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Linh vue k§y thuat dwgc dé cip

- Noi chung, sang ché @& cap dén cac hop chit hitu dung lam chit diu bién
FXR/TGRS5 va dugc phim chira ching. Cu thé 13, séng ché d& cap dén cac din xuat axit
mét va phuong phép didu ché va stt dung ching.
Tinh trang ky thuét ciia sing ché

Thu thé Farnesoid X (Farnesoid X Receptor-FXR) 1a mét thu thé nhan doc than
duoc xac dinh dAu tién tir thu vién ADN bd trg ctia gan chudt (BM. Forman, et al, Cell,
1995, 81(5), 687-693) ma c6 quan hé gn nhét véi thy thé ecdyson cta con tring. FXR 1a
mdt thanh vién cua ho thu thé nhan gdm céc yéu t6 phién ma duge kich hoat boi phéi tu
bao gdm céc thu thé ciia cac hocmon steroit, retinoit, va thyroit (DJ. Mangelsdorf, et al,
Cell, 1995, 83(6), 841-850). Cac phéi tir sinh 1y c6 lién quan ciia FXR la céc axit mét (D.
Parks et al., Science, 1999, 284(5418), 1362-1365). Axit c6 hi¢u lyc manh nhét 13 axit
chenodeoxycholic (chenodeoxycholic acid-CDCA), axit nay diéu hoa su biéu hién clia
mdt vai gen dé tham gia vao sy can béng noi md cua axit mét. Farnesol va cac dan xuét,
déu duoc goi 14 farnesoit, ban dau duoc mé ta 12 hoat héa phén tir ddng dang cua chudt &
n?)ng do cao nhung khong hoat héa thu thé cua chudt hodc cia ngudi. FXR duoc biéu
hién & gan, khﬁp duong da day rudt bao gém thuc quan, da day, t4 trang, rudt non, rudt
két, budng tring, tuyén thuong than va than. Ngoai viéc kiém soat sy biéu hién gen trong
t& bao, FXR duong nhu cfing tham gia vao qué trinh truyén tin hiéu cta can tiét t& va noi
tiét t5 bing cach diéu hoa ting sy bidu hién cua yéu t§ ting trudng nguyén bao soi
xytokin (J. Holt et al,, Genes Dev., 2003, 17(13), 1581-1591; T. Inagaki et al,
CellMetab., 2005, 2(4), 217-225).

Céc hop chit phan tir nho hoat dong nhu 1a chit diéu bién FXR dd dugc md ta
trong céc cong bd don quéc té sau: WO 2000/037077, WO 2003/015771, WO
2004/048349, WO 2007/076260, WO 2007/092751, WO 2007/140174, WO
2007/140183, WO 2008/051942, WO 2008/157270, WO 2009/005998, WO
2009/012125, WO 2008/025539, va WO 2008/025540. Gén day, céc chat diéu bién FXR
phan tir nhé khic dd duge xem xét (R. C. Buijsman et al. Curr. Med. Chem. 2005, 12,
1017-1075).
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Thu thé TGRS 1a mot thy thé lién két vdi protein G da dwoc xac dinh 132 mot thu
thé trén bé mat t& bao phan tmg véi cac axit mat (bile acid-BA). Cau triic gbc ciia TGRS
va kha ning phén tmg cta né véi axit mat da duoc nhan thy 1a dugce bao toan cao trong
sO cac TGRS cia ngudi, bo, thd, chudt cbng va chudt nhat va vi thé ching té ring TGR5
c6 cac chirc ndng sinh Iy quan trong. TGRS d4 duge nhéan thay 14 duoc phan bd rong rai
khong chi & cdc m6 lympho ma con ca & cac mo khac. Lugng 16n mARN TGRS da duge
phéat hién théy & nhau thai, 14 lach, va bach cau don nhan/dai thuc bao. Cac axit méat da
dugc thé hién 1a tiép thu protein dung hop TGRS tir mang t& bao dén t& bao chét
(Kawamata et al, J. Bio. Chem., 2003, 278, 9435). TGRS dugc nhan thdy 1 giéng véi
hGPCR19 theo bédo cdo cua Takeda va cac déng tac gia, FEBS Lett. 2002, 520, 97-101.

TGRS c6 lién quan dén su tich tu cia cAMP trong té bao, ma duoc biéu hién rong
rdi & nhiéu loai té bao. Trong khi su hoat héa thu thé trén mang té bao & cac dai thuc bao
lam giam sy téng hop xytokin tién viém, (Kawamata, Y., et al, J. Biol. Chem. 2003, 278,
9435-9440) thi sy kich thich TGRS béi BA & cac té biao tao md va té bao co lai 1am ting
su ti€u thu ndng lugng (Watanabe, M., et al. Nature. 2006, 439, 484-489). Hiéu qua ting
cudng nhu vay c6 lién quan dén su cam Gng iodothyronin deiodinaza typ 2 (type 2
iodothyronine deiodinase-D2) phu thudc cAMP, bing cach d6 chuyén hoa cuc bo T4
thanh T3, dan dén [am tang hoat tinh cia hocmon thyroit. Phu hop vdi vai tro cia TGRS
trong viéc kiém soat su chuyén héa ning Iuong, chudt cai bét hoat gen TGRS ¢6 biéu
hién tich tu m& déang ké voi thé trong tang khi duoc thi véi ché do an giau chét béo,
ching t6 1a viéc thiéu TGRS lam giam su tiéu thu nang luong va gdy ra béo phi
(Maruyama, T., et al, J. Endocrinol. 2006, 191, 197-205). Ngoai ra va song hanh véi su
tham gia ctia TGRS trong su can béng ndi md nang lugng, su hoat hoa axit mat cia thu
thé trén mang té bao cling da dugc béo cdo la thic diy su téng hop peptit gidng glucagon
1 (glucagon-like peptide 1-GLP-1) trong céc dong té bao ndi tiét rudt cia chuot
(Katsuma, S., Biochem. Biophys. Res. Commun., 2005, 329, 386-390). Trén co s& toan
b cac nhan dinh trén day, TGRS 1a dich hip din dé diéu tri bénh vi du, bénh béo phi,
bénh tiéu duong va hoi chimg chuyén hoa.

Ngoai viéc sit dung cac chit chu van TGR5 dé diéu tri va phong nglra bénh
chuyén héa, cac hop chit ma didu bién cac chét didu bién TGRS cling hitu dung dé diéu
tri cac bénh khac vi du, cac bénh than kinh trung wong cling nhu 1a cac bénh viém (WO

01/77325 va WO 02/84286). Céc chit diéu bién TGR5 ciing tao ra phuong phép diéu hoa
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axit mit va ndi can bﬁng cholesteol, su hép thu axit béo, va su ti€u hoa protein va
cacbohydrat.

VAn con nhu clu v& sy phat trién cac chét didu bién FXR va/hosic TGRS dé didu
tri va phong nglra bénh. Sang ché d& xudt cic hop chit chira cic gbc amino, ure,
sulfonyure hosc sulfonamit ma didu bién FXR va/hoic TGR ciing nhu 1a phuwong phép st
dung cac hop chét nay dé diéu trj bénh.

Bén chit ky thuit ciia sdng ché
Vi céc 1y do néu trén, theo mdt khia canh, sang ché dé xuit hop chét c6 cong thirc

I, hoic mudi duoc dung, chit ddng phan lap thé, solvat, hydrat hogc hdn hgp cua ching:
o

trong do:

R, duoc chon tir nhém bao gém:
1) Hydro;
2) —C,-Cgalkoxy duoc thé hodc khong dugc thé;
3) —C;-Cgalkyl dugc thé hodc khong duoc thé;
4) —C,-Cgalkenyl dugc thé hoic khong dugc thé;
5) —C,-Cgalkynyl dugc thé hoic khong duoc thé;
6) Arylalkyl dugc thé hodc khong dugc thé;
7) Aryl duoc thé hoic khong dugc thé.

Ry, dugce chon tir nhdm bao gém:
1) Hydro;
2) —C;-Cgalkyl dugc thé hosc khong duoc thé;
3) —C,-Cgalkenyl duoc thé hodc khong dugc thé;
4) —C,-Csalkynyl dugc thé hoic khong duoc thé;
5) Arylalkyl dugc thé hoic khong dugc thé;
6) Aryl dugc thé hoic khéng dugc thé;
7) =C(O)NRoR13;
8) -C(O)NHSO,R;;
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9) —-SO,R;; va
10) -C(O)Ry;
Theo céach khac, R, va R, cung v6i nguyén tir nito ma ching gin vao tao thanh
vong di vong.
R; dugc chon tir nhém bao gém:
1) Halogen;
2) Hydroxyl,
3) —C;-Cyalkyl dugc thé hoic khong dugc thé;
4) —C)-Cgalkenyl dugc thé hoic khong dugce thé;
5) —Cy-Cgalkynyl dugc thé hoic khong duoc thé;
6) —Cs-Cgxycloalkyl dugc thé hodc khong duge thé;
7) Aryl dugc thé hodc khong duoc thé;
8) Arylalkyl dugc thé hodc khong dugc thé;
9) Heteroxycloalkyl dugc thé hodc khong duoc thé;
10) Heteroaryl dugc thé hodc khong duoc thé;
11) Heteroarylalkyl dugc thé hoic khong duge thé; va
12) -NRoRy;.
R, dugc chon tir nhém bao gdm:
1) Hydro;
2) —Cy-Cgalkyl dugc thé hozc khong dugc thé;
3) —~C,-Cgalkenyl duoc thé hoic khong dugc thé;
4) —C,-Cgalkynyl dugc thé hodc khong dugce thé;
5) Arylalkyl dugc thé hodc khong duoc thé; va
6) Aryl dugc thé hodc khong duge thé.
Tét hon 1a R, 14 hydro hodc metyl.
R, dugc chon tir nhém bao gém:
1) Hydro;
2) —C;-Cgalkyl dugc thé hodc khong dugc thé;
3) —C,-Cgalkenyl dugc thé hodc khong duoc thé;
4) —C,-Cgalkynyl duoc thé hodc khong dugc thé;
5) Arylalkyl duoc thé hoac khong dugc thé;
6) Aryl duoc thé hodc khong dugc thé.
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Theo cach khac, R, va R, cung v6i nguyén tir cacbon ma ching gén vao tao thanh

nhan vong, tt hon 1a xycloalkyl hodc xycloalkylen.

m duge chon tir 0, 1, 2 va 3, t&t hon 1a m nim trong khoang tir 0 dén 2.

R; 1a hydro, hydroxyl, -OSO;H, -OSOs", -OAc, -OPOsH, hoic —OPO32'; t8t hon 1a R; la
hydro.

Ry 1a hydro, halogen, CN, N3, hydroxyl, -OSO;H, -OSO;", -OAc, -OPO;H,, —OPO32', -
SR; hodc —NHR,, trong dé R, 14 nhu dugc xac dinh trén day; t6t hon 1a R4 1a hydro.

Theo cach khéc, R; va R4 ciing v6i nguyén tir cacbon ma chiing gén vao tao thanh
—CH=CH- hodc vong xycloalkyl hodc vong heteroxycloalkyl, nhu, nhung khong chi giGi
han & xyclopropyl, hoic epoxit.

Rs va R¢ doc 1ap dugc chon tir hydro hodc nhém béao vé hydroxyl nhu, nhung khong chi
gidi han 6, axetyl, trimetyl silyl, hodc benzyl; tdt hon 1a Rs va R¢ 1a hydro.
R; duoc chon tir nhém bao gém:

1) Hydro;

2) Halogen;

3) —-C;-Cgalkyl dugc thé hodc khong duoc thé;

4) —C,-Cg alkenyl dugc thé hodc khong dugc thé;

5) —C,-Cgalkynyl dugc thé hoic khong duoc thé; va

6) —C;-Cgxycloalkyl duoc thé hodc khong duoc thé; tét hon la R; 1a Cy-Cy-alkyl, tdt

hon ntra 1a R; 14 etyl.

M&di Ry va Ry, doc lap dugc chon tir hydro, —C;-Cy alkyl duoc thé hodc khong
duge thé, —C,-Cq alkenyl duoc thé hodc khong duoc thé, —C,-Cg alkynyl duoc thé hoic
khong duoc thé, va —C5-Cg xycloalkyl dugc thé hodc khong duoc thé, hoac Rjy va Ry,
cing v&i nguyén t nito ma chiing gén vao tao thanh vong di vong.

M&bi nhém duge uu tién néu trén cé thé két hop véi mot, bat ky hodc tit ca cac
nhém dugc uvu tién khéc.

Theo mdt phuong dn khac, sang ché d& xuét duoc pham chira mot luong hiru hiéu
dé diéu tri cua hop chét hodc hén hop céc hop chét theo sang ché, hodc dang mubi duoc
dung, chit ddng phan 1ap thé, solvat, hydrat hodic hdn hop ctia chiing, cuing véi chit mang
hodc ta dugc dugce dung.

Theo mét phuong 4n khac, sang ché mo ta phuong phap phong hoic diéu tri bénh

hodc tinh trang bénh ¢6 lién quan dén FXR. Phuong phép nay bao gdm st dung mét
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lugng hitu hiéu dé didu tri cua hop chat c6 cong thuc (I). Sang ché ciing mé ta viée sir
dung hop chit c6 cong thire (I) dé san xuit thudc dé phong hodc diéu tri bénh hodc tinh
trang bénh c6 lién quan dén FXR.

Ciing theo mot phuong an khéc, sang ché mé ta phuong phap phong hoic diéu tri
bénh hodc tinh trang bénh c¢6 lién quan dén TGRS. Phuong phdp nay bao gom sir dung
mot luong hitu hidu dé didu tri cua hop chit co cong thirc (I). Sang ché cling md ta viée
st dung hop chit c6 cong thirc (I) dé san xuét thubc dé phong hoic didu tri bénh hoic
tinh trang bénh c6 lién quan dén TGRS.

Theo cac phuong an nhét dinh, bénh c6 lién quan dén viéc diéu bién thu thé TGRS
dugc chon tir bénh chuyén héa, bénh viém, bénh gan, bénh tu mién, bénh tim, bénh than,
bénh ung thu, va bénh da day ruot.

M0 ta chi tiét sang ché

Theo phuong én thr nhat, sang ché d& xuét hop chét ¢6 cong thuce I nhu duge mo
ta trén day, hodc mudi duogc dung, hydrat, solvat, este hodc tién dugc chat cia ching.
Trong céc hop chéat duoc uu tién c6 cong thirc I, mdi R,, R, R3, Ry, Rs, va R 1a hydro va
R; 1 etyl.

Theo céc phuwong an duge wu tién, hop chit theo sang ché c6 hoa hoc 1ap thé néu

trong cong thurc IA:

(1A)

Theo cac phuong 4n nhét dinh vé hop chit theo sang ché, R, 1a C-Cy-alkyl; C;-
Cy-alkyl dugc halogen hoéa; C;-Cy-alkenyl; phenyl-C;-C;-alkyl; C;-Cg-xycloalkyl dugc
thé hodc khong dugc thé; C1-Ce-xycloalkyl-C;-Cy-alkyl; heteroaryl, nhu heteroaryl c6 5
hodc 6 canh; hodc aryl dugc thé hodc khong duge thé, nhu phenyl hodc naphtyl duoc thé
hodc khong duoc thé. Theo phuong 4n nay, R, tot hon 1a hydro hodc C,-Cy-alkyl, tdt hon
nfta 1a hydro hoéc metyl.

Theo céc phuong an nhét dinh vé hop chét theo sang ché, R, duogc chon tir nhém

bao gébm metyl, etyl, isopropyl, butyl, t-butyl, propyl, benzyl, vinyl, alyl, CF;, +<, ?‘kl,

'<—<], @Xvé I'“@
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Theo cac phuong 4n khac vé hop chét theo sang ché, R,, Ry va nguyén ti nito ma
ching gin vao tao thanh vong heteroxycloalkyl hodc heteroxycloalkenyl, t6t hon 1a
heteroxycloalkyl c6 tir 3 dén 8 canh hodc heteroxycloalkenyl c6 tir 3 dén 8 canh va tbt
hon nita 13, heteroxycloalkyl ¢6 tir 3 dén 6 canh hoic heteroxycloalkenyl ¢6 tir 3 dén 6
canh. Theo cdc phuong an nhit dinh, R,, R, va nguyén tr nito ma chung gin vao tao
thanh vong C3-Cs-heteroxycloalkyl hodc C;-Cg heteroxycloalkenyl, tét hon nita 1a vong
C;-Ce-heteroxycloalkyl hodc C;-Cg.heteroxycloalkenyl. Theo cac phuong 4n nhét dinh,
R,, Ry, va nguyén tir nito ma ching gin vao tao thanh vong dugc chon tur:

hg RO B - F Q R ores

Theo céc phuong 4n nhét dinh v& hop chét theo sang ché, R, 1a ~C(O)NHSO,R, —
SO,R; hodc —C(O)R;. Tét hon 1a R; la amino, alkylamino, dialkylamino, halogen, C;-Cy-
alkyl; Ci-Cy-alkyl duoc halogen hoa; C;-C,-alkenyl; phenyl-C;-Cy-alkyl; C;-Ce-
xycloalkyl dugc thé hoic khong dugc thé; C;-Ce-xycloalkyl-Cy-Cy-alkyl; Cs-Cy-
heteroxycloalkyl; C;-Cg-heteroxycloalkyl-C;-Cy-alkyl; heteroaryl, nhu heteroaryl c¢é 5
hodc 6 canh; hodc aryl dugc thé hodc khong dugc thé, nhu phenyl hodc naphtyl dugc thé
hoic khong dugc thé, bao gdm 4-t-butylphenyl. R, tét hon 13 hydro hodc C,-Cy4-alkyl, tdt
hon nita 12 hydro hodc metyl va t6t nhat 1a hydro.

Theo cac phuong 4n nhét dinh vé hop chét theo sang ché, R, duoc chon tir nhom
bao gbdm flo, amino, metyl, etyl, isopropyl, butyl, t-butyl, propyl, benzyl, alyl, vinyl, CF;,

xyclohexyl, xyclopentyl, va cac nhom dugc néu dudi day:
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Ak O O O O FO- HO O rO
0O OO OO OO Q-0 +O
O~ =0 KO- O = - HrO

OO HOO HO-D O HO-a K™
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Theo phuong 4n thw hai, sing ché dé xudt hop chét c6 cong thue II hodc mubi

dugc dung, hydrat, solvat, este hoac tién duoc chat cua ching,

Rr )
trong do, R,, Ry R¢, Ry, R3, Ry, R; va m 1a nhu dugc néu trén.
Theo phuong 4n thir ba, sang ché dé xuét hop chét ¢6 cong thirc III hodc mudi

dugc dung, hydrat, solvat, este hoac tién duge chét coa chung,

H = (1)

trong do, R,, Ry, R¢, Ry, R3, Ry va m l1a nhu duoc néu trén.
Céc ciu tric minh hoa ctia hop chét c6 cong thirc (I11) bao gbm, nhung khong chi
gidi han &, cong thuc (III-1~11I-18), trong d6 R,, Ry, R., Ry, Ry, R; va m 13 nhu dugce néu

trén:



HO™

HO" ™I ""oH

Ry (n-3)

HO™

i Ho™ RE M s
&, (11-5) Ry (in-6)

HO“

A, (1-8)

HO™

Y HO™
(N-10) Ry

(n-11)

(-12)

HO™

M K HO““
(n-13) R; (In-14)

|i7 (I1-15)

(ll-16)

HO™
(-17) H

Ry (W-18)

Theo phuong én tht tu, sang ché dé xuét hop chét co cong thtrc IV hoic mudi
duoc dung, solvat, hydrat, este hodc tién dugc chét cia ching,

s,
s,
s,
i

(o]

HO™' v
'\ (V)
trong d6 R,, Ry, va m 1a nhu duoc néu trén.
Cac hop chat tiéu biéu theo sang ché bao gdm, nhung khong chi gidi han &, cac

hop chét duéi ddy (hop chét 1 dén hop chat 99 trong bang 1) theo cong thuc IV, trong do,
R,, Ry va m duge mé ta cho mdi hop chét trong bang 1.

-10-



28034

)

Béang 1
| 0| Metyl H 34 Metyl H 67 2 | Metyl H
2 0 Etyl H 35 Etyl H 68 2 Etyl H
3 0 | Isopropyl | H 36 Isopropyl | H 69 2 | Isopropyl | H
4 0 | Butyl H 37 Butyl H 70 2 | Butyl H
5 0| t-Butyl | H 38 t-Butyl | H 71 2 | t-Butyl | H
6 0| Propyl | H 39 Propyl | H 72 2| Propyl | H
7 0| Benzyl | H 40 Benzyl | H 73 2| Benzyl | H
8 0 Vinyl H 41 Vinyl H 74 2 Vinyl H
9 0 Alyl H 42 Alyl H 75 2 Alyl H
10 0 CF; H 43 CF; H 76 2 CF; H
11 0 = H 44 = H 77 2 =< H
12 |0 +k H| 45 K H| 78 |2| & H
13 0 gy H 46 g H 79 2 4 H
4 (o] ) |H| 47 =y |H| 8 |2| ) |H
15 0| Metyl |Me 48 Metyl | Me &1 2 | Metyl |Me
16 0 Etyl Me 49 Etyl Me 82 2 Etyl Me
17 0 | Isopropyl | Me 50 Isopropyl | Me 83 2 | Isopropyl | Me
18 0 | t-Butyl | Me 51 t-Butyl | Me 84 2 | t-Butyl | Me
19 0 | Propyl |Me 52 Propyl | Me 85 2 | Propyl | Me
20 0 | Benzyl | Me 53 Benzyl | Me 86 2 | Benzyl | Me
21 0| Vinyl |Me 54 Vinyl | Me 87 2| Vinyl |Me
22 0 Alyl Me 55 Alyl Me 88 2 Alyl Me
23 0 CF; Me 56 CF; Me 89 2 CF; Me
24 0 +< Me 57 =< Me 90 2 < Me
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25 |0 < [Me| 58 [1| <« [Me| 91 [2] g [Me
26 10 Y |Me| 59 |1 = [Me| 92 [2] =) [Me
27 0| AR 60 |1 A 903 |2| A
28 |0 AL 61 |1 AP o |2 A
29 |0 A 62 |1 A o5 2| A
30 0] AR 63 | 1| AR 906 |2| AP
31 o S 64 |1 A 97 |2 S
32 |0 ﬁf 65 |1 ﬁf 98 |2 ?luf
3310 ALlI\ 66 |1 a(LIJ}\ 9 |2 ﬁ\lf

Theo phwong én thtt nam, sang ché @& xuét hop chit ¢6 cong thire V hodc mudi

duogc dung, solvat, hydrat, este hoic tién duoc chit ctia chung,

HO™'

N V)

trong d6 R; vam la nhu dugc néu trén.

o
R
0—( ;"

HN—S=0
W

Céc hop chat tidu bidu theo sang ché bao gdm, nhung khong chi gi¢i han ¢, cac

hop chat sau (hop chit 100 dén hop chét 180 trong bang 2) theo cong thirc V, trong d6,

R; va m dugc mé ta cho mdi hop chét trong bang 2.

Bang 2
100 0 Metyl 127 1 Metyl 154 2 Metyl
101 0 Etyl 128 1 Etyl 155 2 Etyl
102 0 | Isopropyl 129 1 | Isopropyl 156 2 | Isopropyl
103 0 Butyl 130 1 Butyl 157 2 Butyl
104 0 t-Butyl 131 1 t-Butyl 158 2 t-Butyl

-12-




28034

105 0 Propyl 132 1 Propyl 159 2 Propyl
106 0 Benzyl 133 1 Benzyl 160 2 Benzyl
107 | o Vinyl 134 1 Vinyl 161 2 Vinyl
108 | 0 Alyl 135 1 Alyl 162 | 2 Alyl
109 | 0 CF; 136 1 CF; 163 | 2 CF;
110 | © < 137 1 < 164 | 2 <
111 0 4 138 1 +4 165 2 4
112 0 g 139 1 g 166 2 4
113 0 =) 140 1 = 167 2 =
s o | O | 4 [ 1] = |18 | 2] O
115 | 0 0 142 1 =0 169 | 2 0
116 | 0 = 143 | 1 =) 170 | 2 =0
117 | o = » 144 1 = p 171 2 - »
118 | 0 NH, 145 1 NH, 172 | 2 NH,
119 | 0 | 146 | 1 =) 173 | 2 =0
120 | 0 | XD | 147 | 1 | e | 174 | 2 | oo
121 | o | 48 | 1| H§ 175 | 2 | T2
122 1 9 "@ 149 | 1 "@ 176 | 2 *‘@
123 J o | W [aso |1 | K | |2 | KD
124 | 151 | 1 178 | 2
125 10 | =)= | 152 | 1| =) | 1719 | 2 | =)
126 | 0 F 153 1 F 180 | 2 F

Theo phuong an thir sau, sang ché @& xuét hop chit co cong thirc VI hodc mudi

dugc dung, solvat, hydrat, este hodc tién dugc chét cia ching,

Ho™'

i)
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trong d6 R; vam la nhu dugc néu trén.
Céc hop chét tidu bidu theo sang ché bao gdm, nhung khong chi gi6i han &, cac
hop chét sau (hop chit 181 dén 261 trong bang 3) theo cong thirc VI, trong d6 R; va m

dugc md ta cho mdi hgp chét trong bang 3.

Bang 3

iﬁ " f ?h(z " f ?hj: " f
181 0 Metyl 208 1 Metyl 235 2 Metyl
182 | 0 Etyl 200 | 1 Etyl 236 | 2 Etyl
183 0 | Isopropyl | 210 1 | Isopropyl 237 2 | Isopropyl
184 | 0 Butyl 211 1 Butyl 238 2 Butyl
185 | 0 | t-Butyl 212 | 1 | t-Butyl 239 | 2 | t-Butyl
186 0 Propyl 213 1 Propyl 240 2 Propyl
187 0 Benzyl 214 1 Benzyl 241 2 Benzyl
188 | 0 Vinyl 215 | 1 Vinyl 242 | 2 Vinyl
189 | 0 Alyl 216 | 1 Alyl 243 2 Alyl
190 | 0 CF; 217 | 1 CF, 244 | 2 CF;
191 0 < 218 | 1 =< 245 2 <
192 0 4 219 1 4 246 2 K
193 | 0 <4 220 | 1 <4 247 | 2 <4
194 0 = 221 1 = 248 2 =
195 | 0 =) 222 | 1 =) 249 | 2 =
196 | 0 a0 223 1 0 250 | 2 0
197 | 0 =) 224 | 1 =) 251 | 2 =
198 | 0 | = 225 | 1| w( 252 | 2 | v{»
199 | 0 NH, 226 | 1 NH, 253 2 NH,
200 | 0 =) 227 | 1 ) 254 | 2 )
201 0 §—©—OCF3 208 1 %—@—oca 255 2 §-©-oca
202 |0 | ¥ | 29 || D) 256 | 2 | B
203 | 0 §—© 230 | ,—Q 257 | , @
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200 [0 | Y2 | BL L KD |28 g | D)
205 | 0 232 | 1 29| 2
206 | 0 | +)— | 233 | 1| =O)— | 260 | 2 | )
207 | 0 F 234 | 1 F 261 | 2 F

Cén hiéu ring phin mé ta sang ché ¢ day nén duoc hiéu 1a phu hop véi cac quy
luat va cic nguyén tic lién két hoa hoc. Trong mot vai trudng hop, c6 thé cin loai bd
nguyén tir hydro dé thay d6i phan tir thé & vi tri xéc dinh bat ky.

Cén hiéu rang cac hop chit theo sang ché co thé chira mot hodc nhidu nguyén t
cacbon khong ddi xtmg va co thé tdn tai & dang raxemic, chit ddng phan khong ddi
quang, va dang quay quang. Can hiéu rang cac hop chét nhit dinh theo sang ché c6 thé
ton tai & cac dang hd bién khac nhau. T4t ca cac chat ddng phan hd bién dugc mo ta déu
thudc pham vi ctia sang ché. Theo cac phuong 4n nhit dinh, sang ché mé ta phuong phéap
phong hodc diéu tri bénh hodc tinh trang bénh c6 lién quan dén FXR. Phuong phap nay
bao gdm st dung mdt luong hiru hidu dé didu tri cua hop chit c6 cong thie (I). Sang ché
cling md t& viéc st dung hop chit c¢6 cong thic (I) dé san xuét thubc dé phong hodc diéu
tr1 bénh hodc tinh trang bénh ¢6 lién quan dén FXR.

Theo cic phuong an nhit dinh, bénh hodc tinh trang bénh c6 lién quan dén FXR 1a
bénh tim mach, bénh xo vita dong mach, bénh xo cing dong mach, ting cholesterol
huyét, hodc bénh gan man tinh c6 lién quan dén tang lipit huyét, bénh da day rudt, bénh
than, bénh chuyén héa, bénh ung thu (tirc 13, bénh ung thu truc trang), hogic cdc bénh than
kinh nhu d6t quy.

Theo céc phuwong 4n nhét dinh, bénh gan man tinh 1a bénh xo gan mat nguyén phat
(primary biliary cirrhosis-PBC), bénh u vang gin nio (cerebrotendinous xanthomatosis-
CTX), bénh viém xo duong mat nguyén phat (primary sclerosing cholangitis-PSC), bénh
& mat do thudc, bénh @ mat trong gan khi mang thai, bénh &t mat c6 lién quan dén dinh
dudng ngoai dudng ti€u hoa (parenteral nutrition associated cholestasis-PNAC), su phat
trién qué muc vi khuén hodc bénh r mét c6 lién quan dén nhiém trung, bénh viém gan tu
mién, bénh viém gan virut man tinh, bénh gan do rugu, bénh gan nhiém md khong do
rugu (nonalcoholic fatty liver disease-NAFLD), bénh viém gan nhiém m& khong do rugu

(nonalcoholic steatohepatitis-NASH), bénh méanh ghép chdng lai vat chu c6 lién quan dén
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ghép gan, sy tai sinh gan ghép tir ngudi cho séng, bénh so gan bdm sinh, bénh s6i bng
mat chu, bénh gan u hat, bénh ly 4c tinh trong hodc ngoai gan, hdi chiig Sjogren, bénh
Sarcoid, bénh Wilson, bénh Gaucher, bénh nhiém sic t§ sit mo, hodc bénh thiéu hut
alpha 1-antitrypsin. Theo cac phuong 4n nhét dinh, bénh da day rudt 1a bénh viém rudt
(inflammatory bowel disease-IBD) (bao gém bénh Crohn va bénh viém loét dai trang),
hoi ching rudt kich thich (irritable bowel syndrome-IBS), su phat trién qua muic vi
khuén, ching kém hép thu, bénh viém ruodt két sau chiéu xa, hodc bénh viém rudt két vi
mo.

Theo cac phuong an nhét dinh, bénh thén 1a bénh thén do dai thao dudng, bénh xo
héa cau than khu tra ting doan (focal segmental glomerulosclerosis-FSGS), bénh xo
cing than do cao huyét ap, bénh viém than tiu ciu man tinh, bénh tiéu ciu than ghép
man tinh, bénh viém thén k& man tinh, hodc bénh than da u nang.

Theo céc phuong an nhét dinh, bénh tim mach 1a bénh xo vita ddong mach, bénh xo
cirng dong mach, bé&nh rbi loan lipit huyét, bénh ting cholesterol huyét, hodc bénh ting
triglyxerit huyét.

Theo cac phuong 4n nhit dinh, bénh chuyén hoa 1a bénh khang insulin, bénh tiéu
duong typ I va typ IL, hodc bénh béo phi.

Ciing theo mot phwong 4n khac, sang ché mé ta viée st dung hop chit hodc dugc
phém theo sang ché, dé san xuit thudc dé didu tri hodc phong ngira bénh & di twong ma
¢6 lién quan dén sy diéu bién thu thé TGRS. Sang ché mo ta phuong phap phong ngira
hogc diéu tri bénh c6 lién quan dén sy diéu bién thy thé TGRS & ddi twgng bing cach sir
dung hop chét hoic dugc phim theo sang ché.

Theo cac phuong an nhét dinh, bénh c6 li€n quan dén su diéu bién thu thé TGR5
dugc chon tir bénh chuyén hoa, bénh viém, bénh gan, bénh ty mién, bénh tim, bénh than,
bénh ung thu, va bénh da day ruét.

Theo mot khia canh, sdng ché mo ta viéc st dung, trong d6 bénh nay la bénh viém
dugc chon tir bénh di ting, bénh viém khép, bénh viém rudt thira, bénh hen phé quan,
bénh viém tuy, ban do di ing, va bénh vay nén. Sang ché mé ta phuong phép phong hodc
diéu tri bénh viém duoc chon tir bénh di ing, bénh viém khép, bénh viém rudt thira, bénh
hen phé quéan, bénh viém tuy, ban do di (mg, va bénh vay nén.

Theo mdt khia canh, sang ché md ta viéc st dung, trong d6 bénh nay la bénh tu

mién dugc chon tir bénh viém khép dang thép, bénh da xo cing, va bénh tiéu dudng typ
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I. Sang ché md ta phwong phap phong hoic didu tri bénh tw mién dugc chon tr bénh viém
khép dang thap, bénh da xo cting, va bénh tiéu duong typ I.

Theo mot khia canh, sang ché mé ta viéc st dung, trong d6 bénh nay la bénh da
day rudt dugc chon tir bénh viém rudt (bénh Crohn, bénh viém loét dai trang), hdi chirng
rudt ngén (bénh viém rudt két sau chiéu xa), bénh viém rudt két vi mo, hoi chimg rudt
kich thich (chimg kém hip thu), va su phat trién qua mirc vi khuan. Sang ché mo ta
phwong phép phong hodc didu trj bénh da day rudt duge chon tir bénh viém rudt (bénh
Crohn, bénh viém loét dai trang), hdi chirng rudt ngén (bénh viém rudt két sau chiéu Xa),
bénh viém rudt két vi mo, hoi ching rudt kich thich (ching kém hép thu), va su phat trién
qua mirc vi khuan.

Theo mot khia canh, séng ché mo ta vi€c st dung, trong d6 bénh nay 1a bénh thin
dugc chon tir bénh than do ddi thao duong, bénh suy thdn man, bénh xo cing than do cao
huyét 4p, bénh viém than tidu cau man tinh, bénh tiéu ciu than ghép man tinh, bénh viém
thdn k& man tinh, va bénh than da u nang. Sang ché mo ta phuong phap phong hodc diéu
tri bénh than dugc chon tir bénh than do dai thao dudng, suy thdn man, bénh xo cing
than do cao huyét 4p, bénh viém than tiéu ciu man tinh, bénh tiéu cau than ghép man
tinh, bénh viém than k& man tinh, va bénh than da u nang.

Theo mot khia canh, sang ché mo ta viéc sur dung, trong d6 bénh nay 1a bénh ung
thu dugc chon tir bénh ung thu truc trang, bénh ung thu gan, caxinom té bao gan,
caxinom duong mat, bénh ung thu thdn, bénh ung thu da day, bénh ung thu tuyén tuy,
bénh ung thu tuyén tién liét, va khdi u t& bao tidu dao tuy. Sang ché mé ta phuong phép
phong hodc diéu tri bénh ung thu duoc chon tir bénh ung thu tryc trang, bénh ung thu
gan, caxinom té bao gan, caxinom duong mat, bénh ung thu than, bénh ung thu da day,
bénh ung thu tuyén tuy, bénh ung thu tuyén tién liét, va khéi u té bao tiéu dao tuy.

Theo mot khia canh, hop chét nay la chét chu van FXR chon loc d6i v6i chét hoat
héa TGRS.

Theo mot khia canh, hop chét nay la chit chu van TGR5 chon loc ddi véi chét
hoat hoa FXR.

Theo mdt khia canh, hop chat nay 1a chat chi van kép déi véi ca FXR va TGRS.

Ciing theo mot khia canh khac, sang ché dé xuét quy trinh diéu ché hop chit bat
ky trong s6 cac hop chit duge mo ta & day st dung phuong phép bat ky trong sé céc

phuong phap téng hop duge mé ta & day.
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Dinh nghia

DPuoc néu duéi day 1a cac dinh nghia vé cac thuat ngit khac nhau dugc st dung dé
md ta séng ché. Cac dinh nghia nay ap dung cho cac thuat ngit néu chung duoc st dung
trong ban mo ta va yéu cau bao hd, trir khi bi gioi han theo cach khac trong cac truong
hop cu thé, riéng r&€ hodc ¢ dang mot phﬁn cua nhom 16n hon.

Thuat ngtt "alkyl”, nhu dugc sir dung & day, dugc dung dé chi nhém hydrocacbon
no, héa tri mot mach théng hodc mach nhanh. Cac géc alkyl dugc uu tién bao g6m cac
gbc C;-Cq alkyl va C;-Cy alkyl. Vi du vé& cac nhom C;-Cq alkyl bao gbm, nhung khong
chi gi6i han &, cdc nhom metyl, etyl, propyl, isopropyl, n-butyl, fert-butyl, neopentyl, n-
hexyl; va vi du vé cac nhém C;-Cg alkyl bao gdm, nhung khong chi gidi han &, cac nhém
metyl, etyl, propyl, isopropyl, n-butyl, tert-butyl, neopentyl, n-hexyl, heptyl, va octyl.

Thuét ngit “alkenyl”, nhu duoc st dung & ddy, c6 nghia 1a nhém hoa tri mot thu
dugc tir gbe hydrocacbon bang céach loai mot nguyén tir hydro, trong d6 gbc hydrocacbon
nay c6 it nhat mot lién két doi cacbon-cacbon. Cac nhém alkenyl dugc uu tién bao gdbm
cac nhém C»-Cg alkenyl va C,-Cy alkenyl. Céc nhém alkenyl bao gdm, nhung khéng chi
gidi han O, vi dy, etenyl, propenyl, butenyl, 1-metyl-2-buten-1-yl, heptenyl, octenyl va
nhom tuong tu.

Thuét ngit “alkynyl”, nhu dugc s dung & day, c6 nghia 1a nhém hoa tri mét thu
dugc tir gbe hydrocacbon bang cach loai mot nguyén ti hydro, trong d6 gbc hydrocacbon
ndy c6 it nhat mot lién két ba cacbon-cacbon. Cac nhém alkynyl dwgc ru tién bao gdm
cac nhom C,-Cq alkynyl va C,-Cg alkynyl. Cac nhém alkynyl tiéu biéu bao gdm, nhung
khong chi gi6i han 6, vi du, etynyl, 1-propynyl, 1-butynyl, heptynyl, octynyl va nhom
tuong tu.

Thuét ngit “vong cacbon” duge ding dé chi hé vong no (vi du, “xycloalkyl”), no
mot phan (vi du, “xycloalkenyl” hodc “xycloalkynyl”) hodc hoan toan khéng no (vi du,
“aryl”) chira nguyén tir vong khong c6 nguyén ti khac loai. “Nguyén tir vong” hoac
“canh clia vong” 1a c4c nguyén ti dugc lién két voi nhau dé tao thanh mot hodc nhiéu
vong. Néu nhoém vong cacbon 13 gdc hoa tri hai lién két véi hai nguyén té khac trong cu
trac hoa hoc duge mo ta (nhu Z trong cong thirc 1), nhém vong cacbon ¢6 thé duoc gin
v6i hai nguyén t6 khac nho hai nguyén tit vong c6 thé thé bat ky. Cacbon vong Cy-Cg cod

4-6 nguyén tir vong.
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Thuéat ngit "xycloalkyl", nhu dugc stt dung & ddy, c6 nghia la nhém hoéa tri mot thu
dugc tir hop chit vong cacbon no mdt vong hodc nhidu vong bang cach loai mot nguyén
tr hydro. Céc nhém xycloalkyl dugc uu tién bao gdm céc nhom C;-Cy xycloalkyl va C;-
C1, xycloalkyl. Vi du vé C;-Cg-xycloalkyl bao gbém, nhung khong chi giéi han 6,
xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xyclopentyl va xyclooctyl; va vi du vé
C;-Cyp-xycloalkyl bao gdm, nhung khong chi gi¢i han &, xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl, bixyclo [2.2.1] heptyl, va bixyclo [2.2.2] octyl.

Thuat ngit "xycloalkenyl" nhu dugc sit dung & day, c6 nghia 1a nhém héa tri mot
thu dugc tir hgp chit vong cacbon mot vong hogc nhiéu vong ¢6 it nhat mot lién két doi
cacbon-cacbon bang cach loai bd mot nguyén tur hydro. Cic nhém xycloalkenyl dugc vu
tién bao gdm cac nhom C;-Cg xycloalkenyl va C;-C;, xycloalkenyl. Vi du vé& C;-Cs-
xycloalkenyl bao gdm, nhung khong chi gigi han &, xyclopropenyl, xyclobutenyl,
xyclopentenyl, xyclohexenyl, xycloheptenyl, xyclooctenyl, va nhém twong tu; va vi du vé
C3-Cyp-xycloalkenyl bao gém, nhung khong chi giéi han &, xyclopropenyl, xyclobutenyl,
xyclopentenyl, xyclohexenyl, xycloheptenyl, xyclooctenyl, va nhém tuong tu.

Thuat ngit "aryl," nhu dugc st dung & day, dugc dung dé chi gbc hé vong cacbon
mot hodc hai vong c¢6 mot hodc hai vong thom bao gdm, nhung khoéng chi gi¢i han ¢,
phenyl, naphtyl, tetrahydronaphtyl, indanyl, indenyl va nhém twong tu.

Thuét nglt “arylalkyl,” nhu dwoc st dung & day, duoc dung dé chi gbc C,—C;,
alkyl hodc C;—Cq alkyl dugc gén véi vong aryl. Cac vi du vé& nhom nay bao gém, nhung
khong chi gidi han &, benzyl, phenetyl va nhém twong tu. Thuat ngit “arylalkyl duoc thé”
c6 nghia la nhém chuc arylalkyl trong d6 nhém aryl dugc thé.

Thuét ngit "heteroaryl," nhu dugc st dung & day, duoc ding dé chi géc thom mot,
hai, hodc ba vong hodc vong c6 tir nim dén 10 nguyén tir vong ma it nhat mot nguyén ti
vong dugc chon tir S, O va N; trong d6 N hozc S bt ky nim trong vong cé thé tuy y
dugc oxy hoa. Cac nhém heteroaryl dugc wu tién 1a nhém mot vong hodc hai vong. Cac
nhom heteroaryl bao gébm, nhung khong chi gi6i han &, pyridinyl, pyrazinyl, pyrimidinyl,
pyrolyl, pyrazolyl, imidazolyl, thiazolyl, oxazolyl, isooxazolyl, thiadiazolyl, oxadiazolyl,
thiophenyl, furanyl, quinolinyl, isoquinolinyl, benzimidazolyl, benzooxazolyl,
quinoxalinyl, va nhom tuong tu.

Thuét ngir “heteroarylalkyl,” nhu dugc st dung & ddy, dwoc ding dé chi gbc

C,—C; alkyl hodc C,—Cq alkyl gén v6i vong heteroaryl. Vi du v& nhom nay bao gém,
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nhung khong chi giéi han 6, pyridinylmetyl, pyrimidinyletyl va nhém twong tu. Thuét
ngit “heteroarylalkyl dugc thé” c6 nghia 1a nhém chic heteroarylalkyl trong d6 nhém
heteroaryl dugc thé.

Nhu dugce st dung ¢ day, thudt ngit “alkoxy” duogc sit dung mot minh hoidc két
hop v6i cac thudt ngit khac c6 nghia 1a, trir khi dugc quy dinh theo cdch khac, nhom alkyl
¢6 sb nguyén tir cacbon xac dinh dugc lién két véi phan con lai cia phan tir nho nguyén
ttr oxy, nhu, vi du, metoxy, etoxy, 1-propoxy, 2-propoxy (isopropoxy) va cac chét dong
ding cao va cac chét ddng phan. Alkoxy duoc uu tién 1a (C;-Cs) alkoxy.

Can hiéu ring gbc alkyl, alkenyl, alkynyl, xycloalkyl, gbc di vong va xycloalkenyl
bat ky duoc mé ta & day ciing c6 thé 1a nhém béo hodc nhém vong béo.

Thuat ngit “dugc thé” nhu duge st dung & day, dugc dung dé chi viéc thé doc lap
mot, hai, hodc ba hodc nhiéu nguyén tt hydro sau d6 bang cac phan tir thé bao gom,
nhung khong chi gidi han &, doteri, -F, -Cl, -Br, -I, -OH, hydroxy dugc bao vé, -NO,, -
CN, -NH,, N3, amino dugc bao vé, alkoxy, thioalkoxy, oxo, C;-Cyp-alkyl, C,-Cyp-alkenyl,
Cy-Cpp-alkynyl, C3-Cjp-xycloalkyl -halo- C;-Ci,-alkyl, -halo- C,-Cy,-alkenyl, -halo-C,-
Ciz-alkynyl, -halo-C;-Cy,-xycloalkyl, -NH-C;-Cy,-alkyl, -NH-C,-C,-alkenyl, -NH-C,-
Cip-alkynyl, -NH-C;3-Cyp-xycloalkyl, -NH-aryl, -NH-heteroaryl, -NH-heteroxycloalkyl, -
dialkylamino, -diarylamino, -diheteroarylamino, -0-C;-Cpp-alkyl, -O-C,-Cy;-alkenyl, -O-
C,-Cyp-alkynyl, -O-C;-Cy,-xycloalkyl, -O-aryl, -O-heteroaryl, -O-heteroxycloalkyl, -
C(0)-Ci-Cpp-alkyl,  -C(0)-Cy-Cyp-alkenyl,  -C(0)-C,-Cjp-alkynyl,  -C(0)-C3-C,-
xycloalkyl, -C(O)-aryl, -C(O)-heteroaryl, -C(O)-heteroxycloalkyl, -CONH,, -CONH-C;-
Cip-alkyl, -CONH-C,-C),-alkenyl, -CONH-C,-C ,-alkynyl, -CONH-C;-Cp-xycloalkyl, -
CONH-aryl, -CONH-heteroaryl, -CONH-heteroxycloalkyl, -0OCO,-C,-Cy,-alkyl, -OCO,-
C,-Cyp-alkenyl, -OCO,-C,-C,-alkynyl, -OCO,-C;5-Cp-xycloalkyl, -OCO,-aryl, -OCO,-
heteroaryl, -OCO,-heteroxycloalkyl, -OCONH,, -OCONH-C;-Cy,-alkyl, -OCONH-C,-
Cip-alkenyl, -OCONH-C,-Cy,-alkynyl, -OCONH-C;-C,-xycloalkyl, -OCONH-aryl, -
OCONH-heteroaryl, -OCONH-heteroxycloalkyl, -NHC(O)-C,-Cy,-alkyl, -NHC(O)-C,-
Cipp-alkenyl, -NHC(O)-C,-Cy,-alkynyl, -NHC(O)-C;-Cp-xycloalkyl, -NHC(O)-aryl, -
NHC(O)-heteroaryl, -NHC(O)-heteroxycloalkyl, -NHCO,-C;-C ,-alkyl, -NHCO,-C,-C,-
alkenyl, -NHCO,-C,-C,-alkynyl, -NHCO,-C;-C,-xycloalkyl, -NHCO,-aryl, -NHCO,-
heteroaryl, -NHCO,-heteroxycloalkyl, -NHC(O)NH,, -NHC(O)NH-C,-C,,-alkyl, -
NHC(O)NH-C,-C,-alkenyl, -NHC(O)NH-C,-Cy,-alkynyl, -NHC(O)NH-C;-C),-
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xycloalkyl, -NHC(O)NH-aryl, -NHC(O)NH-heteroaryl, -NHC(O)NH-heteroxycloalkyl,
NHC(S)NH,, -NHC(S)NH-C,-Cy,-alkyl, -NHC(S)NH-C,-C,-alkenyl, -NHC(S)NH-C,-
Cip-alkynyl, -NHC(S)NH-C;-Cy,-xycloalkyl, -NHC(S)NH-aryl, -NHC(S)NH-heteroaryl,
-NHC(S)NH-heteroxycloalkyl, = -NHC(NH)NH,, = -NHC(NH)NH-C;-C,,-alkyl, -
NHC(NH)NH-C,-Cy,-alkenyl, -NHC(NH)NH-C,-Cy;-alkynyl, -NHC(NH)NH-C;-C,,-
xycloalkyl, -NHC(NH)NH-aryl, -NHC(NH)NH-heteroaryl, -NHC(NH)NH-
heteroxycloalkyl, -NHC(NH)-C;-Cy,-alkyl, -NHC(NH)-C,-C,-alkenyl, -NHC(NH)-C,-
Cip-alkynyl, -NHC(NH)-C;-Cy,-xycloalkyl, -NHC(NH)-aryl, -NHC(NH)-heteroaryl, -
NHC(NH)-heteroxycloalkyl, -C(NH)NH-C,-C;-alkyl, -C(NH)NH-C,-Ci,-alkenyl, -
C(NH)NH-C,-Cy-alkynyl, -C(NH)NH-C;-Cy,-xycloalkyl, -C(NH)NH-aryl, -C(NH)NH-
heteroaryl, -C(NH)NH-heteroxycloalkyl, -S(O)-C,-Cj;-alkyl, -S(0)-C,-C;,-alkenyl, -
S(0)-C,-Cyp-alkynyl, -S(0O)-C;-Cyp-xycloalkyl, -S(O)-aryl, -S(O)-heteroaryl, -S(O)-
heteroxycloalkyl-SO,NH,, -SO,NH-C,-Cy,-alkyl, -SO,NH-C,-C,-alkenyl, -SO,NH-C,-
Cip-alkynyl, -SO,NH-C;-Cjp-xycloalkyl, -SO,NH-aryl, -SO,NH-heteroaryl, -SO,NH-
heteroxycloalkyl, -NHSO,-C;-Cjs-alkyl, -NHSO,-C,-Cs-alkenyl, -NHSO,-C,-C,-
alkynyl, -NHSO,-C;-Cjp-xycloalkyl, -NHSO,-aryl, -NHSO,-heteroaryl, -NHSO,-
heteroxycloalkyl, -CH,NH,, -CH,SO,CHj, -aryl, -arylalkyl, -heteroaryl, -heteroarylalkyl,
-heteroxycloalkyl, -C;-Cip-xycloalkyl, polyalkoxyalkyl, polyalkoxy, -metoxymetoxy, -
metoxyetoxy, -SH, -S-C;-Cj,-alkyl, -S-C,-Cy-alkenyl, -S-C,-Ci,-alkynyl, -S-C;-C;-
xycloalkyl, -S-aryl, -S-heteroaryl, -S-heteroxycloalkyl, metylthiometyl, hoic —L’-R’,
trong d6 L’ la C,-Cealkylen, C,-Cgalkenylen hodc C,-Cgalkynylen, va R’ la aryl,
heteroaryl, di vong, Cs;-Cjyxycloalkyl hodc C;-Cj,xycloalkenyl. Can hiéu réng aryl,
heteroaryl, alkyl, va nhém tuong tu cé thé dugc thé tiép. Trong mot vai truomg hop, moi
phan tir thé trong gbc duoc thé con tiy y duoc thé bang mot hodic nhidu nhém, mdi nhom
doc 1ap duge chon tir -F, -Cl, -Br, -1, -OH, -NO,, -CN, hodc -NH,.

Theo sang ché, nhom bét ky trong s6 cac nhom aryl, aryl dugc thé, heteroaryl va
heteroaryl duoc thé duge md ta & day, c6 thé 1a nhém thom bét ky. Cac nhém thom cé
thé duoc thé hodc khong dugce thé.

Cén hiéu rang gbc alkyl, alkenyl, alkynyl, xycloalkyl va xycloalkenyl bat ky duogc
md ta & ddy cling c6 thé 1a nhém béo, nhém vong béo hodc nhéom di vong. Thuat ngit
“nhém béo™ 1a gdc khong thom ma o thé chia td hop bét ky cia cac nguyeén tir cacbon,

nguyén t hydro, nguyén tir halogen, oxy, nito hodc nguyén tir khac, va tuy y chira mot
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hodc nhidu don vi khong no, vi du, lién két d6i va/hodc lién két ba. Nhom béo c6 thé 1a
mach théng, mach nhanh hodc vong va t&t hon 1a ¢ tir 1 dén 24 nguyén tir cacbon, thong
thuong hon ¢6 tir 1 dén 12 nguyén tir cacbon. Ngoai cdc nhém hydrocacbon béo, cac
nhém béo bao gdm, vi du, polyalkoxyalkyl, nhu polyalkylen glycol, polyamin, va
polyimin, ching han. Cac nhém béo nhu vay c6 thé dugc thé tiép. Can hiéu ring cac
nhém béo c6 thé duogc sur dung thay cho céc nhéom alkyl, alkenyl, alkynyl, alkylen,
alkenylen, va alkynylen dugc mo ta & day.

Thuat ngt “vong béo,” nhu dugc st dung & ddy, c6 nghia 1a nhom hoa tri mot thu
dugc tir hop chit vong cacbon no mot vong hoic nhiéu vong bang cach loai mot nguyén
tt¢ hydro. Vi du bao gbébm, nhung khéng chi giéi han &, xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl, bixyclo [2.2.1] heptyl, va bixyclo [2.2.2] octyl. Cac nhém vong
béo nhu vay cé thé duoc thé tiép.

Thuét ngit “di vong” va “heteroxycloalkyl” ¢6 thé duoc sir dung thay dbi cho nhau
va duoc ding dé chi vong khong thom hodc nhom hai hodc ba vong dugc ngung tu, hé co
cau hodc hé spiro, trong d6 (i) mdi hé vong chira it nhit mot nguyén tir khac loai doc lap
duogc chon tir oxy, luu huynh va nito, (ii) moi hé vong cé thé 1a no hoic khong no, (iii)
cac nguyén tir khéc loai nito va luu huynh c6 thé tiiy ¥ dugc oxy hoa, (iv) nguyén tir khac
loai nito ¢6 thé tiiy y dugc thé bdn bac, (v) vong bét ky trong sb cac vong trén day co thé
dugc ngung tu v6i vong thom, va (vi) cidc nguyén tir vong con lai 1a cac nguyén tir
cacbon ma c6 thé tuy y duoc thé oxo. Cac nhom heteroxycloalkyl tiéu biéu bao gdm,
nhung khong chi giéi han &, 1,3-dioxolan, pyrolidinyl, pyrazolinyl, pyrazolidinyl,
imidazolinyl, imidazolidinyl, piperidinyl, piperazinyl, oxazolidinyl, isoxazolidinyl,
morpholinyl,  thiazolidinyl, isothiazolidinyl, quinoxalinyl, pyridazinonyl, va
tetrahydrofuryl. Cac nhom di vong nhu vay cé thé duge thé tiép. Cac nhom heteroaryl
hodc di vong c6 thé duoc gin C hodc dugce gin N (néu cén). Vi du bao gbém, nhung
khong chi giéi han 6, 3-azabixyclo[3.3.1]nonanyl, 2-oxa-7-azasprio[4.4]nonanyl, va
nhom tuong tu.

Cén hiéu ring trong cac phuong én khac nhau theo sang ché, alkyl dugc thé hodc
khong duoc thé, alkenyl, alkynyl, xycloalkyl, xycloalkenyl, xycloalkynyl, arylalkyl,
heteroarylalkyl, va heteroxycloalkyl dugc cho 1a hoa tri mot hodc hoa tri hai. Do do, céc

nhém alkylen, alkenylen, va alkynylen, xycloaklylen, xycloalkenylen, xycloalkynylen,
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arylalkylen, hetoerarylalkylen va heteroxycloalkylen dugc bao gdm trong cac dinh nghia
trén ddy, va c6 thé duoc sir dung dé tao ra cac cong thirc & day v6i hoa tri thich hop.

Thuit ngit “nhém hoat hoa hydroxy”, nhu dugc sir dung & day, dugc dung dé chi
gbc hoa hoc khong bén da dugce biét dén trong linh vuc k¥ thuat nay 1a hoat héa nhom
hydroxy dé cho né tach ra khéi céc quy trinh tdng hop nhu trong cac phan tmg thé hodc
phén tmg loai bo. Vi du v& nhém hoat héa hydroxy bao gdm, nhung khong chi gi6i han
&, mesylat, tosylat, triflat, p-nitrobenzoat, phosphonat va nhém tuong tu.

Thuat ngit “hydroxy dugc hoat héa”, nhu dugc str dung & day, dugc dung dé chi
nhém hydroxy duoc hoat héa bing nhém hoat héa hydroxy, nhu duge néu trén diy, bao
gdm cac nhém mesylat, tosylat, triflat, p-nitrobenzoat, phosphonat, chéng han.

Thuét ngit "hydroxy dugc bao vé," nhu dugc st dung & day, duoc dung dé chi
nhém hydroxy dugc bio vé bing nhém bao vé hydroxy, nhu néu trén, bao gdm cac nhém
benzoyl, axetyl, trimetylsilyl, trietylsilyl, va metoxymetyl.

Thuét ngt “nhém bao vé hydroxy,” nhu dugc sir dung & day, duge dung @& chi
géc héa hoc khong bén da dugc biét trong linh vuc k¥ thuit nay 1a bao v& nhém hydroxy
chéng lai c4c phan (mg khong mong mudn trong cac quy trinh tng hop. Sau (c4c) quy
trinh tng hop niy, nhém bao vé hydroxy nhu dugc mé ta & day c6 thé duoc loai bé chon
loc. Cac nhom bao vé hydroxy nhu da biét trong linh vuc k¥ thuat ndy ndi chung dugc
md ta trong tai lidu T.H. Greene va P.G., S. M. Wuts, Protective Groups in Organic
Synthesis, 3rd edition, John Wiley & Sons, New York (1999). Vi du vé céc nhom bao vé
hydroxy bao gbm benzyloxycacbonyl, 4-nitrobenzyloxycacbonyl, 4-
bromobenzyloxycacbonyl,  4-metoxybenzyloxycacbonyl, = metoxycacbonyl,  tert-
butoxycacbonyl, isopropoxycacbonyl, diphenylmetoxycacbonyl, 2,2,2-
tricloetoxycacbonyl, 2-(trimetylsilyl)etoxycacbonyl, 2-furfuryloxycacbonyl,
alyloxycacbonyl, axetyl, formyl, cloaxetyl, trifloaxetyl, metoxyaxetyl, phenoxyaxetyl,
benzoyl, metyl, t-butyl, 2,2,2-tricloetyl, 2-trimetylsilyl etyl, 1,1-dimetyl-2-propenyl, 3-
metyl-3-butenyl, alyl, benzyl, para-metoxybenzyldiphenylmetyl, triphenylmetyl (trityl),
tetrahydrofuryl, metoxymetyl, metylthiometyl, benzyloxymetyl, 2,2,2-
trichloroetoxymetyl, 2-(trimetylsilyl)etoxymetyl, metansulfonyl, para-toluensulfonyl,
trimetylsilyl, trietylsilyl, triisopropylsilyl, vd& nhom twong tw. Cac nhém bao vé hydroxy
duoc wu tién dbi voi sang ché 1a axetyl (Ac hodc -C(O)CHj;), benzoyl (Bz .hodc -
C(0)C¢Hs), va trimetylsilyl (TMS hodc -Si(CHj)s3).
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Thuat ngft "halo" va "halogen," nhu duoc st dung & day, duge ding dé chi nguyén
tr dugc chon tir flo, clo, brom va iot.

Thuét ngit “hydro” bao gém hydro va doteri. Ngoai ra, viéc vién dan nguyén tir
clia mot nguyén td bao gdm tét ca cac chit ddng vi cua nguyén t6 d6 mién 1a hop chét thu
dugc la dugce dung.

Theo cac phurong an nhét dinh, cac hop chit cia mbi cong thire & day bao gdm cac
hop chit dugc danh diu déng vi. “Hop chit duoc danh diu déng vi” 1a hgp chét trong do
it nhat mot vi tri nguyén tir duge lam gidu ddng vi cu thé cua nguyén t6 duoc chi dinh
dén mic ma 16n hon dang ké so voi muc do gidu cta ddng vi do6 trong tu nhién. Vi du,
mot hodc nhiéu vi tri nguyén tir hydro trong hop chét co thé dugc lam giau doteri dén
mirc ma 16n hon déng ké so voi mue giau cuia doteri trong tu nhién, vi duy, gidu dén murc
it nhét 1a 1%, t5t hon 14 it nhat 13 20% hofc it nht 1a 50%. Hop chit dugc doteri héa nhu
vay c6 thé, vi du dugc chuyén hoa chdm hon nhiéu so véi chat dong ding khong dugc
doteri hoa, va do d6 c6 thoi gian ban hiy 1au hon néu duoc st dung cho dbi tuong. Cac
hop chét nhu vay c6 thé duoc téng hop bang cach sir dung céc phuong phap da biét trong
linh vue k¥ thuat nay, vi du bang cach sir dung cac nguyén liéu ban dau dugc doteri hoa.
Trir khi dugce quy dinh ngugc lai, cac hop chat dugc danh ddu phong xa la dugce dung.

Thuat ngt "nhém roi chuyén" ¢6 nghia 1a nhém chire hodc nguyén tir ma cé thé
duoc thay thé bang nhém chirc hoic nguyén ti khéc trong phan ng thé, nhu phan ing
thé 4i nhan. Vi du, nhém roi chuyén tiéu biéu bao g6m cac nhom clo, bromo va iodo; céac
nhoém este sulfonic, nhu mesylat, tosylat, brosylat, nosylat va nhém tuong tw; va céc
nhom axyloxy, nhu axetoxy, trifloaxetoxy va nhom tuong tu.

C4c hop chét duge md ta & day chira mot hodc nhiéu tim khong dbi xitmg va do do
tao ra cac dang chét dong phan ddi anh, chit dong phan khong ddi quang, va chit dong
phan 1ap thé khac ma c6 thé dugc xc dinh, theo hoa hoc 1ap thé tuyét dbi, nhu (R)- hodc
(8)-, hodc nhu (D)- hodc (L)- ddi véi cac axit amin. Sang ché dugc hidu 1 bao gdm tAt
ca cac chat dong phan c6 thé ¢6 nhu vay, cling nhu 13 cac dang raxemic va tinh khiét
quang ciia chiing. Cac chét ddng phan di cdu quang hoc c6 thé duoc diéu ché trr cac tién
chat quay quang tuong (mg ciia chling bang cac quy trinh dugc mo ta trén day, hodc bang
cach phan gidi hdn hop raxemic. Su phéan gidi c6 thé duogc tién hanh khi ¢6 mit chét phan
giai, b.%mg séc ky hoéc b(?mg cach két tinh lai hodc béng cach két hop céc k¥ thuit nay, ma

da biét doi v6i ngudi c6 hiéu biét trung binh trong linh vyc ky thuat nay. Chi tiét hon vé
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su phan giai c6 thé duoc tim hiéu trong tai liéu Jacques, et al., Enantiomers, Racemates,
and Resolutions (John Wiley & Sons, 1981). Néu cac hop chét dwoc md ta & dy chira
céc lién két doi olefin hodc cac tim khac khong ddi xung hinh hoc, va trir khi dugc chi rd
theo cach khdc, duge du tinh ring céc hop chét nay bao gdm ca céc cht ddng phan hinh
hoc E va Z. Tuong tu, tAt ca céc dang chét déng phan hd bién cling dugc du tinh bao
gdém. Céu hinh ctia lién két d6i cacbon-cacbon bt ky néu & day duge chon chi nhim muc
dich thuén lgi va khong du dinh bao gém cAu hinh cu thé trir khi ¢6 chi ra nhu vay; do d6
lién két do6i cacbon-cacbon dugc md ta thy y & ddy dudi dang trans co thé 1a cis, trans,
hozic hdn hop gém cé hai cAu hinh nay theo ty 18 bat ky.

Thuat ngit “ddi twong” nhu duge st dung & ddy dugc ding dé chi dong vat c6 V.
Dd do, dbi tuong dugc dung dé chi, vi du, chd, meo, ngua, bo, lon, chudt lang, va dbi
tuwong tuong tu. Tét hon 1a ddi trgng nay 1a nguoi. Néu dbi tuong 1a nguoi, ddi tuong
nay c6 thé dugc ding dé chi & day 1a bénh nhan.

Nhu duge st dung & ddy, thuat ngit "mubi duge dung" duoc ding dé chi mudi cua
cac hop chét dugc tao ra biang quy trinh theo sang ché ma, thudc pham vi danh gia y hoc,
thich hop dé tiép xuc v6i cic md cua ngudi va dong vat bac thip ma khong gdy ra tinh
doc, kich tng, dép Umg di tng qua mic va dap Gng twong tu, va phu hop véi ty 1& loi
ich/nguy co hop ly. Cac mudi duoc dung 1a da biét rd trong linh vuc k¥ thuédt nay.

Berge va cic ddng tac gia mo ta chi tiét mudi dugce dung trong tai li€u J.
Pharmaceutical Sciences, 66: 1-19 (1977). Cac mubdi nay c6 thé duoc diéu ché tai chd
trong qua trinh tach va tinh ché cubi cing hop chit theo sang ché, hodc dugc tach bing
cach cho nhém chirc bazo ty do phan ng véi axit hitu co thich hop. Vi du vé cac mudi
dugc dung bao gém, nhung khong chi gidi han 6, cac mubi cong axit khong doc vi du,
cac mudi cia nhém amino dugc tao thanh voéi axit vO co nhu axit clohydric, axit
bromhydric, axit phosphoric, axit sulfuric va axit percloric hodc véi axit hitu co nhu axit
axetic, axit maleic, axit tartric, axit Xitric, axit sucxinic hodc axit malonic hoic béng cac
phuong phdp khic duoc st dung trong linh vuc k¥ thudt nay nhu phuong phép trao dbi
ion. Cac mubi duge dung khéc bao gdém, nhung khong chi gi6i han &, cac mudi adipat,
alginat, ascorbat, aspartat, benzensulfonat, benzoat, bisulfat, borat, butyrat, camphorat,
camphorsulfonat, xitrat, xyclopentanpropionat, digluconat, dodexylsulfat, etansulfonat,
format, fumarat, glucoheptonat, glyxerophosphat, gluconat, hemisulfat, heptanoat,

hexanoat, hydroiodua, 2-hydroxy-etansulfonat, lactobionat, lactat, laurat, lauryl sulfat,
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malat, maleat, malonat, metansulfonat, 2-naphtalensulfonat, nicotinat, nitrat, oleat,
oxalat, palmitat, pamoat, pectinat, persulfat, 3-phenylpropionat, phosphat, picrat, pivalat,
propionat, stearat, sucxinat, sulfat, tartrat, thioxyanat, p-toluensulfonat, undecanoat,
valerat, va mudi tuong tu. Céac mudi kim loai kiém hodc kiém thd bao gém natri, lithi,
kali, canxi, magie, va mudi tuong tu. Cac mudi duge dung khéc bao gém, néu thich hop,
amoni khong ddc, amoni béac bdn, va cac cation amin duoc tao thanh b%mg cach st dung
c4c ion dbi nhu halogenua, hydroxit, carboxylat, sulfat, phosphat, nitrat, alkyl c6 tir 1 dén
6 nguyén tir cacbon, sulfonat va aryl sulfonat.

Céc mudi dwoc dung ciing c6 thé duoc didu ché bang cach loai proton hop chét
gbc bing bazo thich hgp, nhd d6 tao thinh bazo lién hgp anion ctia hop chét gbc. Trong
cac mubi ndy ion dbi 13 cation. C4c cation thich hgp bao gdm c4c cation amoni va kim
loai, nhur cation kim loai kidm, bao gdm Li*, Na*, K* va Cs", va cation kim loai kiém thé,
nhu Mg?* va Ca**,

Thuét ngit “nhém bao vé amino,” nhu dugc sir dung & déy, dugc dung dé chi géc
héa hoc khong bén dugc biét dén trong linh vyc nay 1a bao v¢ nhém amino chéng lai cac
phén tmg khong mong mudn trong céc quy trinh tdng hop. Sau (cac) quy trinh téng hop
nay nhom bao v§ amino nhu duge mo td & day co thé duoc loai bd chon loc. Cac nhém
bao vé& amino dd biét trong linh vuc ndy néi chung dugec md ta trong tai liéuu T.H.
Greene va P.G. M. Wuts, Protective Groups in Organic Synthesis, 3rd edition, John
Wiley & Sons, New York (1999). Vi du vé cac nhdém bao vé amino bao gdm, nhung
khong chi gi6i han &, t-butoxycacbonyl, 9-fluorenylmetoxycacbonyl, benzyloxycacbonyl,
va nhém tuong tu.

Nhu duoc st dung & déy, thuit ngit "este duge dung" duoc dung dé chi este cua
cac hop chit duoc tao thanh bdi quy trinh theo sang ché ma thuy phén in vivo va bao gbm
céc este d& dang bi bé gdy trong co thé ngudi dé tach rdi hop chét gbc hodc mubi ctia né.
Céc nhom este thich hgp bao gém, vi du, cdc nhém este thu duogc tir cac axit carboxylic
béo duoc dung, cu thé 1a céc axit alkanoic, alkenoic, xycloalkanoic va alkandioic, trong
d6 thich hop 1a mdi gbc alkyl hogc alkenyl c6 khong qua 6 nguyén tir cacbon. Vi du vé
céc este cu thé bao gdbm, nhung khong chi gidi han &, format, axetat, propionat, butyrat,
acrylat va etylsucxinat.

Thuat ngit “tién dugc chét duoc dung” nhu dugc st dung & day dugc dung dé chi

céc tién duge chit ciia hop chit dugc tao thanh bing quy trinh theo séng ché ma, thudc
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pham vi danh gia y hoc, thich hgp dung dé tiép xtic véi cac mo cua nguoi va dong vat
bac thip ma khong gay ra doc tinh, kich ung, dap tmg di ing qua muc, va dap (mg tuong
tu, phu hop v6i ty 1€ lgi ich/nguy co hop 1y, va hiéu qua véi cach dung du dinh, cling nhu
la cac dang ludng tinh, néu thich hop, cia hgp chét theo sang ché. "Tién dugc chat", nhu
duoc sir dung & day c6 nghia 1 hop chét, ma c¢6 thé chuyén hoa duogc in vivo nho phuong
phap chuyén hoa (vi du bing cach thuy phan) dé tao ra hop chét bat ky c6 cong thic theo
sang ché. Céc dang khac nhau cua tién dugc chit 1a da biét trong linh vuc k¥ thudt nay, vi
dy, nhu dugc ban ludn trong tai liéu Bundgaard, (ed.), Design of Prodrugs, Elsevier
(1985); Widder, et al. (ed.), Methods in Enzymology, Vol. 4, Academic Press (1985);,
Krogsgaard-Larsen, et al., (ed). "Design and Application of Prodrugs, Textbook of Drug
Design and Development, Chapter 5, 113-191 (1991); Bundgaard, et al., Journal of Drug
Deliver Reviews, 8:1-38(1992); Bundgaard, J. of Pharmaceutical Sciences, 77:285 et seq.
(1988); Higuchi va Stella (eds.) Prodrugs as Novel Drug Delivery Systems, American
Chemical Society (1975); va Bernard Testa & Joachim Mayer, “Hydrolysis In Drug and
Prodrug Metabolism: Chemistry, Biochemistry and Enzymology,” John Wiley va Sons,
Ltd. (2002).

Thuat ngit "diéu tri", nhu dugc st dung & ddy, c6 nghia 1a 1am nhe bét, lam giam
bét, lam giam, loai triy, diéu bién, hogc cai thién, ttrc 1a lam thoai lui bénh hogc tinh trang
bénh. Piéu trj cling c6 thé bao gdm trc ché, tac 1a lam nglmg su tién trién cua bénh hodc
tinh trang bénh hi¢n tai, va lam nhe b6t hodc cai thién, tirc 1a 1am thoai lui bénh hodc tinh
trang bénh hién tai, vi du khi bénh hoic tinh trang bénh c¢6 thé da xuét hién.

Thuat nglt "phong ngira", nhu dugc sir dung & day c6 nghia 1, lam ngimg hoan
toan hoac gén nhu hoan toan bénh hodc tinh trang bénh, xdy ra & bénh nhan hoac dbi
tugng, dic biét néu bénh nhan hodc dbi twong ¢6 kha ning méc hodc c6 nguy co méc
bénh hodc tinh trang bénh.

Ngoai ra, cac hop chét theo sang ché, vi du, mudi cua hop chét, c6 thé tdn tai &
dang duoc hydrat hodc khong dugc hydrat (dang khan) hodc & dang solvat vdi cac phén
tr dung moi khac. Vi du khong gi6i han vé hydrat bao gbébm monohydrat, dihydrat, v.v..
Vi du khong gidi han vé solvat bao g61n etanol solvat, axeton solvat, v.v..

"Solvat" c6 nghia la cac dang cong dung mdi ma chira lugng dung mai theo hé sb
ty lwong hogc khong theo hé s ty lugng. Mot vai hop chét c¢6 xu hudng biy cic phan tir

dung moi véi ty 1& mol ¢ dinh & trang thai tinh thé rén, nhe d6 tao thanh solvat. Néu
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dung moi la nudce thi solvat dugc tao thanh la hydrat, néu dung moi 1a rugu thi solvat tao
thanh 1a alcolat. Hydrat dugc tao thanh bang cach két hop mét hodc nhidu phan tir nudc
v6i mot chit trong d6 nude duy tri trang thai phan t& cia né & dang H,O, su két hop nay
c6 thé tao thanh mot hoic nhiéu hydrat.

Nhu duoc st dung & day, thuit ngir "chét tuong tu" dugce dung dé chi hop chét héa
hoc ¢6 cu tric twong tu v6i hop chat khac nhung chi khéac nhau mot chit vé thanh phan
(nhu truong hop thay thé mot nguyén tir bang mot nguyén tir clia nguyén t& khac hoic
trong truong hop ¢6 mit nhém chirc cu thé, hoic thay thé mot nhom chire bang mot
nhom chuc khac). Do d6, chat twong tu 12 hop chit ma tuong tu hodc twong dwong vé
mit chirc ning va vé dang so véi hop chét dbi chung.

Thuat ngit "dung moi khong proton," nhu duge st dung & day, duge dung dé chi
dung mdi ma twong ddi tro vé6i hoat tinh proton, tirc 13, khong hoat dong nhu mot chit
cho proton. Vi du bao gdm, nhung khong chi gidi han ¢, hydrocacbon, nhu hexan va
toluen, vi dy, hydrocacbon dugc halogen hoa nhu, vi du, metylen clorua, etylen clorua,
cloroform, va nhom tuong tu, hop chét di vong, nhu, vi dy, tetrahydrofuran va N-
metylpyrolidinon, va ete nhu dietyl ete, bis-metoxymetyl ete. Cdc dung moi nhu vay 1a
da biét 13 ddi v6i nguoi c6 hidu bidt trung binh trong linh vuc k¥ thuat nay, va cac dung
mdi riéng ré hodc hdn hop clia chiing c6 thé duge vu tién cho cac hop chit va cac didu
kién phan tng cu thé, tuy thudc vao cac yéu t6 nhu do hoa tan cua tdc nhan phan Ung,
kha nang phan {mg cua tic nhin phan (mg va khoang nhiét do dugc wu tién, chang han.
Ban lusn thém vé cac dung moi khong proton c6 thé dugc tim thy trong sach gido khoa
hoa hoc hitu co hodc trong tai liéu chuyén khéo, vi du: Organic Solvents Physical
Properties and Methods of Purification, 4th ed., edited by John A. Riddick et al., Vol. II,
trong tai lieu Techniques of Chemistry Series, John Wiley & Sons, NY, 1986.

Thuét ngt "dung moi hitu co nguyén sinh” hodc “dung méi proton” nhu dugc su
dung ¢ day, dugc dung dé chi dung moi ¢6 xu hudng tao ra proton, nhu ruou, vi du,
metanol, etanol, propanol, isopropanol, butanol, t-butanol, va ruou tuong ty. Cac dung
moi nhu vy 1a da biét 5 ddi voi ngudi c6 hidu biét trung binh trong linh vuc k¥ thuét
nay, va cac dung moi riéng ré hodc hdn hop cua ching cé thé duge vu tién cho céac hop
chit va cac diéu kién phan tng cu thé, tuy thudc vao cac yéu t6 nhu do hoa tan cta tc
nhén phan Gng, kha ndng phan ng cia tdc nhan phan tng va khoang nhiét 4o dugc wu

tién, ching han. Ban luin thém vé cac dung moi nguyén sinh ¢6 thé duge tim thiy trong
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sach gido khoa hoa hoc hitu co hodc trong tai liéu chuyén khao, vi du: Organic Solvents
Physical Properties and Methods of Purification, 4th ed., edited by John A. Riddick et al.,
Vol. II, trong tai liéu Techniques of Chemistry Series, John Wiley & Sons, NY, 1986.

Su két hop céc phan tir thé va céc bién sé duge mo ta trong sang ché chi 1a sy két
hop ma dan dén su tao thanh céac hgp chét 6n dinh. Thuét ngir “bn dinh”, nhu dugc su
dung & day, duoc ding dé chi cac hop chit ma c6 do dn dinh thich hop dé cho phép didu
ché va duy tri tinh nguyén ven ctia hop chit trong mot khoang thoi gian thich hop hitu
dung cho cac muyc dich duge md ta & day (vi dy, dung cho di twong dé phong hoic didu
tri bénh).

Céc hop chit duoc téng hop cé thé dugc tach ra khéi hdn hop phan tng va duogc
tinh ché tiép bang phuong phap nhu sic ky cot, sic ky 16ng hiéu ning cao, hoic tai két
tinh. Ngoai ra, cac budc téng hop khéc nhau ¢6 thé duogc thuc hién theo trinh tu hodc thi
tu khac dé thu duoc hop chét mong mudn. Hon nita, cac dung moi, nhiét d9, thoi gian
phan ng, v.v. dugc néu & day 14 chi nhdm muc dich minh hoa va viéc thay dbi cac diéu
kién phan tig c6 thé tao ra cac sén phim vong 16n c¢6 cdu mong mudn theo sang ché. Cac
phuong phap dung nhom bao vé (bédo vé va khir bao vé) va su bién ddi hoa hoc téng hop
hitu dung dé tdng hop céc hop chit dugc mb ta & ddy bao gdm, vi du, cac hop chét duge
md ta trong tai liéu R. Larock, Comprehensive Organic Transformations, VCH
Publishers (1989); T.W. Greene va P.G.M. Wuts, Protective Groups in Organic
Synthesis, 2d. Ed., John Wiley va Sons (1991); L. Fieser va M. Fieser, Fieser and Fieser's
Reagents for Organic Synthesis, John Wiley va Sons (1994); va L. Paquette, ed.,
Enxyclopedia of Reagents for Organic Synthesis, John Wiley va Sons (1995).

Céc hop chit theo sang ché c6 thé dugc cai bién bang cach gin cac nhom chirc
khac nhau nh¢ phuong phép tong hop duoc néu & dy dé lam tiang cac dic tinh sinh hoc
chon loc. Céc cai bién nhu vay bao gdm cac cai bién ma lam tang kha nang thim sinh
hoc vao hé sinh hoc nhét dinh (vi du, mau, hé bach huyét, hé than kinh trung vong), lam
tang kha ning dung qua dudng miéng, ting d hoa tan dé dung bang cach tiém, thay doi
su chuyén héa va thay dbi tbc do bai tiét.

Duoc phim

Duoc phém theo sang ché chta mot luong hitu hiéu dé diéu tri cia hop chét theo

sang ché duoc bao ché cung v6i mdt hodc nhidu chit mang dugc dung. Nhu dugc st

dung & day, thut ngit "chat mang dugc dung" c6 nghia 14 chit dén khong doc, rén tro,
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ban rin hodc long, chét pha lodng, nguyén liéu bao nang hodc chét bd trg bao ché loai bat
ky. Mot vai vi du vé nguyén liéu ma c6 thé dung lam chit mang duogc dung la duong nhu
lactoza, glucoza va sucroza; tinh bot nhu tinh bot ngo va tinh bot khoai tay; xenluloza va
din xuit cta né nhu natri carboxymetyl xenluloza, etyl xenluloza va xenluloza axetat;
tragacan dang bot; mach nha; gelatin; bot talc; cac t4 dugc nhu bo cacao va sép dung
trong thudc dan; ddu nhu diu lac, dau hat bong; dau rum; dau vung; dau oliu; diu ngd va
dau dau tuong; glycol; nhu propylen glycol; este nhu etyl oleat va etyl laurat; aga; cac
chit dém nhu magie hydroxit va nhom hydroxit; axit alginic; nuéc khong chtra chét gay
sbt; dung dich nuéc mudi déng treong; dung dich Ringer; rugu etylic, va dung dich dém
phosphat, cling nhu 13 cac chit lam tron tuong thich khéng doc khac nhu natri lauryl
sulfat va magie stearat, cling nhu 14 cac chit tao mau, céc chét 1am giai phong, chét bao,
chit 1am ngot, chét didu vi va chit tao huong, chét bao quan va chit chéng oxy hoa cling
c6 thé c6 mit trong ché pham, theo danh gid clia nha bao ché. Céac duoc phim theo, sang
ché c6 thé duogc dung cho nguoi va cac dong vét khac qua dudng miéng, qua truc trang,
ngoai dudng tiéu hoéa, trong bé, trong 4m dao, trong mang bung, khu tra (& dang thube
bot, thudc md, hodc thube nho), trong khoang miéng, hodc & dang thudc xit mii hoic
miéng.

Dugc phim theo sang ché ¢ thé dugce dung qua duong miéng, ngoai dudng tiéu
hoa, béng cach xit xong hit, khu trd, qua truc trang, & miii, trong khoang miéng, 4&m dao
hodc thong qua kho duoc cdy, tdt hon la bang cach dung qua duong miéng hodc dung
bang cach tiém. Duoc phém theo sang ché ¢6 thé chira chét mang, t4 dugc hodc chéat din
duoc dung khong doc thong thuong bt ky. Trong mot vai trudng hop, d6 pH cua ché
phém ¢6 thé duoc diéu chinh béng axit, bazo hodc dung dich dém dugc dung dé 1am tdng
do 6n dinh cua hop chit duoc bao ché hoic dang phan phéi cta né. Thuat nglt ngoai
duong tiéu héa nhu duge sir dung ¢ ddy c6 nghia la cac k¥ thuat tiém hoic truyén dudi
da, trong da, trong tinh mach, trong co, trong khop, trong dong mach, trong bao hoat
dich, trong xwong trc, trong ndi tiy mac, trong thwong tén va trong hop so.

Céac dang liéu long dé ding qua dudng miéng bao gdm nhi tvong dugce dung, vi
nhil twong, dung dich, hdn dich, siro va cdn ngot. Ngoai hoat chét, cac dang liéu 16ng co
thé chtra cac chét pha loang tro thuong dugc st dung trong linh vuc k¥ thuat nay nhu, vi
du, nude hodc cac dung mdi khéc, cac chit hoa tan va cac chét nhii héa nhu rugu etylic,

rugu isopropyl, etyl cacbonat, etyl axetat, rugu benzylic, benzyl benzoat, propylen
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glycol, 1,3-butylen glycol, dimetylformamit, dau (cu thé 1a, dau hat bong, dau lac, du
ngd, ddu mam, dau oliu, diu thau diu va dau vung), glyxerol, rugu tetrahydrofurfuryl,
polyetylen glycol va este axit béo cua sorbitan, va hdn hop ciia chung. Ngoai céc chét
pha lodng tro, cac ché phim ding qua duong miéng ciing c6 thé chira cac ta dugc nhu
chit 1am 4m, chit nhii héa va chit tao hdn dich, chat 1am ngot, chét diéu vi va chét tao
huong.

Céc ché phém tiém, vi du, hon dich chtra diu hodc chira nuéc tiém duogc vo trung
c6 thé duge bao ché theo giai phdp da biét bang cach st dung cac chit gdy phan tan hodc
chat lam 4m thich hop va chét tao hdn dich. Ché pham tiém vo tring ciing c6 thé 1a dung
dich, hdn dich hoic nhii tuong tiém vo trung trong chit pha lodng hodc dung moi khong
doc dung dugc ngoai duong tiéu hoa, vi dy, & dang dung dich trong 1, 3-butanediol.
Trong s6 cac chat din va dung dich dugc dung c¢6 thé dugc dung la nudc, dung dich
Ringer, U.S.P. va dung dich natri clorua dang truong. Ngoai ra, dau khong bay hoi, vo
trung thuong duogc st dung lam dung méi hodc mdi trudng tao hdn dich. Ddi véi muc
dich nay, ddu khong bay hoi nhe bat ky c6 thé duge si dung bao gdm cic mono hodc
diglyxerit tong hop. Ngoai ra, cac axit béo nhu axit oleic dugc st dung dé bao ché cac
ché phim tiém.

Cac ché phim tiém c6 thé duoc lam vo trang, vi du, bang cach loc qua mang loc
gitt khuan, hodc bang cach két hop céc chit lam vo trung & dang ché phim rin vo trung
ma co thé dugc hoa tan hodc dugc phan tan trong nudc vo trung hodc moi truong tiém
dugc vo trung khéc trude khi st dung.

Pé kéo dai tac dung cuia thudc, thuong mong muén lam cham su hép thu thudc khi
tiém dudi da hodc tiém bép. Diéu nay cé thé duoc thuc hién béng cach str dung hdn dich
16ng chtra tinh thé hodc nguyén liéu vo dinh hinh ¢ dd hoa tan kém trong nudc. Tc do
hép thu ctia dugc chat sau dé tuy thude vao tde do hoa tan ctia no, hay noéi cach khac céd
thé tuy thudc vao kich ¢& tinh thé va dang tinh thé. Theo cach khac, su he”ip thu cham
dang dugc chét dugc dung ngoai duong tiéu héa duoc thuc hién béng cach hoa tan hoic
tao hon dich duoc chét trong chit din diu. Cac ché phém dang kho ti€ém dugc dugc bao
ché bang cich tao cbt vi bao nang chira dugc chit trong céc polyme dé thoai bién sinh
hoc nhu polylactit-polyglycolit. Tity thudc vao ty 1¢ gitta duge chét so véi polyme va ban
chit ciia polyme cu thé duoc sit dung, téc do giai phéng duoge chat ¢6 thé dugce kiém soét.

Vi du vé cac polyme d& thoai bién sinh hoc khac bao gdém poly(orthoeste) va

-31-



28034

poly(anhydrua). Céc ché pham dang kho tiém dugc cling dugc bao ché bang cach biy
dugc chét trong liposom hodc vi nhii twong ma tuong thich v6i cac md co thé.

Tét hon 13, cac ché pham dung & truc trang hodc 4m dao 1a thudc dan ma c6 thé
duogc bao ché béng cach tron cac hop chét theo sang ché voi ta duge hodc chét mang
khong gay kich tng thich hgp nhu bo cacao, polyetylen glycol hodc sap ding trong thudc
dan ma rén ¢ nhiét do méi truong nhung 16ng & nhiét do co thé va do dé tan chay trong
tryc trang hodc 4m dao va giai phong hoat chét.

Céc dang liéu rin dé dung qua dudong miéng bao gém vién nang, vién nén, vién
tron, bot, va cdm. Trong cac dang lidu rén nay, hoat chit dugc tron voi it nht mot ta
duoc hodc chét mang tro, dugc dung nhu natri xitrat hodc dicanxi phosphat va/hodc: a)
chit don hodc chit bd sung nhu tinh bdt, lactoza, sucroza, glucoza, manitol, va axit
silixic, b) chdt két dinh nhu, vi duy, carboxymetylxenluloza alginat, gelatin,
polyvinylpyrolidinon, sucroza, va acaxia, ¢) chit hut 4m nhu glyxerol, d) chat giy phan
tin nhu aga-aga, canxi cacbonat, tinh bdt sén hodc khoai tdy, axit alginic, silicat nhét
dinh, va natri cacbonat, e) chét tc ché dung dich nhu parafin, f) chdt lam ting hip thu
nhu hop chét amoni bic bén, g) chit lam am nhu, vi du, ruou xetyl va glyxerol
monostearat, h) chét hap thu nhu dét sét kaolin va bentonit, va i) chit lam tron nhu bot
talc, canxi stearat, magie stearat, polyetylen glycol dang rén, natri lauryl sulfat, va hdn
hop ctia ching. Trong trudong hop vién nang, vién nén, vién tron, dang liéu ciing co thé
chtra chat dém.

Céc thanh phan rin loai tuong tu cling c6 thé dugc st dung lam chét don trong
vién nang gelatin rin va mém st dung céc ta dugc nhu lactoza hodc dudng sita cling nhu
1a céc polyetylen glycol c6 khéi lugng phén tir cao va chét tuong tu.

Hoat chét cling co thé & dang vi bao nang véi mot hodc nhiéu ta dugc nhu néu
trén. Céc dang lidu rin bao gdm vién nén, vién bao duong, vién nang, vién tron, va cém
¢6 thé dugc bao ché béng chét bao va vé nhu chat bao tan trong rudt, chét bao kiém soat
gidi phong va cac chét bao khac da biét 1o trong linh vuc bao ché. Trong cac dang lidu
rin nay, hoat chit co thé duoc két hop véi it nhét mot chét pha lodng tro nhu sucroza,
lactoza hodc tinh bot. Cac dang liéu nhu vay cling cé thé chtra, nhu trong thuc té, cac
chat khac ngoai chit pha loang tro, vi du chit lam tron dung trong bao ché vién nén va
cac chit hd trg ding trong bao ché vién nén khac nhu magie stearat va xenluloza vi tinh

thé. Trong trudng hop vién nang, vién nén va vién tron, cac dang liéu cling c6 thé chua
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chit dém. Céc dang liéu nay c6 thé tily y chira cdc chit can quang va ciing c6 thé 1a ché
phdm ma chi giai phong (cac) hoat chét, hogc tét hon 13, gidi phéng & mot phan nhit dinh
ctia dudng rudt, tiy y theo cach gidi phéng cham. Vi du vé cac thanh phin dua vao ma c6
thé duogc st dung bao gdm chit polyme va sap.

Céc dang liéu d& dung khu tra hodc dung qua da chira hop chét theo sang ché bao
gém thubc m&, bot nhio, kem, thubc xuc, gel, bot, dung dich, thube xit, thude x0Ong hit
hodc miéng dan. Hoat chit dugc tron voi chat mang dugc dung va chit bao quan hodc
chit dém thich hop bt ky trong diéu kién vo tring néu can. Céc ché phdm ding cho mit,
thudc nho tai, thudc m& tra mit, thube bot va dung dich ciing c6 thé dugc bao gbm la
thudc pham vi ciia sang ché.

Cac thude mo, bdt nhao, kem va gel co thé chura, ngoai hoat chét theo séng ché,
cac ta dugc nhu chét béo tir dong vat va thuc vat, dau, sap, parafin, tinh bdt, tragacan, cac
dan xuét xenluloza, polyetylen glycol, silicon, bentonit, axit silixic, bdt talc va kém oxit,
hogc hdn hop clia ching.

Thudc bot va thudce Xit co thé chira, ngoai cac hop chét theo séng ché, ta dugc nhu
lactoza, bot talc, axit silixic, nhém hydroxit, canxi silicat va bt polyamit, hodc hdn hop
clia céc hop chét nay. Thude xit c¢6 thé con chira thém cac chét diy thong thudng nhu
cloflohydrocacbon.

Miéng dan qua da ¢6 vu diém bd sung nhd tao ra kha ning phan phdi ¢ kiém soat
hop chéit dén co thé. Cac dang liéu nhu vay co thé duoc bao ché béng cach hoa tan hoac
phan tan hop chit trong moi truong thich hgp. Cac chét lam tang hép thu cling c6 thé
dugc str dung dé 1am ting dong hop chét qua da. Téc do hép thu c6 thé duoc kidm soat
bang céach tao ra mot mang kiém soat tbc do hodc bang cach phan tan hop chit trong cdt
polyme hodc gel.

Trur khi duge chi din theo cach khac, tit ca céc thudt ngit khoa hoc va k¥ thuat
dugc st dung & day déu c6 nghia thuong da biét di véi ngudi c6 hidu biét trung binh
trong linh vyc k¥ thuat nay. T4t ca cac cong bd, patent, don yéu cau cip patent di cong
b, va céc tai liéu vién dan khéac néu & day duoc dua vao day béng cach vién dan.

Céc tlr viét tit
Cac tir viét tit ma duoc st dung dé md ta cac so dd va cac vi du sau do la:
ACN viét tét cho axetonitril;

BME viét tit cho 2-mercaptoetanol;
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BOP viét tit cho benzotriazol-1-yloxy-tris(dimetylamino)phosphoni
hexaflophosphat;

BzCl viét tit cho benzoyl clorua;

CDI viét tt cho cacbonyldiimidazol;

COD viét tét cho xyclooctadien;

DABCO viét tit cho 1,4-diazabixyclo[2.2.2]octan;

DAST viét tit cho dietylaminosulfur triflorua;

DABCYL viét tit cho 6-(N-4'-carboxy-4-(dimetylamino)azobenzen)-aminohexyl-
1-O-(2-xyanoetyl)-(N,N-diisopropyl)-phosphoramit;

DBU viét tit cho 1,8-Diazabixycloundec-7-en;

DCC viét tit cho N,N'-dixyclohexylcarbodiimit;

DCM viét tit cho diclometan;

DIAD viét tit cho diisopropyl azodicarboxylat;

DIBAL-H viét tit cho diisobutylaluminum hydrua;

DIPEA viét tét cho diisopropyl etylamin;

DMAP viét tit cho N,N-dimetylaminopyridin;

DME viét tit cho etylen glycol dimetyl ete;

DMEM viét tit cho m6i truong Eagles dugc cai bién ctia Dulbecco;
DMF viét tit cho N,N-dimetylformamit;

DMSO viét tit cho dimetylsulfoxit;

DSC viét tit cho N,N'-disucxinimidyl cacbonat;

DPPA viét tit cho diphenylphosphoryl azit;

\

i,
)

DUPHOS viét tit cho \’O ;

EDANS viét tit cho axit 5-(2-Amino-etylamino)-naphtalen-1-sulfonic;

EDCI hoic EDC viét tit cho 1-(3-dietylaminopropyl)-3-etylcarbodiimit
hydroclorua;

EtOAc viét tit cho etyl axetat;

EtOH viét tit cho ruou etylic;
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HATU viét tit cho O (7-Azabenzotriazol-1-yl)-N,N,N’,N’-tetrametyluroni
hexaflophosphat;

HCl viét tit cho axit clohydric;

Hoveyda’s  Cat. viét tit cho  Diclo(o-isopropoxyphenylmetylen)
(trixyclohexylphosphin)ruteni(II);

In viét tdt cho indi;

KHMDS 14 kali bis(trimetylsilyl)amit;

Ms viét tt cho mesyl;

NMM viét tit cho N-4-metylmorpholin;

NMI viét tit cho N-metylimidazol;

NMO viét tit cho N-4-metylmorpholin-N-Oxit;

PyBrOP viét tit cho Bromo-tri-pyrolidino-phosphoni hexaflophosphat;
Ph viét tét cho phenyl;

RCM viét tit cho sy chuyén vi déng vong;

RT viét tit cho su phién ma nguoc;

RT-PCR viét tit cho phan tmg chudi polymeraza-phién ma nguoc;
TBME viét tt cho tert-butyl metyl ete;

TEA viét tét cho trietyl amin;

T£,0 viét tit cho triflometansulfonic anhydrua;

TFA viét tit cho axit trifloaxetic;

THEF viét tit cho tetrahydrofuran,;

TLC viét tit cho sic ky 16p méng;

(TMS),NH viét tit cho hexametyldisilazan;

TMSOTS viét tit cho trimetylsilyl triflometansulfonat;

TBS viét tit cho t-Butyldimetylsilyl;

TMS viét tét cho trimetylsilyl;

TPAP tetrapropylamoni perutenat;

TPP hoic PPh; viét tét cho triphenylphosphin;

TrCl viét tit cho trityl clorua;

DMTtCl viét tit cho 4,4'-dimetoxytrityl clorua;

tBOC hoic Boc viét tit cho tert-butyloxy cacbonyl.
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Phuong phép téng hop

Céc hop chit va quy trinh theo séng ché s& dugc hidu rd hon dua vao cic so dd
tdng hop dudi day minh hoa cac phwong phap didu ché hop chét theo sang ché, ma dugc
du dinh 13 chi nhim minh hoa va khéng 1am giéi han pham vi cta séng ché. Cac thay dbi
vi cai bién khac d8i véi cac phuong 4n duge moé ta 1a da biét déi véi ngudi c6 hiéu biét
trung binh trong linh vuc k¥ thuat nay va céc thay ddi va cac cai bién nhu vy bao gom,
nhung khong chi giéi han &, cic thay ddi va cai bién c6 lién quan dén cac cdu tric hoa
hoc, céc phén tir thé, cac dan xuét, va/hodic cac phuong phép theo sang ché c6 thé duogc
tién hanh ma khong ndm ngoai pham vi ciia yéu ciu bao ho di kém.

Nhu duge thé hién trong so dd 1, cac chét tuong tu axit mit méi ctia hgp chét c6
cong thue (1-7) dugc diéu ché tir hop chét c6 cong thire (1-1), trong d6 Ry, Ry, R, m, va
R; duoc xac dinh trén day, Rg la —C,-Cg alkyl dugc thé hodc khéng dugc thé; —C,-Cg
alkenyl dugc thé hodc khéng duoc thé; —C,-Cg alkynyl dugc thé hoic khong dugc thé;
arylalkyl duoc thé hoic khong duoc thé; hoic aryl duoc thé hoic khong dugc thé; va P,
va P, 14 cac nhém béo vé hydroxyl. Do d6, hai nhém hydroxyl cua hop chét c6 cong thirc
(1-1) duoc bao vé bing cic nhém P, va P, dé tao ra hop chat c6 cong thirc (1-2). Py va P,
¢6 thé gibng nhau hodc khac nhau. P; va P, c6 thé 13 nhém bao vé hydroxyl bt ky nhu,
nhung khong chi giéi han & Ac, Bz, cloaxetyl, TES, TBS, MOM va Bn. M6 ta chi tiét
hon v& cac quy trinh, c4c tac nhan tham gia phan tng, va cic didu kién dé bao vé nhém
hydroxyl dugc mé ta trong tai liéu, vi dy, cia T.W. Greene va PGM. Wuts co6 tén
“Protective Groups in Organic Synthesis” 3"ed., John Wiley & Son, Inc., 1999. Sau 4o,
hop chét c6 cong thirc (1-2) phéan tmg v6i N,O-dimetylhydroxyamin hydroclorua dé tao
ra hop cht ¢6 cong thirc (1-3) khi c6 mit chét két hop nhu, nhung khéng chi gi6i han &,
HATU, EDCI, DCC, HBTU, v.v. va bazo nhu, nhung khong chi gi6éi han 6, TEA,
DIPEA, DMAP, v.v.. Hop chit c¢6 cong thirc (1-3) dugce chuyén hoa thanh keton c6 cong
thirc (1-4) bang cach phan tng v6i tac nhan Grignard R,MgX hodc tac nhan lithi RyLi.
Dung méi phan tng c6 thé 13, nhung khong chi giéi han &, THEF, ete va toluen. Dung moi
duoc wu tién 12 THF. Nhiét d6 phan tmg nim trong khoang -78°C~40°C. Hop chét c6
cong thirc (1-4) dugce chuyén hoa thanh rugu cé cong thuc (1-5) béng cach phan tng véi
tac nhan Grignard R;MgX hodc tac nhén lithi RcLi. Dung mdi phan (g ¢ thé 13, nhung
khéng chi gi6i han &, THF, ete va toluen. Dung mdi duoc uu tién 1a THF. Nhiét d§ phan
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tng nam trong khoang -78°C~40°C. Viéc phéan ung véi sulfonyl isoxyanat hodc sulfonyl
carbamat tao ra hop chét ¢6 cong thirc (1-6). Sau d6 khir bao vé cac nhom P, va P, tao ra
hop chat sulfonylure c6 codng thirc (1-7). M6 ta chi tiét hon v& quy trinh, c4c tic nhan
phén ing va cic diédu kién khtr bao vé nhém bao v€ hydroxyl dugc md ta trong tai liéu, vi
du, cua T.W. Greene va P.GM. Wuts c6 tén “Protective Groups in Organic Synthesis” 3
ed., John Wiley & Son, Inc., 1999.

Theo cich khéc, néu R=R,, chit trung gian c6 cdng thirc (1-5) c6 thé duge tong
hop tir este c6 cdng thirc (1-2) bing cach phan ing v6i mot luong du tac nhin phan tng

Grignard R.MgX hodc tac nhan phén g lithi R Li.

So do 1

NHeHCI

-MgX hod Li
R,MgX hoic R,Li R.MgX hoic R.Li
—_—

(1-6)

(1-7)

Nhu duoc thé hién trong so dd 2, theo cach khac hop chét co cong thuc (2-3) duoc
dieu ché tir hop chat c6 cong thirc (1-2). Py va P, c6 thé giéng hodc khac nhau. Py va P,
¢6 thé 1a nhém bao vé hydroxyl bét ky nhw, nhung khong chi giéi han & Ac, Bz,
cloaxetyl, TES, TBS, MOM va Bn. Md ta chi tiét hon vé quy trinh, cic tdc nhan phan
mg va cac diéu kién bao v€ nhom hydroxyl dugc mé ta trong tai liéu, vi du, cta T.W.
Greene va P.GM. Wuts c6 tén “Protective Groups in Organic Synthesis” 3™ ed., John

Wiley & Son, Inc., 1999.
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Sau d6, hop chit c¢6 cong thire (1-2) duge chuyén héa thanh rugu ¢6 cong thuc (2-
1) bang cach sir dung tac nhan kht thich hop nhu, nhung khong chi giéi han &, LiAlH,,
BHj, v.v.. Dung mdi phan tmg c6 thé 13, nhung khong chi gidi han &, THF, ete va toluen.
Dung mo6i duoc wu tién 1a THF. Nhiét d§ phan Gmg nam trong khoang -20°C~40°C. Viéc
phén g véi sulfonyl isoxyanat hodc sulfonyl carbamat tao ra hop chit ¢6 cong thirc (2-
2). Sau d6 khir bao vé cac nhém P; va P, tao ra hop chét sulfonylure c6 cong thic (2-3).
M6 ta chi tiét hon vé quy trinh, cc tdc nhan phan tng va cac diéu kién khir bao vé cac

nhom bao vé hydroxyl dugc mo ta trong tai liéu, vi dy, ctia T.W. Greene va P.GM. Wuts

c6 tén “Protective Groups in Organic Synthesis” 3™ ed., John Wiley & Son, Inc., 1999.
So dd 2

P1O“‘ ) - ’I,OPZ HO“‘

(2-2) (2-3)

So @ 3 minh hoa quy trinh diéu ché hop chét carbamat c6 cong thirc (3-2) tr hop
chét ¢co cong thire (1-5), trong do6 Ry, R,, R, m, R;va Rg dugc xac dinh trén day, P, va P,
1a cdc nhom bao vé hydroxyl. Do d6, hop chit c6 cong thire (1-5) phan trng véi isoxyanat
hogc carbamat dé tao ra hop chét c6 cong thirc (3-1) khi c6 mét bazo nhu, nhung khong
chi gigi han &, DBU, TEA, DIPEA, DMAP, v.v.. Sau d6 khir bao v¢ cac nhom Py va P,
tao ra hop chét ure co cdng thirc (3-2). Md ta chi tiét hon vé quy trinh, céc tdc nhan phan
ing va cic diéu kién khir bao vé cdc nhém bao v€ hydroxyl dugc mé ta trong tai liéu, vi
du, cia T.W. Greene va P.GM. Wuts c6 tén “Protective Groups in Organic Synthesis” 3"
ed., John Wiley & Son, Inc., 1999.
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So dd 3

PO NIN 0P,
Ry

(1-5) (3-1) (3-2)

So dd 4 minh hoa phuong phap khac dé didu ché hop chat carbamat co cong thuc
(4-3) va (1-7) tir hop chét c6 cong thuc (1-5), trong d6 Ry, Ry, R, Ry, R, m va Ry duoc
xéac dinh trén ddy, P, va P, 1a cac nhom bao vé€ hydroxyl. Do d6, hop chit ¢6 cong thirc
(1-5) dugc chuyén hoa thanh hop chit co cong thirc (4-1) bing cach phan tng véi CDI
khi c6 mit bazo nhu, nhung khong chi giéi han &, DBU, TEA, DIPEA, va DMAP. Sau
do, hop chét co cong thuc (4-1) phan Gng v6i amin R,;NHRy hodc sulfonamit R;SO,NH,
theo kiéu mét binh dé thu duoc cac hop chét carbamat c¢6 cong thirc (4-2) va (1-6). Khu
bao vé tiép nhom bao vé hydroxyl P; va P, thu dugc cac hop chét c¢6 cong thuc (4-3) va
(1-7). Mo ta chi tiét hon v& quy trinh, c4c tic nhan phan tng va cac didu kién bao vé va
khtr bao v€ cac nhém bdo vé hydroxyl va nhom bao vé€ amino duge md ta trong tai liéu,
vi dy, cia T.W. Greene va P.GM. Wuts c6 tén“Protective Groups in Organic Synthesis”

3"ed., John Wiley & Son, Inc., 1999.
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So dd 4

“3) (1)

Mot quy trinh khac diéu ché cac hop chit carbamat c6 cong thure (4-2) va (1-7)

dugc mo ta trong so dd 5, trong do Ry, Ry, R,, Ry, R, m va R; duge xéac dinh trén day, P,
va P, 1a cdc nhom bao vé hydroxyl. Hop chét c¢6 cong thirc (1-3) phan tng véi p-
nitrophenyl cloroformat tao ra hop chét cacbonat ¢6 cong thic (5 -1) khi c6 mit bazo. Cac
bazo thich hgp bao gdm, nhung khéng chi gidi han &, trietylamin, diisopropyletylamin,
DBU, N-metylmorpholin va DMAP. Phan tng nay dugc tién hanh trong dung moéi khong
proton nhu, nhung khdng chi giéi han 6, CH,Cl,, DMF hodc THF. Nhiét do phan ung co
thé khac nhau ndm trong khoang tir 0°C dén 50°C. Hop chét ¢6 cong thire (5-1) phan tng
voi amin R,NHRy, hodc sulfonamit R;SO,NH, theo kiéu mdt binh dé thu dugc cac hop
chét carbamat ¢6 cong thuc (4-2) va (1-6). Khir bao vé tiép nhom bao vé hydroxyl P, va
P, tao ra cac hop chét c6 cong thirc (4-3) va (1-7). M6 ta chi tiét hon vé quy trinh, céc tac
nhan phan tng va cic diéu kién bao vé va khir bao vé€ cac nhom bao vé hydroxyl va
nhom bdo vé amino dugc mé ta trong tai liéu, vi du, cia T.W. Greene va P.G.M. Wuts ¢c6

tén “Protective Groups in Organic Synthesis” 3™ ed., John Wiley & Son, Inc., 1999.
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So db 5

P10
4

(1-8)
Rq

(1-7)

(4-3)

R;S(0),NH, trong so dd 4 va so dd 5 ¢6 thé duoc tdng hop nhung khong chi gigi

han béi cac phuong phap sau.

-41-



28034

Phuong phép 1

1.0 9,

S 0O
0, 0 N/ 2 &

S (PMB),N-S : TFA HoN"
/@/ N(PMB),  HN-N  Cul I Q ™ D
v > 40 °C
Br -BuONa, 120°C, dioxan NN ° N-N
bude 11 )  bube 12 N
e 1- '
(M1-1) (M1-2) (M1-3) Sulfonamit 1-1

Budc 1-1. Tong hop M1-3

Hdn hop gdm Cul (230mg, 1,2mmol) va 1,10-phenanthrolin (220mg, 1,2mmol)
trong 1,4-dioxan (15mL) dugc khudy & nhiét do trong phong trong 10 phut trong diéu
kién khi Ny. Sau d6, 4-bromo-N,N-bis(4-metoxybenzyl)benzensulfonamit (hop chat M1-1,
480mg, lmmol), 1H-pyrazol (210mg, 3mmol) va -BuONa (300mg, 3mmol) dugc bd
sung vao hon hgp. Sau khi bd sung, hén hop ndy dugc khudy & nhiét do 120°C trong 15
gio trong diéu kién khi N,. Hén hop thu dugc dugce rét vao nuée (200mL) va duge chiét
béng EtOAc (2 lén, mdi 14n 100ml). Lép hitu co thu gom duge 1am kho trén Na,SO,,
duoc loc va duge lam bay hoi. Cén dugc tinh ché bang sic ky nhanh silica, gradien giai
hap 20 dén 50% EtOAc trong ete ddu mé. Cac phén doan tinh khiét dugc lam bay hoi dén
kho dé thu duoc hop chét mong mudn M1-3 (1 50mg, 32%) & dang chat rdn mau vang.

Buéc 1-2. Téng hop Sulfonamit 1-1

N,N-bis(4-metoxybenzyl)-4-(1 H-pyrazol-1-yl)benzensulfonamit (hop chit M1-3;
150mg, 0,32mmol) dugc hoa tan trong TFA (3mL) va duoc khudy & nhiét do 40°C trong
3 gio. Hon hop phan ting dugc cd, nude (10mL) dugc bd sung, diéu chinh dén pH 8 bing
dung dich NaHCOj; bao hoa va duge chiét bing EtOAc (2 1an mdi lin 10mL). Pha hitu co
thu gom dugc lam khé trén Na,SO4 khan, duoc loc va dugc lam bay hoi dé thu duoc hop

chit mong mudn (63mg, 82%) & dang chit rin mau tréng.

Céc sulfonamit duéi dy dugc tong hop bang cach sir dung phuong phap 1 trén day.

Sulfonamit 1-2 Sulfonamit 1-3

Q 0

1.NH _NH
e I e IS
@ &’/\j

m/z(ES")[M+H]"=254,95; | m/z(ESH)[M+H]"=240,90:
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Phuong phap 2
O\ .0 (ONpe)
o0 HN hi- his
2 N(PMB NH
/©/3\N " 1] Pdz(dba)scHCI, - O/ (PMB), A /@” 2
> N
Br X-Phos, t-BuONa, 120 °C C/ 40 °C Cl
M1-1 budc 2-1 m2-1 buédc 2-2 Sulfonamit 2-1

Buéc 2-1. Téng hop M2-1

Hdn hop gdm 4-bromo-N,N-bis(4-metoxybenzyl)benzensulfonamit (hop chit M1-
1; 192mg,' 0,4mmol), azetidin (96mg, 1,6mmol), #BuONa (80mg, 0,8mmol),
Pd,(dba);CHCl; (40mg, 0,04mmol) va X-Phos (76mg, 0,16mmol) trong toluen (10mL)
duoc khuéy & nhiét do 120°C trong 15 gid trong diéu kién khi N,. Hon hop thu duoc
dugc rét vao nude (50mL) va duge chiét bang EtOAc (2 1dn mdi 1an 30mL). Lép hitu co
dugc lam kho trén Na,SO,, dugc loc va dugc lam bay hoi. Cin dugce tinh ché béng sdc ky
nhanh silica, gradien giai hdp 20 dén 50% EtOAc trong ete dau mo. Cac phan doan tinh
khiét duoc lam bay hoi dén kho d& thu dugc hop chét mong muén (100mg, 55%) ¢ dang

chét rdn mau vang.
Budc 2-2. Tong hop Sulfonamit 2-1

4-(Azetidin-1-yl)-N,N-bis(4-metoxybenzyl)benzensulfonamit (hgp chit M2-1;
90mg, 0,2mmol) dugc hoa tan trong TFA (SmL). Dung dich thu dugc duoc khqu & nhiét
do 40°C trong 3 gio. Hon hop phan tng duge cd, nude (100mL) duge bd sung, sau dé
diéu chinh dén pH 8 bing dung dich NaHCO; bdo hoa va dugc chiét bing EtOAc (2 lan,
mdi lan 100ml). Lép hitu co duge 1am kho trén Na,SO,, duoc loc va duge lam bay hoi.
Cén dugc tinh ché bang séc ky nhanh silica, gradien giai hip 40 dén 60% EtOAc trong
ete dau mo. Cac phan doan tinh khiét dugc 1am bay hoi dén kho dé thu dugc hop chit

mong mudn (3 Smg, 83%) & dang chét rin mau vang. m/z(ES)[M*2+H] "= 424,95.

Céc sulfonamit duéi day duge téng hop bang cach st dung quy trinh chung néu

trong phuong phap 2.

Sulfonamit 2-2 Sulfonamit 2-3 Sulfonamit 2-4 Sulfonamit 2-6

0 0 Q
g-_o 5—,0 S'O é)__o

HoN- @ H,N- @ HaN- @ H,N- @
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Hiéu suit = 27%. | Hiéu sudt =20%. | Hiéu sudt=32%. | Hiéu suft=35%.

m/z(ESH[MHH]=2 | m/z(ES)[M-H]= | m/z(ESH[M+H+4 | m/z(ESH[M+H]"=2

42,95, 267,10; 11=317,55; 54,95;
Phuong phép 3
o
0 ~OH Q 9 NS Q ™~
1 Br S. Br 0 —0 HN-S-N
cI R NRp CITETNT 0T - § )y°
0 DCM H Et:N, DMF, 0°C ¢ 5
budc 3-1 3
M3-1 M3-2 bude 3-2 M3-3
H,N
2 /\© 0 /_@ O\\SI/
1) N SO~
5 —Q_ HN-§-NH EtONa_ HN\/"(\Q
CH;CN, héi luu O}—' o} o
budc 3-3 M3-4 buédc 3-4 Sulfonamit 3-1

Budc 3-1. Téng hop M3-2

2-Bromoetanol (14,2g, 100mmol) duge bd sung nho giot vao sulfurisoxyanatidic
clorua (hop chét M3-1; 12,5g, 100mmol) trong DCM (50mL) & nhiét do 0°C trong
khodng thoi gian 10 phut trong diéu kién khi nito. Hn hop thu dugc duoc khudy & nhiét
do 0°C trong 0,5 giod. Hdn hop thu duogc duoc sir dung truc tiép trong budc tiép theo.
Budc 3-2. Tong hop M3-3

B6 sung 2-bromoetyl closulfonylcarbamat (hop chit M3-2; 26,6g, 100mmol) vao
dung dich chita metyl 2-aminoaxetat (8,9g, 100mmol) va Et;N (20,2g, 200mmol) trong
DMF (100mL) trong khoang thoi gian 40 phut ¢6 1am lanh trén bé d4 trong diéu kién khi
nito. Hon hop duoc khudy & nhiét do 0°C trong 5 gi0, sau d6 trong 12 gid & nhiét do
trong phong. DCM (500mL) dugc bd sung va rira lién tuc bang IN HCI (2 14n mdi lan
200mL) va dung dich nu¢e mudi (2 1an mdi 1dn 200mL). Lép hitu co duoc 1am kho trén
Na,S0;, dugc loc va duge lam bay hoi. Can duoc tinh ché béng séc ky nhanh silica,
gradien giai hip 20 dén 40% EtOAc trong ete ddu mo. Cac phan doan tinh khiét dugc
lam bay hoi dén khé dé thu dugc hop chat mong mudn (8,9g, 37%) & dang chét rin mau

vang.
Budc 3-3. Tong hop M3-4

Metyl 2-(2-oxooxazolidin-3-sulfonamido)axetat (hop chat M3-3; 2,3 8g, 10mmol)
dugc bd sung vao phenylmetanamin (1,28g, 12mmol) va Et;N (3,1g, 30mmol) trong
CH;CN (50mL). Dung dich thu dugc duge khudy & diéu kién hdi luu trong 2 gio. Hon
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hop phéan tmg duge cd va dugce tinh ché bang sic ky nhanh silica, gradien giai hip 20 dén
50% EtOAc trong ete diu mo. Céc phan doan tinh khiét dugc lam bay hoi dén kho dé thu

duoc hop chit mong mubn (1,5 g, 58%) & dang chét rén mau vang.
Budc 3-4. Téng hop Sulfonamit 3-1

EtONa  (5,1g, 75mmol) dugc bd sung  vao metyl  2-(NV-
benzylsulfamoylamino)axetat (hgp chit M3-4; 3,9g, 15mmol) trong EtOH (50mL) &
nhiét d¢ trong phong. Hon hop duge khudy & nhiét do 50°C trong 5 gio. Sau d6 hon hop
dugc ¢o va duge tinh ché bang sic ky nhanh silica, gradien giai hip 30 dén 70% EtOAc
trong ete ddu mo. Céc phan doan tinh khiét dwgc 1am bay hoi dén kho dé thu duge hop

chit mong muébn (1,2g, 35%) & dang chét rin mau vang.

Phuong phép 4
O\\SI,O O\\,,O . O\‘S’IO
cl” | S NH; HZN’S@\ Piperidin ~ H,N” | A
N el , NZ ¢ EtOH. hdi luu NZ N
budc 4-1 budc 4-2a
M4-1 M4-2 Sulfonamit 4-1

Buéc 4-1. Téng hop M4-2

Amoniac (20mL) dugc bd sung vao 6-clopyridin-3-sulfonyl clorua (hop chit M4-1;
2,0g, 9,48mmol) trong MeCN (5mL). Hon hgp dugc khudy & nhiét do trong phong trong
30 phat. Hon hop duge pha lodng bing EtOAc (100mL), va rira bang dung dich nudc
mubi. L6p hitu co duge 1am kho trén Na,SOy, dugce loc va duge c¢d. Can duge tinh ché
bing Flash-Prep-HPLC ((IntelFlash-1): Cot, C18; pha dong MeCN/H,0=0/100 tang dén
MeCN/H,0=10/90 trong vong 20 phut, Bd phan phat hién, UV 254nm) dé thu dugc PH-
ETA-C-330-1 (1,45g, 79,6%) & dang chit ran mau tring. m/z(ES") [M+H]'= 192,70;
HPLC tR= 0,403 pht.
Budc 4-2a. Tong hop Sulfonamit 4-1

Dung dich chta 6-clopyridin-3-sulfonamit (hop chat M4-2; 400mg, 2,08mmol)
trong etanol (SmL) dugc bd sung vao piperidin (4mL). Hon hop duoc khudy & nhiét do
90°C qua dém. Hon hgp dugc pha lodng bing EtOAc (100mL), va rira bang dung dich
nude mudi. L6p hitu co duge 1am kho trén Na, SOy, duogc loc va duge ¢d. Can duge tinh
ché bang Flash-Prep-HPLC ((IntelFlash-1): Cot, C18; pha dong MeCN/H,0=0/100 ting
dén MeCN/H,O = 20/80 trong vong 20 phut, B phén phat hién, UV 254nm) dé thu dugc
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PH-ETA-C-330-2 (280mg, 55,8%) & dang chit rin mau vang. m/z(ES") [M+H]"=241,95;
HPLC tR= 0,787 phit.
Budc 4-2b. Tong hop Sulfonamit 4-2

Q\/,o O\\S/,O
HZN’S N Morpholin  H,N” X
| — > |
N~ >ci1 EtOH, hoi luu N” N
buéc 4-2b (o
m4-2 Sulfonamit 4-2

Dung dich chita M4-2 (400mg, 2,08mmol) trong etanol (SmL) dugc bd sung vao
Morpholin (41hL). Hon hop dugc khudy ¢ nhiét do 90°C qua dém. Hon hop dugc pha
lodng bang EtOAc (100mL), va rira bang dung dich nuéc mudi bao hoa. Lép hitu co
dugc 1am khd trén Na,SOy, dugc loc va duge ¢o. Cin duge tinh ché béng Flash-Prep-
HPLC ((IntelFlash-1): Cot, C18; pha dong MeCN/H,0O = 0/100 ting dén MeCN/H,0 =
20/80 trong vong 20 phut, Bo phah phat hién, UV 254nm) dé thu duoc PH-ETA-C-331-1
(290mg, 57,4%) & dang chat rin mau vang. m/z(ES)[M-H] =242,00; HPLC tR= 0,496
phut.

Céc sulfonamit duéi day duoc tong hop bang cach sir dung quy trinh chung néu

trong phuong phap 4.
Sulfonamit 4-3 Sulfonamit 4-4
O\\//O O\\,’O
HZN’S | \ HZN—Sn
N? D N? N
Hiéu suét = 67,8% Hiéu suat = 63,2%
m/z(ES")[M+H]'™= 228,15 | m/7(ESH)M+H]"= 213.85:

Phuong phap 5

B(OH), \ PA(PPhs)s, K,CO [\
3/4: ™\2 3
©/ + Br/QSOQNHZ . s” SONH,
THF/H,0, 100 °C

Sulfonamit 5-1

Pd(PPh;)s (115mg, 0,05mmol) dugec bd sung vao axit phenylboronic (300mg,
2,4mmol), 5-bromothiophen-2-sulfonamit (500mg, 2mmol) va K,COs (1,2g, 10mmol)
trong THF (10mL) va H,O (2mL). Hon hop dugc khudy & nhiét d6 90°C trong 1 gi. Hon
hop dugc dép tat béng nuée, dugc chiét br?mg etyl axetat (50mL), dugc lam kho trén

Na,S0,, dugc loc va duoc ¢d. Cin dugce tinh ché béng séc ky nhanh silica, gradien giai
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hdp 50 dén 100% EtOAc trong ete dau moé. Cac phan doan tinh khiét dugc lam bay hoi
dén kho dé thu dugc hop chit néu & d& muc (310mg, 62,8%) & dang chit rin mau vang.
m/z(ES7)[M-H]= 237,95, tR = 0,892 pht.

Céc sulfonamit dudi day dugc tdng hop bang cach st dung quy trinh chung néu

trong phuong phép 5.

Sulfonamit 5-2 Sulfonamit 5-3 Sulfonamit 5-4 Sulfonamit 5-5

/@/l’:sysozNHz ! s\ SONH, - J@/(}\SOZNHZ ! s\ SO,NH,
F F
F Fko F:

F

Hiéu sudt = 42,8% | Hiéu sudt=50,8% | Hiéusudt=61,9% | Hicu suit=26,1%

m/z(ES)[M-H] m/z(ESH)[M+H]"= | m/z(ES)[M-H]= m/z(ES")[M-H] =
=255,90; 296,00; 321,75; 305,70,
Sulfonamit 5-6 Sulfonamit 5-7 Sulfonamit 5-8 Sulfonamit 5-9

o O O O
NH, NH, NH, = NH,

Hiéu sudt=79,9% | Hiéu sudt=281,7% | Hiéusudt=281,6% | Hiéu sudt=80,6%

m/z(ES")[M-H] = m/z(ES")[M-H]= m/z(ES")[M-H] = m/z(ES)[M+H]"=
250,00; 315,90; 288,00; 234.85;
Phuong phép 6
0 R NH
n_NH < 2
YSnBU3 OS\‘O ’ Pd(PPhs)s, Cuz0 \ \'/©/ S0
L/ 1,4-dioxan, 100°C E:
~N

Sulfonamit 6-1

Pd(PPh3); (98mg, 0,08mmol) dugc bd sung vao 2-(tributylstannyl)pyrimidin
(375mg, 1,02mmol), 4-bromobenzensulfonamit (200mg, 0,85mmol), va Cu,O (12mg,
0,08mmol) trong 1,4-dioxan (5mL). Hon hgp dugc khudy ¢ nhiét do 10°C qua dém trong
diéu kién khi N,. Hon hop phén tng dugc pha lodng bang diu mo, dung dich KF bdo hoa
duoc bd sung va stanyl florua két tua dugc loc bo va dich loc duge chiét béng EtOAc
(20mL), rtra béng nude (10mL), duge lam kho trén Na,SO,, dugce loc va duqc lam bay
hoi. Cdn dugc tinh ché bang sic ky nhanh silica, gradien giai hép 50 dén 100% EtOAc
trong ete ddu mo. Cac phan doan tinh khiét dugc lam bay hoi dén kho dé thu duoc
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Sulfonamit 6-1 mong mudn (120mg, 60%) & dang chit rin mau tring.

m/z(ES")[M*2+H] "= 470,85, tR = 0,602 phut.

Phuong phap 7

SOZCI M SOQNHz

Sulfonamit 7-1
Dung dich chira biphenyl-4-sulfonyl clorua (200mg, 0,79mmol) trong NH;/MeOH
(3mL, 7M) duoc khudy qua dém & nhiét do trong phong. Metanol dugc loai bo trong didu
kién 4p suat giam va EtOAc (10mL) duogc bd sung. Sau d6 dugc rira lién tuc bang nude
(10mL), va dung dich NaCl bdo hoa (10mL). Pha hitu co duge 1am khé trén Na,SO,, sau
d6 duge loc va duge 1am bay hoi dé thu dugc biphenyl-4-sulfonamit 7-1 (170mg, 93%) &
dang chat ran mau tring. m/z(ES") [M-H]=232,10, HPLC tR= 0,650 pht.

Cac sulfonamit dudi ddy dugc tong hop bang cach si dung quy trinh chung néu

trong phuong phap 7.

Sulfonamit 7-2
N-SO2NH;

o/

Sulfonamit 7-3

O\laSOzNHZ

Sulfonamit 7-4

[>N—302NH2

Sulfonamit 7-5

O SOzNHZ
1Y
o]

Hiéu suit =78%,
m/z(ES"H[M+H]"

=166,95;

Hiéu suit = 76%,

m/z(ES™)
[M+H]"=165,20;

Hiéu suat = 71%,

m/z(ESH[M+H]"
=151,20;

Hiéu suat =84%,
m/z(ES"H[M+H]"
=201,80;

Sulfonamit 7-6

FD/S()gN HZ
~o

Sulfonamit 7-7

NNy SO2NH,
! 2

Sulfonamit 7-8

Sulfonamit 7-9

FD/SOZNHZ
F

Hiéu suat =89%,
m/z(ES")[M-H] =
203,55;

Hiéu suit = 70%,

m/z(ES"[M+H]"
=158,85;

Hiéu suét = 79%

m/z(ES") [M"-H]
= 237,65;

Hiéu suit = 81%
m/z(ES") [M*2-
HJ™= 384,90;

Sulfonamit 7-10

o—@i)—sozwm2

Sulfonamit 7-11
A~ SO,NH,

Z

N

Sulfonamit 7-12

Qo
0

Hiéu suit = 75%
m/z(ES") [M'-H]

Hiéu suat = 69%,
m/z(ES") [M-H]

Hiéu suit = 88 %
m/z(ES’) [M-H]=
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=214,05; =207,05; 247,65;

Phuong phép 8
Q.

/@,SOzNHz vCF3 : ,SOzNHz
/©/ F2C”7 0

Sulfonamit §-1

4-Hydroxybenzensulfonamit (500mg, 2,89mmol) dugc hoa tan trong DMA (SmL).
Dung dich thu dugc dugc gia nhiét dén 50°C, sau d6 50% KOH (0,5mL) dugc bd sung tir
tr. Hon hop dugc giit & nhiét ¢ 60°C trong khoang 30 phut. Nudc tao ra dugc lam bay
hoi trong didu kién 4p suét giam. 2,2,2-Trifloetyl 4-metylbenzensulfonat dugc bd sung tir
tir, duy tri nhiét do ctia hon hop phan tng nim trong khoang tir 120°C dén 140°C. Sau d6
hdn hop phan tmg dugc khuéy ¢ nhiét do 130°C trong 3 gi¢. Can dugc cho vao nuéce va
dugc chiét bang EtOAc (3 1an mdi 1an 20mL). L6p hitu co thu gom duge lam kho trén
Na,S0,, dugc loc va duge cd trong chan khong. Cin duoc tinh ché béng Flash-Prep-
HPLC: Cét, C18; pha dong, MeCN/H,0 = 0/100 ting dén MeCN/H,O = 55/45 trong
vong 30 phit; B phan phét hién, UV 254nm dé thu dugc sulfonamit 8-1 mong mudn, 4-
(2,2,2-trifloetoxy)benzensulfonamit, (300mg, 40%) & dang chit rin mau vang. m/z(ES")
[M-H]=253,95; HPLC tR= 1,172 phut.

Phuong phéap 9

gl NH2
COOH 0=S=0 o= S-O
DPPA, BnOH © Pd/C © NaNO2 con HCI NH3
_»
S0O,, CuCl N : N
°N N ‘ . . .
« Budc 9-1 \ Budc 9-2 \ ,, N e N
N-N -N N-N Budc 9-3 (l}l—N' Bugc 9-4 (l}l-ll\i
M9-1 M9-2 M9-3 M9-4 Sulfonamit 9-1

Buéc 9-1. Téng hop M9-2

Hon hop gdm axit 4-( 1H-tetrazol-1-yl)benzoic (hgp chit M9-1; 500mg,
2,64mmol), DPPA (868mg, 3,16mmol), Et;N (800mg, 7,92mmol) va BnOH (5,7g,
53mmol) trong 1,4-dioxan/DMSO (15mL/10mL) dwgc khudy & nhiét d§ 100°C trong 5
gi0 trong diéu kién khi N,. Hon hop thu dugc dugce rét vao nude (200mL) va duoc chiét
béng EtOAc (2 lan, mdi lan 100ml). Lép hitu co duge 1am kho trén Na,SO,, duge loc va

dugc lam bay hoi. Can dugc tinh ché bang sic ky nhanh silica, gradien giai hap 30 dén
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50% EtOAc trong ete ddu mo. Céc phan doan tinh khiét duoc lam bay hoi dén khé dé thu
dugc hop chit mong mubn (600mg, 72%) & dang chét rin mau tring.
Budc 9-2. Téng hop M9-3

B6 sung Pd/C (100mg, 10%) vao dung dich chta benzyl 4-(1H-tetrazol-1-
yl)phenylcarbamat (hgp chit M9-2; 295mg, Immol) trong MeOH (20mL) trong diéu kién
khi N,. Huyén phil nay dugc loai khi trong chan khong va dugc thdi khi H, mot vai 1an.
Hdn hop duge khudy trong binh cdu H, & nhiét do trong phong trong 2 gi¢. Sau d6, Pd/C
duoc loc ra va dich loc duoce c6 @ thu duoc hop chét mong mubn (152mg, 93%) ¢ dang
chit rin mau tréng.
Buéc 9-3. Téng hop M9-4

B& sung NaNO, (58mg, 0,875mmol) trong nudc (ImL) vao dung dich chira 4-
(1H-tetrazol-1-yl)benzenamin (hop chit M9-3; 113mg, 0,7mmol) va HCI dam dac
(2,8mL) trong CH3CN/CH3;COOH (8mL/ImL) & nhiét do -10°C. Hon hop dugc khudy &
nhiét do 0°C trong 0,5 gio, sau d6 SO, bdo hoa trong AcOH (5mL, 1,4mmol) dugc bd
sung nhé giot & mot toc d6 duy tri nhiét do phén tmg dudi 5°C. Dung dich chira dong (1)
clorua dihydrat (148mg, 0,875mmol) trong nuée (1mL) duge bd sung nho giot. Hon hop
phan mg dugc khudy & nhiét do 0°C trong 30 phut va sau d6 ¢ nhiét do trong phong
trong 3 gi¢r. Hon hop phan tng duoc rét vao nuée-da (100mL) va dugc chiét bang EtOAc
(2 1an mdi 14n 20mL). Lép hitu co dugce c¢o dé thu duoc hop chét tho & dang chat rdn mau
vang ma duoc st dung truc tiép trong budce tiép theo.
Budc 9-4. Téng hop Sulfonamit 9-1

B& sung amoni hydroxit (2mL) vao dung dich chtra 4-(1H-tetrazol-1-yl)benzen-1-
sulfonyl clorua (hop chit M9-4; 122mg, 0,5mmol) trong CH;CN (5mL). Hdn hop duoc
khudy & nhiét do trong phong trong 30 phit. Sau d6 nuéc (20mL) duge bd sung va duoce
chiét béng EtOAc (2 14n mdi 14n 20mL). Lép hitu co duge lam kho trén Na,SO, va duoc
co dé thu dugc 4-(1H-tetrazol-1-yl)benzensulfonamit mong mubn, sulfonamit 9-1, (80mg,

71%) & dang chit rdn mau vang.

Phuong phéap 10
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HN-N ~N 1.0 .0
O\ ,O \ HN \ S’/ é/
i 5 noie LN HaN- HoN-
/©/ NH, N~ hoiic k/ .~ Q hojie Q
F t-BuONa, 100 °C N N-N
NQ/N =~ N
Sulfonamit 10-1 Sulfonamit 10-2

B6 sung #~BuONa (200mg, 2mmol) vao dung dich chira 4-flobenzensulfonamit
(175mg, Immol) va 1H-1,24-triazol/1H-1,2,3-triazol (140mg, 2mmol) trong DMSO
(10mL) trong diéu kién khi Nito. Hon hop duge khudy & nhiét do 100°C trong 48 gio.
Sau d6 nuée (100mL) dugc bd sung va dugce chiét bing EtOAc (2 1an mdi 14n 20mL).
L6p hitu co duge lam kho trén Na,SO,, dugce loc va duge 1am bay hoi. Cin duoc tinh
ché bang sic ky nhanh silica, gradien giai hip 20 dén 40% EtOAc trong ete du mo. Cac
phén doan tinh khiét dugc 1am bay hoi dén kho dé thu duoc Sulfonamit 10-1, 4-(1H-
1,2,4-triazol-1-yl)benzensulfonamit, (95mg, Y = 42%) & dang chét rin mau vang. HPLC
tR=0,482 phut hodc Sulfonamit 10-2, 4-(1H-1,2,3-triazol-1-yl)benzensulfonamit, Y =
49%, HPLC tR=0,492 phut.

Phuong phép 11

{o]
o]

0.0 H g 40 1,0
%Y N Cul, tBuONa NN PMBRN TFA H,N-S
Jom - = Q
Br N' 1,4-dioxan, 120°C, 16 gid N 07
\ N=)
M1-1 Budc 11-1 M11-1 SN Buse 112 N

Sulfonamit 11-1
Budce 11-1. Tong hop M11-1

Hdn hop gébm 4-bromo-N,N-bis(4-metoxybenzyl)benzensulfonamit (hop chit M1-
1; 200mg, 0,42mmol), 1H-imidazol (86mg, 1,26mmol), Cul (96mg, 0,51mmol), -
BuONa (121mg, 1,26mmol), va 1,10-phenanthrolin (91mg, 0,50mmol) trong 1,4-dioxan
(4mL) dugc khudy & nhiét d 120°C trong 16 gid trong diéu kién khi N,. Hdn hop phan
ing duge cd va dugc tinh ché bang sic ky nhanh silica, gradien giai hap 0 dén 10%
MeOH trong DCM. Céc phéan doan tinh khiét dugc 1am bay hoi dén kho dé thu duoc
sulphonamit 11-1 mong muén, (120mg, Y = 61,5%) & dang chit rin mau vang. m/z(ES")
[M+H]"= 464,10; HPLC tR= 0,780 phit.
Budc 11-2. Téng hop Sulfonamit 11-1

4-(1H-imidazol-1-yl)-N,N-bis(4-metoxybenzyl)benzensul fonamit (hgp chit M11-
1; 120mg, 0,26mmol) dugc hoa tan trong TFA (2mL). Dung dich thu duogc duoc khuéy o
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nhiét do 40°C trong 2 gid. Hon hop phan tmg duoc ¢, nude (100mL) dugc bd sung, sau
d6 duge diéu chinh dén pH 8 bang dung dich NaHCO; bdo hoa va duge chiét bing
EtOAc (2 14n mdi lan 20mL). Lép hitu co duoc lam kho trén Na,SO,, duoc léc va duoc
lam bay hoi dé thu dugc sulphonamit 11-1 mong mudn (50mg, Y=86%) & dang chit rén
mau vang dugc st dung trong budc tiép theo ma khong can tinh ché thém.

m/z(ESH)[M+H]"= 223,90; HPLC tR= 0,187 phit.
Phuong phap 12

O\I

Oy N
Se
E >_© CISO;H :( o)
100 °C [
Buédc 12-1 Budc 12-2
M12-1 Sulfonamit 12-1

Buéc 12-1. Téng hop M12-1

Dung dich chira 2-phenyloxazol (200mg, 1,4mmol) trong axit sulfurochloridic
(5mL) duoc khudy trong 15 gi&r & nhiét d6 100°C trong didu kién khi N,. Hén hop thu
dugc dugc rét vao trong nude-dd (50mL) va duge chiét bang EtOAc (2 1dn mdi lan
20mL). L6p hitu co dugc lam kho trén Na,SO4 va duoc c¢d dé thu duoc hop chét tho
M12-1 (180mg, 52%) & dang diu mau vang.
Budc 12-2. Tong hop Sulfonamit 12-1

B4 sung amoni hydroxit (2mL) vao dung dich chtra 4-(oxazol-2-yl)benzen-1-
sulfonyl clorua (hgp chdt M12-1; 121mg, 0,5mmol) trong CH;CN (SmL) & nhiét do 0°C.
Hon hop duge khudy & nhiét d6 trong phong trong 30 phut. Sau d6 nuée (20mL) duge bd
sung va dugc chiét bang EtOAc (2 14n mdi 14n 20mL). Lép hitu co duge lam khod trén
Na,SOs va dugc cd dé thu dugc sulfonamit 12-1 mong muén, 3-(Oxazol-2-

yl)benzensulfonamit (98mg, 87%) & dang chit rin mau vang.
Phuong phap 13

0, 0 HN-N QP

PN N HN> B
2 | N -
N—-N

z NL>

N~ >clI K,CO3;DMS0,100 °C
Sulfonamit 13 1

6-Clopyridin-3-sulfonamit (200mg, 1,04mmol) dugc bd sung vao hdn hop gdm
1H-1,2,4-triazol (72mg, 1,04mmol) va K,CO; (287mg, 2,08mmol) trong DMSO (2mL) &
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nhiét d6 100°C. Sau d6 duoc khudy trong 16 gid & nhiét do 100°C. Hén hop phan tng
dugc pha lodng bang EtOAc (20mL) sau khi lam ngudi dén nhiét do trong phong, sau do
rira bang dung dich NaCl bao hoa (2 1an mdi 14n 10mL). Pha hitu co dugc lam kho trén
Na,S0,, duge loc va duge 1am bay hoi. Cian duoc tinh ché bé‘mg sic ky nhanh silica,
gradien gidi hip 0 dén 10% MeOH trong DCM. Céc phan doan tinh khiét dugc lam bay
hoi dén kho dé thu dugc sulphonamit 13-1 mong mudn, 6-(1H-1,2,4-triazol-1-yl)pyridin-
3-sulfonamit (70mg, Y=61,5%) & dang chét rin mau vang. m/z(ES") [M+H]" = 225,85;
HPLC tR= 0,417 phut.

Céc sulfonamit duéi day duoc tong hop bang cach st dung quy trinh chung néu

trong phwong phap 13.

Sulfonamit 13-2 Sulfonamit 13-3 Sulfonamit 13-4
OnP NP OxeP
N7 N A ' N NZ
N™ 7 /
N=N N=N N’J

m/z(BS") [M-H] = 224,55; | m/z(ES™) [M+H]" = 226,1; | m/(ES") [M+H]" = 224,80;

Phuong phép 14

Q_NH, i_NH,
N = <o A S~‘o
[ >-snBu;  + ] Pd(PPhs)s Cu20 |
(0] X, - ry > N ~
CI” °N Dioxan, 100°C C N
\_0
M14-1 M4-1 Sulfonamit 14-1

Cho 2-(tributylstannyl)oxazol (hgp chit M14-1; 358mg, 1mmol), 6-clopyridin-3-
sulfonamit (hop chit M4-1; 174mg, 0,9mmol), Cu,O (143mg, 1mmol), Pd(PPh;),
(115,5mg, 0,1mmol), va dioxan (5mL) vao trong dng vi séng co dung tich 10mL mang
nito. Hon hgp thu dugc duge khudy khi gia nhiét dén 100°C bang vi séng trong 4 gio.
Sau khi dugc lam ngudi dén nhiét d¢ trong phong, dung dich dugc ¢d va can dugc hoa
tan trong etyl axetat (20mL), sau d6 dugc rira béng nude (2 1an mdi 14n 10mL), dung dich
NaCl bio hoa (2 1an mdi lan 10mL). Lép hitu co duge lam kho trén Na,SO,, duogc loc va
duge ¢d. Cdn dugc tinh ché bang sic ky nhanh silica, gradien giai hap 0 dén 10% MeOH
trong DCM dé thu dugc sulfonamit 14-1 mong mudn, 6-(Oxazol-2-yl)pyridin-3-
sulfonamit & dang chat rin mau vang (60mg, 26,7%). m/z(ES")[M+H]" = 225,80.

Phuong phéap 15

-53-



28034

(o]
R _N(PMB), 2.NPwB), M
[N\ % Pd(PPhs)s, Cu;0 %o TFA -0
d>—SnBu; + - = ™ N 20 N
(o) Br dioxan, 100°C, 16 gio <\: 40 °C <\:
o] o 16 0
Bude 15-1 M15-1 Budc 15-2 Sulfonamit 15-1

Budc 15-1. Tong hop M15-1

Hdn hop gdm 2-(tributylstannyl)oxazol (3 10mg, 0,867mmol) 4-bromo-N,N-bis(4-
metoxybenzyl)benzensulfonamit (282mg, 0,788mmol), Cu,O (75mg, 0,525mmol), va
Pd(PPh;)s (61mg, 0,053mmol) trong dioxan (10mL) duoc gia nhiét dén 100°C trong 1
gio trong didu kién khi N,. Hon hop duge lam ngudi dén nhiét do trong phong va dugc co
trong chan khong. Cin dugc tinh ché bang cot silicagel véi PE/EA=3/1 dé thu duoc
200mg (Y=82%) N,N-bis(4-metoxybenzyl)-4-(oxazol-2-yl)benzensulfonamit & dang chét
rin mau tring. m/z(EST) [M+H]" = 465,20.

Budc 15-2. Tong hop Sulfonamit 15-1

Hén hop gbm N,N-bis(4-metoxybenzyl)-4-(oxazol-2-yl)benzensulfonamit
(200mg, 0,43mmol) trong TFA (5SmL) dugc khudy & nhiét do 40°C trong 3 gid va sau do
duogc cd. Cdn duoc hoa tan trong EtOAc (10mL), duoc rua lién tuc béng dung dich
NaHCOj; bdo hoa (1 1in 10mL) va dung dich nuéc mudi (1 14n 10mL), pha hitu co dugc
lam kho trén Na,SOy, loc va ¢d dé thu duoc 90mg (y=93%) sulfonamit 15-1, 4-(oxazol-2-
yl)benzensulfonamit & dang chat rin mau vang dugc st dung trong budc tiép theo ma
khong can tinh ché thém. m/z(ES") [M+H]" = 224,90.

Phuong phéap 16

O\\ /,O Q\ ,,O
HoN” ' S Pyrazol. t-BuOK HZN'S =
P > l I~ N
N™ “CI  DMSO, 120 °C, MW N I\L\)
M4-1 Sulfonamit 16-1

~-BuOK (176mg, 1,57mmol) dugc bd sung vao M4-1 (200mg, 1,04mmol), va
pyrazol (142mg, 2,08mmol) trong DMSO (5mL). Hon hgp nay dugc gia nhiét trong thiét
bi vi séng & nhiét d6 120°C trong 120 phit. Hon hop dugc pha lodng bang nude (20mL),
va diéu chinh dén pH 7 bang 1N HCL. Hdn hop duge chiét bing EtOAc (3 13n mdi 1dn
30mL). L6p hitu co thu gom duge 1am kho trén Na,SO,, duoc loc va dugc cd trong chan
khong. Cin dugc tinh ché béng Flash-Prep-HPLC: C¢t, Cl18; pha dong,
MeCN/H,0=0/100 ting dén MeCNﬂ{20=25/75 trong vong 30 phut; bd phan phat hién,
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UV 254nm dé thu dwoc PH-ETA-C-332-1 (150mg, 42,7%) & dang chit rén mau vang,
Sulfonamit 16-1. m/z(ES") [M+H]"=224,80; HPLC tR= 0,395 phut.
Vi du thye hién séng ché

Céc hop chit va quy trinh theo sdng ché s& duoc hiéu 15 hon nhd céc vi du dudi
day, ma dugc du dinh 1a chi nhim minh hoa va khéng lam giéi han pham vi cia sang
ché. Cac thay dbi va céc cai bién khac dbi v6i cac phuong an dugc mo ta la da biét dbi
v&i ngudi c6 hiu biét trung binh trong linh vyc k¥ thuit nay va cac thay d6i va cac cai
bién nhu vay bao gdm, nhung khéng chi gi6i han &, cac thay dbi va cac cai bién c6 lién
quan dén céu tric héa hoc, phén tir thé, din xuét, ché phdm vi/hoic phuong phép theo
séng ché c6 thd duoc tién hanh ma khéng nim ngoai pham vi cta sang ché va pham vi
ctia yéu cu bao ho di kém.
Vidul:

Bude 1-1

(1-1) (1-2)

MEMCI dugc b sung vio dung dich da khudy chtra hop chét c6 cong thic (1-1)
(4,35g, 10,0mmol) va DIPEA (10,3mL, 30mmol) trong DCM (100mL) & nhiét 46 0°C
trong didu kién khi N,. Hon hop phan tmg thu dugc duge 1am 4m 1én dn nhiét do trong
phong va dugc khudy qua dém, sau d6 dwgc dép t4t bang nudc (50mL) va 1IN HCI
(50mL). Lép hitu co duge 1am kho trén natri sulfat khan, dwoc loc, va dugce ¢6 dé thu
duoc 6,5g san phdm thd cé cong thirc (1-2), ma duge sir dung truc tiép trong budc tiép
theo. LC-MS theo quan sat 2M+NH, = 1062,83 (theo tinh todn 1062,81).

Budc 1-2

%,
O

(1)
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San pham thd co6 cong thirc (1-2) néu trén (4,18g, 8,0mmol) diu tién dugc hoa tan
trong THF (30mL) & nhiét @6 0°C trong diéu kién khi N,, MeOH kho (1,28mL, 32mmol)
dugc bd sung, sau d6 bd sung tir tir LiBH, (697mg, 32mmol). Hén hop dugc khudy &
nhiét do 0°C trong 6 gio, phéan tich TLC va LC-MS da cho thiy su chuyén hoéa mét phan
nguyén lidu ban dau, sau d6 LiBH, (348mg, 16mmol) duge bd sung thém. Hon hop duoc
- lam 4m 1én dén nhiét do trong phong va dugc khudy qua dém, duogc dap tit bang dung
dich nuéc 1M NaOH (20mL), va dugc chiét bang etyl axetat. Lé&p hitu co thu gom dugc
rira bang dung dich nude mudi va duoc ¢o. Can duge tinh ché bang sic ky trén silicagel
béng cach st dung hexan/axeton (100/0 dén 60/40, 10 phut) dé thu duogc san phém ruou
6 cdng thire (1-3) (3,2g, hiéu suit 94% dua trén 86% chuyén hoa) & dang bot tring.
LC-MS theo quan sat 2M+NH, = 1006,83 (theo tinh toan 1006,83).

Budce 1-3

(13) (1-4)

B6 sung nhé giot p-toluensulfonyl isocanat (31uL, 0,2mmol) vao dung dich da
khudy chtra rugu ¢ cong thuc (1-3) (99mg, 0,2mmol) va DIPEA (35uL, 0,2mmol) trong
THF (3mL) & nhiét d trong phong. Hon hop thu dwgc duge khudy & nhiét do trong
phong trong 30 phut, sau d6 dugc dap tit bang dung dich nudc mudi (10mL), va duoc
chiét bang etyl axetat (40mL). Lép hitu co duge rira bang dung dich nude mudi va duge
¢d. Cin dugc tinh ché bang sic ky trén silicagel nho hexan/axeton (100/0 dén 60/40, 10
phut) dé thu duoc sulfonyl carbamat c6 cong thirc (1-4) & dang déu khong mau (69mg,
50%).

LC-MS theo quan sdt M-1 = 690,33 (Theo tinh toan 690,41).
Budce 1-4

N
(1-4) Vidul

Carbamat c6 cong thuc (1-4) (69mg, 0,1mmol) dau tién dugc hoa tan trong THF
(2mL) & nhiét do trong phong. 37% HCI (0,1mL, 1,2mmol) sau d6 dugc bd sung. Hon
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hop duge khudy & nhiét do trong phong trong 2 gid, duge dap tit bang dung dich
NaHCOj; bdo hoa, va duge chiét bang etyl axetat. Lép hitu co duge rira bang dung dich
nuéc mudi va duoc ¢d. Cin duge tinh ché bang sic ky trén silicagel nh¢ hexan/axeton
(100/0 dén 60/40, 10 phut) dé thu dugc carbamat mong muén vi du 1 (30mg, 50%) &
dang chét rin mau tring sau khi dong kho qua dém tor MeCN/H,0 (1/1,2mL). LC-MS
theo quan sat M-1 = 602,29 (Theo tinh toan 602,33).

Vidu 2:

Budce 2-1

~ (2-1)
(1-3)

Dung dich chttra ruou c6 cong thirc (1-3) (99mg, 0,2mmol) va CDI (65mg,
0,4mmol) trong MeCN/THF (1/1,1mL) duoc khqu ¢ nhiét do trong phong trong 1,5 gio,
xyclohexansulfonamit (98mg, 0,6mmol) va DBU (89uL, 0,6mmol) sau d6 dugc bd sung.
Hon hop phan tng thu dugc duoc khudy & nhiét do trong phong trong 1 gio, sau d6 duoc
dap tit bang dung dich nudc mubi, va dugc chiét biang etyl axetat. L&p hitu co thu gom
dugc rtra bang dung dich nuéc mudi va dugc cd. Céan dugc tinh ché bang sic ky trén
silicagel nhd hexan/axeton (100/0 dén 60/40, 10 phut) dé thu dugc sulfonyl carbamat c6
cong thirc (2-1) (100mg, 73%) & dang ddu khong mau.

LC-MS theo quan sat M-1 = 682,36 (Theo tinh toin 682,44).
Budc 2-2

N (2-1) H 2

Vidu?2
Carbamat ¢6 cong thtrc (2-1) (100mg, 0,15mmol) dau tién dugc hoa tan trong THF
(3mL) & nhi¢t d§ trong phong. 37% HCI (0,1mL, 1,2mmol) sau d6 duoc bd sung. Hon
hop duoc khudy & nhiét do trong phong trong 1 gid, duge dap tit bang dung dich
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NaHCO; bdo hoa, va duge chiét bang etyl axetat. Lép hitu co duoe rira bang dung dich
nuée mudi va duoc cd. Can duoc tinh ché bang sic ky trén silicagel nhd hexan/axeton
(100/0 dén 60/40, 10 phat) dé thu duoc carbamat mong muén vi du 2 (45mg, 45%) &
dang chit rdn mau tring sau khi dong kho qua dém tr MeCN/H,O (1/1,2mL). LC-MS
theo quan sat M-1 = 594,31 (Theo tinh toan 594,39).

Vidu 3:

Budc 3-1

T (3-1)

Dung dich chtra rugu cé cong thic (1-3) (99mg, 0,2mmol) va CDI (65mg,
0,4mmol) trong MeCN/THF (1/1,1mL) dugc khudy & nhiét do trong phong trong 1,5 gio,
4-tert-butylanilin (90mg, 0,6mmol) va DBU (89uL, 0,6mmol) sau d6 dugc bd sung. Hn
hop phan tmg thu duoc duge khudy & nhiét do trong phong trong 18 gid, sau d6 dugc dap
tat bang dung dich nudc mudi, va duoc chiét bang etyl axetat. L6p hitu co thu gom dugce
rira bang dung dich nuéc mubi va duge co. Cin dugc tinh ché bang sic ky trén silicagel
nhd hexan/axeton (100/0 dén 60/20, 10 phut) thu dugc carbamat c6 cong thie (3-1)
(87mg, 65%) & dang dau khong mau.

LC-MS theo quan sat M+NH,4 = 687,64 (Theo tinh toan 687,53).
Budc 3-2

AN ¢ H g Vidu3

Carbamat c6 cong thirc (3-1) (87mg, 0,13mmol) dau tién dugc hoa tan trong THF
(3mL) & nhi€t do trong phong. 37% HCI (0,ImL, 1,2mmol) sau d6 dugc bd sung. Hon
hop dugc khuéy ¢ nhiét do trong phong trong 1 gid, dugc dap tat béng dung dich
NaHCOj; bdo hoa, va dugc chiét biang etyl axetat. Lép hitu co duge rira bang dung dich
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nude mudi va duge ¢b. Can duogc tinh ché bang sic ky trén silicagel nhd hexan/axeton
(100/0 dén 60/30, 10 phut) dé thu dugc carbamat mong mudn vi du 3 (65mg, 87%) &
dang chét rin mau tring sau khi dong khé qua dém tir MeCN/H,O (1/1,2mL). LC-MS
theo quan sat M+NH, = 599,48 (Theo tinh toan 599,47).

Vidu 4:

'oMe 1, NaHMDS,
PhSeBr

TBSOTf 2.H,0

2,6-lutidin  TgO™

N
OH
0’ RuCly/NalO,
H

) —
Y~ “OH TBSO™
~
4-4 4.5 46
7 o
o4 08
N—\ 1. RSO,NH,, H'
eo 00 08
50~80 °c ‘0 H
TBSO™ OH TBSO OH 2. Hc| MeOH, HO" L "OH
nhiét dg trong phono ~N
4-7 4-8 R= %_O_é Vi dU 4

Budc 4-1:

HCI (10mL, 37%) dugc bd sung vao hop chét co cong thure 4-1 (15,0g) trong
MeOH (100mL) & nhiét do 0°C. Dung dich dugc khudy & nhiét do trong phong trong 1
gid. Dung dich dugc lam bay hoi dén khé, sau d6 cin dugc pha lodng bing EtOAc
(200mL), rtra lién tuc bang dung dich NaHCO; bdo hoa (2 13n mdi lan 30mL) va dung
dich NaCl bzo hoa (1 1an 30mL). L6p hitu co duge 1am khd trén Na,SO,, duoc loc, va
dugc lam bay hoi dé thu duoc hop chét ¢6 cong thirc 4-2 (15,6g, 95,7%) & dang chét rin

mau tring ma dugc sir dung truc tiép trong budc tiép theo.
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Budc 4-2:
“, o] , [0}
“’ OMe rasc, ’ OMe
L TEA, DMAP |
Q0L o [JETA
HO" ™ INy""0H DMF  1gso N on
'\ -\
42 43

TBSCI (10,9g, 72mmol) dugc bd sung vao hop chit co cong thuc 4-2 (15,6g,
36mmol), TEA (10,9g, 108mmol), va DMAP (0,22¢g, 1,8mmol) trong DMF (50mL) &
nhiét d6 0°C. Hon hop dugc khudy & nhiét do trong phong trong 3 gi¢. 200mL nudc dugce
bd sung vao hdn hop va dugc chiét bang EtOAc (3 1an mdi 1in 100mL). Pha hitu co thu
gom dugc rira bang dung dich NaCl bao hoa (3 14n mbi 1an 100mL), sau d6 duoc lam khd
trén Na, SOy, loc va lam bay hoi. Cdn dugc tinh ché bing silicagel (20 dén 40% EtOAc
trong ete dau mo) dé thu duoc hop chét c¢6 cong thie 4-3 (15,82, 82%) & dang chét ran

mau vang.
Buéc 4-3:
2, o] “, [0}
/ 1, NaHVDS N
Oome 1. Na s OMe
“’ PhSeBr @’
SOL RN GG L
TBSO™ Y “'OH TBSO™ ) “'OH
~ ~
4.3 4.4

NaHMDS (2,0M trong THF, 30mL, 60,54mmol) dugc bd sung nho giot vao hop
chit ¢6 cong thic 4-3 (15,8g, 28,83mmol) trong THF (100mL) & nhiét d -78°C trong 1
gid. Hon hop dugc khudy & nhiét do -78°C trong 1,5 gio, sau d6 PhSeBr (8,16g,
34,6mmol) trong THF (40mL) dugc bd sung nhé giot vao hdn hop phan tng. Hon hop
dugc khudy ¢ nhiét do -78°C trong 2,5 gid va ¢ nhiét d trong phong 30 phat. Dung dich
NH,CI bao hoa (30mL) dugc b sung & nhiét do 0°C, duge chiét bing EtOAc (2 1an, mbi
1an 100ml), pha hiru co thu gom duoc rira bang dung dich NaCl bdo hoa (1 1an 30mL),
dugc lam kho trén Na, SOy, duge loc. Dung dich trong EtOAc¢ dugc xtr ly béng 30% H,0,
(10mL) ¢ nhiét do 0°C, sau d6 dung dich duogc khudy & nhiét do trong phong trong 40
phit. Dung dich duoc rita lién tuc bang dung dich NaHCO; bio hoa (30mL), va dung
dich NaCl béo hoa (30mL). Pha hiru co dugce 1am kho trén Na,SO,, dugc loc va duge lam
bay hoi. Cén duogc tinh ché bang silicagel (10 dén 20% EtOAc trong ete ddu mo) dé thu
dugc hop chét co cong thirc 4-4 (10,6g, 67,9%) & dang dau mau vang.
Budc 4-4:
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(o)

%, N ',," N
'OMe OH
0’ DIBALH '
s —— ()
TBSO™ 1N o TBSO™ “'OH

N AN
44 45
DIBALH (1,0M trong PhMe, 85mlL, 85mmol) dugc bd sung nhé giot vao hop
chat c6 cong thirc 4-4 (10,6g, 19,4mmol) trong DCM (100mL) & nhiét do -78°C trong 1
gio. Dung dich dugc lam 4m dén 0°C trong 30 phut, sau d6 MeOH (100mL) dugc bd
sung dé dap tit phan tng. Mudi Rochelle (chira nuér, 100mL) duoc bd sung vao hdn hop
van duc, va hdn hop phan ng nay dugc khudy manh trong 12 gi®. Hon hop duge chiét
bang EtOAc (3 1an mdi lan 100mL), rira lién tuc bang nudce va dung dich nuéc mubi (3
lan mdi 1dn 100mL), 1am khd va loc. Cin duogc tinh ché bang silicagel (20 dén 40%
EtOAc trong ete ddu mé) dé thu dugc hop chét ¢6 cong thuc 4-5 (7,5g, 74,6%) & dang
chit rin mau tring.

Budece 4-5:

OH
“’ RuCIy/NalO, “.
SOL —_ (J&Ts
TBSO™ “OH TBSO™ "“'OH

HZ H:
~ ~

4-5 4-6

NalO, (13,5g, 59,37mmol) dugc bd sung vao hop chét ¢6 cong thuce 4-5 (7,5g,
14,48mmol) va RuCl; (0,155g, 0,72mmol) trong CCly (30mL), MeCN (30mL) va H,0
(50mL) & nhiét do 0°C. Hon hop dugc khuéy & nhiét do trong phong trong 3 gid. Hon
hop duoc dép tit bing nude, duge chiét bang EtOAc (100mL), ria bing nudc va dung
dich nuéc mudi (3 1an mdi 1an 100mL), lam kho, loc dé thu dugc hop chét ¢6 cong thire
4-6 (6,6g, tho) & dang chit rin mau den va dugc str dung truc tiép trong budc tiép theo.
Budce 4-6:

4-6 47

LiAlH, (1,48g, 39mmol) dugc bd sung vao hop chit c6 cong thic 4-6 (6,6g,
13mmol) trong THF (60mL) & nhiét d6 0°C. Hon hgp thu duogc duoc khuéy ¢ nhiét do
trong phong trong 3 gio. Hon hgp duge dap tit bing nude & nhiét do 0°C, duogc chiét

bing EA (3 14n mdi lan 100mL), pha hitu co thu gom dugc rira bing dung dich nudc
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mudi (3 14n mbi lan 100mL), duge lam kho, dugc loc. Cin duge tinh ché bang silicagel
(50 dén 100% EtOAc trong ete ddu md) dé thu dugc hop chét ¢6 cong thirc 4-7 (3,5g,
49,3% clia 2 buéc) & dang chét rin mau trang.
Budc 4-7:

0

T oH oA
() OoERS.
= CDI )
SO NG Of
TBSO™ ) “'OH TBSO™ ) “'OH

47 48

CDI (0,95g, 5,9mmol) dugc bd sung vao ruou c6 cong thic 4-7 (2,40g, 4,9mmol),
va DIEA (0,95g, 7,3mmol) trong DCM (30mL), hdn hop dwgc khudy & nhiét do trong
phong trong 2 gid. Can dugc lam bay hoi va duge pha lodng bing EtOAc (50mL), ria
lién tuc bang dung dich NaHCOj; bdo hoa (2 14n mdi 14n 20mL), va nude (1 1an 20mL).
Sau d6 16p hiru co dugc lam kho trén Na,SOy, dugc loc va duge lam bay hoi. Can duoc
tinh ché bang cot silicagel (0 dén 50% EtOAc trong ete ddu mo) dé thu dwoc hop chét co
cong thuc 4-8 (2,40g, 84,0%) & dang chét rdn mau tréng.

Budc 4-8:
“, [o] “, o 0
T oA o &0
07—\ 1. RSONH,, N-S
S ) "

| X K,CO3, DMF, |

SO~ e o«

o » —_— o o

TBSO" HE OH 2 HCI, MeOH, nhiét d6 trong phong HO H: OH
N ~N

s Re ;_O_é Vidy4

Hop chit c6 cong thirc 4-8 ( 100mg, 0,17mmol) dugc bd sung vao p-BuPhSO,NH,
(0,26mmol), va K,CO; (70,5mg, 0,51mmol) trong DMF (2mL) & nhiét do trong phong,
sau d6 hon hop dugc khudy & nhiét do 50~80°C trong 4 gio. Nudce (10mL) duge bd sung
sau khi lam ngudi dén nhiét do trong phong, dugc chiét bing EtOAc (2 1dn mdi lan
10mL), dugce lam kho trén Na,SO,, dugce loc va dugc lam bay hoi. Cin duge hoa tan
trong MeOH (2mL). Sau d6 1 giot HCI 37% dugc bd sung. Hon hop duogc khudy ¢ nhiét
d¢ trong phong trong 10 phit, sau d6 dugc pha loang bang EtOAc (50mL) va rira lién tuc
bing dung dich NaHCO; bdo hoa (2 1dn mdi lan 10mL) va dung dich nudc mudi (1 lan
10mL). Lép hitu co duoc lam khé trén Na,SO,, duge loc va dugce ¢d. Cin duge tinh ché
br?mg Flash-Prep-HPLC ((IntelFlash-1): Cot, C18; pha dong, MeCN/H,0, B phan phat
hién, UV 254) d@é thu duoc hop chét vi du 4, ESIMS m/z = 616,40 [M+H]".
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Céc hop chit vi du 5-44 va vi du 44a-44p dudi day trong bang 4 dugc didu ché

bang cac quy trinh dudi day tuong tu v6i quy trinh dugc md ta trong Vi du 4.

Bang 4
Vi du sb CAu tric Sé[;\if_ul ?.48
5 574,15
6 644,00
7 527,15
8 566,20
9 643,20
10 642,10
11 642,20
12 610,15
13 553,15
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[M+H]
646,20

627,10

615,15

657,45

645,15

671,15

679,10

657,15

611,10

611,10

14

15

16

17

18

19

20

21

22

23

24
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698,10

726,40

710,00

654,10

632,15

632,45

652,15

636,10

720,05

692,20

637,15

25

26

27

28

29

30

31

32

33

34

35

-65-



36 638,10
37 626,10
38 576,10
39 576,10
40 629,15
41 643,15
42 671,15
43 gty
44 610,10
44-a 655,15
44-b 630,10
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616,10

629,45

628,10

627,10

627,10

626,10

627,10

622,10

590,10

628,10

627,10

44-c

44-d

44-¢

44-f

44-¢

44-h

44-1

44-

44k

44-]

44-m
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44-n 628,15
44-0 628,10
44-p 627,10

Vi du 45:

0e

A
“'OH

e

nhiét do trong phong  TBSO™

O
’ °
1. RSO;NHj, K,CO;, DMF, 50~80°C
2. HCI, MeOH, nhiét do trong phong OH

R=

CO,H
LiAH, “’
e DIEA DCM,
TBSO‘ OH TBSO"
51 45:2

Budce 45-1:

LiAH; (2,6g, 0,067mol) dugc bd sung vao hop chét c6 cong thic 45-1 (7g,
0,014mol) trong THF (150mL) & nhiét d§ 0°C trong diéu kién khi N, hdn hop thu duoc
dugc khudy & nhiét do trong phong trong 1 gid. Sau d6 300mL nuéc duge bd sung &
nhiét d6 0°C, duoc chiét bang EtOAc (3 1an mdi lan 100mL), pha hitu co thu gom dugc

lam khé biang Na,SO,, duge loc va duoc cd, cin dugc tinh ché bang silicagel (20 dén
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40% EtOAc trong ete dau mo) dé thu duoc hop chét dich co cong thirc 45-2 (5,42,79,3%)

¢ dang chat ran mau trang.

Buéc 45-2:
“, OH “, /=N
OW’N\)
D o G
: —_— A
A . :
DIEA, DCM, nhigt ‘0 H
TBSO Y “OH > > ¥ w o
H 2 o trong phong 7580 nE oH
~ ~
45-2 45.3

CDI (2,03g, 12,2mmol) dugc bd sung vao hop chét c6 cong thuc 45-2 (5,3g,
10,5mmol), va DIEA (2,03g, 15,7mmol) trong DCM (30mL), hon hop dugc khuéy o
nhiét dd trong phong trong 2 gi. Cin dugc lam bay hoi va duoc pha lodng bang EtOAc
(50mL), rira lién tuc bang dung dich NaHCOj; bdo hoa (2 14n mdi 14n 20mL), va nuéc (1
lan 20mL). Sau d6 16p hitu co dugc 1am kho trén Na,SO,, dugce loc va dugce lam bay hoi.
Cian dugc tinh ché béng cot silicagel (0 dén 50% EtOAc trong ete dau mo) dé thu duoc
hop chit c6 cong thirc 45-3 (4,6g, 73,2%) & dang chét rin mau tring.

Budc 45-3:
3 H
ve B e
1. RSO;NH,, K,CO3, DMF, 50~80° C £ o
TBso“'H o|-| 2. HCI, MeOH, nhiét do trong phbng HO™ gH q
~ R= 4 "
s Vidu 45

Hop chit c¢6 cong thic 45-3 ( 100mg, 0,17mmol) duoc bd sung vao p-
‘BuPhSO,NH, (0,25mmol), va K,COj; (70,5mg, 0,51mmol) trong DMF (2mL) & nhiét do
trong phong, sau d6 hdn hop dugc khudy & nhiét d6 50~80°C trong 4 gio. Nude (10mL) du
oc bd sung, sau do lam ngudi dén nhiét do trong phong, dugc chiét béng EtOAc (2 14n mdi
lan 10mL), dugc lam kho trén Na,SO,, dugc loc va dugce lam bay hoi. Cin duoc hoa tan
trong MeOH (2mL). Sau d6 1 giot HCI 37% dugc bd sung. Hon hop dugce khudy & nhiét d
0 trong phong trong 10 phut, sau d6 dugc pha lodng bang EtOAc (50mL) va duoc ria
lién tuc bang dung dich NaHCOj; bdo hoa (2 1dn mdi 1an 10mL) va dung dich nudc mubi
(1 lan 10mL). Lép hitu co duge lam khd trén Na,SO,, duge loc va duge cd. Cin duoc

tinh ché bang Flash-Prep-HPLC ((IntelFlash-1): Cot, C18; pha dong, MeCN/H,0, bo
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phan phat hién, UV 254nm) dé thu dugc hop chét dich vi du 45, ESIMS m/z = 596,60
[M+1-2H,07".

Céc hop chat vi du 46-104 va vi du 104a-104k du6i day trong bang 5 duge didu

ché bang cac quy trinh du6i day twong tu véi quy trinh duge mo ta trong vi du 45.

Bang 5
C oz £ S6 lieu MS
Viduso Cau truc [M-1T
46 [M+1-2H,07",
558,25
47 566,35
48 [M+1-2H,07",
520,30
49 [M+1-2H,07",
518,40
50 [M+1-2H,07",
507,30
51 [M+1-2H,07",
533,30
52 604,35
53 658,35
54 630,40
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55 674,60
56 588,35
57 554,35
58 648,40
59 583,35
60 [M+1-2H,07",
540,30
61 [M+1-2H,07",
574,45
[M+1-2H,07",
62 602,50
63 [M+1-2H,07",
624,50
64 [M+ 1 '220]+:
622,50
65 [M+1-2H,07",

574,45
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[M+1-2H,07",
558,50

614,35

650,35

581,50

646,55

592,10

575,15

575,15

538,15

540,15

608,10

66

67

68

69

70

71

72

73

74

75

76
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658,60

642,60

642,60

642,60

624,10

578,15

556,15

604,10

630,20

604,15

634,10

77

78

79

80

81

82

&3

84

&5

86

87
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624,15

628,20

632,10

636,10

584,15

618,10

622,15

575,15

568,25

512,15

526,55

%, o
aH
c)),

0
s
™ oY “OH

H =N,
N
s\
00

HO

&8

89

90

92

93

94

95

96

97

98
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576,10

632,15

672,10

610,15

568,25

606,15

[M-2H20+1]", 546,60

588,30

581,10

576,15

552,15

99

100

101

102

103

104

104-a

104-b

104-c

104-d

104-¢e
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104-f XY g s 630,10

104-g 581,20

ll":nH Q H‘ 3
104-h G T ooi 710,00

104-1 552,15

104-j 589,15

104-k 676,05
Vidu 105

HOW
Budc 105-1:
. N Y TfO" ;j/
o o
TBSO™ H . -,,gH oM o rmso" H "’gH
i Et,0, 0°C~nhiét d6 trong phong B
v 105-2

TfOMe (164mg, 1,00mmol) dugc bd sung vao hop chat trung gian c6 cong thirc
45-3 (400mg, 0,67mmol) trong Et,0 (2mL) & nhiét dd 0°C, sau d6 hdn hop dugc khuéy o
nhiét d trong phong trong 1 gid. Hon hop duge loc va hop chit co cong thirc 105-2 thu

dugc & dang chét rin mau tring (430mg, 84,4%),).
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Budce 105-2:
. O™ .,
7 o /=N 7 o H
TN\) )’N‘Szo
‘ @“’ O | RSO,NH,, NaH, DMF, 0°C~nhiét d trong phong “’ ° &Y j
. Feoolk
TBSO" " "OH 2. HCI, MeOH HO™  “OH
R=
105-2 N

Vi du 105
NaH (30mg, 0,5mmol, 60%) dugc bd sung vao thiazol-2-sulfonamit (0,32mmol)

trong THF & nhiét dd 0°C va dugc khuéy & nhiét d6 0°C trong 1 gid. Sau d6 hop chét ¢co
cdng thue 105-3 (190mg, 0,25mmol) duge bd sung vao hdn hop trén day & nhiét do 0°C
va dugc khudy & nhiét db trong phong trong 1 gid. Hon hop duge dap tit bang dung dich
NH,Cl bdo hoa (10mL), dugc chiét bing EtOAc (2 1dn mdi 1dn 20mL), dugc lam kho trén
Na,SQOy, dugc loc va duge lam bay hei. Can dugce hoa tan trong MeOH (2mL). Sau d6 1
giot HC1 37% duoc bd sung. Hon hop dugc khudy & nhiét do trong phong trong 10 phut,
sau d6 dugc pha loing bang EtOAc (50mL) va dugc ria lién tuc bang dung dich
NaHCOj; bdo hoa (2 1an mdi 1an 10mL) va dung dich nuéc mudi (1 14n 10mL). Lép hitu
co dugce lam kho trén Na,SO,, duge loc va duge ¢o. Cin dugce tinh ché béng Flash-Prep-
HPLC ((IntelFlash-1): Cot, C18; pha dong, MeCN/H,0, B0 phan phat hién, UV 254nm)
dé thu dugc hop chit dich vi du 105, ESIMS m/z = 581,10 [M-17".

Céc hop chat vi du 106-109 duéi day trong bang 6 duoc diéu ché bing cac quy

trinh sau tuong tu v6i quy trinh dugc md ta trong vi du 105.

Béang 6
C oz £ S lieu MS
Viduso Cau tric [M-1]
106 576,15
107 552,15
108 566,10

-77-



28034

109 [M+NH,]", 662,38

Vidy 110:

Vidu 109 Vidu 110

B6 sung Pd-C (3mg, 10%) vao dung dich chira hop chat vi du 109 (30mg) trong
MeOH (2mL) trong diéu kién khi N,. Huyén phti dugc loai khi trong chan khong va duogc
thdi khi H, mdt vai lan. Hon hop dugc khuéy trong binh ciu H, & nhiét do trong phong
trong 1 gio. Sau d6 dugce loc, dich loc dugc lam bay hai dén kho dé thu dugc hop chét vi

du 110 (23mg, 91,9%) & dang chét ran mau tring, ESIMS m/z = 553,10 [M-17"

Vidulll:
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o

it S
HO™ OH HO™ gH TBSO™ TBSO™ "lgH

111-2 111-3 114

“, o
o4 1. RSO;NH,, DBU, DMF,
col “’ @N nhiét do trong phong
— LR -
TBSO™ N “OH 2. HCI, MeOH, nhiét do trong phong Ho™
~
= HO<
111-5 Vidu 111
Buéc 111-1:

“,, [ 2, [o]
G 7 Ol
Ce SOk
HOY NI “OH HO™ ™ "“OH
/ =

4-1 111-2

B sung axit sulfuric (98%, 0, 13mL) vao dung dich chira hgp chét c¢6 cong thuc 4-
1 (6,5g, 15,5mmol) trong MeOH (130mL). Dung dich dugc khudy & nhiét d6 23°C trong
24 gid, va dugc cd trong chan khong. Tinh ché can trén silicagel (105g) bang 0-30%
axeton trong hexan thu dugc hop chét ¢ cong thuc 111-2 (6,6g, hidu sudt 98%).

Budc 111-2:

OON 0y,
O —  CIEr
HO™ ™~ “"OH TBSO" oY ‘OH
b
111-2 111-3

~

Bb sung imidazol (2,20g, 32,3mmol) va TBSCI (2,33g, 15,5mmol) vao dung dich
chira hop chét c6 cong thirc 111-2 (6,39g, 14,7mmol) trong DMF (30mL). Hon hop duoc
khudy & nhiét do 23°C trong 20 gid, dugc ddp tit bing dung dich dém c6 pH 7, va dugc
chiét bing MTBE. L&p hitu co duge rira bing dung dich NaCl bdo hoa, dugc lam kho
trén Na,SO,, va duge ¢d trong chan khong. Tinh ché cin trén silicagel (105g) bang 0-
50% EtOAc/hexan thu dugc hop chét co cdng thire 111-3 (7,59g, hiéu sudt 94%).

Budce 111-3:
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A @ O f
TBSO" I “OH TBSO" IN""0H

yd S
111-3 11-4

Bb sung nho giot LiBH, (2,0M trong THF, 41,6mmol, 20,8mL) va MeOH khan
(1,7mL, 41,6mmol) vao dung dich chita hgp chat c6 cong thirc 111-3 (7,59g, 13,85mmol)
trong THF. Hén hop duogc khqu ¢ nhiét do 23°C trong 15 gio, dugc dap tat tir tir b.’?mg
nuée (100mL), va duge chiét bang EtOAc. Lép nude dugce axit hoa bang 1M HCI dén pH
5 va dugc chiét bang EtOAc (2 14n). Lép hitu co dugc thu gom, dugc rira bang dﬁng dich
IM HCI, dung dich NaCl bao hoa, dugc 1am khd trén Na,SO4, va dugce ¢d trong chin
khong. Tinh ché cin trén silic gel (105g) bing 0 - 30% EtOAc/hexan thu dugc hop chét
c¢6 cong thire 111-4 (6,5g) v6i hiu suét 90%.

“, “, o
OH o4
0. CDI . N—\\N
e ~
TBSO™ “'OH TBSO" ) “OH

Buéce 111-4:

g 111-4 h 111-5
CDI (0,37g, 2,3mmol) dugc bd sung vao ruou cd cong thuc 111-4 (1,00g,
1,9mmol), va DIEA (0,37g, 2,9mmol) trong DCM (20mL), hén hop duoc khudy & nhiét
d trong phong trong 2 git. Thu duoc dung dich chira hop chét trung gian ¢6 cong thirc

111-5 va duge st dung truc tiép.

Bué6cll11-5:

“, o
“’ OJ(N_\\ 1. RSO,NH,, DBU, DMF,
‘ﬁ H N nhiét d¢ trong phong
TBSO™ ) “OH 2. HCI, MeOH, nhiét do trong phong wo™

\ 2
R= .s-@_é
Vidulll

111-5

Hon hop chita p-BuPhSO,NH, (0,3mmol), DBU (92,6mg, 0,61lmmol) trong DMF
(2mL) duoc bd sung vao mot hop chit tuong tu vé6i hop chét trung gian ¢6 cong thirc 111-
5 trén day, hdn hop dugc khudy & nhiét do trong phong qua dém. Nu6c (10mL) duoc bd
sung, sau d6 lam ngudi dén nhiét do trong phong, chiét bing EtOAc (2 1in mdi lan

10mL), lam kho trén Na,SOy, loc va lam bay hei. Cdn dugc hoa tan trong MeOH (2mL),
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sau d6 1 giot HCI 37% dugc bd sung. Hon hop dugc khudy & nhiét do trong phong trong
10 phut, sau d6 dugc pha lodng bang EtOAc (50mL) va dugc rira lién tuc bing dung dich
NaHCO; bdo hoa (2 1an mdi 1an 10mL) va dung dich nuée mubi (1 1dn 10mL). Lép hitu
co duge lam khd trén Na,SO4, loc va ¢d. Cin dugc tinh ché bﬁmg Flash-Prep-HPLC
((IntelFlash-1): Cot, C18; pha dong, MeCN/H,0, bd phan phat hién, UV 254nm) dé thu

28034

dugc hop chét dich vi du 111 ESIMS m/z = 644,40 [M-17.

Céc hop chét vi dy 112-120 dué6i day trong bang 7 duoc diéu ché bing cac quy

trinh duéi day tuong tu véi quy trinh duge mé ta trong vi du 111.

Bang 7
’ , S6 ligu
Vi du so Cau trac MS

[M-1]

112 644,40

113 526,30

114 554,35

115 638,40

116 664,40

117 568,40
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118 555,30
119 581,35
120 580,20

Vidu 209

45-3 Vi du 209 I

Bb sung hop chét ¢6 cong thic 45-3 (100mg, 0,167mmol) vao dung dich chia
(R)-pyrolidin-2-ylmetanol (51mg, 0,501lmmol) va DBU (127mg, 0,833mmol) trong
DCM (5mL). Hon hop thu duge duoc khudy ¢ nhiét do trong phong qua dém. Phan Ung
dugc dap tit bang H,O (10mL), va duoc chiét bang EtOAc (3 14n mdi 1in 10mL). Pha

hitu co thu gom dugc lam kho trén Na,SO,, dugc loc, va duoc ¢o.

Cidn dugc hoa tan trong MeOH (2mL). B6 sung 5uL HCI 37% vao dung dich nay
va hdn hop duogc khudy & nhiét do trong phong trong 10 phut, dugc pha lodng bang
EtOAc (20mL), va rira lién tuc bing dung dich natri bicacbonat bao hoa (10mL) va dung
dich nude mudi (10mL). Lép hitu co duge lam kho trén Na,SO,, dugce loc va duge co.
Can duoc tinh ché bang Flash-Prep-HPLC ((IntelFlash-1): Cot, C18; 16p dong,
MeCN/H,0, Bo phan phat hi¢n, UV 254nm) dé thu dwoc 16,6mg hop chit vi du 209 &
dang chét rin mau tréng. [M-17, 518,20.

Céc hop chat vi du 121-208 va vi du 210-218 dudi day trong bang 8 dugc didu ché
bang cac quy trinh dudi day tuong tw v6i quy trinh dwge mo ta trong vi du 209 bt dau tir
hop chat 4-8, 111-5 hoic 45-3.

Bang 8
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oz £ S6 ligu MS
Vidu so Cau trac [M-1T
“, )2 /@/k
(0]
121 H [M+NH,]" = 599,48
HO™ H "’gH
122 [M-2H,0+1]", 454,35
123 [M-1], 474,4
[M-2H,0+17",
124 504,40
125 [M-17, 524.,4
[M-H,0+17",
126 514,45
[M+HCOOH-17,
127 562,41
[M-H,O+17",
128 460,35
[M-H,0+17",
129 446,50
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130

[M-2H,0+1]",

484,55
e
e
133 [M-17’, 488,35
134 [M-1],, 502,40
135 [M-17’, 488,35
136 [M-1], 476,35
137 [M-1T, 490,40




[M+HCOOH-17,

138 576,55
o H
H TN
139 ¢ H & T on [M+Nal’, 516,40
HoO™ (- “'OH
~
ok
140 I - [M+Na]", 532,35
Ifl s s
HO™ H “'OH
N
141 [M+1], 579,45
142 [M+Na]", 530,40
143 [M-2H,0+1]", 510,55
[M-2H,0+17",
144 564,60
M-2H,0+17"
14 [ 2 ;
. 540,60
wH
146 Ol [M-H,0+1]",
A 486,55
HO\“H Y "/QH
g




148 [M+1]", 601,70
149 [M+Na]’, 516,50
150 [M+HCOOH-1T7,
550,50
151 [M+1]", 549,45
152 [M+1]", 563,50
153 [M+Na]*, 502,35
154 [M+NH,]", 567,50
155 [M-2H,0+17",

500,45
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156 [1\/;1;1;@]*,

o]
157 on [M-17, 492,35
158 [M+Na]", 564,35
159 [M-2H,0+17", 534,35
160 g
161 [M+1T", 594,70
e
164 [M-1T, 478,30
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O
166 [M-2H,0+1]", 532,60
167 [M-2H,0+1]", 532,55
168 [M-H,0+1]", 516,50
169 [M-H,0+1]", 502,60
170 s

171 [M-H,0+1]", 529,40
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173 [M-H,0+1]", 540,35
174 [M-H,0+1]", 540,40
175 [M-H,0+17", 486,35
gl

179 [M-H,0+1]", 506,60
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180 [M-H,0+1]", 516,60
181 [M-H,0+17", 485,55
"o
M
"o
186 [2:{114];
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187 [M-H,0+1]", 518,35
[M-2H,0+1]",
188 496,45
189 [M+NH,]", 599,55
o H
\H N
100 D I K [M-2H,0+1T",
i 470,45
HoY H “'OH
z
191 [M+NH,]*, 529,45
[M-l]-a
192 490,35
193 [M-2H,0+1]", 528,50
c [M+17",
194 547,40
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[M-H,O+17",
195 502,55
[M+17",
196 546,40
[M+NH,]",
197 579,5
“, ’12
198 + 426,40
H
Ho“‘H"'OH
~
[M+Na]",
199 526,40
“, ’[2
uH O
500 08 ( M+1],
A 4624
HO™ H “'OH
~
[M+1]",
201 490,4
202 [M-2H,0+1]", 498,55
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[M-H,0+17",
203 516,55
[M-H,0+17",
204 516,60
[M-H,0+17",
205 494,40
[M-H,0+17",
206 502,20
[M+Na]",
207 542,45
[M+Na",
208 542,30
OH
[M_ 1 ]-a
210 518,20
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213 [M-H,0+1]", 530,50
"
-
216 [M-17, 518,15
217 [M-17, 560,30
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218 [M-17, 562,25

Céc thtr nghiém
Thtr nghiém FXR (NR1H4) cta nguoi

Xéc dinh su chuyén hoat hoa duoc gdy ra béi trinh tu khéi dau Gald qua trung
gian phdi tir @& dinh lwong mirc hoat hoa FXR qua trung gian lién két phéi tir. Kit thu
nghiém sang loc FXR dugc mua tir Indigo Bioscience (S& Catalogue: IB00601) dé xac
dinh hiéu lyc va hi€u qua cia hop chét dugc phat trién boi Enanta ma ¢6 thé cam ung su
hoat héa FXR. Viéc st dung chu yéu h¢ thir nghiém sang loc nay la dé xac dinh hoat tinh
chirc nang ciia FXR cta nguoi. Thit nghiém nay st dung céc té bao dong vat ¢6 va khong
phai nguoi, té bao tring chudt ddng Trung Qudc (Chinese hamster ovary-CHO) duoc
thao tac di truyén dé biéu hién protein NR1H4 ciia ngudi (duoce dung dé chi 1a FXR). Cac
té bao sang loc ciing mang ADN b trg mi hoa luxiferaza ciia bo canh cung ma xdc tac
cac co chat va giy ra su phét xa photon. Cuong d§ phat quang cia phan (ng dugc xac
dinh béng cach st dung thiét bi do do phét quang doc dia, Envision. Céc té bao sang loc
bao gdm gen sang loc luxiferaza dugc lién két chirc ning véi trinh tu khéi ddu dap tmg
v6i FXR. Do d6, viéc xac dinh mirc thay d6i trong viéc biéu hién luxiferaza trong té bao
sang loc di xir 1y thu duge sd do thay thé nhay cam vé mirc thay ddi hoat tinh FXR. ECs,
va hi€u qua (duoc chuin héa theo CDCA dugc dat 1a 100%) duoc xac dinh béng XLFit.
Thr nghiém nay duogc tién hanh theo huéng dan cua nha san xuét. Noi tom lai, tha
nghi¢ém nay dugc tién hanh trong dia mau tring c6 96 15 sir dung thé tich cudi bang
100uL chua té bao vé6i céac lidu khac nhau ctia hop chéat. Té bao sang loc phuc hdi duoc tir
diéu kién bdo quan & -80°C. Tién hanh gid dong nhanh céc té bao dong lanh bing cich
chuyén 10ml thé tich moi truong phuc hoi té bao & nhiét do 37°C vao 6ng chira céac té
bao dong lanh. Dong lai ndp 6ng chira té bao sang loc va dat ngay vao bé nuéc 37°C
trong 5 - 10 phut. Liy dng chtra huyén phu té bao sang loc nay ra khoi bé nuge. Sat tring
bé mit ngoai cua dng bing miéng gac tim 70% ruou, va sau do chuyén 6ng nay vao vom
nudi cdy té bao. Phan tan 90ul huyén phii t& bao vao mdi 1 cia dia thi nghiém c6 96 1.

Chuyén dia nay véo tii i 37°C, dé té bao bam vao day 16. Pha loang hop chét trong dia
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pha loang (Dilution Plate-DP), va str dung cho té bao trong dia thir nghiém (Assay Plate-
AP). Lugng DMSO cua cic miu duoc gitt ¢ ndng do 0,2%. Cac t& bao dugc G thém 22
gio nira trude khi do hoat tinh luxiferaza. Ba muoi phut trude khi dinh dinh luong hoat
tinh FXR, loai bd co chét phét hién va dung dich dém phat hién khoi thiét bi lam lanh va
dat chiing vao noi ¢6 anh sing yéu dé ching c6 thé can bang v&i nhiét do trong phong.
M¢ ndp dia va loai bé toan bd moi truong bang cach dung nd vao trong dd chtra chét thai
thich hop. V3 nhe vao dia da 16n nguoc 1én trén khan gidy hép thu lam sach dé 1y cac
giot nho can. Té bao s& van bam chit vao day 15. B6 sung 100p] chit phat hién luxiferaza
vao mdi 16 cua dia thir nghiém. Dé yén dia thir nghiém nay & nhiét do trong phong trong
it nhat 5 phat sau khi b6 sung LDR. Thiét 1ap thiét bi (Envision) dé tién hanh “lic dia”
mdt lan trong 5 gidy trude khi doc 18 thir nghiém thtr nhat. Thoi gian doc ¢6 thé 1a 0,5
gidy (500 miligidy) mdi 16. ECsy va hiéu qua (dugc chudn hoa theo CDCA duoc dit la
100%) duoc xac dinh bang XLFit.

Thtr nghiém hoat tinh TGRS cta nguoi (GPBARI1) in vitro

Hiéu luc va hiéu qua cia hop chit theo sang ché trén thu thé TGRS dugc danh gia
béng cach st dung céc thir nghiém in vitro duoc tién hanh nhé kit dac biét tir DiscoverX
(CAMP HUNTER™ eXpress GPBARI CHO-K1 GPCR Assay; s Cataloguer: 95-
0049E2CP2S)GPBARI (thu thé axit mat lién két véi protein G 1) ma hoa thanh vién cua
siéu ho thu thé lién két véi protein G (G protein-coupled receptor-GPCR). Viéc hoat hoa
GPBARI sau khi lién két véi phdi tir 1am khoi diu mot loat tng thong tin tht hai ma din
dén dap tng té bao. X Iy cic té bao CHO biéu hién GPBARI béng axit mat din dén
tong hop cAMP ndi bao va ndi by hoa thu thé. Hidu lyc va hiéu qua cta hop chit dbi vai
su hoat hoa GPBARI dugc danh gia bang cach do lugng monophosphat adenosin vong
(cyclic adenosine monophosphat-AMP vong hodc cAMP) trong cic té bao gan bang cach
sir dung thir nghiém mién dich canh tranh dya trén viéc bd sung doan enzym (Enzyme

Fragment Complementation-EFC).

N6i tom lai, sau khi cdy céc t& bao vao vi dia ¢6 96 15 mau trang, dit dia nay trong
ti duge lam 4m 5% CO,, 37°C trong 18-24 gid trudce khi thir nghiém. Vao ngay tht hai,
tién hanh quy trinh cAMP Hunter eXpress thich hgp theo huéng din ctia nha san xuét.
Hoa tan hop chét chu van trong DMSO & ndng do gbc mong mudn, va diéu ché dung
dich pha lodng lién tiép 3 lan cta hop chit chu vén trong dung dich dém thit nghiém té

bao. Nong do cua mdi dung dich pha loadng nén dugc didu ché & 4X ndéng do sang loc
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cudi (ttre 1a 15puL hop chat + 45uL dung dich dém thir nghiém té bao/tac nhan phéan tmng
khang thé cAMP). Dbi voi mdi dung dich pha lodng, néng do cudi cia dung méi nén bn
dinh. Chuyén 15uL hop chéit da pha lodng vao dia thir nghiém va U dia nay trong 30 phut
& nhiét do 37°C. Sau khi 0 chét chi van, bd sung 60uL tac nhan phat hién cAMP téc
dung/hdn hop dung dich cAMP (dung dich dém phén giai cAMP, tac nhén phéan Ung voi
co chat 1, dung dich cAMP D) vao céc 18 thich hop. U trong 1 gio & nhiét do trong phong
(23°C), dugc bao vé tranh anh sang. B6 sung 60pul dung dich cAMP A vao céc 18 thich
hop. U trong 3 gidr & nhiét do trong phong (23°C), dugc bao vé tranh anh sang. Poc cac
mau trén may doc dia phat quang chudn Envision. Tinh toan ECs, trung binh sau phép

bién dbi loga.

Pé danh gid hiéu luc chu van FXR cia cac hop chit vi du cling nhu 1a cac hop
chit dbi chimg, khoang hiéu luc dwoc xac dinh trong thir nghiém FXR ctia nguoi
(NR1H4) nhu dugc néu trong bang 9 duéi ddy. Hidu qua duoc chudn hoa theo CDCA
dugc dat la 100%. (A=ECsy < 0,1pM; B= 0,1uM < ECsy < 1,0uM; C=1,0uM < ECs,<
10uM; D= ECsy > 10uM).

Béang 9
Vidu EC50 (uM) Hiéu qua (%)
CDCA D 100
6-ECDCA B 223
1 B 422
2 B 247
4 A 319
5 B &5
6 B 298
7 C 168
8 B 327
9 A 208
10 A 259
11 A 224
12 A 217
13 B 324
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14 A 270
15 A 197
16 A 187
17 A 211
18 A 221
19 A 219
20 A 203
21 A 225
22 A 262
23 A 182
24 A 193
25 B 182
26 B 206
27 B 173
28 A 194
29 B 186
30 A 261
31 B 207
32 A 164
33 A 266
34 B 186
35 B 152
36 A 205
37 A 207
38 B 203
39 B 182
44-a A 182
44-b A 216
44-c A 183
44-d B 195
44-¢ B 204
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441 A 216
do-g A 209
44-h B 194
44-i B 210
44 A 170
44-k A 158
44-1 B 165
44-m A 206
44-n B 307
44-o0 B 292
44 A 218
45 A 235
46 A 267
47 A 321
48 A 282
49 A 269
50 A 291
51 A 218
52 A 226
53 A 411
54 B 290
S5 A 258
56 A 326
57 A 392
58 A 366
59 A 428
60 A 309
61 A 270
62 A 299
63 A 396
64 B 281
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322
320
290
286
368
333

317
305

352
358
386
234
383
365
376
363

372
294
275

270
240
288
274
236
278
225
313
218
288

268
420

65

66

67

68

69

70

71

72
73

74

75

76

77
78

79

80
81

82
&3

&4
&5

86
87
88

&9
90
91

92
93

94
95

-100-



28034

96 A 388
97 B 245
98 B 279
99 C 51
100 A 316
101 B 289
102 A 235
103 A 294
104-a A 242
104-b A 363
104-c C 34
104-d C 35
104-¢ B 239
104-f A 213
104-g A 289
104-h C 208
104-i A 314
104-] A 327
104-k B 180
105 C 34
106 C 35
107 B 239
108 C 309
109 C 142
110 C 28
111 B 208
112 B 123
113 C 130
114 B 345
115 B 376
116 C 294
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365
367
370
485

204

379
225
305

187
308

138
323

256
202
205
283

267
224

185
270

297
310
246
293

247
202
229
247
223
228

117
118

119

120

121

122

123

124

125

126

127

128

129

130
131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147
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37
232
303
253

276
230

138
278

193

178
240
221

142
226
277
266

191

158
30
321

302
257
283

179
201

209
228
210
368
460

196

148

149

150
151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170
171

172

173

174
175

176

177

178
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333

390
382
419
451
213

392
373
421

459
215

410

330

186

179

170
288

299

101

139

14

393

380
310

174

188
205

199

179

180
181

182
183

184
185

186

187
188

189

190
191

192

193

194
195

196

197

198

199
200
201
202
203

204
205

206
207
208
209
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210 A 156
211 A 198
212 A 479
213 A 460
214 A 194
215 A 143
216 B 478
217 A 337
218 A 356

Mic du sang ché duoc thé hién va md ta cu thé c6 vién din dén cic phuong an
dugc uu tién cda chung, nhung nguoi c6 hi€u bict trung binh trong linh vuc k¥ thuét nay
hi€u rang cé thé ti€n hanh cac thay d6i khac nhau ma khong nam ngoai pham vi clia sang

ché duogc bao gom bdi yéu cau bdo ho di kem.
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YEU CAUBAO HQ

1. Hop chét c6 cong thirc I hodc mubi dugce dung cua né:

trong do:
R, 14 hydro hodc metyl;
Ry dugce chon tir nhém bao gém:
1) -C(O)NRoR11;
2) -C(O)NHSOR;
3) -SO,R;; va
4) -C(O)Ry;
R; duoc chon tir nhém bao gdm:
1) Halogen;
2) Hydroxyl;
3) -C;-Cs alkyl dugc thé hoic khong dugc thé;
4) -C,-Cg alkenyl dugc thé hoic khong dugc thé;
5) -C,-Cs alkynyl dugc thé hoc khong duoc thé;
6) -C;-Cg xycloalkyl dugc thé hoic khong duoc thé;
7) Aryl duge thé hoic khong duoc thé;
8) Arylalkyl duoc thé hoic khong dugc thé;
9) Heteroxycloalkyl duge thé hoic khong duoc thé;
10) Heteroaryl dugc thé hodc khong duoc thé;

11) Heteroaryl duoc thé hoic khong dugc thé alkyl; va

-106-



28034

12) -NRyoR 113
R, 1a hydro;
R. 1a hydro;
m dugce chontir 0, 1, 2 va 3;
Rj; 14 hydro hodc hydroxyl;
R4 12 hydro hodc hydroxyl;
Rs va Rg duoc chon doc lap tir hydro va nhom béo vé hydroxyl;
R; duoc chon tir nhém bao gbm hydro va -C;-C; alkyl duoc thé hoic khong dugc thé;
va

m3i Ry, va Ry, duge chon doc 1ap tir hydro, -C;-Cy alkyl dugc thé hogc khong duge thé, -
C,-Cs alkenyl duge thé hoic khong duogc thé, -C,-Cy alkynyl duoc thé hodc khong duoc
thé, -C5-Cg xycloalkyl dugc thé hoic khong dugc thé, hodc Ry va Ry cling v&i nguyeén tir

nito ma chiing gén vao tao thanh vong di vong.

2. Hop chét theo diém 1, trong d6 hop chét ndy c6 cong thic II, hodc mubi duge dung

cta no:

Ry m

trong do R,, Rb, R., Ry, R3, Ry, R; va m 12 nhu dugce x4c dinh trong diém 1.

3. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thirc 1a mot trong cac cong thirc
(I-4), (I11-5), (I1I-6), (I1I-10), (II-11), (1I-12), (II-16), (I1I-17) va (III-18), hodc mudi

duogc dung cua no:
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m

NH
Rz R |
2R

HO"
HO'

H i v "'OH
Ry (n-4) H Ry (11-5)

Ry
R, Re HN—%—O

HO™ HI
(-11) Ry (-12)

?H %El

0-‘(0 F1
m
Ry R. HN Y

HE HO" [ “OH v "OH
Ry (li-16) Ry (17 H& (n-18)

trong d6 R,, Ry, Re, Ry, Ry, Ry7ya m 14 nhu duge xé4c dinh trong diém 1.

4. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thirc IV, hodc mudi duoc dung
cua no:

l,"‘ [o)

Ho™'

H Z
g )

trong d6 Ry, Ry, va m 1a nhu duge xéac dinh trong diém 1.
5. Hop chét dugc chon tir cac hop chat c6 cong thirc IV:

o~

N—R,

R/

HO™'
H

T )

trong d6 R,, Ry, va m dugc mo ta cho mbi hop chét trong bang 1, hodc mubi duoc dung

cua no:
Bang 1
Plol R | Re| Plm| R |Re| 2 |m| R |Re
chat chat chat

1 |0] Metyl | H| 34 |1 |Metyl | H | 67 | 2| Metyl | H
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2 10 Etyl H | 35 | 1] Etyl H | 68 |2 Etyl H
3 |0 Isopropyl H 36 |1 fsopro | 1 69 |2 tsopropy | H
pyl 1
4 10 Butyl H | 37 | 1| Butyl | H| 70 | 2| Butyl H
5 0| tButyl | H | 38 |1 |tButyl| H | 71 |2 | t-Butyl | H
6 0 | Propyl H | 39 |1 |Propyl| H | 72 |2 | Propyl | H
7 0 | Benzyl H | 40 | 1 |Benzyl| H | 73 | 2 | Benzyl | H
8 |0 Vinyl H | 41 [ 1| Vinyl | H | 74 | 2 | Vinyl H
9 | 0 Alyl H | 42 | 1] Alyl H | 75 |2 Alyl H
10 |0 CF; H | 43 |1 CF; H | 76 |2 CF; H
11 10 < H | 44 |1 < H | 77 |2 = H
12 [0 K H | 45 [1| + | H | 78 [2] k& H
13 10 <« H |46 |1 | g |H |79 [2| “« | H
14 |0 = |H|47 |1 H|8 |2 ) |H
15 |0 Metyl | Me | 48 | 1 | Metyl | Me | 81 | 2 | Metyl | Me
16 | 0 Etyl Me | 49 | 1 Etyl | Me | 82 |2 Etyl Me
17 | 0 | Isopropyl Me s0 |1 Isopro | Me 23 | 2 Isopropy | Me
pyl I

18 | 0| t-Butyl [ Me | 51 | 1 |t-Butyl | Me | 8 | 2 | t-Butyl | Me
19 | 0| Propyl |Me | 52 | 1 | Propyl | Me | 85 | 2 | Propyl | Me
20 | 0| Benzyl | Me | 53 | 1 |Benzyl | Me | 8 | 2 | Benzyl | Me
21 | 0 Vinyl Me| 54 | 1| Vinyl | Me | 87 | 2| Vinyl | Me
22 |0 Alyl Me | 55 | 1| Alyl | Me | 88 |2 Alyl Me
23 |0 CF; Me | 56 |1 CF; | Me| 8 |2 CF; Me
24 10 =< Me | 57 |1 +=1 | Me | 90 |2 = Me
25 10 g Me | 58 | 1| “«q |[Me| 91 |2 < Me
26 [0 = |Me| 59 | 1|+ [Me| 92 2] ) |Me
27 | 0 AL 60 | 1] A | B2 AP

28 | 0 AP 61 | 1] AR 9% |, A

29 |0 £§1} 62 |1 ﬁfﬁ} 95 | 5 ﬁfﬁ?
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31 | 0 J* 64 | 1] |72 e

2o S 65 1| US| ¥ o] S

33 |0 HLU)\ 66 | 1 ﬁf S P(L,r\
| | |

6. Hop chét theo diém 1, trong d6 hop chat nay dugc chon tir cac hop chét c¢6 cong thirc

V, hodc muoi duge dung cua né:

V)

trong d6 R; va m dugc mo ta cho mdi hop chit trong bang 2:

Béang 2
Ho Ho Ho
chéI: " ki chélz " f chért) " f
100 | O Metyl 127 | 1 Metyl 154 | 2 Metyl
101 | O Etyl 128 | 1 Etyl 155 | 2 Etyl
102 | 0 | Isopropyl | 129 | 1 | Isopropyl | 156 | 2 | Isopropyl
103 | 0 Butyl 130 | 1 Butyl 157 | 2 Butyl
104 | O t-Butyl 131 | 1 t-Butyl 158 | 2 t-Butyl
105 | 0O Propyl 132 | 1 Propyl 159 | 2 Propyl
106 | O Benzyl 133 | 1 Benzyl 160 | 2 Benzyl
107 | O Vinyl 134 | 1 Vinyl 161 | 2 Vinyl
108 | O Alyl 135 | 1 Alyl 162 | 2 Alyl
109 | O CF; 136 | 1 CF; 163 | 2 CF;
110 | 0 = 137 | 1 < 164 | 2 <
1| o| +& 138 | 1 K 165 | 2 K
112 | 0 g 139 | 1 4 166 | 2 4
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113 | 0 = 140 | 1 = 167 | 2 =
114 | ¢ = 141 | 1 =) 168 | 2 =
s o[ =0 |142]1 =) 169 [ 2 | (O
16 [ o] +0O (w1 | O [170] 2] w0
17 10| = | 144 |1 o 1Tt 2| R
118 | 0| NH, | 145] 1 NH, 172 | 2 | NH,
19 {0 | = | 146 | 1 ) 173 | 2 | =D
120 | 0 | oo | 147 | 1 | =)o | 174 | 2 | +)oen
2010 | X2 Jus 1| Y2 s 2| D
122 19 *‘p 149 | 1 "Q 176 | 2 *‘@
123 00| W2 o1 | K9 77| 2| B2
124 1o | By | 151 | 1 178 | 2
12510 =) [ 1521 =) [119] 2] )-
126 | 0 F 153 | 1 F 180 | 2 F

VI:

trong d6 Ry v, m cho moi hgp chat duoc néu trong bang 3, hodc mudi duge dung cia no:

Ho™

H
N

Vi)

Béang 3

Hop | m R, Hop | m R, Hop m R,
chat chat chét

181 | O Metyl 208 1 Metyl 235 2 Metyl
182 1 0 Etyl 209 1 Etyl 236 2 Etyl
183 | 0 | Isopropyl | 210 1 | Isopropyl | 237 2 | Isopropyl
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184 | 0 Butyl 211 1 Butyl 238 2 Butyl
1851 0 t-Butyl 212 1 t-Butyl 239 2 t-Butyl
186 | 0 Propyl 213 1 Propyl 240 2 Propyl
187 | 0 Benzyl 214 1 Benzyl 241 2 Benzyl
188 | O Vinyl 215 1 Vinyl 242 2 Vinyl
189 | 0 Alyl 216 | 1 Alyl 243 | 2 Alyl
190 | 0 CF, 217 | 1 CF; 244 | 2 CF;
191 | 0 < 218 | 1 < 245 | 2 =<
192 | 0 X 219 | 1 K 246 | 2 L
193 | 0 gy 220 | 1 <4 247 | 2 gy
194 | 0 =) 21 |1 e 248 | 2 )
195 | 0 =) 222 | 1 =) 249 | 2 =)
196 | 0 0 223 | 1 0 250 | 2 0
197 | 0 =) 224 | 1 =) 251 | 2 ()
198 | 0 = 225 | 1 = > 252 | 2 ()
199 | 0 NH, 226 | 1 NH, 253 | 2 NH,
200 | 0 ) 227 | 1 ) 254 | 2 )
201 | 0 | o | 228 | 1 | oo | 255 | 2 | )oen
202 | 0 :—Q 229 | 1 s—@ 256 | 2 @
203 | 0 ;—Q 230 | 1 @ 257 | 2 ¢-§3
204 | 0 ._‘Q 231 | 1 (——@ 258 | 2 s-@
205 | 0 232 | 1 259 | 2
206 | 0 | +)— 233 | 1| =) 260 | 2 | =O)—
207 | 0 F 234 | 1 F 261 | 2 F

8. Hop chét theo diém 1, trong d6 Ry, 1a —SO,R;.

9. Hop chét theo diém 1, trong d6 hop chit nay c6 cong thuc (V);
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|\

~N V)

>
hodc muoi dugc dung ctia nd, trong d6 m va R, 1a nhu dugc xac dinh trong diém 1.

10. Hop chit duogc chon tir céc hop chit néu dudi day, hodc mudi duge dung cta né:

Vi du s6 Cong thirc ciu tao
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10

11

12

13

14

15

16

17
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CF3

OCF;

26

27

28

18

19

20

21

22

23

24

25
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29

30

31

32

33

34

35

36

37

38

39
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40

41

42

43

44

44-a

44-b

44-c

44-d

44-¢

44-f
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44-g

44-h

44-i

44-j

44-k

44-1

44-m

44-n

44-0

44-p

45
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46

47

48

49

50

51

52

53

54

55

56
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OCF

57

58

59

60

61

62

63

64

65

66
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67

68

69

70

71

72

73

74

75

76
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77

78

79

80

&1

82

&3

84

&5

86
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&7

88

&9

90

91

92

93

94

95

96

97
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98

99

100

101

102

103

104

104-a

104-b

104-c

104-d
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104-e

104-f

104-g

104-h

104-1

104-j

104-k

105

106

107
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0

g

N

108

109

110

111

112

113

114

115

116

117

118
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119

120

121

122

123

124

125

126

127
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128

129

130

131

132

133

134

135
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136

137

138

139

140

141

142

143

144
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145

146

147

148

149

150

151

152

153
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154

155

156

157

158

159

160

161

162
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163

164

165

166

167

168

169

170

171
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172

173

174

175

176

177

178

179
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180

181

182

183

184

185

186

187
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188

189

190

191

192

193

194

195

196
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197

198

199

200

201

202

203

204
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205

206

207

208

209

210

211

212

-137-




213

214

215

216

217

218

ho#c mubi dugce dung ctia no.

12. Hop chét theo diém 10, trong d6 hop chét nay c6 cong thuc:
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hodc mu6i dugc dung ctia nd.

13. Hop chét theo diém 10, trong d6 hop chét nay c6 cong thirc:

ho#c mubi duge dung cuia nd.

14. Hop chét theo didm 10, trong d6 hop chit nay c6 cong thic:

ho#c mu6i duge dung cua no.

15. Hop chét theo diém 10, trong d6 hop chét nay c6 cong thic:

hodc mubi dugc dung cua nd.

16. Hop chét theo diém 10, trong d6 hop chét nay c6 cong thirc:

hodc mudi dugc dung cua nd.
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17. Hop chét theo diém 10, trong d6 hop chit ndy c6 cong thic:

hodc mudi dugce dung cua no.

18. Hop chét theo diém 10, trong d6 hop chit nay c6 cong thuc:

HO™

hodc mudi dugc dung cia nd.

19.  Dugc phdm chira hop chit theo diém bt ky trong s6 cac diém tir 1 dén 18 va chét

mang dugc dung.
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