 (d, ]=14,7Hz,
1H), 2,00 (m, 1H), 1,85 (m, 2H), 1,72 (d, J=13,6Hz, 1H), 1,38 (m, 1H), 1,16 (,
J=7,1Hz, 3H).

Budc 6

Hop chit 7 (44,0 mg, 0,0840 mmol) dugc hoa tan trong DMF (0,88 ml).
Péi voi dung dich nay, lithi clorua (35,7 mg, 0,842 mmol) dugc bd sung, va hon
hop nay duogc khudy & 90°C trong khoang 1,5 gio. Dbi v6i dung dich phan tng,

nuée duge bd sung, va hdn hop nay duge chuyén thanh axit véi 10% dung dich
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axit xitric nuéc, sau d6 dugc chiét bang etyl axetat. Lép hitu co duge rira bang
nuée va duge 1am kho qua natri sulfat, va dung moi sau dé dugc chung cit. San
phém tho thu duoc duoc hda ran tir dietyl ete dé cho ra hop ch4t I-2 (19 mg, hiéu
suat 52%).

1H-NMR (CDCl3) &: 11,98 (s, 1H), 10,42 (s, 1H), 8,46 (s, 1H), 7,36 (dd, J=15,2,
8,6Hz, 1H), 6,83-6,77 (m, 2H), 5,06 (s, 1H), 4,64 (m, 2H), 4,35 (td, J=14,2,
6,9Hz, 1H), 3,20-3,09 (m, 2H), 3,00 (d, J=10,8Hz, 1H), 2,31 (d, J=15,4Hz, 1H),
2,06 (m, 1H), 1,89 (m, 2H), 1,76 (m, 1H), 1,42-1,36 (m, 1H), 1,24 (t, J=7,1Hz,
4H).

Vidu2

[Cong thtic hda hoc 25]
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Bude 1

Trong mdi trudng nito, dung dich cta hop chéat 8 (1,3 mL, 11,1 mmol)
trong THF (7,0 mL) duogc bd sung timg giot vao dung dich ciua magié (322 mg,
13,3 mmol) trong THF (3,0 mL), va hén hop nay duge khudy & nhiét @6 phong
trong khoang 30 phut. Dung dich phan @ng dugc lam lanh xudng 0°C, va dong
iodua (210 mg, 1,1 mmol) dugc b6 sung, va dung dich cia hgp chit 9 (1,2 mL,
16,6 mmol) trong THF (6,0 mL) dugc bd sung tirng giot. Hon hop nay dugc lam
néng dén nhiét do phong va dugc khudy trong khoang 2 gio. Déi véi dung dich
phan ting, dung dich nudc bio hoa clia amoni clorua dugc b6 sung. Hon hop nay

duoc chiét bang etyl axetat. Lép hitu co dugc rira bang nude mudi va duoc lam

52



48163 53/93

khd qua natri sulfat khan, va dung moéi sau dé dugc chung cét. Ba thu dugc dugc
tinh ché bang phép sic ky cot silicagel (hexan-etyl axetat) dé cho ra hop chit 10
(192 mg, hiéu suit 11%).

1H-NMR (CDCls) &: 4,86 (t, J=4,8Hz, 1H), 3,99-3,96 (m, 2H), 3,90-3,79 (m,
3H), 1,72-1,67 (m, 2H), 1,55-1,48 (m, 4H), 1,36 (d, J=4,5Hz, 1H), 1,20 (d,
J=6,3Hz, 3H).

Budc 2

Péi v6i dung dich cua hop chit 11 (334 mg, 0,60 mmol) trong THF (2,0
mL), hop chét 10 (192,2 mg, 1,2 mmol), triphenylphosphin (315 mg, 1,2 mmol)
va bis(2-metoxyetyl) azodicarboxylat (281 mg, 1,0 mmol) dugc bd sung, va hon
hop nay dugc khudy ¢ nhiét do phong trong khoang 1 gio. Déi voi dung dich
phan Ung, nudc dugc bd sung, va hdn hop nay duoc chiét bang etyl axetat. Lop
hitu co duge rira bing nude mudi va duge lam kho qua natri sulfat khan, va dung
moéi sau d6 dugce chung cit. B thu dugce dugc tinh ché tho bing phép sic ky cot

silicagel (hexan-etyl axetat).
MS: m/z = 699 [M+H]+
Buéde 3

Déi v6i dung dich cta san phdm dugc tinh ché thé (100 mg) thu dugc
trong buéc 2 trong axetonitril (1,0 mL), axit p-toluensulfonic hydrat (45,1 mg,
0,242 mmol) dugc bd sung, va hdn hgp nay dugc gia nhiét dé hoi luu trong
khoang 210 phut. Dung dich phan Gng dugc dé ngudi xudng nhiét dd phong, va
dung dich nudc bdo hoa cua natri hydro carbonat dugc bd sung. Hon hop nay
dugc chiét bang etyl axetat. L&p hitu co dugc rura bang nude mubi va dugc lam
kho qua natri sulfat khan, va dung mdi sau d6 dugc chung cét. Bd thu dugc duge
hoa tan trong DMF (1,0 mL). Péi voi dung dich, xesi carbonat (140 mg, 0,43
mmol) va benzyl bromua (34,1 pL, 0,29 mmol) dugc b6 sung, va hdn hgp nay
duogc khudy & nhiét ¢o phong trong khoang 3 gio. DPéi voi dung dich phan Ung,
nuée duge bd sung, va hdn hop nay dwoc chiét bang etyl axetat. L&p hitu co
dugce rira bang nuéc mudi va duge lam khd qua natri sulfat khan, va dung moi
sau d6 dugc chung cat. Bi thu duge dugce tinh ché bang phép sic ky cot silicagel

(cloroform-metanol) dé cho ra hop chat 13 (65,1 mg).

MS: m/z = 537 [M+H]+
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Budéc 4

Hop chat 13 dugc tién hanh phan tng giéng nhu trong budc 6 cua vi du 1
dé cho ra hop chit 1-50 (31 mg, hiéu sudt 57%).
1H-NMR (CDCls) &: 11,93 (s, 1H), 10,40 (s, 1H), 8,39 (s, 1H), 7,40-7,34 (m,
1H), 6,84-6,77 (m, 2H), 5,11-5,09 (m, 1H), 4,64 (d, J=5,8Hz, 2H), 4,40-4,31 (m,
1H), 3,27-3,21 (m, 1H), 3,13-3,06 (m, 1H), 2,32-2,28 (m, 1H), 2,12-2,04 (m,
1H), 1,86-1,83 (m, 1H), 1,79-1,75 (m, 1H), 1,63-1,48 (m, 2H), 1,21 (t, J=7,2Hz,
3H), 0,89 (d, J=6,3Hz, 3H).
Vidu3

[Cong thic hda hoc 26]
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Budce 1

Déi v6i dung dich ctia hop chat 11 (352 mg, 0,629 mmol) trong DMF (3,5
ml), kali carbonat (261 mg, 1,89 mmol) va 4-brombuten (147 mg, 0,943 mmol)
duoc bd sung, va hdn hop nay duoc tién hanh phan ung qua dém & nhiét do
phong. Péi véi dung dich phan tng, nudc duge bd sung, va hon hop nay duge
chiét bang etyl axetat. L6p hitu co dugc ria bang nuéc va nude mubi va duoc

lam khd qua natri sulfat khan, va dung moi sau d6 dugc chung ct.
MS: m/z =611 [M+H]+
Budc 2

Péi voi san phdm tho thu dugc trong bude 1, 4 mol/L dung dich axit

clohydric trong dioxan (3,15 ml) duogc b6 sung, va hdn hgp nay duogc khudy &
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nhiét do phong trong khoang 2 gio. Pbi v6i dung dich phan tng, dung dich nuéc
bdo hda ciia natri bicarbonat duge bd sung, va hdn hop nay dugc chiét bang etyl
axetat. Lép hitu co duoc rira bang nudc mudi va duoc 1am khd qua natri sulfat

khan, va dung méi sau d6 dugc chung cét.
MS: m/z =511 [M+H]+
Budce 3

San phém thé thu duoc trong budc 2, acrolein (102 mg, 1,83 mmol) va
axit p-toluensulfonic hydrat (11,6 mg, 0,061 mmol) dugc hoa tan trong dicloetan
(9,6 mL). Dung dich nay dugc khudy & 100°C trong khoang 6 gio. Sau khi dung
dich phan ing dugc dé ngudi xudng nhiét d0 phong, nuéc va dung dich nude bao
hoa ctia natri bicarbonat dugc bd sung, va hdn hgp nay duogc chiét bang etyl
axetat. Lop hitu co dugce rua bing nudc mudi va dugc 1am kho qua natri sulfat
khan, va dung mdi sau d6 dugc chung cit. B4 thu dugc duge tinh ché bing phép
séc ky cot silicagel (hexan-etyl axetat) dé cho ra hop chéit 16 (115 mg).
MS: m/z = 549 [M+H]+
Budce 4

Hop chét 16 (66,4 mg, 0,121 mmol) va chit xtc téc thé hé thir hai
Hoveyda-Grubbs (60 mg, 0,139 mmol) duoc hoa tan trong diclometan (10 mL).
Dung dich nay dugc gia nhiét dé hdi luu trong khoang 6 gio. Dung mdi ciia dung
dich phan tng sau d6 dugc chung cét, va ba thu duoc dugc tinh ché tho béng
phép sic ky cot silicagel (etyl axetat-metanol).
MS: m/z =521 [M+H]+
Budc 5

Hop chit 17 thu duoc trong budc 4 duge phén gidi mot cach tuy y bing
SFC d& cho ra hop chit 18.

Cot: CHIRALPAK IC/SFC (5 pm, i.d. 250 x 20 mm)
Téc d6 dong: 20 mL/phut
Budgce song phat hién UV: 220 nm

Cac didu kién phan tich: gitr ty 1& hop phan cia MeOH/CO2 = 70/30, va dung
dich dugc gui trong khoang 21 phut.
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Budc 6

Hop chét 18 duoc tién hanh phan tng gibng nhu trong buéc 6 cua vi du 1
@& cho ra hop chat I1-72 (11 mg, hiéu suat 74%).

1H-NMR (CDCl3) &: 11,93 (s, 1H), 10,42 (t, J=5,6Hz, 1H), 8,50 (s, 1H), 7,40-
7,33 (m, 1H), 6,84-6,77 (m, 2H), 6,28-6,24 (m, 1H), 5,96-5,91 (m, 1H), 5,32 (d,
1=5.2Hz, 1H), 4,68 (dd, J=15,2, 6,0Hz, 1H), 4,61 (dd, J=15,6, 6,0Hz, 1H), 3,83
(dt, J=21,2, 7,2Hz, 1H), 3,53 (dt, J=20.8, 6,8Hz, 1H), 3,39 (td, J=11,2, 4,4Hz,
1H), 3,04 (dd, J=10,8, 6,8Hz, 1H), 2,77-2,68 (m, 1H), 2,35 (dt, J=18,8, 4,8Hz,
1H), 1,23 (t, J=7,2Hz, 3H).

Vidu4

[Cong thirc hda hoc 27]
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Budce 1

Péi voi dung dich clia hop chat 11 (326 mg, 0,59 mmol), hop chat 19 (87
mg, 0,77 mmol), va triphenylphosphin (307 mg, 1,18 mmol) trong THF (3,5 mL),
di-2-metoxyetyl azodicarboxylat (274 mg, 1,18 mmol) dugc b6 sung & 0°C, va
hdn hop nay dugc dé nguyén & nhiét do phong trong khodng 12 gid. Déi véi
dung dich phan trng, nudc duoc bd sung, va hdn hop nay dugc chiét bang etyl
axetat. L&p hitu co dugc rira bang nudc va nude mubi va duoc 1am kho qua natri
sulfat khan, va dung mdi sau d6 duge chung cAt. Ba thu duoc duoc tinh ché béng
phép séc ky cot silicagel (hexan-etyl axetat) dé cho ra hop chat 20 (293 mg, hiéu
suét 77%).

56



MS: m/z = 653 [M+H]+
Buéc 2

Hop chit 20 (287 mg, 0,44 mmol) dugc tao huyén phu trong dioxan (3,4
mL) va nuéc (2,3 mL). Péi voi huyén phi nay, 2,6-lutidin (0,10 mL), natri hydro
periodat (282 mg, 1,32 mmol), va kali osimi (VI) axit dihydrat (8,0 mg, 0,02
mmol) dugc ) sung & 0°C, va hén hop nay dugce 1am nong tir 0°C dén nhiét do
phong trong khoang 5 gio. Dung dich phan ing dugc loc bang Xelit(R) va 10%
dung dich nudc natri thiosulfat duogc bd sung. Hon hop nay dugc chiét bing etyl
axetat. Lop hitu co dugc rua bang nudc va nude mudi va dugc 1am khd qua natri
sulfat khan, va dung mdi sau d6 dugc chung cAt. B3 thu duoc dugc tinh ché bing
phép séc ky cot silicagel (hexan-etyl axetat) dé cho ra hop chédt 21 (223 mg, hiéu
sut 78%).

MS: m/z = 655 [M+H]+
Bude 3

Hop chét 21 (192 mg, 0,29 mmol) dugc hoa tan trong 4 mol/L dung dich
axit clohydric trong dioxan (1,47 ml). Hon hop nay dugc khudy & nhiét do phong
trong khoang 2 gio. Dung mdi dugc chung cAt, va san phim tho thu dugc duge
hoa tan trong toluen (2,0 ml). DPéi v6i dung dich nay, lugng xUc tac cua axit
axetic dugc bd sung, va hdn hop nay duoc khudy & 90°C trong khoang 2 gid.
DPéi voi dung dich phan ing, dung dich nudc bdo hoa cuia natri bicarbonat dugc
bd sung, va hdn hop nay dugc chiét bang etyl axetat. Lép hitu co dugce rira bang
nuédc va nude mudi va duge 1lam kho qua natri sulfat, va dung moi sau d6 duoc
chung cit. Bi thu dugce dugc tinh ché bang phép sic ky cot silicagel dé cho ra
hdn hop diastereomeric. Hon hop diastereomeric thu dugc dugc phan gidi mot
cach tily v bang SFC dé cho ra hop chit 22 (69 mg, hiéu sut 44%).

Cot: Hai c6t, CHIRALPAK IC/SFC (5 pm, i.d. 250 x 20 mm), dugc st dung nbi
tiép.

Tbc @6 dong: 20 mL/phut

Budc song phat hién UV: 220 nm

Cac didu kién cAt phan doan: gifr ty 1¢ hop phén cia MeOH/CO> = 65/35, va
dung dich dugc gtri trong khodng 35 phut.
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MS: m/z = 537 [M+H]+

Budc 4

58/93

Hop chit 22 duoc tién hanh phan tng gibng nhu trong buéc 6 cua vi du 1

dé cho ra hop chét 11-40.
MS: m/z = 447 [M+H]+
Vidu5

[Cong thirc hdéa hoc 28]
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Bude 1

Déi v6i dung dich cta hop chéat 23 (1,59 g, 12,2 mmol) trong DMF (16,0
mL), imidazol (0,998 g, 14,66 mmol) va t-butyldimetylsilyl clorua (1,84 g, 12,21

mmol) dugc ) sung ¢ 0°C, va hén hop nay duge khuéy & nhiét d§ phong trong

khoang 3 gid. Pdi véi dung dich phén tng, dung dich nudc bdo hoa cia amoni

clorua dugc bd sung, va hdn hop nay dugc chiét bing etyl axetat. L6p hitu co

dugc rira bing nudc va nudc muoi va duoc lam kho qua natri sulfat khan, va

dung méi sau d6 dugc chung cAt. B4 thu dugc duoc tinh ché bing phép sdc ky

cOt silicagel (hexan-etyl axetat) dé cho ra hop chat 24 (1,39 g, 47%).

|H-NMR (CDCls) &: 3,47-3,55 (m, 4H), 2,09-2,15 (m, 2H), 1,88-1,95 (s, 1H),
1,65-1,79 (m, 2H), 1,32-1,42 (m, 2H), 0,88-0,89 (m, 1H), 0,85 (s, 9H), 0,039 (s,

6H).

Budce 2

Péi v6i dung dich cta hop chit 24 (400 mg, 0,164 mmol), hgp chit 11
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(700 mg, 1,26 mmol), va triphenylphosphin (660 mg, 2,52 mmol) trong THF (7
mL), di-2-metoxyetyl azodicarboxylat (589 mg, 2,52 mmol) dugc bb sung & 0°C,
va hdn hop nay duoc dé nguyén & nhiét do phong trong khoang 12 gio. Déi véi
dung dich phan tng, nuéc duoc b6 sung, va hdn hgp nay dugc chiét bang etyl
axetat. Lép hitu co dugc rira bang nudc va dugc 1am khd qua natri sulfat khan,
va dung moi sau d6 duogc chung cAt. Bd thu dugce duge tinh ché tho bing phép

sdc ky cot silicagel (hexan-etyl axetat).
Budce 3

DPoi véi dung dich cta hgp chét 25 (1,06 g, 1,35 mmol) trong THF (10,0
mL), 1 mol/L dung dich TBAF trong THF (1,63 mL, 1,63 mmol) duoc bd sung,
va hén hop nay dugc khudy & nhiét dd phong trong khoang 12 gio. Péi véi dung
dich phan g, dung dich nudc bao hoa ciia amoni clorua dugc b6 sung, va hon
hop nay dugc chiét bang etyl axetat. Lp hitu co dugc rira bang nuéc va nude
mudi va duoc 1am khd qua natri sulfat khan, va dung moi sau d6 dugc chung cét.
Bi thu duoc duge tinh ché bing phép sic ky cot silicagel (hexan-etyl axetat) aé
cho ra hop chét 26 (720 mg, hiéu sut 80%).

MS: m/z = 669 [M+H]+
Buédc 4

Péi v6i dung dich ctia hop chét 26 (720 mg, 1,08 mmol) trong diclometan
(8,0 mL), Dess-Martin periodinan dugc bd sung & 0°C. Hdn hop nay dugc khudy
& nhiét d0 phong trong khodng 1 gid. Péi v6i dung dich phan tng, 10% dung
dich nu6c natri thiosulfat va dung dich nuéc bdo hoa cua natri hydro carbonat
dugc bd sung, va hdn hgp nay duoc chiét bang cloroform. L&p hitu co dugc rira
bang nuéc va nudc mudi va dugce 1am kho qua natri sulfat khan, va dung moi sau
d6 duoc chung cit. Bi thu dugc dugce tinh ché bang phép sdc ky cot silicagel

(hexan-etyl axetat) dé cho ra hop chét 27 (393 mg, hiéu suét 55%).
MS: m/z = 667 [M+H]+
Budce 5

Dung dich ctua hop chat 27 (393 mg, 0,59 mmol) trong axetonitril (8,0
mL) dugc lam nong dén 60°C va dugc khudy trong khoang 80 phut. Péi voi dung
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dich phan Ung, dung dich nuéc bdo hoa clia natri hydro carbonat dugc bd sung,
va hdn hop nay duoc chiét bang etyl axetat. L&p hitu co dugc rura bang nudc va
nude mudi va duoc 1am kho qua natri sulfat khan, va dung moi sau d6 dugc
chung cit. San phdm thoé thu duge dugce hoa tan trong DMF (4,0 mL). Déi voi
dung dich ndy, xesi carbonat (576 mg, 1,77 mmol) va benzyl bromua (0,21 mL,
1,77 mmol) dugc bd sung ¢ 0°C, va hdn hop nay dugc khuéy & nhiét do phong
qua dém. Pbi véi dung dich phén tng, nude dugc bd sung, va hdn hop nay dugc
chiét bang etyl axetat. L&p hitu co duoc rira bing nudc va nude mubi va dugc
lam kho qua natri sulfat khan, va dung méi sau d6 dugc chung cét. Ba thu duoc
dugce tinh ché bing phép sic ky cot silicagel (hexan-etyl axetat) va optically
dugc phan giai bdng SFC dé cho ra hop chét 28 (89 mg, hiéu suét 28%).

Cot: Hai cot, CHIRALPAK IC/SFC (5 pm, i.d. 250 x 20 mm), dugc st dung nbi
tiép.

Téc d6 dong: 20 mL/phtt

Budc séng phat hién UV: 220 nm

Céc didu kién cit phan doan: giit ty 1& hop phan cia MeOH/CO, = 75/25, va
dung dich dugc gtri trong khoang 45 phut.

MS: m/z = 549 [M+H]+
Buéc 6

Hop chat 28 dugc tién hanh phan tng gidng nhu trong bude 6 cia vi du 1
dé cho ra hop chét II-4 (11 mg, hiéu sut 74%).

MS: m/z = 459 [M+H]+

Céac hop chét sau day ciing duge tdng hop theo cach twong tu nhu trén.
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[Bang 10]
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[Bang 11]
Sé Cu triic 86 Chu tric
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[Bang 12]
$H Céu tric SH Ciu triic
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[Bang 13]
S5 Ciu trie $b Ciu triic
OH O
F. O S NN
I-157 11159 PN Ny Pra
F o L

[1-158

Dit lidu vat 1y vé mdi hop chit dugc thé hién dudi day.
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[Bang 14]

A bDién A bién 4 Dién 4 Pién 4 Pién
SO | Ms |2t | SO | M | 1S | MS | T | S0 | MS |t | SO ] MS e
0011 435 | M+H 11-050] 447 | M+H |1-046] 479 | M+H |I-095] 450 | M+H |I-144| 447 | M+H
0021 433 | M+H 11051] 495 | M+H [I-047] 435 | M+H |I-096] 449 | M+H [I-145] 461 | M+H
0031 467 | M+H 11052] 523 | M+H |I-048] 493 | M+H [I-097| 485 | M+H [I-146| 512 | M+H
0041 269 | M+H 11053 487 | M+H |1-049] 451 | M+H |1-098] 491 | M+H [I-147|459 | M+H
0051 253 | M+H [1-:001] 479 | M+H [1-050] 458 | M+H |1-099] 449 | M+H [I-148[ 449 | M+H
006 | 447 | M+H 11-002] 507 | M+H [IF051] 433 | M+H |1-100] 524 | M+H |I-149[475 | M+H
0071 267 | M<H |1-003] 475 | M+H |I-052| 447 | M+H [I-101] 488 | M+H |I-150| 477 | M+H
008! 433 | M+H |1-004] 459 | M+H [1-053] 465 | M+H [I-102] 461 | M+H |I-151| 503 | M+H
009 | 534 | M+H |1-005] 493 | N+H [I-054] 433 | M+H [I-103] 436 | M+H [I-152| 477 | M+H
0101 434 | M-CI [1-006] 493 | M+H [IF055] 478 | M+H |-104] 419 | M+H [I-153[ 475 | M+H
10111 251 T M+H 1-007] 451 | M+H [1-056] 460 | M+H |I-105] 463 | M+H [I-154] 499 | M+H
0121 247 | M+R 11-008] 449 | M+H |I-057] 434 | M+H |I-106] 481 | M+H [II-155] 499 | M+H
013|448 | M-Cl 11-009] 259 | M+H [I-058] 449 | M+H [I-107] 449 | M+H [I-156 475 | M+H
0141 493 | M+H 11-010] 477 | M+H [1-059] 463 | M+H |I-108] 437 | M+H [I-157| 462 | M+H
10151 419 | M+H |1-011] 495 | M+H [1-060] 477 | M+H [I-109] 417 | M+H [I-158| 449 | M+H
0161 463 | M+H |1-012] 263 | M+H [I-061] 449 | M+H |I-110] 491 | M+H [I-159] 461 | M+H
0171 259 | M+H |1-013| 457 | M+H [1-062] 450 | M+H [IF111] 431 | M+H
018 467 | M+H |1-014] 449 | M+H [1-063| 469 | M+H [I-112] 467 | M+H
L0191 449 | M+H [1F015] 477 | M+H [1-064] 479 | M+H [IF113[ 433 | M+H
0201 461 | M+H |1-016] 491 | M+H [I-065] 435 | M+H [IF114] 501 | M+H
0211 247 | M+RH |1-017] 473 | M+H |1-066] 463 | M+H [I-115] 465 | M+H
10221 289 | M+H |1:018| 473 | M+H |1-067] 491 | M+H |I-116] 453 | M+H
0231 280 | M+H [1-019] 450 | M+H [I-068| 433 | M+H [I-117] 433 | M+H
10241 2477 | M+H |1-020] 465 | M+H |1-069] 464 | M+H [I-118] 459 | M+H
0251 451 | M+H 1021|475 | M+H |1-070] 467 | M+H |IF119] 449 | M+H
10261 473 | M+H |1-022] 435 | M+H [I-071] 447 | M*H _|I-120[ 471 | M+H
0271 481 | M+H [1F023| 447 | M+H 11-072] 431 | M*H _|I-121] 419 | M+H
10281 459 | M+H |1-024| 449 | M+H [I-073] 433 | M*H |I-122[ 445 | M+H
020 247 | M+H |1-025| 459 | M+H |1-074] 437 | M+H |I-123] 433 | M+H
10301 247 | M+H |1-026] 449 | M+H [I-075| 449 | M+H [I-124[ 501 | M+H
10311 425 | M+H |1-027] 467 | M+H [I-076] 450 | M+H [I-125[ 492 | M+H
0321 247 | M+H |1-028] 461 | M+H |I-077] 415 | M+H [I-126] 463 | M+H
10331 466 | M+H |1-029] 469 | M+H [1-078] 473 | M+H [I-127| 463 | M+H
10341 249 | M+H |1-030] 473 | M+H |I-079] 485 | M+H [I-128] 485 | M+H
1035] 249 | M+H [1-031] 465 | M+H |I-080 451 | M+H [II-129] 427 | M+H
0361 251 | M+H |1-032] 463 | M+H [1-081] 448 | M+H |I-130] 451 | M+H
0371 451 | M+H 1-033] 453 | M+H [I-082] 433 | M+H [I-131] 447 | M+H
10381 449 | M*H |1-034] 491 | M+H |I-083] 431 | M+H [1-132| 501 | M+H
10391 477 | M+H |1-035| 463 | M+H |1-084] 501 | M+H |I-133[ 463 | M+H
10401 277 | M+H |1-036] 449 | M+H |I-085| 447 | M+H [I-134| 431 | M+H
0411501 | M+H 11-037| 445 | M+H [1-086] 431 | M+H [I-135] 435 | M+H
042 433 | M+H |1-038] 463 | M+H [I-087| 437 | M+H |I-136] 461 | M+H
043|531 | M+H |1-039] 461 | M+H [1-088| 492 | M+H [I-137] 461 | M+H
0441 263 | M+R |1-040] 447 | M+H |I-089] 447 | M+H [I-138] 435 | M+H
1045|451 | M+H |IF041] 463 | M+H |I-090] 449 | M+H [I-139] 449 | M+H
10461 469 | M+H |1-042] 235 | M+H [1-091] 449 | M+H [I-140] 431 | M+H
0471 265 | M+H |1-043] 501 | M+H |I-092] 415 | M+H [IF141] 434 | M+H
10481 267 | M+H |1-044| 465 | M+H [1-093] 463 | M+H [I-142[ 451 | M+H
0491 483 | M+H |1-045] 435 | M+H |I-094] 451 | M+H [I-143] 510 | M+H

74/93

Céc vi du thir nghi€ém sinh hoc dbi voi hop chét theo sang ché dugec mo ta

dusi day.

Bét ky trong s6 hop chit theo séng ché c6 tac dung @c ché rd rét lén
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integraza virut.

Cu thé 14, trong c4c phuong phap danh gia duwgc mo ta dudi déy, hop chét
theo sang ché c6 EC50 t&t hon 13 nhé hon hodc bing 100 nM, t6t hon nita 1a nho

hon hodc béng 10 nM, con tét hon nira 12 5 nM.

Vi du thtt nghiém 1: Hoat tinh chéng HIV

Cac su pha lodng theo thw tu cua mAau thr nghiém dugce didu ché trong vi
tm 96 giéng (50 pL/giéng). 2,5 x 10° té bao/mL cta huyén phu t€ bao MT-4
dugce phan phdi & 100 ul/giéng vao tAm chura mau thir nghiém. Sau do6, dung
dich virut HIV duoc phén phdi & 50 ul/giéng. TAm nay dugc tron bing may tron
tAm va duoc nudi cdy trong khoang 4 ngdy trong mdy 4p CO2. Dung dich MTT
(3-(4,5-dimetylthiazol-2-yl)-2,5-diphenyltetrazolium bromua) duogc phan phéi &
30 puL/giéng. TAm dugc tién hanh phan Gng trong khoang 1 gid trong may ap
CO,. 150 uL chét ndi dugce loai bo khoi mdi giéng dé khong chiém 14y cic té
bao. 150 pL dung dich phén giai té bao dugc bd sung vao mdi giéng va giéng
dugc tron bing may tron tdm cho dén khi cac té bao duoc tan hoan toan. Hé sb
hip phu cia tAm duoc tron dugce do & hai bude soéng 1a 560 nm va 690 nm bing
may doc khay vi thé. Ndng do trc ché HIV 50% (EC50) dugc xac dinh tir dudng
cong phu thudc ndng d6 bing cach sit dung md hinh phu hop dudng logictic 4
tham sd sau day.
y=A+ ((B - A)/(1+ (C/x)P))
A = ty 18 rc ché nhé nhét (dbi ching am, 0%)
B = ty 1& tc ché 16n nhit (d6i ching dwong, 100%)
C =ndng d6 hop chét tai diém udn
D = hé sb goc
x = ndng d6 hop chit
y = ty 18 e ché (%)

(Cac két qua)
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[Bang 15]

sé |EC50 nM| sé |EC50 nM| sé |EC50 nM| sé |EC50 nM| sé |EC50 nM
-001 0,52 l-044 | 1,20 |1-034 | 0,73 |I-077 110 {I-120 | 022
002 | 0.63 I-045 | 073 |1I-035 130 |1I-078 1,10 11121 0,71
003 | 1,40 l-046 | 0,43 1036 | 380 |I-079 066 [lI-122 | 0,61
004 | 056 047 | 150 [I-037 | 064 |1-080| 058 |lI-123 1,60
005 | 1,30 048 | 1.20 |1-038 | 200 |I-081 310  |I124 | 2,60
006 | 076 049 230 [1-039] 290 [I-082| 074 |I-125 1,30
007 | 4,00 050 | 062 [IF040 | 2,60 |I-083 | 095 |I-126 | 0,45
008 | 200 051 ] 0,72 |I-041 0.66 |l-084 1,80 |I127 | 3,60
009 | 1,20 052 | 550 |I-042 | 320 |I-085 1,30 [I-128 | 072

|

|

010 | 1.90 I-053 | 0,94 -043 1,40  |1-086 1,00 [l-129 1,90
011 2.20  {I-001 1,00 l-044 | 0.84 |1-087 1,40  |Ik130| 0,13
012 | 4,00 [N-002| 077 [I045| 2,00 |I-088 | 3,10 |l-131 0,49
013 | 5.60 |I-003 | 6,20 [IF046 | 0,19 [I-089| 094 |lI-132 | 051
014 | 10,00 [I-004 | 0,92 |I-047 | 0,67 |I-090 3,20 |I-133 | 0,43
015] 360 [I-005| 062 |I-048 | 0,55 |li-091 410 |I-134 | 3,00
016 | 1,40 |1-006 | 0,58 [I-049| 0,77 |I-092| 033 |I-135| 1800
017 | 6,10 |1-007 | 062 [I-050| 2,80 |WH093| 032 |lI-136| 0,65

|

|

|

018 | 210 I-008 1,50 I-051 0,74 |l-094 0,57 |I-137 | 33.00
019 1,80 I-009 | 2,60 I-052 | 0,62 1-095 1,90  |{I-138 2,10
020 | 1.30 II-010 1,00 -053 1,40 |l-096 0.68 |I-139 0,62
021 1,10 1-011 0,49 |I-054 | 0,34 |l-097 1,00 11140 3,60
-022 | 1,10 I-012 3,60 [lIkO55 | 0,58 1-098 | 400 |l-141 0,65
023 | 0,62 II-013 0,40 |[I-056 | 0,83 |1-099 033 |ll-142 0,74
024 | 2,80 I-014 | 0,55 |I-057 1,70 11100 300 |1-143 3,20
025 | 1,90 015 095 |I058 | 079 1101 1,60 ll-144 1,60
026 | 350 016 | 0,65 |I-059 | 066 |l-102 0.61 1-145 0.68

027 | 0,89 I-017 1,60 |l-060 | 027 1103 370 [ll-146 1,60

(1028 | 1,90 |I-018 | 2,90 |I-061 3,40 [-104 069 [l-147 | 066

029 | 12,00 }1-019 0,23 |l-062 | 320 -105| 0,58 |i-148 0.50

1-030 | 36,00 |I-020 1,50  [1-063 | 360 [-106 022 1ll-149 1,20

|

|

|

|

1-031 0,69 1-021 0,72 I-064 1,20 =107 | 2,30 11150 0,55
-032 | 1,20 I-022 [ 074 065 | 490 I-108 | 061 1-151 1.60
033 | 2,50 |I-023 | 0,46 066 | 017 1109 2,40 [Ik152 | 0,70
034 | 1,30 11-024 1,40 067 | 0,62 1-110 210 ]I-153 0.74
035 | 3,20 I-025 1,10 |I-068 | 0,61 =111 0.56  |l-154 0.67
036 | 1,40 1-026 0,18 (1069 | 0,90 1112 0.70 _ |lI-155 1.20
037 | 2,00 II-027 | 0,39 |I-070 | 0,58 -113 0,72 |lI-156 0,33
038 | 072 [1-028 1,40  [1I-071 074 11114 150 157 2,20
1039 | 4.40 I1-029 3,80 |Ik0v2 | 0,83 -115 087 |lI-158 0,27
040 | 070 I-030 | 086 |I-073 | 0,25 l-116 0,68 [lI-159 0,56
1-041 0.66 II-031 034 |I-074| 071 =117 2,00

|

|

042 | 072 1032 1,50 075 | 630 1118 2,20
043 | 350 |I-033| 0,22 076 | 3,30 |l-118 0,54

Cac két qua thir nghiém thé hién rang hop chét theo séng ché ¢6 hoat tinh
chéng HIV cao, do d6 nguoi ta dd phat hién thy rang hop chét theo sang ché 1a
hitu dyng lam thudc chéng HIV.,

Vi dy thr nghiém 2: Thr nghiém dénh gid tinh khang

Céac su pha lodng theo thir tu cua mau thtr nghiém duoc diéu ché trong vi
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tAm 96 giéng (50 pL/giéng). 2,5 x 10° t& bao/mL cuia huyén phu té bao HeLa-
CD4 dugc phan phdi & 100 ul/giéng vao tAm chtra miu thit nghiém. Sau do,
dung dich virut HIV (ching hoang di va chung dot bién) duoc phan phdi & 50
nl/giéng. T4m nay duoc tron bing may tron tAm va dugc nudi cdy trong khoang
3 ngdy trong may p COx. Chét ndi nudi cdy trong mdi giéng dugc loai bo bang
cach hut. Chat dém phan giai té bao trong kit phén tich ciia may doc dwgc phan
phéi & 100 pL/giéng, va tm dugc két dong trong tii lanh (-80°C). Tam dugc két
déng trong ti lanh dugce lam tan & nhiét do phong, sau do dugc tron bang may
tron tAm, va duogc ly tdm & 1.200 vong trén phit trong khoang 5 phut. Chét nbi
ciia mdi giéng dugc phan phdi ¢ 20 ul/giéng vao vi tAm 96 giéng (BLACK).
Thudc thtr hoa phat quang trong kit phén tich ciia may doc dugc phan phdi & 100
nl/giéng va duoc tién hanh phan tng & nhiét do phong trong khodng xap xi 1
gio. Sau do, cudong do phat quang dugc do bang cach st dung MicroBeta
TRILUX. Nong d6 @e ché HIV 50% (EC50) duoc xé4c dinh tir duong cong phu
thudc ndng do bang cach st dung md hinh phu hgp duong logictic 4 tham sb sau
day.

y=A+ (B -A)/1+(C/x)P))

A =ty 1& (rc ché nho nhit (d6i ching am, 0%)

B =ty 1& (rc ché 16n nhét (d6i ching duong, 100%)

C= néng do hop chét tai diém ubn

D = hé s6 goc

x = ndng d6 hop chét

y =ty 1& &rc ché (%)

Mirc d6 khang (thay dbi 1dn gip (FC- fold change)) cia mdi ching dot bién dugc

tinh theo biéu thtrc sau day.
FC = EC50 cua ching dot bién/EC50 cta chung hoang da
(Cac két qua)

FC déi voi ching dot bién 1 (E138K/G140S/Q148H/N155H) va FC dbi voi
ching dot bién 2 (E92Q/E138T/G140S/Q148H) duge thé hién trong bang.
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[Bang 16]

S6 |Chingdor | Chingdor | g5 | Ching 801 | Ching 0t | g5 | s 00t | TR0
1002 24 22 |1-026] 81 14 [1-:090] 38 25
1006 24 16 [1:028] 9.9 15 |1-093] 39 38
1011] 13 10 [1:031] 10 69 |1-009] 44 26
1015 51 18 |I-040] 15 16 |I-102] 47 45
I-004] 3.1 42  |I041| 15 28 |1-104] 48 17
I-005| 3.1 7.4 |I042] 15 7.9 |I-105] 48 62
I-009] 46 7.7 |I-046] 17 28 [1-106] 49 25
I-013] 5,6 6.4 |1-048] 17 34 |1-108] 50 27
I-015| 57 7.3 |I-049] 18 17 |[I1112] 53 24
I-018] 6,1 87 |I-051] 19 21 |1-133] 76 17
1-020] 6.4 89 |1-060] 22 16 |I-136] 78 110
I-021] 6,6 9 |I-066] 25 15 |I-153] 18 10
I-022] 6.8 7.7 |o71] 27 22 |I-1568] 26 16
1-:023] 7 42 |I077] 32 36 |I-157] 36 25
I-024] 7.3 7 |1-087] 38 14

FC dbi v6i chung dot bién 3 (E92Q/E138K/G140S/Q148H)
Hop chit I-15: 7,7
FC déi v6i ching dot bién (T97A/E138T/G140S/Q148H)
Hop chit I-15: 10

T cac két qua thir nghiém & trén, nguoi ta da phat hién thy rang hop chét
theo sang ché ¢6 rao chin d& khang cao va it ¢6 kha ndng hinh thanh céc virut
khéang HIV.
Vi du thtt nghiém 3: Thir nghiém Gc ché CYP

Céac murc do tai d6 cac lugng cua cac chét chuyén hoa twong ing dugce san
xuét dugc we ché béi hop chét theo séng ché dugc danh gia trong céc vi lap thé
gan hdn hgp & nguoi sin c6 vé mit thuong mai bang cach st dung su loai etyl
O ctia 7-etoxyresorufin (CYP1A2), metyl-hydroxy hoa tolbutamit (CYP2C9), 4'-
hydroxy hoéa mephenytoin (CYP2C19), su loai metyl O cia dextromethorphan
(CYP2D6), va hydroxy hoa terfenadin (CYP3A4), ma la cac phan ung chuyén
hoéa chét tdc dung thong thudng ctia nidm loai phén t¢ CYP chinh & nguoi

(CYP1A2, CYP2C9, CYP2C19, CYP2D6, va CYP3A4), dudi dang céc chi s6.

Céac diéu kién phan wng 1a nhu sau: chit tac dung, 0,5 pmol/L
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etoxyresorufin (CYP1A2), 100 pumol/L tolbutamit (CYP2C9), 50 pmol/L S-
mephenytoin (CYP2C19), 5 pmol/L dextromethorphan (CYP2D6), 1 umol/L
terfenadin (CYP3A4); thoi gian phan Gng, 15 phit; nhiét do phan ung, 37°C;
enzym, vi lap thé gan hdn hop & nguoi 0,2 mg protein/mL; ndng d6 hop chét
theo sang ché, 1, 5, 10, 20 pmol/L (bdn diém).

MJdi nam loai chét tac dung, céc vi lap thé gan & nguoi, hodc hop chit theo
sang ché trong 50 mmol/L chit dém Hepes dugc bd sung vao tdm 96 giéng & ché
phém nhu dugc md ta & trén, va NADPH, dudi dang coenzym, dugc ) sung vao
cac phan Ung chuyén hoa bat dau. Sau khi 0 & 37°C trong khoang 15 phut, dung
dich metanol/axetonitril = 1/1 (V/V) duogc bd sung dé dirng phan Gng. Sau khi ly
tam & 3000 vong trén phut trong khoang 15 phut, resorufin (chét chuyén hoéa
CYP1A2) trong chit ndi ly tdm dugc xdc dinh sb lwgng bang cach sir dung bd
dém da nhan huynh quang hodc LC/MS/MS, va tolbutamit hydroxit (chét chuyén
héa CYP2C9), mephenytoin 4'-hydroxit (chét chuyén hoéa CYP2C19),
dextrorphan (chét chuyén héa CYP2D6), va rugu terfenadin (chét chuyén hoa
CYP3A4) trong céc chét ndi ly tAm dugc xac dinh s6 lwong bang LC/MS/MS.

Chi dung m6i DMSO, ma dugc su dung dé hoa tan hop chét, duoc bd sung
vao dung dich phan Gng thay vi hgp chét theo sang ché, va hdn hop nay dugc sir
dung lam dbi chung (100%). Hoat tinh con lai (%) dugc tinh, va ICso dugc tinh
bang cach uéc lugng nguge dua trén moé hinh logictic bang cach sir dung cac

ndng d6 va céc ty 1€ loai bo.
Vi du thtr nghiém 4: thtr nghiém CYP3A4 (MDZ) MBI

Tht nghiém nay d6i véi su ac ché CYP3A4 bing hop chét theo sang ché
14 dé d4nh gia kha nang tc ché theo co ché (MBI- mechanism based inhibition)
tr viéc ting cuong tac dung uc ché, do phan tng chuyén héa gy ra, cua hop
chét theo sang ché. Su tc ché CYP3A4 dugc danh gia bang cach st dung céc vi
lap thé gan hdn hop & nguoi bang phan tng 1-hydroxy hoéa ciia midazolam
(MDZ) lam phan tng danh déu.

Céc diéu kién phan tng 1a nhu sau: chét tac dung, 10 pmol/L MDZ; thoi
gian tién phan Gng, 0 hodc 30 phit; thoi gian phén Ung cua cac vi lap thé gan

hon hop & nguoi, & tién phan g 0,5 mg/mL, & trong phan tng 0,05 mg/mL (6
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su pha lodng ghp 10 1an); cac ndng do cua hop chét theo sang ché & tién phéan

tng, 1, 5, 10, 20 umol/L (bén diém) hodc 0,83, 5, 10, 20 pmol/L (bén diém).

Céac vi lap thé gan hdn hop & nguoi va dung dich cua hop chit theo sang
ché trong chit dém K-Pi (pH 7,4) 1a dung dich tién phan tng dugc bd sung vao
tAm 96 giéng & ché phim tién phan tng. Mot phan ctia dung dich tién phan g
duoc chuyén vao tAm 96 giéng khac, va 1/10 dugc pha lodng bang chit dém K-
Pi chaa chét tac dung. NADPH du¢i dang coenzym dugc bd sung dé bit dau
phan (ng lam phan tng danh diu (Khong c6 tién phan tng: Trudce khi G 0 phut).
Sau thoi gian phan tng dugc xdc dinh trude, dung dich metanol/axetonitril = 1/1
(V/V) dugc bd sung dé ding phan tng. Ngoai ra, NADPH dugc bd sung vao
dung dich tién phan g con lai dé bt dau tién phan Gng (Tién phan tng duge
thyc hién: Trudce khi G 30 phut). Sau thoi gian tién phan tng dugc xac dinh trude,
mot phén duoc chuyén vao tAm khéc, va 1/10 dugc pha lodng béng chit dém K-
Pi chira chét tac dung dé bat dau phan trng 1am phan ung danh d4u. Sau thoi gian
phan tmg dugc xac dinh truéc, dung dich metanol/axetonitril = 1/1 (V/V) dugc
bd sung dé ding phan tng. Sau khi tdm trong d6 mdi phan tng danh diu duoc
thyc hién dwgc ly tdm & 3000 vong trén phut trong khoang 15 phut, 1-
hydroxymidazolam trong chét ndi dugc xac dinh sé luong bang LC/MS/MS.

M3u thu duge bang cich chi b6 sung DMSO ma 1a dung moi hoa tan hgp
chéit thay vi hop chét theo sang ché vao hon hop phan tng dugc chip nhan lam
d6i chting (100%). Hoat tinh con lai (%) dugc tinh ¢ mdi ndng dd hop chét theo
sang ché duoc so sanh véi dbi chimg nay, va tri s6 IC duoc tinh bang gia dinh
nguoc bang md hinh logictic bang cach st dung ndng do va ty 1€ uc ché. Tri s
IC dich chuyén dugc tinh tir IC trude khi u 0 phat/IC trude khi u 30 phut. 1C
dich chuyén tir 1,5 trd 1én duge xép loai la duong (+), va IC dich chuyén tir 1,0
tré xudng duge xép loai 1a am (-).

(Két qua)

Hop chit I-15: (-)

Hop chit 11-066: (-)

Vi du tht nghiém 5: tht nghiém BA

Céac nguyén liéu va cdc phuong phdp dung cho cdc thi nghiém dé danh gia su
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hép thu qua dudng miéng
(1) Pong vat dugc st dung: chudt dugc st dung.
(2) Tinh trang sau d6: cac con chudt dugce cho phép tw do an thire an chQ suc vat
dang rin va ubng nudc mdy tiét trung.
3) Liéu va thiét dat phan nhom: lidu duogc xac dinh trugc duge st dung qua
dudng miéng va dugc st dung trong tinh mach. Cdc nhom dugc thiét dat nhu sau
(lidu dwoc thay ddi trén co s& hop chat):

Str dung qua dudng miéng: 2 dén 60 pmol/kg hodc 1 dén 30 mg/kg (n =2
dén 3)

Str dung trong tinh mach: 1 dén 30 pmol/kg hodc 0,5 dén 10 mg/kg (n =2
dén 3)
(4) Pidu ché dung dich liéu: miu thir nghiém dugc st dung lam dung dich hodc
huyén phu dé st dung qua duong miéng. S dung trong tinh mach duogc thuc
hién sau khi hoa tan.
(5) Puong dung: Viéc st dung qua dudng miéng duoc thuc hién bét budc trong
da day bang diu do qua dudong miéng. St dung trong tinh mach dugc thyc hién
tir tinh mach dudi bang cac dng tiém c6 kim.
(6) Muc danh gia: mau dugc thu thip qua thoi gian, va n&‘)ng do hop chét theo
sang ché trong huyét twong dugc do bang cach st dung LC/MS/MS.
(7) Phan tich théng ké: khu vue & dudi ndng d6 trong dudng cong huyét tuong
thoi gian (AUC- plasma-time curve) dugc tinh theo su thay dbi v& néng dd hop
chét theo sang ché trong huyét trong bang phwong phap phan tich thoi diém, va
sinh kha dung (BA- bioavailability) ctia hop chét theo sang ché dugc tinh tur ty
1€ 1iéu va ty 16 AUC gita nhom st dung qua duong miéng va nhom st dung trong
tinh mach.
Vi du thw nghiém 6: Thi nghiém dénh gid sy thanh thai
Nguyén liéu va phuong phédp thi nghiém
(1) Pong vat duge st dung: chudt dugce st dung.

(2) Tinh trang sau d6: cdc con chudt dugc cho phép tu do an thirc dn cho stc vat
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dang rin va uong nudc may ti€t trung.

(3) Liéu va thiét dat phan nhom: lidu dugc x4c dinh trude duge st dung trong

tinh mach. Cac nhom dugce thiét dit nhu sau:
Str dung trong tinh mach: 1 pmol/kg (n = 2)

(4) Piéu ché dung dich lidu: mau thr nghiém dugc hoa tan bang cach sir dung

dung mdi dimetyl sulfoxit/propylen glycol = 1/1 va dugc st dung.

(5) Phuong phép sur dung: mau thtr nghiém dugc st dung cho tinh mach dudi qua
6ng tiém c6 kim tiém.

(6) Muc danh gia: mau dugc thu thap qua thoi gian, va ndng dd hop chét theo
sang ché trong huyét twong dugce do bang cach st dung LC/MS/MS.

(7) Phan tich thdng ké: tong su thanh thai co thé (CLtot) va chy ky ban ra loai
bo (t1/2) dugc tinh theo sy thay dbi vé ndng do hop chit theo sang ché trong
huyét tuong biang phwong phap phén tich thoi diém.

Hop chit I-15: 0,111 mL/phat/kg, 12,3 gid
Hop chét 11-028: 0,102 mL/phat/kg, 26,7 giv

Cac két qua thé hién ring hop chét theo sang ché c6 su thanh thai nho va
chu ky ban ra dai, do d6 nguoi ta dd phat hién thdy rang hop chét theo sang ché

1a hitu dung lam chét trc ché integraza c6 tac dung lau dai.
Vi du thir nghiém 7 (Thtt nghiém d6 én dinh chuyén hoa)

Céc vi lap thé gan hdn hop & ngudi s&n c6 vé mit thuong mai duoc tién
hanh phéan ung véi hop chét theo sang ché trong khoang thoi gian nhéit dinh. Ty
1é ba dugc tinh bang cach so sanh gifra mAu phan Gtng va miu khong phan Gng

dé danh gia mirc do tai d6 hop chét theo sang ché duogc chuyén hoa trong gan.

Phan Gng dugc thye hién (phan ung oxy héa) ¢ 37°C trong khoang 0 phut
hodc 30 phut ¢6 mat 1 mmol/L NADPH trong 0,2 mL chét dém (50 mmol/L Tris-
HCI pH 7,4, 150 mmol/L kali clorua, 10 mmol/L magié clorua) chira 0,5 mg
protein/mL céc vi lap thé gan & nguoi. Sau khi phan ung, 50 plL dung dich phan
ting duge bd sung vao 100 pL dung dich metanol/axetonitril = 1/1 (v/v) va dugc

tron, va hdn hop nay duge ly tdm & 3000 vong trén phut trong khoang 15 phut.
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Hop chét theo sing ché trong chit ndi ly tdim dugc xac dinh sé luong bing
LC/MS/MS hoic chiét pha rin (SPE)/MS. Lugng hop chét theo sang ché con lai
sau khi phan trng dugc tinh v6i lugng hop chit & 0 phut cta phan ung dugc xac
dinh 1a 100%.

(Cac két qua) Ty 18 bi cia hop chét & ndng d6 12 0,5 pmol/L duge thé hién trong
bang sau day.

[Bang 17]

S6 | Tylebd | g4 | Tyleba | g8 | Tyleba | S§ | Tyleba | §§ | Tyleba | g | Tyleba

l-002] 103 |i1-015] 743 [1-028] 742 [W051] 96 |I-099| 886 |I-136] 77,2
006 925 |I-018] 776 |[l-031 86 I-060| 61,6 [I-102] 101 |I-153] 75,4
I-011 88 |1-020] 90,7 [1-040] 883 |i-066] 977 |I-104] 969 |I-156] 98,6
015| 103 |1-021] 891 [0-041] 94,3 [0-071] 104 |I-105| 84,3 |I-157] 105
I-004] 816 |[1-022] 101 |[I-042] 97.4 |i-077| 100 |I-106] 96,1
I-005] 80,2 |[N-023] 82,9 |[lI-046] 884 |I-087| 105 [I-108] 97,2
I-009] 80.8 [i-024] 84,1 [I-048] 733 [I-090| 957 |I-112] 90

-013] 87 [1-026] 875 |[I-049] 832 [iI-093] 975 |I-133] 101

Vi du thir nghiém 8: Thtr nghi¢ém Ames dao dong
Tinh gy dot bién cta hop chit theo sang ché dugc danh gia.

20 pL truc khudn bacillus thwong han & chudt duge trit dong (Salmonella
typhimurium ching TA98, ching TA100) dugc cdy truyén trén 10 mL moi
treong dinh dudng 1ong (2,5% Oxoidss nutrient broth No.2), va no duoc tién
nudi cdy bang cach lic & 37°C trong khoang 10 gid. DPéi voi chung TA98, 7,70
dén 8,00 mL dung dich vi khudn dugc ly tim (2000 x g, 10 phuat) dé loai bo moi
truong nudi cdy. Vi khudn dugc tao huyén phu trong chit dém Micro F (KoHPOs:
3,5 g/L, KH2POs: 1 g/L, (NH4)2SO4: 1 g/L, trinatri xitrat dihydrat: 0,25 g/L, va
MgSO04+7H,0: 0,1 g/L) v6i khdi lugng bang véi khoi lugng ciia dung dich vi
khuldn dugc st dung dé ly tam. Huyén phu dugc bd sung vao 120 mL mdi chét
phoi (chat dém Micro F chua biotin: 8 pg/mL, histidin: 0,2 pg/mL, va glucoza:
8 mg/mL). Pi voi ching TA100, 3,10 dén 3,42 mL dung dich vi khuén dugc bo
sung vao 120 dén 130 mL mdi chét phoi dé diéu ché dung dich vi khudn thir
nghiém. Mbi 12 pL dung dich DMSO ctia hop chit theo sang ché (pha lodng mot
vai giai doan tir lidu 16n nhat 50 mg/mL & ty 1& gép 2 dén 3 14n), DMSO lam doi
chtng 4m, va 50 pg/mL dung dich DMSO 4-nitroquinolin-1-oxit dbi véi ching
TA98, 0,25 ng/mL dung dich DMSO 2-(2-furyl)-3-(5-nitro-2-furyl)acrylamit abi
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v6i chung TA100 trong tinh trang hoat hda khong chuyén hoa, 40 pg/mL 2- dung
dich DMSO aminoantraxen ddi v6i chung TA98, 20 pg/mL dung dich DMSO 2-
aminoantraxen ddi v4i ching TA100 trong trinh trang hoat héa chuyén héa lam
dbi chirng duwong, va 588 pL dung dich vi khuén tht nghiém (dung dich tron gitra
498 ul dung dich vi khuén thir nghiém va 90 pL hdn hop S9 trong tinh trang hoat
héa chuyén héa) dugc tron, va nd dugc nudi cdy bing cach lic & 37°C trong
khoang 90 phut. 460 pL dung dich vi khudn dugc phoi v6i hop chit theo sang
ché duge tron véi 2300 pL mdi chét chi thi (chdt dém Micro F chira 8 pg/mL
biotin, 0,2 pg/mL histidin, 8 mg/mL glucoza, 37,5 pg/mL dé tia bromocresol),
mdi 50 uL dugce phén phdi trong vi tAm 48 giéng/liéu, va n6 dugc dua vao nudi
cdy tinh & 37°C trong khoang 3 ngay. Do giéng chira vi khudn ma thu dugc kha
nang ting sinh béi sy dot bién ctia amino axit (histidin) tdng hop gien enzym
chuyén tir mau tim sang mau vang do pH thay ddi, nén giéng ting sinh vi khuén
ma chuyén thanh mau vang trong 48 giéng trén lidu dugc dém, va dugc danh gia
bang cach so sanh véi nhom dbi ching am. (-) c6 nghia la tinh gdy dot bién 1a

am tinh va (+) c6 nghia 1a tinh gy dot bién 1a duong tinh.
Vi du thir nghiém 9: tht nghiém hERG

Nham muc dich danh gi4 rii ro cta viéc kéo dai khoang thoi gian QT cua
dién tAm dd ctia hop chat theo sang ché, tac dung cuia hop hop chit theo sang
ché trén dong K* chinh luu 1am chdm (Ixr), ma déng vai trd quan trong trong quy
trinh tai phan cuc tam that, dugc nghién ctru bang cach sir dung cac té bao CHO

thé hién kénh hERG (human ether-a-go-go related gene).

Sau khi té bao duoc gitt lai & thé mang 13 -80 mV bang phwong phap kep
rap nbi toan bod té bao bang cach st dung hé thdng kep rap ndi tu dong (QPatch;
Sophion Bioscience A/S) va cho ra thé o & -50 mV, Ix: dugc cam tng bang kich
thich tai phan cuc & +20 mV trong khoang 2 gidy va, ngoai ra, kich thich tai
phan cuc & -50 mV trong khoang 2 gidy, dugc ghi. Dung dich 0,1%
dimetylsulfoxit trong dung dich ngoai bao (NaCl: 145 mmol/L, KCl: 4 mmol/L,
CaCly: 2 mmol/L, MgCl: 1 mmol/L, glucoza: 10 mmol/L, HEPES (4-(2-
hydroxyetyl)-1-axit piperazinetansulfonic): 10 mmol/L, pH = 7,4) dugc su dung
lam chit mang. Chit mang va dung dich cua hop chét theo sang ché dugc hoa

tan & ndng do dich trong dung dich ngoai bao 1an lugt duge st dung cho té bao
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trong khoang tir 7 phut try 1én & nhiét do phong. Tir Ik, thu duge, tri sb truyét
dbi cna dong dudi 16n nhét dugc do dua trén tri sb dong tai thé mang nghi bing
céch st dung phdn mém phan tich (QPatch Assay software; Sophion Bioscience
A/S). Dong dub6i 16n nhét sau khi st dung hop chat theo sang ché so véi dong
duoi 16n nhit sau khi s dung chit mang con dugc tinh lam ty 1€ wre ché dé danh

gia sy anh hudng cua hop chit theo sang ché trén Ik;.
Vi du thr nghiém 10: Thu nghiém d¢ tan

Do tan ciia hop chét theo séng ché dugc x4c dinh trong cac diéu kién 1a bd
sung 1% DMSO. 10 mmol/L dung dich ctia hgp chit dugc diéu ché bing DMSO.
2 pL dung dich cua hop chit theo sang ché 1an luot duge b6 sung vao 198 pL
chét luu JP-1 hodc chit luu JP-2. Sau khi l4c & nhiét do phong trong khoang 1
gid, cac dung dich tron duoc loc béng cach hut. Cac phr:in loc dugc pha lodng 10
hodc 100 14n bing metanol/nuéc = 1/1 (V/V) hodc axetonitril/metanol/nude =
1/1/2 (V/V/V), va cac ndng d6 trong cac phén loc dugc do bang phuong phéap
duong chudn tuyét ddi bang cach st dung LC/MS hodc chiét pha ran (SPE)/MS.

Ché phim cua chit lyu JP-1 12 nhu sau.

Nuée duge bd sung vao 2,0 g natri clorua va 7,0 mL axit clohydric dé dat
dugc 1000 mL.

Ché phim cua chit lvu JP-2 13 nhu sau.

1 khéi luong nuéde duoce bd sung vao 1 khdi lugng dung dich trong d6 3,40
g kali dihydro phosphat va 3,55 g dinatri hydro phosphat khan dugc hoa tan
trong nuGce dé dat dugc 1000 mL.

Vi du tht nghiém 11: Th nghiém do tan cta bot

Luong hop chét theo sang ché thich hgp dugc dat trong cac binh chtra
thich hop, va 200 pL chét luu JP-1 (nude duge bd sung vao 2,0 g natri clorua va
7,0 mL axit clohydric dé dat duwogc 1000 mL), chét luu JP-2 (1 khéi lwong nuéde
duoc bd sung vao 1 khéi lugng dung dich trong d6 3,40 g kali dihydro phosphat
va 3,55 g dinatri hydro phosphat khan dugc hoa tan trong nudc dé dat duoc 1000
mL), hodc 20 mmol/L natri taurocholat (TCA) trong cht luu JP-2 (chét luu JP-
2 duge bd sung vao 1,08 g TCA dé dat dugc 100 mL) dugce bd sung vao mdi binh
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chtra. Khi hop chit dugc hoa tan hoan toan, lugng hop chit theo sang ché thich
hop duge bd sung. Sau khi duge lic trong khoang 1 gié & 37°C, hdn hop nay
duoc loc, va 100 pL metanol dugc bd sung vao 100 pL mdi phan loc (pha lodng
d6i). Ty 1€ pha lodng dugc thay dbi néu cin. Cac bong bong khi va cac chit ling
khong xuét hién dwgc xac nhén, va cdc binh chira duge dong kin mit va dugc
lic. Hop chét theo sang ché dugc xac dinh sé lugng bang phuong phap duong

chudn tuyét d6i bang cach st dung HPLC.
Vi du tht nghiém 12: Tht nghiém Ames

Hop chit theo sang ché dugc danh gia vé tinh gy dot bién cua no6 bing
thtt nghiém Ames vé6i Salmonella typhimurium cac ching TA98, TA100,
TA1535 va TA1537 va ching Escherichia coli WP2uvrA lam céc ching vi khuén
thtt nghiém. 0,1 mL dung dich DMSO cua hop chét theo sang ché dugc tron voi
0,5 mL hdn hop S9 trong cac diéu kién hoat hoa chuyén h6a hoac 0,5 mL dung
dich dém phosphat va 0,1 mL mdi dung dich vi khuén thir nghiém trong céc diéu
kién hoat hoa khong chuyén héa, va hdn hgp nay duge phi trén dia aga glucoza
nhé nhit cing v6i 2 mL aga mém dung dé pht chira histidin va biotin, hodc
tryptophan. Tai cung thoi diém, cac thir nghiém twong ty ciing dugc tién hanh
d6i v6i chit ddi ching Am (DMSO) va chit ddi ching dwong (2-(2-furyl)-3-(5-
nitro-2-furyl)acrylamit, natri azit, 9-aminoacridin, hoac 2-aminoantraxen). Sau
khi nuéi cdy & 37°C trong khoang 48 gid, céc khuén lac hdi bién ma xuét hién
dugc dém va duge danh gid bang cdch so sanh v6i nhém d6i chung am. Khi sb
lwong cac khuédn lac hoi bién gia ting theo céch phu thudc vao ndng do va gip
tir hai 14n s luong céc khuan lac cia nhém dbi chimg Am trd 1én, tinh duong (+)

dugc xac dinh.
Vi du thtt nghiém 13: Thr nghiém Nav

Nham muc dich danh gié rti ro bénh loan san that phai ctia hop chét theo
sang ché, tac dung ctia hgp hop chit theo sang ché trén dong Na* (Ina), ma dong
vai trd quan trong trong quy trinh tai phén cyc ciia co tim, dwgc nghién ciru bang
cach str dung HEK céc té bao thé hién kénh natri cam Gng dién thé (kénh Nav

1,5) duge ma hoa bdi gien SCNSA.

Té bao duogc gift lai & thé mang -100 mV bang phwong phap kep réap ndi
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toan bd té bao bang cach sir dung hé théng kep rap ndi tu dong (QPatch; Sophion
Bioscience A/S), sau d6 Ina duge cam Ung bang kich thich tai phan cuc ¢ -10
mV trong khoang 20 mili gidy, dugc ghi. Dung dich 0,3% dimetylsulfoxit trong
dung dich ngoai bao (NaCl: 145 mmol/L, KCI: 4 mmol/L, CaCla: 2 mmol/L,
MgCla: 1 mmol/L, glucoza: 10 mmol/L, HEPES (4-(2-hydroxyetyl)-1-axit
piperazinetansulfonic): 10 mmol/L, TEA (tetraetylamoni hydroxit): 10 mmol/L,
pH = 7,4) dugc sir dung lam chit mang. Chéit mang va dung dich cta hop chét
theo sang ché dugc hoa tan & néng do dich trong dung dich ngoai bao lan luot
dugc st dung cho té bao trong khoang tir 5 phut tr& 1én ¢ nhiét do phong. Tl Ina
thu duoc, tri sd truyét dbi cua dong dinh 16n nhét dugc do dua trén tri sb dong
tai thé mang nghi bang cach st dung phin mém phan tich (QPatch Assay
software; Sophion Bioscience A/S). Dong dinh 16n nhét tai thoi diém st dung
hop chit theo sang ché so v6i dong dinh 16n nhét tai thoi diém st dung chét
mang con dugc tinh dé danh gia sy 4nh hudng cia hop chéit theo sang ché trén
INa.

(Két qua)

Hop chit I-2: 101%

Hop chat 1-15: 92,1%

Hop chat I1-31: 79%

Tir cac két qua & trén trong d6 khong quan sat thdy c6 su gia ting dong rd
rang nao, nguoi ta da phat hién thy rang hop chit theo sang ché c6 it lo ngai vé
ching rbi loan nhip tim do sy gia ting dong Na.

Vi dy thir nghiém 14: Thir nghiém dénh gia hoat tinh chéng HIV bing cach
sir dung cac té bao don nhan mau ngoai vi (PBMC- peripheral blood mononuclear
cell) & nguoi khée manh

Céac su pha lodng theo thu tu cia mau thir nghiém duoc didu ché trong vi
thm 96 giéng (50 pL/giéng). 1,0 x 10%/giéng ciia PBMC dugc kich thich bang
ngung két t6 hdng cau (PHA- Phytohemagglutinin) va dung dich virut HIV dugc
tron theo sb lwong céc giéng cén thiét va hdn hop nay dugc tién hanh phan tmg
& 37°C trong khoang 1 gio. Sau khi phan Ung, huyén phu té bao dugc ly tdm va

chit ndi duoc loai bd, va cac té bao nhiém dugc phan phoi trong moi tredng nudi
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cdy theo sb luong cac giéng cén thiét & 150 nl/giéng. Moi truong thu duge dugce
phan phdi & 150 pL/giéng vao vi tAm 96 giéng chira miu th& nghiém. TAm nay
dugce tron bing may tron tdm va dugc nudi cdy trong khoang 4 ngdy trong may
4p CO». Hoat tinh phién ma ngugc trong moi trudng nudi cly dugc do. Nong do
trc ché 90% HIV (EC90) dugc xéac dinh tir dudong cong phu thudc ndng do bang

cach st dung md hinh pht hgp duong logictic 4 tham sb sau day.
y=A+(B-A)/(1+(C/xP))

A =ty 18 (rc ché nho nhit (d6i ching 4m, 0%)

B =ty 18 rc ché 16n nhit (d6i chimg duong, 100%)
C = ndng d6 hop chit tai diém ubn

D = hé sb goc

x = ndng do hop chét

y =ty 1& tc ché (%)

(Céc két qua)

Hop chit 1I-31: 0,73 nM

Hop chat II-51: 3,3 nM

Vi du thtt nghiém 15: Thit nghiém danh gia hoat tinh chéng HIV c6 mit

protein huyét thanh & nguoi

Céc su pha lodng theo th tu ctia mau th nghiém dugc diéu ché trong vi
tdm 96 giéng (50 uL/giéng). Dung dich protein huyét thanh & nguoi (50% ndng
d6 protein huyét thanh & ngudi) dugce phan phéi & 100 ul/giéng vao vi tdm 96
giéng chtra miu thir nghiém, va dugc cho phép dé nguyén & nhiét do phong trong
khoang 1 gid. Dbi véi tim khong ¢ huyét thanh, mdi trudng nudi cy dugc phan
phdi & 100 uL/giéng. 3,0 x 10/giéng cua cac té bao MT-4 va 3 ul/giéng cua
dung dich virut HIV duogc tron theo luong cia s6 lugng cac giéng can thiét, va
hdn hop nay duge tién hanh phan tng & 37°C trong khoang 1 gio. Sau khi phan
g, huyén phu té bao duoc ly tim va chét ndi duoc loai bo, va céc té bao nhiém
dugc phén tan trong mdi truong nudi ciy theo lugng cua s luong céc giéng can

thiét & 50 pL/giéng, va dugc phan phdi & 50 ul/giéng vao vi tdm 96 giéng chira
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mAu thir nghiém va protein huyét thanh & nguoi (ndng do cudi cua protein huyét
thanh & nguodi: 25%). TAm nay dugc tron bang may tron tAm va dugc nudi cdy
trong khoang 4 ngay trong may 4p CO». Dung dich MTT (3-(4,5-dimetylthiazol-
2-y1)-2,5-diphenyltetrazolium bromua) dwgc phéin phdi & 30 uL/giéng. TAm duoc
tién hanh phan Gng trong khoang 1 gio trong may 4p CO2. 150 pL chit nbi duoc
loai b6 khoi mdi giéng dé khong chiém 14y cac té bao. 150 pL dung dich phén
giai té bao dugc bd sung vao mdi giéng va giéng duoc tron bang mdy tron tdm
cho dén khi cac té bao dugc tan hoan toan. Hé s6 hip phu cua tAm dugc tron
dugce do ¢ hai bude song 1a 560 nm va 690 nm bang cach sir dung may doc khay
vi tAm. Nong d6 e ché HIV 50% (EC50) duoc x4c dinh tir duong cong phu thude

ndng d6 bang cach sir dung md hinh phu hop dudng logictic 4 tham sb sau day.
y=A+ (B -A)/(1+(C/x)P))

A =ty 18 Gtc ché nho nhét (d6i chirg am, 0%)

B = ty 1& &c ché 16n nhét (ddi chimg duong, 100%)

C = ndng d6 hop chét tai diém ubn

D = hé sd gbc

x = ndng d6 hop chit

y =ty 18 tc ché (%)

Dich chuyén hiéu luc (PS) cling dwgc tinh dwa trén biéu thirc duéi ddy. Can luu

y rang PS bang 100% tri s6 ngoai suy cia ndng do protein huyét thanh & nguoi.

PS =4 x (EC50 c6 mét 25% protein huyét thanh & ngudi/EC50 khong ¢6 protein
huyét thanh & nguoi)

(Két qua)

PS c6 mat protein huyét thanh & ngudi dugc thé hién trong bang (100% tri sb

ngoai suy).
Hop chat I1-31: 364
Hop chét II-51: 236
Vi du diéu ché
Hop chét theo sang ché c6 thé duoc str dung lam dugc phdm dung qua
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dudng bat ky duong thong thuong ndo, dic biét 1a, dudng ti€u hoa, vi dy, dudng
miéng, vi du, & dang vién nén hodc vién nang, hodc ngoai duong tiéu hoa, vi du,
& dang thubc tiém hoic huyén phu, hodc tai chd, vi du, & dang thudc rira, gel,
diu cao hoic kem, hodc & dang duong miii hodc dang thudc dan. Duoc phém
chtra hop chét theo séng ché & dang tu do hoic trong mudi dugc dung cing dang
v6i it nhat mot ta dugce duoc dung hodc chit pha lodng c6 thé dwoc san xuét bang
phuong phép trdn, két hat hodc phu theo phwong phép truyén thdng. Vi du, ché
phém dung qua dudng miéng co thé dugc bao ché dudi dang vién nén, hat, hoac
vién nang chtra td dugc, nhém té dugc ré, chét két dinh, chét bdi tron, hodc twong
ty va thanh phﬁn hoat tinh hodc tuong ty. Ngoai ra, ché phém tiém co6 thé dugc
diéu ché dudi dang dung dich hodc huyén pht va cé thé dugc tiét tring. Ché
phim tiém nay cling c6 thé chtra chét bao quan, chét lam 4n dinh, chat dém, hodc

tuong tu.
Kha ning Gng dung trong cong nghiép

Hop chét theo sang ché c6 hoat tinh wc ché integraza va/hoic hoat tinh trc
ché su tang sinh té bao chéng lai virut, dic biét 1a, HIV. Do d6, hop chét theo
sang ché 12 hitu dung trong viéc ngén ngira hodc diéu tri cac bénh khac nhau, céc

su 1ay nhiém virut (vi dy, AIDS) va tuong tu lién quan dén integraza.
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YEU CAU BAO HOQ

1. Hop chit hoic mudi dugc dung cia né, trong d6 hop chit dugc chon

tr nhém bao gdm:
OH ©

F Foog A~
H
\Q;N h N\N)"” cl
; L]
2 I[1-20,

OH O
O A N -
H AN e,
No s N, '
Cl N™ % L8 /
0 / $
z 11-42, va
chét 1a:

cia no, trong do6 hop

2. Hop chit hoic mubdi dugc dung

OH ©

Fo~F ) 0 \ﬁ)LN/\
X | N 2 N‘NJ"’/

F 0 k)

= II-20.
3. Hop chét hoic mudi dugc dung cta no, trong d6 hop chat la:
OH O
O .
/l H X )N’/
c Yy NS BJ
@]
% 1-31.
trong d6 hop chét la:

4. Hop chéit hoic mubi duoc dung cua no,
OH O

o) X NT

H
C'Q\/NWIE(:)""
,~ 8 ./
z 11-42.
trong d6 hop chét la:

5. Hop chat hodc muoi duge duyng cua nd,

OH O
NN

o X
o SNy
F o) L/
NS
0 11-60.
diém 1 hodc mudi dugc dung cua nd

6. Duoc phdm chra hop chit theo
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va chit mang dugc dung hoic chit pha lodng dugc dung.

7. Dugc phém chtra hop chéit theo diém 2 hodc mudi dugc dung cia né

va chit mang dugc dung hoic chit pha loing dugc dung.

8. Duoc phém chtta hop chit theo diém 3 hoic mudi duoc dung cua né

va chdt mang dugc dung hoic chit pha lodng dugc dung.

9. Dugc pham chira hop chit theo didm 4 hoic mudi dugc dung cia nd

va chdt mang dugc dung hodc chit pha lodng dugc dung.

10. Dugc phdm chtra hop chit theo diém 5 hodc mudi dugc dung cia né

va chit mang dugc dung hoic chit pha lodng dugc dung.

11. Hop chit dugc chon tir nhém bao gdm:

OH O OH O
F Z F O X \N/\\ Z 0 \/-KN/
x l n s N IR P
~ N S e R T
K) F O o
z I1-20, 7 I1-31,
OH O oH O
o = OJYU\N/\
X N7 | o
H PN N AN,
N s~ _N ) Ci N “
cl N7, . a _/
=z 11-42, va 0 11-60.

12. Hop chit c6 cong thirc héa hoc sau:

OH O
F F ] O A Ay
N \/NaN)‘///
F k)

: II1-20.

13. Hop chat c6 cong thirc héa hoc sau:
OH O

“ NS
ol ~ N \‘/N‘N)"’//
F

O
2 11-31.
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14. Hop chit c6 cong thirc héa hoc sau:
OH ©

;ﬁ]/N\N/
H

. N NG )
Cl N~ o
; o) /

% 11-42.

15. Hop chét ¢ cong thic hoéa hoc sau:

OH O
“ i) \7)\”/\
G A AN AN S,
F o \L-/
N
o~ 1I-60.

16. Dugc phdm cha hop chit theo diém
chit pha lodng dugc dung.

17. Duogc phém chtra hop chét theo diém
chit pha lodng dugc dung.

18. Dugc phdm chra hop chit theo diém
chit pha lodng dugc dung.

19. Dugc pham chia hop chit theo diém
chit pha loing dugc dung.

20. Dugc phdm chtra hop chit theo diém
chit pha loing dugc dung.
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11

12

13

14

15

va

va

va

va

va

chit

chét

chét

chét

chit

mang dugc

mang dugc

mang dugc

mang dugc

mang dugc
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dung hodc

dung hodc

dung hodc

dung hodc

dung hodc





