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Linh vue ky thuat dwoc dé cap

Sang ché dé cap dén hop chat monobactam mdi, quy trinh diéu ché ching va su
dung ching dudi dang chat dé di€u tri bénh. Cu thé 14, sang ché dé cap dén hgp chat

monobactam hitu dung lam chit khang sinh dé diéu tri bénh nhiém khuan.
Tinh trang ky thuit ciia sang ché

Viéc dua thude khang sinh vao diéu tri bénh nhiém khuén 1a mét trong cac thanh
tuu y hoc 16n ctia thé ky 20. Tuy nhién, trong vai thap ky qua, vi khuan khang nhiéu loai
thube khang sinh da bat diu xuét hién trén toan thé gi6i, de doa tinh hi€u qua cua viéc
diéu tri bang khang sinh. Chi riéng & My, it nht 23000 ngudi mdi nam tir vong do nhiém
truc tiép vi khudn khang thudc khang sinh, va nhidu nguoi khac chét vi céc tinh trang
bénh ton tai trude do bi trAm trong hon do bénh nhiém tuong tw. Antibiotic Resistance
Threats in the United States, 2013, Center for Disease Control, Atlanta, Georgia. Cac
thude khang sinh mai la can thiét dé ché)ng lai mdi de doa hién tai va tuong lai cua vi

khuén khéang da thudc.

B-lactam la thude khang sinh duge sir dung rong rai nhéat dé diéu tri bénh nhiém
khuan nghiém trong. Cac thube khang sinh nay bao gdbm carbapenem, cephalosporin,
penixilin, va monobactam. Nhu quan sat duogc dbi véi cac loai khang sinh khac, kha
ning khang p-lactam da xuat hién. i véi phan 16n vi khuan gam am, kha nang khang
ndy vé co ban la duge thic déy bai biéu hién cua p-lactamaza, enzym thiy phéan hop
chat p-lactam. C6 4 loai B-lactamaza khac nhau (A, B, C, va D) ¢6 kha nang thuy phéan
xen phu nhung khac biét tdp con cua B-lactam (Drawz and Bonomo, Clin. Micro. Rev.,
2010, 23:160-201). Trong khi p-lactamaza loai B, ciing dugc biét dén nhu 1a metallo f-
lactamaza (MBL), khong phai 1a B-lactamaza pho bién nhét tim thay trong phong kham,
tan suat va phan bd biéu hién cua ching dang ting va thé hién méi de doa trong y hoc
déang ké vi (i) MBL ¢6 kha nang thiy phan tit ca céc B-lactam ngoai trir monobactam,

va (ii) khong gidng nhu B-lactamaza loai A va C, khong c6 chét trc ché ¢6 sin cho MBL.

Aztreonam, monobactam, dugc chap thuan lan dau tai My vao nam 1986 dé dicu
tri bénh nhiém khuan gam 4m hiéu khi va van 1a monobactam duy nhat dugc st dung &
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Acinetobacter. Vi monobactam von di khéng su thity phan bang MBL, mot s6 cong ty
d3 bit dAu phat trién hop chat monobactam méi dé didu tri bénh nhiém do vi khuén gam
am. Hop chat monobactam chira gbc thu quan chua sit duoc boc 10 trong WO
2007/065288, W02012/073138, J. Medicinal Chemistry 56: 5541-5552 (2013), va
Bioorganic and Medicinal Chemstry Letters 22:5989 (2012).

WO02017/106064 boc 16 hop chét biaryl monobactam va sit dung ching dé diéu
tri bénh nhidm khudn. Cong bd don sing ché My s6 US 2015/0045340 va s6 US
2014/0275007 bdc 16 oxamazin monobactam va stir dung chiing lam chét chdng vi khuan.
Cong bb don sang ché My sb US 2015/0266867 boc 16 hop chat monobactam méi dé sur
dung lam chét chéng vi khudn. WO 2013/110643 boc 1o dan xuat monobactam duoc thé
amidin md&i va st dung ching lam chét phan (mg khang khudn. WO 2015/103583 bdc

16 dan xuét monobactam hiru dung dé diu tri bénh lay nhiém ma 1a bénh nhiém khuan.

Nhu cau vé6i thude khang sinh méi dé vuot qua kha nang khang da thude 1a lién
tuc. Hop chit duogc boc 10 theo sang ché duoc thiét ké dé dép ung nhu cau y hoc nay,
thong qua viéc dung chinh chung hodc két hop véi thich hop chét trc ché p-lactamaza.
Bén chit ky thuit ctia sang ché

Sang ché dé cap dén thiét ké va tong hop chit tuong tu monobactam, loai thude
khang sinh mdi hiéu qua rat cao d6i voi khoang rong vi khuén gam am. Céc hop chét
nay va mudi duge dung cua ching co thé hitu dung lam cht diéu tri bénh dé diéu tri
1am sang céac bénh nhidm khéac nhau do vi khudn gam am, bao gbm chiing ma khang da
thude. Céc hop chit ¢ thé dugc st dung mdt minh hodc két hop voi chét tc ché B-

lactamaza thich hgp. Sang ché bao gom hop chét c6 cong thuc I:

(R), /

R’ U
RZﬁ/\Z v%\ 4
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M
hodc mudi duoc dung ciia né, trong do:
T 1a CH hoic N, v6i didu kién 1a khong nhiéu hon hai trong s6 T, U va V 1a N;
U la CH hoac N;

V 1a CH hodc N;
W la
1) lién két, hodc
2) O;
Qla
1) N, hodc
2) CR?;
X1a
1) O, hoac
2) CHy;
Y la
1) O,
2) NR?,
3) S, hodc
4) CHoa,
v6i diéu kién 1a khi Y 1a O, NR? hoic S sau d6 X khong 1a O;
Z la
1) O,
2) S,
3) CHa, hoac

4) NH,



v6i didu kién 12 khi Z 12 O, S hodc NH, sau d6 X khong 1a O

Ala

Y
2)
3)
4)
5)
6)
7)
8)

47440

—C(=NH)-NH,
-(CH2){N(R")-AryC,
-(CH2)qO-AryC,
AryC,
-(CH2)qN(R7)-HetC,
-(CH2)qO-HetC,
HetC, hoac

C;-C7 xycloalkyl,

4/177

trong d6 CH, va C3-C7 xycloalkyl khong duge thé hode duge thé bang mot dén

bon R';

AryC la vong thom don vong 5 dén 6 canh c6 0, 1, 2 hodc 3 nguyén t&r vong dugc

chon doc 1ap tir N, N 1a mudi bac bon, O va S, khong duge thé hogc duoc thé bang mot

dén bén Rl trong d6 AryC duge dung hop tiry ¥ vdi vong heteroxycloalkyl 4 dén 7 canh

chtra mot dén hai nguyén tir khac loai dugc chon tur O, S va—NRé;

HetC la vong don vong no hodc khong no don 4 dén 7 canh ¢6 1, 2 hodc 3 nguyén

tir vong di vong dugc chon doc 1ap tur N, N la mudi bac bdn, O va S, khong dugc thé

hodc duoc thé bing mot dén bdn R;

Lla

1) khong co,

2) R4,

3) -NHRY,

4) -N(RY;,

5) -ORY,

6) -(CH2)aR",

7) -C(O)R*

8) -C(NH)R*, hodc
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9) -S(O)mRY,
trong do L khong duoc thé hodc dugc thé béng 1-4 phém tir thé dugc chon tur R¢;
M la
1) R,
2) -NHR>,
3) -N(R%),
4) -OR?,
5) -(CH2)uR>,
6) -C(O)R>,
7) -C(NH)R?, hodc
8) -S(O)WR?,
trong d6 M khong dugc thé hodc duoc thé bang 1-4 phan tit thé duge chon tir RS,
R'la
1) hydro,
2) -Ci-Cs alkyl,
3) -C3-C7 xycloalkyl,
4) -C(O)ORS,
5) -C(O)R°RY,
6) tetrazolyl,
7) oxadiazolonyl,
8) HetA,
9) AryA,
10) -S(O)mR®,
11)-S(O)mNR°RY, hodc
12) -P(O)(R®)p,

trong d6 -Ci-Cs alkyl va -C3-Cs xycloalkyl khong duoc thé hodc duoc thé bing

mot dén ba R%;

R? 1a



1) hydro,

2) -C-Cg alkyl,

3) -C3-C7 xycloalkyl,

4) -C(O)ORS,

5) -C(O)nR°RY,
6) tetrazolyl,

7) oxadiazolonyl,
8) HetA,

9) AryA,

10) -S(O)mR®,

11) -S(0)mNR°RY, hodic

12) -P(O)(R®)p,

6/177

trong d6 -Ci-Cs alkyl va -C3-C7 xycloalkyl khong dugc thé hodc dugc thé biang

maot dén ba R?,

v6i didu kién 1a khi R' 12 -C(O)ORE, -C(O)RRY, -S(0)nR. -S(O)mNR R, hogc
_P(O)(R®),, sau d6 R? khong 1a -C(O)OR?, -C(O)RRY, -S(O)mR°, -S(0)mNRRE, hodc -

P(O)R®)p;

HetA 1a vong don vong no hodc khong no don 4 dén 7 canh c6 1, 2 hodc 3 nguyén

t vong di vong dugc chon doc 1ap tur N, N 12 mudi bac bén, O va S, khong duoc thé

hoac dugc thé béng mot dén bdn RS;

AryA 1a vong thom don vong 5 dén 6 canh c6 0, 1, 2 hodc 3 nguyén tir vong dugc

chon doc lap tu N, N la mudi bac bdn, O va S, khong duoc thé hodc duoc thé bé‘mg mot

dén bén RS;
R31a

1) hydro,
2) Ci-Cy alkyl,
3) halogen, hodc
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4) Cs3-Crxycloalkyl,

trong d6 C1-Cy alkyl va C3-Crxycloalkyl khong duoce thé hodc dugc thé bang mot
dén ba RY;

mdi 1an xuét hién ctia R* doc 1ap la:
1) hydro,
2) -C1-Cio alkyl,
3) -C»-Cs alkenyl,
4) -(CH2)nORS,
5) -S(O)mR,
6) -S(O)mNRRY,
7) -(CH2)sNRRY,
8) -OC(O)R®,
9) -C(O)ORS, -CN,
10) -C(O)nR°RY,
11) -NR°C(O)R®,
12) -NR°C(O)OR?,
13) -NR°C(O)R°RY,
14) -NRCS(O)mRe,
15) =NR!!,
16) -C3-C7 xycloalkyl,
17) -O-C3-Cesxycloalkyl,
18) -C1-Coalkylen-Cs-Cexycloalkyl,
19) -0-C-Coalkylen-C3-Cexycloalkyl,
20) HetB,

21) -O-HetB,



trong d6 R* khong dugc thé hoic duge thé bang mot dén bon R;
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22) -Ci-Cioalkylen-HetB,

23) -O-Ci-Cioalkylen-HetB,
24) AryB,

25) -O-AryB,

26) -C1-Cioalkylen-AryB, hoac

27) -0-Ci-Croalkylen-AryB,

8/177

AryB la vong thom don vong 5 dén 6 canh c6 0, 1, 2 hodc 3 nguyén tr vong dugc

chon doc lap tr N, O va S, khong duoc thé hodc duoc thé béng mot dén bdn R®;

HetB 12 vong don vong no hodc khong no don 4 dén 7 canh ¢6 1, 2 hoac 3 nguyén

tir vong di vong dugc chon doc lap t N, N 1a mudi béc bon, O va S, khong dugc thé

hodc duogc thé bang mdt dén ba R%;

R’ 1a

1) hydro,

2) C1-Cyo alkyl,
3) -C»-Cg alkenyl,
4) -(CH2)uORS,
5) -S(O)VR®,

6) -S(O)NR°RY,
7) -(CHz)uNR°RY,
&) -OC(O)R®,

9) -C(O).ORe,

10) -CN,

11) -C(O)sR°RY,
12) -NR¢C(O)R®,

13) -NR°C(O)ORS,
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14) -NR°C(O)R°R,
15) -NR°S(O)VR®,
16) =NR!!,
17) -C3-C7 xycloalkyl,
18) -O-C3-Cexycloalkyl,
19) -Ci-Cioalkylen-Cs-Cexycloalkyl,
20) -0O-C1-C1o alkylen-Cs-Cexycloalkyl,
21) HetB,
22) -O-HetB,
23) -Ci1-Cioalkylen-HetB,
24) -0-C;-Co alkylen-HetB,
25) AryB,
26) -O-AryB,
27) -C1-Cioalkylen-AryB, hoac
28) -O-Ci-Cioalkylen-AryB,
trong d6 R® khong dugc thé hotic duoc thé bing mot dén bon RS;
mdi 1an xuét hién cia R® doc lap 1a
1) halogen,
2) -Ci-Cealkyl,
3) -OR¢,
4) -S(O)R®,
5) -S(O)\NR°RY,
6) -C(O)RS,
7) -OC(O)RE,

8) -C(O)OR®,



R’ 1a
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9) -CN,

10) -C(O)aR°RY,

11) -C(NH),R°RY,

12) -(CH2).NR°RY,

13) -(CH2)uNR°RY,

14) -N(R*)(C(O)R?),

15) -N(R)(C(O)OR?),

16) -N(R®)(C(O).R°RY),
17) -N(R)(S(O)1R®), hodc

18) HetB;

1) hydro,
2) Ci-Cs alkyl, hoac
3) Cs-Cy xycloalkyl,

10/177

trong d6 Ci-Cs alkyl va C3-C7 xycloalkyl khong dugc thé hodc duogc thé bang

mot dén ba R?;

R? 1a

R’ 1a

R!%1a

1) hydro,
2) Ci-Cq alkyl, hodc
3) C3-Cy xycloalkyl;

1) hydro,
2) Ci-C4 alkyl, hodc
3) C3-C7 xycloalkyl;

1) hydro,
2) Ci-Cy alkyl, hoac
10
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3) Cs3-C7 xycloalkyl;
R''1a
1) hydro,

2) Ci-Cy alkyl, hoac
3) C3-C7 xycloalkyl;

R'ZvaR" doc lap 1a
1) hydro,
2) -SCi-Csalkyl,
3) C1-Cs alkyl,
4) -(C1-Csalkylen),OCi-Csalkyl, hodc
5) -(C1-Csalkylen).NC;-Csalkyl,

trong d6 -SCi-Csalkyl, Ci-Cs alkyl, -(C1-Csalkylen),OC-Csalkyl va -(Ci-
Csalkylen),NC;-Csalkyl khong dugc thé hodc duoc thé bang mot dén bay flo, hodc, thay
vao do, R12 vaR" cung v6i cacbon ma ching dugc gén vao, tao thanh C4-C7 xycloalkyl
don vong hodc C4-C7 heteroxycloalkyl don vong ¢6 1, 2 hodc 3 nguyén tr vong di vong
doc lap duge chon tir N, O va S, trong d6 Cs-C7 xycloalkyl va C4-C7 heteroxycloalkyl
khong dugc thé hodc duoc thé béng mot dén ba phén ttr thé doc 1ap dugc chon tir -F, -

OH va -OC-Csalkyl;
R'"1a

1) hydro,
2) Ci-Cy4 alkyl, hodc
3) C3-C7 xycloalkyl;

moi 1an xuat hién cua R* doc lap la

1) hydro,
2) halogen,

3) Ci1-Csalkyl,

4) -NR°RY, hodc

11
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5) -ORS;
mdi 14n xuét hién cta R® doc 1ap 1a
1) hydro,
2) -C1-Cs alkyl,
3) -OC1-Cs alkyl,
4) OH,
5) N(R?)2, hodc
6) halogen,
trong d6 -C1-C; alkyl khong dugc thé hodc duoc thé béng mot dén ba R?;
mdi 14n xuét hién ctia R va RY doc 1ap la:
1) hydro,
2) -Ci-Cyo alkyl,
3) -C3-Cio alkenyl,
4) -C3-Cg xycloalkyl,
5) -C1-Cio alkylen-Cs-Cg xycloalkyl,
6) HetA,
7) -Ci-Croalkylen-HetB,
&) AryB,
9) -Cy-C1o alkylen-AryB, hodc
10) -Ci-Cio alkylen-HetB,
hoic, theo cach khac, R va RY ciing v6i nguyén tir nito ma ching duoc gin vio,
tao thanh heterxycloalkyl 4 dén 7 canh tuy y chira mot dén hai nguyén tu khéc loai bd
sung doc 1ap duge chon tu 0, S va -NRg, va trong do mdi R¢ va RY khong dugc thé hoac
duoc thé bang mot dén ba R
mai 14n xuét hién ctia R® doc lap la:

1) hydro,
12
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2) -C1-Choalkyl,

3) -C»-Cio alkenyl,

4) -OH,

5) -OC-Cy alkyl,

6) -C3-Cg xycloalkyl,

7) -C1-Cio alkylen-Cs3-Ce xycloalkyl,

&) HetB,

9) -C1-Cio alkylen-HetB,

10) AryB,

11) -Ci-Cyp alkylen-AryB,

12) -C1-Cyo alkylen—HetB, hodc

13) halogen,
trong d6 mdi Re khong duoc thé hodc duoc thé bang mot dén ba R";
mdi 1an xuat hién cua R" doc lap la:

1) halogen,

2) -C1-Cyo alkyl,

3) -OH,

4) -OC1-Cq alkyl,

5) -S(0)mC1-Cy alkyl,

6) -CN,

7) -CF3,

8) -OCHF>,

9) -OCF3, hoac

10) NHo,

13
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trong d6 -Ci-Cio alkyl khong duoc the hoac duge thé bang mot dén ba phan tir

thé doc lap dugc chon tir —OH, halogen, xyano, va -S(0O),CHs;

mdi 1an xuét hién cua R# doc 1ap la:

1) hydro,

2) -C(O)R®, hodc

3) -Ci1-Cio alkyl,
trong d6 -Ci-Croalkyl khong duge thé hogc duge thé bang mot dén nim flo;
mdi 14n xudt hién ctia RM doc 1ép la:

1) halogen,

2) -Ci-Cioalkyl,

3) -OH,

4) -0OC1-Cy alkyl,

5) -S(0O)mC1-Cy alkyl,

6) -CN,

7) -CFs,

8) -OCHF>, hoac

9) -OCFs,

trong do -C1-Cio alkyl khong dugc thé hodc duoc thé béng mot dén ba phﬁn tr
thé doc 1ap dugc chon tur: -OH, halogen, xyano, hodc—S(0):CHz;

mai 14n xuét hién ctia R doc 1ap la:
1) -Ci-Cg alkyl,
2) -C,-Cg alkenyl,
3) -C»-Cg alkynyl,
4) halogen,

5)-OR®,

14
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6) -S(O)mR®,
7) -S(O)mNRRY,
&) -C(O)RS,
9) -OC(O)R,
10) -C(O)ORS,
11) -CN,
12) -C(O)uR°RY,
13) -NR°R,
14) <(CH2),NR°RY,
15) -NRC(O)R,
16) -NRC(O)OR®,
17) -NR°C(O)sR°RY,
18) -NRES(O)R
19) =NH,
20) -CFs,
21) -OCF3, hodc
22) -OCHF;
mai 1an xuét hién ctia RJ doc 1ap la:

1) hydro,

2) Ci-Cs alkyl,
3) OR'Y,

4) =NRI,

5) N(R'%)2, hodc
6) halogen,

15
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trong d6 C;-C; alkyl khong dugc thé hoac duoc thé béng mot dén ba R®;

mbin doc 1ap 1a 0, 1, 2, 3, 4, 5 hoac 6;

mdi m doc 1ap 12 0, 1 hodc 2;

mdi p doc 1ap la 1 hodc 2;

mdi q doc lap 1a 0, 1,2, 3,4, 5 hodc 6;

mdi s doc 1ap 14 0, 1, 2 hodc 3;

mdi t doc 1ap 1a 0, 1, 2 hodc 3;

mdi u doc lap 12 0, 1, 2, 3, 4, 5 hodc 6; va

mdi v doc 1ap 1a 0, 1, hodc 2.

Sang ché con dé cap dén duoc phém dé diéu tri bénh nhidm khuin & ddi tuong,
bao gom bénh nhiém ching vi khudn gam &m khang da thube, chira hop chét
monobactam theo sang ché va chAt mang, chat pha loang hogc ta dugc dugc dung.

Hop chét co cong thire (I), cling duoc goi trong ban md ta nay la “hop chét
monobactam”, va mudi dugc dung ctia nd cd thé hitu dung, vi du, dé uc ché su sinh
truéng ctia chung vi khudn gam am, bao gdbm nhung khong giéi han &, chung
Pseudomonas, Klebsiella va Acinetobacter, bao g(’)m Pseudomonas aeruginosda,
Klebsiella pneumoniae va Acinetobacter baumannii, va/hoac dé diéu tri hodc ngdn nglra
biéu hién 1am sang ctia né & bénh nhan.

Sang ché ciing dé xuit phuong phap didu tri bénh nhiém khuin gam am & doi
twong can didu tri, bao gdm viéc st dung cho d6i twong luong hiu qua cua hop chat
monobactam theo sang ché. Theo phuong an cu thé ciia séng ché, phuong phap bao gdm
viéc dung hop chét trc ché beta lactamaza. Cac phuong n, phuong an phu va dac diém
sang ché con duoc mo ta trong hodc s€ rd rang tur phan md ta tiép theo, cac vi du va bd
yéu cau bao ho dinh kém.

M0 té chi tiét sang ché

Sang ché dé cap dén chit twong tw monobactam m&i, loai thudce khang sinh ¢o

hiéu qua rat cao dbi v6i khoang rong vi khuan gam am. Cac hop chat nay co ich loi lam

16
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chét diéu tri bénh dé diéu tri lam sang céac bénh nhiém khac nhau do vi khuan gam am,
bao gom chung ma khang da thudc. va dé diéu tri hodc ngan ngra bénh lam sang két
hop véi no.

Theo mdi phuong an trong s6 cac phuong an khac nhau cta hop chit theo sang
ché duogc mo ta & day, mdi bién bao gém hop chat c¢6 cong thire (1), va cdc phuong dn
khac nhau ctia né, mdi bién duogc chon ddc 14p vai nhau trir khi chi ra khéc.

Sang ché bao gdbm hop chét ¢6 cong thire (1), va chit dong phan khong dbi quang,
ddng phan d6i quang va epime riéng ctia hop chét co6 cong thuc (1), va hdn hop ctia dong
phan khong d6i quang va/hodc ddng phan d6i quang ctia n6 bao g6m hon hop triét quang.
Sang ché cling bao gdm solvat, hydrat, dong phan lap thé va dong phan bién dang bt
ky cia hop chét co6 cong thuec (1), va mudi dugc dung bét ky ctia no.

Hop chat ¢6 cong thire (I)

Theo mot phuong 4n, sang ché bao gdm hop chét c¢6 cong thuc I:

(Rb> Va

Aﬁ T

(R)):

R13
H2N~</ \;( 2 P

WOH

D
hogc mudi dugc dung cta no, trong do hop chit co thé thich hop dé st dung dé
didu tri bénh nhiém khuén.
Theo phuong 4n khac ctia sang ché, T1a CH hodc N, véi diéu kién 1a khong nhiéu
hon hai trong s& T, U va V 1a N. Theo mot loai cua phuong &n nay, T la CH hodc N.
Theo loai khéc ctia phwong an nay, T la CH. Theo loai khac cua phuong an nay. T la N.
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Theo phuong an khéc cua sang ché, U 1a CH ho#c N. Theo mot loai cua phuong

an nay, U la CH. Theo loai khac ctia phuong 4n nay, UlaN.

Theo phuong an khéac cua sang ché, V = CH hoac N. Theo mdt loai cua phuong
4n nay, V 1a CH. Theo loai khéc ctua phuong an nay, V 1a N.

Theo phuong an khéc ciia sang ché, T, U va V 1a CH.

Theo phuong an khac cia sang ché, W 1a lién két hodc O. Theo mot loai cua

phuong 4n nay, W la lién két. Theo loai khéac ctia phuong an nay, W la O.

Theo phuong an khac cia sang ché, Q 1a N hoac CR’. Theo mot loai cua phuong

an nay, Q 1a N. Theo loai khac cua phuong an nay, Q la CR°.

Theo phuong an khac cua sang ché, X 12 O hoac CH,. Theo mdt loai cua phuong

4n nay, X 1a O. Theo loai khac cua phuong an nay, X la CHa.

Theo phuong an khéc, Y 1a O, NRS3, S hoac CHy, véi diéu kién la khi Y 1a O, NR?
hodc S, sau d6 X khong 1a O. Theo phuong an khéac, Y 1a O, NR?, S hodc CHa, voi diéu
kiénlakhi Y1aYlaO, NR®hoic S, sau do X 1a CHo.

Theo phuong an khéc cua sang ché, Y 1a O, NRS, S hodc CHy. Theo mot loai cua
phuong an nay, Y 1a O hoic CH,. Theo loai khac cta phuong an nay, Y 1a NR® hodc S.
Theo loai khac cia phuong an nay, Y la O. Theo loai khéac ctia phuong an nay, Y 1a NRS.
Theo loai khéc ciia phuwong an nay, Y 1a S. Theo loai khac cua phuong an nay, Y la CHo.

Theo phuong 4n khac, Z la O, S, CH; hodc NH, voi diéu kién 1a khi Z 12 O, S
hodac NH, sau d6 X khong la O. Theo mot loai ciia phuwong an nay, Z 12 O, S, CHa, hodc
NH. Theo loai khac ctia phwong 4n nay, Z 12 O hoac CHa. Theo loai khéac cta phuong
4n nay, Z 1a S hodc NH. Theo loai khac cta phuong én nay, Z 1a O. Theo loai khéc cua
phuong 4n nay, Z 1a S. Theo loai khac ctia phuong an nay, Z 1a CHa. Theo loai khéc cua
phuong an nay, Z la NH.

Theo phuong an khéc cua sang ché, R' 1a hydro, -C)-Cg alkyl, -C3-C7 xycloalkyl,
-C(O)ORS, -C(O)nRCRd, tetrazolyl, oxadiazolonyl, HetA, AryA, -S(O)mR®, -
S(0)mNRCRY, hodc -P(O)(R®)y, trong d6 -C1-Cs alkyl va -C3-C7 xycloalkyl khong dugc
thé hodc duoc thé bing mot dén ba R?, véi dieu kién la khi R2 13 -C(O)ORS, -C(O)RRY,
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_S(0)uR®. -S(0)mNRRY, hoge -P(O)(R®),, sau do R! khong 1a -C(O)OR?, -C(O)R°RY, -
S(O)mRe, 'S(O)mNRCRd, hOaC 'P(O)(Re)p

Theo phuong an khac cua sang ché, R! doc 1ap duge chon tu: hydro, -C1-Csg alkyl,
va -C(O)ORS, trong d6 -Ci-Cg alkyl khong duoc thé hoac duoc thé béng mot dén ba R2,
v6i didu kién 1a néu R2 1a —C(O)OR®, sau d6 R' khong 1a ~C(O)OR®.

Theo phuong an khédc cua sang ché, R! duoc chon tir hydro, -Ci-Cs alkyl, -C5-C7
cycloalkyl, -C(O)ORS, ~C(0)aR°RY, tetrazolyl, oxadiazolonyl, HetA, AryA, —=S(O)mR®,
—S(0)mNR°RY, va -P(O)(R®), trong do C1-Cy alkyl va -C3-C7 xycloalkyl khong dugc thé
hoac dugc thé bang mot dén ba R2. Theo phuong an khac cta sang ché, R! duoc chon
tir hydro, -C1-Cs alkyl, va -C(O)OR?, trong do6 -C-Cs alkyl khong dugc thé hoac duge
thé bing mot dén ba R, véi diu kién 1a néu R” la ~C(O)OR?, sau do R! duoc chon tur
hydro, va -Ci-Cg alkyl. Theo phuong an khac ctia sang ché, R! duge chon tir hydro, -Ci-
Cs alkyl, va ~C(O)ORS, trong d6 -Ci-Cs alkyl khong dugce thé hodc duoc thé bang mot
dén ba R2. Theo phuong an khac cta sang ché, R! dugc chon tir hydro, -C1-Cs alkyl, va
—CO»H. Theo phuong an khéc cua sang ché, R! duoc chon tir hydro, va —C(O)OR®. Theo
phuong an khic cta sang ché, R! duogc chon tir hydro, va -CO2H. Theo phuong an khac
cua sang ché, R! 12 hydro. Theo phuong 4n khac cia sang ché, R! 1a —C(O)OR®. Theo
mdt loai ciia phuong 4n nay, R' 1a CO2H.

Theo phuong an khac cua sang ché, R! 1a hydro, -Ci-Cg alkyl,-C(O)OR®, —
C(O)RRY, —S(O)mRS, ~S(0)mNRCRY, hogc -P(O)(R®),, trong dd -C1-Cs alkyl khong
duoc thé hodc dugc thé bang mot dén ba R®.

Theo phuong an khac cua sang ché, R! 1a -C3-C7 xycloalkyl, tetrazolyl,
oxadiazolonyl, HetA, hogc AryA, trong d6 -Cs-C7 xycloalkyl khong dugc thé hodc duoc
thé bang mot dén ba R®,

Theo phuong an khac cua sang ché, R! 1a -C1-Cs alkyl, -C3-C7 xycloalkyl,—
C(O)RRY, tetrazolyl, oxadiazolonyl, HetA, AryA, ~S(0)mRe, —S(O)mNRRY, hodc -
P(O)(R®)p, trong d6 -Ci-Cg alkyl va -C3-C7 xycloalkyl khong dugc thé hodc duoc thé

bang mot dén ba R®.,
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Theo phuong an khac cta sang ché, R! 14 hydro, -Ci-Cs alkyl, hodc -C(O)OR®,
trong do -C1-Cg alkyl khong duoc thé hodc duoc thé bang mot dén ba R®. Theo mdt loai
ctia phuong 4n nay, R! 1a hydro, -C;-Cs alkyl, hoac -C(O)ORe. Theo loai khac cua
phuong an nay, R' 12 hydro, -Ci-Cs alkyl, hodc -CO,H. Theo loai khac cua phuong an
nay, R! 1a hydro, -CHs, hogc -CO2H. Theo loai khac cta phuong 4n nay, R' la -CHs,
hogc -CO2H. Theo loai khac clia phuong an nay, R! 12 hydro. Theo loai khac ctia phuong
an nay, R! 1a -CO;H. Theo loai khac cua phuong an nay, R!1a CHs.

Theo phuong an khac cta sang ché, R! 1 hydro hodc —C(O)OR®.

Theo phuong an khac cia sang ché, R! 1a hydro hodc —COH. Theo mot loai cua

phuong an nay, R! 1a hydro. Theo loai khac ctia phuong an nay, R' la -CO2H.

Theo phuong én khéc cta sang ché, R duge chon tir -Ci-Cs alkyl va —~C(O)OR¢,
trong d6 -C1-Cs alkyl khong dugc thé hoge duge thé bing mot dén ba R?, v6i dicu kién
1a néu R2 1a ~C(O)ORS, sau d6 R! 1a -C1-Cs alkyl. Theo mot loai cua phuong an nay, R’
dwoc chon tir -CHs va —C(O)OH, véi dicu kién 1a néu R2 1a —~C(O)OH, sau d6 R' 1a —
CHs. Theo phuong an khac cta sang ché, R! duoc chon tr -C-Ce alkyl va —C(O)OR®.
Theo mdt loai ctia phuong 4n nay, R! duoc chon tir -CH; va —C(O)OH.

Theo phuong 4n khéc cua sang ché, R? 1a hydro, -C;-Cg alkyl, -C3-C7 xycloalkyl,
-C(O)OR®, -C(O)nRCRd, tetrazolyl, oxadiazolonyl, HetA, AryA, -S(O)mR® -
S(0)mNRRY, hodc -P(O)(R®),, trong d6 -C1-Cs alkyl va -C3-C7 xycloalkyl khong dugc
thé hodc duoc thé bing mot dén ba R?, véi diéu kién 1a khi R' 1a -C(O)OR’, -C(O)aRRY,
-S(O)mRS, -S(0)mNRRY, hodc -P(O)(R®)p, sau do R? khong la -C(O)OR®, -C(O)RRY, -
S(O)mR®, -S(0)mNRRY, hodc -P(O)(R)p.

Theo phuong an khéc ctia sang ché, R? doc lap dugce chon tir: hydro, -C-Cg alkyl,
va -C(O)ORS, trong d6 -C1-Cs alkyl khong dugce thé hodc duge thé bang mot dén ba R,
v6i didu kién 1a néu R! 1a ~C(O)OR?®, sau do6 R? khong 1a—C(O)OR".

Theo phuong an khac cua sang ché, R? 1a hydro, -C-Cs alkyl, -C3-C7 xycloalkyl,
~C(0)ORE, —C(O)aR°RY, tetrazolyl, oxadiazolonyl, HetA, AryA, —S(O)mR®, —
S(0)mNR°RY, hodc -P(O)(R®)p, trong d6 -C1-Cs alkyl va -C3-C7 xycloalkyl khong dugc
thé hodc dugc thé béng mot dén ba R
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Theo phuong an khac cua sang ché, R? 1a hydro, -Ci-Cg alkyl,-C(O)OR®, —
C(0)uR°RY, —S(O)mRS, —S(0)mNR°RY, hodc -P(O)(R®)p, trong doé -C1-Csg alkyl khong

duoc thé hoac dugc thé bang mot dén ba R2.

Theo phuong an khéc cua sang ché, R? 1a -Cs-C; xycloalkyl, tetrazolyl,
oxadiazolonyl, HetA, hodc AryA, trong d6 -C3-C7 xycloalkyl khong dugc thé hodc duoc
thé bang mot dén ba R®.

Theo phuong an khac cta sang ché, R? 1a -Cs-C7 xycloalkyl, -C(O)OR®, —
C(0)aR°RY, tetrazolyl, oxadiazolonyl, HetA, AryA, —S(O)mR", ~S(0)mNR°RY, hodc -
P(O)(R®)p, trong d6 -C3-C7 xycloalkyl khong duoc thé hodc duoc thé bang mot dén ba
R

Theo phuong an khdc cua sang ché, R? duoc chon tir hydro, -C;-Cg alkyl va —
C(O)OR¢, trong d6 -Ci-Cs alkyl khong duge thé hodc duoc thé bang mot dén ba RY, vai
didu kién 1a néu R! 1a —C(O)OR¢, sau d6 R* dugc chon tir hydro va -Ci-Cs alkyl.

Theo phuong an khac cua sang ché, R? 1a hydro, -C1-Cs alkyl, hodc -C(O)OR®,
trong do -Ci-Cg alkyl khong dugc thé hogc dugc thé bang mot dén ba R?. Theo mdt loai
cta phuong an nay, R? la hydro, -Ci-Cs alkyl, hoic -C(O)OR®. Theo loai khac cua
phuong an nay, R? 13 hydro, -Ci-Cs alkyl, hodc -CO2H. Theo loai khéac cua phuong an
nay, R? 1a hydro, -CH3, hodc -CO2H. Theo loai khac cta phuong an nay, R? 1a -CH3,
hogc -CO2H. Theo loai khac ctia phuong an nay, R2 13 hydro. Theo loai khac cua phuong
an nay, R? 1a -CO>H. Theo loai khac cta phuong an nay, R? 1a CHs.

Theo phuong an khac cua sang ché, R? 1a hydro hodac —C1-Cs alkyl.

Theo phuong an khac cua sang ché, R? 1a hydro hodc ~CHs. Theo mot loai cua
phuong 4n nay, R? 1a hydro. Theo loai khac ciia phuong an nay, R? 1a -CHs.

Theo phuong an khac cua sang ché, R? dugc chon tir -C1-Cs alkyl va —C(O)ORS,
trong d6 -C1-Cs alkyl khong dugc thé hodc duge thé bang mot dén ba R?, véi diéu kién
la néu R! 1a ~C(O)ORS, sau d6 R? 1a -C1-Cs alkyl. Theo phuong dn khac cta sang ché,
R2 duoc chon tir -C1-Ce alkyl va —C(O)OR®. Theo mot loai ctia phuong 4n nay, R' dugc
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chon tir -CHz va —C(O)OH, véi didu kién 1a néu R? 1a —C(O)OH, sau do R 1a —CHs.

Theo mdt loai ciia phuong an nay, R' duoc chon tir -CH;s va -C(O)OH.

Theo phuwong 4n khac, R' va R* dgc 1ap duoce chon tir -CHs, va —COsH, trong do
_CH; khong duge thé hoge duge thé bing mot dén ba R, voi didu kién 1a néu R' 1a —
CO,H, sau do R21a —-CHjs, va néu R? 12 —CO»H, sau do R! 1a —CHs.

Theo phuong an khéc, R3 13 hydro, Ci-Cy alkyl, halogen, hodc C3-Crxycloalkyl,
trong d6 C1-C4 alkyl va Cs-Coxycloalkyl khong duoc thé hode duoc thé bang mot dén
ba R?®. Theo mot loai ctia phuong an nay, R3 14 hydro, C1-C4 alkyl, hodc halogen, trong
do C1-Cy alkyl khong duoc thé hodc duoc thé bang mot dén ba R?. Theo mot loai cua
phuong an nay, R? 12 hydro hodc Ci-Cs alkyl. Theo loai khac ctia phuong 4n nay, R’ 1a
C1-Cy4 alkyl. Theo loai khac cua phuong an nay, R> 1a hydro.

Theo phuong an khéc cta sang ché, moi 1An xuét hién ctia R* doc lap: hydro, -
C1-C1o alkyl, -C2-Cs alkenyl, -(CH2)nOR?®, =S(O)mR", ~S(O)mNRRY, -(CH2)aNRRY, —
OC(O)R¢, -C(O)OR®, —CN, ~C(O)RRY, -NR°C(O)R®, -NRC(O)OR?, -
NRCC(O)sRRY, -NRS(O)mR®, =NR!!, -C3-C7 xycloalkyl, —O-C3-Cexycloalkyl, —Ci-
Cioalkylen-C3-Cexycloalkyl, ~O-Ci-Cio alkylen-C3-Cexycloalkyl, HetB, —~O-HetB, — Ci-
Croalkylen-HetB, —O-Ci-Cio alkylen-HetB, AryB, —O-AryB, — Ci-Cioalkylen-AryB,
hoic -O-Ci-Croalkylen-AryB, trong do R* khong duoc thé hodc dugc thé bang mot dén
bdn R, hodc trong d6 R* va M, ciing v6i nguyén tr ma ching dugc gan vao, tao ra
heteroxycloalkyl 4 dén 7 canh tuy y chira mot dén hai nguyén tir khéc loai bd sung doc

1ap duoc chon tir O, S va —NRE.

Theo phuong 4n khéc cta sang ché, mdi lan xuét hién cua R* ddc 1ap: hydro, -
C1-Co alkyl, -C2-Cg alkenyl, -(CH2)nORS, -S(O)mR®, —S(0)mNRCRY, -(CH2)nNRCRY, —
OC(O)R¢, —C(O)OR®, —CN, ~C(O)ReRY,  -NRC(O)R®, -NRC(O)OR?,  —
NREC(O)RRY, -NRS(O)mR®, =NR'!, -C3-C7 xycloalkyl, —0-C;-Cexycloalkyl, —Ci-
C1oalkylen-C3-Cexycloalkyl, —O-Ci-Cio alkylen-Cs-Cexycloalkyl, HetB, ~0O-HetB, - Ci-
Croalkylen-HetB, —O-Ci-Cio alkylen-HetB, AryB, —O-AryB, — Ci-Cioalkylen-AryB,
hoc -O-Ci-Croalkylen-AryB, trong do R* khong dugc thé hodc dugc thé bang mot dén
bbn R.
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Theo phuong an khac cua sang ché, mdi 1an xuét hién cua R* doc lap: hydro, -
C1-Cyo alkyl, -(CH2).ORS, -(CH2)-NR°RY, =NR' I _C1-Croalkylen-Cs-Cexycloalkyl, hodc
- C1-Cyoalkylen-HetB, trong d6 R* khong dugc thé hogc dugc thé bang mot dén bdn RO

Theo phuong an khac cua sang ché, mdi 1an xuat hién ciia R* doc 1ap: hydro, -
C1-Cyo alkyl, -(CH2).ORS, -(CH2):NR°RY, hodc - Ci-Cioalkylen-HetB, trong do R* khong

duge thé hodc duoc thé bang mot dén bdn RO.

Theo phuong an khac cia sang ché, mdi 1an xuét hién cia R* doc lap: -C1-Cio
alkyl, -(CH2):ORS, -(CHz)nNRCRd, hodc - Ci-Csalkylen-HetB, trong do R* khong duoc

thé hoic duoc thé bing mot dén bdn RS,

Theo phuong an khéc cua sang ché, mdi 1an xuét hién cua R* 1a: -Ci-Cio alkyl,

trong d6 R* khong duogc thé hodc duoc thé bing mot dén bon RC.

Theo phuong an khac cua sang ché, mdi 1an xuat hién cua R* 1a -(CH2)aORS,

trong d6 R* khong duogc thé hodc duge thé bing mot dén bon RE.

Theo phuong an khac cua sang ché, mdi 1an xudt hién cua R* 1a -(CH2)nNRCRY,

trong d6 R* khong duge thé hodc duoc thé bing mot dén bon RE.

Theo phuong an khéc ctia sang ché, mdi lan xuét hién ctia R* la — C1-Cealkylen-

HetB, trong d6 R* khong duge thé hodce dugc thé bing mot dén bon RE.

Theo phuong an khac cua sang ché, mdi 1an xuét hién cia R* doc 1ap la: hydro, -
C1-Cio alkyl, -(CH2)»NR°RY, hodc - C-Croalkylen-HetB, trong do R* khong dugc thé

hoidc duoc thé bing mot dén bon RO.

Theo phuong an khac cta sang ché, mdi lan xuét hién cia R* doc lap la: -Ci-Cro
alkyl, -(CHz)nNRCRd, hoic - C1-Croalkylen-HetB, trong do R* khong dugc thé hoac duoc
thé bé‘mg mot dén bdén RC. Theo mdt loai ctia phuong an nay, R* doc lap la: -CHs, -
(CH2):NHa, hogc - CH,-HetB, trong do R* khong duoc thé hoac duoc thé bang mot dén
bdn RE. Theo loai khac ctua phuong én nay, R* doc lap la: -CHs, -(CH2)2NHa, -
(CHa);NHa, — CHa-pyrolidin, hodc - CH,-azetidin, trong d6 R* khong duge thé hoic
duoc thé béng mot dén bdn RO. Theo loai khic ctia phuong an nay, R* doc lap la: -CHs,
-(CH,)3NHz, — CHa-pyrolidin, hogc - CH,-azetidin. Theo loai khac ctia phuong an nay,
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R* doc 14p 1a: -CHs, -(CH2):NHa, hodc - CHz-azetidin, trong do R* khong duge thé hodc
duoc thé bang mot dén bdn R. Theo loai khac ctiia phuong an nay, R* doc lap la: -CHs,

-(CH2)3NHa, hoac - CH»-azetidin.

Theo loai khac cua phuong an nay, R* ddc lap la: -CH2NH,, -(CH2)2NHa, hoac -
CH,-azetidin. Theo loai khéac ctia phuong an nay, R* doc 1ap la: -CHaNHa, hodc - CHa-
azetidin. Theo loai khac cuia phuong dn nay, R* doc lap la: -(CH2)2NH., hodc -CHo-

azetidin.

Theo phuong an khéc cta séng ché, R® 1a H, Ci-Cyo alkyl, -Ci-Cs alkyl-(NR°R
d),, -C»-Cs alkenyl, -(CH2)uOR®, —S(O)\R®, ~S(O)NReRY, -(CH2)uNRR?, ~OC(O)R®, ~
C(O)OR¢, —CN, —C(O).R°R?Y, —-NR°C(O)R, “NRCC(O)ORE, —NRC(O).RRY,
NRCS(O),R¢, =NR'", -C3-C7 xycloalkyl, -O-Cs-Cexycloalkyl, —C-Croalkylen-Cs-
Cexycloalkyl, —O-Ci-Cio alkylen-C3-Cexycloalkyl, HetB, —O-HetB, — Ci-Choalkylen-
HetB, —O-Ci-Cio alkylen-HetB, AryB, —0-AryB, — C;-Cioalkylen-AryB, hodc -0O-Ci-
Croalkylen-AryB, trong d6 R’ khong duge thé hodic duge thé bang mot dén bon R°.

Theo phuong an khac cua sang ché, R31a H, C;-Co alkyl, -Ci-Cealkyl-(NR°R ),
-(CH2)uORS, CHy)uNRCRY, —C-Cioalkylen-Cs-Cexycloalkyl, hodc - Ci-Cyoalkylen-
HetB, trong do R’ khong dugc thé hoge duge thé bang mot dén bdn RO, Theo phuong
an khac ctia sang ché, R’ 1a H, Ci-Cs alkyl, -Ci-Caalkyl-(NR*R 4),, (CH2)uNR°R? or —
C1-Croalkylen-HetB, trong do R’ khong dugc thé hoac duoc thé béng mot dén bon RC.
Theo phuong an khéc cia sang ché, RS 1a -Cy1-Caalkyl-(NRR ‘), CH,)uNR°RY hodc —
C1-Coalkylen-HetB, trong d6 R® khong dugc thé hode duge thé bing mot dén bon RO,

Theo phuong an khac cla sing ché, RS 14 -C1-Caalkyl-(NRR %), CH2)uNRR*
hodc — Ci-Croalkylen-HetB, trong do R® khong dugce thé hodc duoc thé béng mot dén
bén RE. Theo mdt loai ctia phuong an nay, R® 1a -CH2NHa, -(CH2)sNHa, -(CHz2)sNH,. -
CH,-azetidin, -CH(CH,NH,),, hogc -CH,-CH(CH2NHa ), trong do R khong duogc thé
hoac duoc thé bang 1 — 4 phén ttr thé duoc chon tir R®. Theo loai khac cua phuong an
nay, R% 1a -CH2NHa, -(CH2):NHa, -(CH2)sNHa, -CHs-azetidin, -CH(CH2NH2)», hoac -
CH,-CH(CH,NHa),, trong do R’ khong dugc thé hodc dugc thé bang 1 —4 phén tir thé

duoc chon tir R,
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Theo phuong én khéc cia sang ché, R® la -Ci-Caalkyl-(NR°R d),, trong d6 R’
khong duoc thé hodc duoc thé bang mot dén bdn RE. Theo mdt loai clia phuong 4n nay,
RS 12 -CH(CH2NH>), hodc -CHz-CH(CH2NH>) 2, trong do R® khong dugc thé hodc dugc
thé bing 1 — 4 phan tr thé dugc chon tur R,

Theo phuong én khéc ciia sang ché, R® 1a CH,).NRRY, trong d6 R’ khong duoc
thé hodc dugc thé bang mot dén bbén RS. Theo mot loai ciia phuong 4n nay, R’ la -
CH,NH», -(CH2)2NHa, hodc -(CH,)3NHa, trong do R> khong duogc thé hodc duoc thé
bang 1 — 4 phén tr thé dwoc chon tir R®. Theo loai khic ctia phuong an nay, R’ 1a -
CH,NHa, -(CH;):NHa, hodic -(CHz)sNHa, trong d6 R khong dugc thé hodc duge thé
bang 1 — 4 phan tir thé dugc chon tur RE.

Theo phuong an khac cua séng ché, RS 1a — Ci-Cioalkylen-HetB, trong d6 R’
khong duoc thé hodc duogc thé béng mot dén bdén R°. Theo mot loai clia phuong 4n nay,
RS 1a — C1-Cqalkylen-HetB, trong d6 R® khong dugc thé hodc duge thé bang mot dén

bén R6. Theo loai khac ciia phuong én nay, R® 1a -CHa-azetidin.

Theo phuong an khac cua sang ché, R’ 1a -Ci-Caalkyl-(NR°R ), hodc -
(CH,).,NRER? , trong d6 R® khong dugc thé hode duoc thé bang mot dén bon R®. Theo
mot loai cua phuong an nay, RS 1a -CH,NHa,, -(CH»):NHz, -(CH2);NH», hoac -
CH(CH,NH2) 2, trong d6 R’ khong dugc thé hodc dugc thé bang mot dén bon R°. Theo
loai khac cua phuong dn nay, RS 13 -CHoNH,, -(CH2)2NH», -(CH2)sNH», hodc -
CH(CH,NI) 2, trong d6 R® khang duoc thé hoge duge thé bang mot dén bén ORE. Theo
loai khéac cua phuong an nay, RS 1a -(CH2):NHa, -(CHz)3sNHz, hoac -CH(CH2NH>) 2,
trong d6 R’ khong dugc thé hodc dugc thé bang mot dén bén OH.

Theo loai khac cua phuong éan nay, RS 1a -(CH2):NHz, -(CH2)sNHz, hodc -
CH(CH:NI) o, trong d6 R® khong dugc thé hode duoc thé bang mot dén bon RC. Theo
loai khac cua phuong an nay, RS 1a -(CH3)2NHa, -(CH2);NH>, hoac -CH(CH;NH3) 2,
trong do R’ khong dugc thé hodc dugc thé bang mot dén bdn OR®. Theo loai khac cta
phuong an nay, R5 13 -(CH2)2NH3, -(CHz2)3sNHa, hodc -CH(CH,NH23) 2, trong do R>
khong duogc thé hoic duoc thé béng mot dén bbén OH.
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Theo phuong an khéc ctia sang ché, moi lan xuat hién cua R® doc 1ap duge chon

tir nhém bao gém: halogen, -C1-Csalkyl, —OR®, va -(CHz)uNRC°RY.

Theo phuong an khéc cla sang ché, mdi 1an xuét hién cua R® doc lap duoc chon

tir nhom bao gom: halogen, -Ci-Csalkyl, va —~OR®.

Theo phuong an khéc cua sang ché, moi 1an xuat hién cua R® doc lap dugce chon

tir nhom bao gdm: halogen,~OR®, va -(CH2).NR°R.

Theo phuong an khéc cua sang ché, mai 1an xuat hién cua R® d@dc lap duge chon

tir nhom bao gém: -C-Cealkyl, va —OR®.

Theo phuong 4n khéc ctia sang ché, moi lan xuat hién cta R® 1a ~OR®. Theo mot

loai cua phuong 4n nay, R® 1a OH.

Theo phuong an khac cua sang ché, R7 1a hydro, Ci-C; alkyl hodc Cs-Cr
xycloalkyl, trong d6 Ci-Cs alkyl va C3-C7 xycloalkyl khong duoc thé hodc duoc thé
bing mot dén ba R®. Theo mot loai ciia phuong an nay, R7 la hydro hoac Ci-Cs alkyl,
trong d6 Ci-Cs alkyl khong dugc thé hodc duoc thé bang mot dén ba R2. Theo loai khac
ctia phuong 4n nay, R’ 1a C1-Cs alkyl, trong do6 C1-Cs alkyl khong duoc thé hodc duoc
thé bang mot dén ba R?. Theo loai khac ctia phuong an nay, R’ 14 hydro.

Theo phuong an khdc cua sang ché, R® 1a hydro, Ci-Cs alkyl, hodc Cs-C7
xycloalkyl. Theo mot loai ciia phuong 4n nay, R® 1a hydro hoac Cy-Cy alkyl. Theo loai
khac ctia phuong an nay, R® 14 C1-Cy4 alkyl. Theo loai khac ctia phuong an nay, R® 1a
hydro.

Theo phuong an khic ctia sang ché, R’ 14 hydro hodc Ci-Cs alkyl. Theo mot loai
ctia phuong an nay, R® 1a Ci-Cs alkyl. Theo loai khdc cua phuong an nay, R’ 1a hydro.

Theo phuong an khéc cua sang ché, R'® 1a hydro, Ci-C4 alkyl, hodc Cs-Cs
xycloalkyl. Theo mot loai clia phuong an nay, R!9 1a hydro hodc Ci-Cs alkyl. Theo loai
khac ctia phuong 4n nay, R'* 1a Ci-Cy alkyl. Theo loai khdc ctia phuong én nay, R'" 1a
hydro.

Theo phuong an khac cta sang ché, R!" 1a hydro, Ci-Cs4 alkyl, hodc Cs5-Cr
xycloalkyl. Theo mot loai ctia phuong an nay, R!! 14 hydro hogc Ci-Cs alkyl. Theo loai
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khac ctua phuong an nay, R!! 1a C1-C4 alkyl. Theo loai khac ctia phuong an nay, R''1a

hydro.

Theo phwong 4n khéc cta sang ché, R'? va R" doc 14p la hydro, -SC-Csalkyl,
C1-Cs alkyl, -(C1-Csalkylen),OC-Csalkyl, hodc -(C1-Csalkylen)oNC-Csalkyl, trong do
-SCi-Csalkyl, Ci-Cs alkyl, -(C1-Csalkylen),OCi-Csalkyl va -(C-Csalkylen).NC-
Csalkyl khong duoc thé hodc duoc thé bang mot dén bay flo, hodc, theo cach khac, R
va R'3, cling v6i cacbon ma ching duoc gin vio, tao ra C4-C7 xycloalkyl don vong hoac
C4-C7 heteroxycloalkyl don vong v6i 1, 2 hodc 3 nguyén t vong nguyén tir Khac loai
doc 1ap dugce chon tir N, O va S, trong d6 C4-C7 xycloalkyl va Cy4-C7 heteroxycloalkyl
khong dugce thé hoac duoc thé béng mot dén ba phén tir thé doc 1ap duge chon tur -F, -

OH va -OC;-Csalkyl.

Theo phuong an khac cua sang ché R'2 va R'3 doc lap 1a hydro, -SCi-Csalkyl,
hodc Ci-C; alkyl, trong d6 -SCi-Csalkyl, va C1-Cjs alkyl khong dugc thé hodc duoc thé
bang mot dén bay flo, hoac theo cach khac R!'2 va R'? cung v6i cacbon ma ching dugc
gén vao tao ra Cs-Cs xycloalkyl don vong hodc Cs-Ce heteroxycloalkyl don vong véi 1,
2, hodc 3 nguyén tir vong nguyén tir khac loai doc 1ap duogc chon tir N, O va S, trong do
C4-Cg xycloalkyl va C4-Cs heteroxycloalkyl khong dugc thé hoac dugc thé bang mot
dén ba phén tir thé doc lap duge chon tir -F, -OH va -OC;-Csalkyl. Theo mot loai cua
phuong 4n nay clia sang ché R12 va R13 doc 1ap 14 hydro, -SCi-Csalkyl, hodc Ci-Cs alkyl,
trong d6 -SC1-Csalkyl, va C1-Cs alkyl khong duoc thé hodc duoc thé bing mot dén bay
flo.

Theo phuong an khéc cia sang ché R'2 va R'3 doc 1ap l1a Ci-Cs alkyl, trong do
C1-Cs alkyl khong duoc thé hodc duoc thé bang mot dén bay flo, hoac theo cach khac
R!2 va RB cung véi cacbon ma chung dugc gén vao tao ra Cs-Ce xycloalkyl don vong
khong dugc thé hodc dugc thé bf?mg mot dén ba ph?m tr thé doc lap dugce chon tur -F, -

OH va -OC;-Csalkyl.

Theo phuong én khac cua sang ché R'2 va R'3 doc lap 1a Ci-Cs alkyl, trong do
C1-C; alkyl khong duoc thé hodc duogc thé bang mot dén bay flo. Theo mot loai cua

phuong 4n nay clia sang ché R12va R'3 doc 1ap 1a C1-C3 alkyl. Theo loai khdc ctia phuong
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an nay, R'2va R'? doc lap 1a CHs, trong d6 CHs khong dugce thé hogc duoc thé bang mot
dén ba flo.

Theo phuong 4n khéc cua sang ché R121a C1-Cs alkyl, trong d6 Ci-Cs alkyl khong
duoc thé hodc duoc thé béng mot dén bay flo. Theo mét loai ctia phuong an nay, R" la
CH, trong d6 CHs khong dugc thé hode duge thé bang mot dén ba flo. Theo loai khac
cua phuong 4n nay, R'? = -CHs.

Theo phuong an khic ctia sang ché R13 1a C1-Cs alkyl, trong d6 Ci-Cs alkyl khong
duoc thé hoic dugc thé bang mot dén bay flo. Theo mot loai ciia phuong an nay, R 1a
CHs, trong d6 CHs khong dugc thé hodc duge thé bang mot dén ba flo. Theo loai khac
ctia phuong 4n nay, R" = -CHs.

Theo phuong an khac ctia sang ché, R'* 12 hydro hodc Ci-Cy alkyl. Theo mot loai
ctia phuong an nay, R 1a Ci-Cs alkyl. Theo loai khac cua phuong dn nay, R'* 1a hydro.

Theo phuong 4n khéc cta sang ché, mdi lan xuét hién cta R?® doc 1ap 1a hydro,
halogen, Ci-Csalkyl, — NR°R? hodc — OR®. Theo phuong an khéc ctia sang ché, mdi lan
xuét hién cta R® doc 1ap 1a hydro, halogen, hodc C1-Csalkyl. Theo phuong 4n khéc cua
sang ché, mdi 1an xuét hién cua R?* doc 1ap la hydro hodc Ci1-Csalkyl. Theo phuong an

khac cta sang ché, R® 1a hydro. Theo phuong an khac ctia sang ché, R® 1a Ci-Csalkyl.

Theo phuong an khéc cia sang ché, HetA la vong don vong no hodc khong no
don ¢6 tir 4 dén 7 canh véi 1, 2 hodc 3 nguyeén tir vong nguyén tir khac loai doc lap duoc
chon tir N, N du6i dang mudi bac bon, O va S, khong duge thé hodc duoc thé bang mot
dén bén RS Theo mot loai ctia phuong an nay, Het A la vong don vong no khong dugc
thé hodc duogc thé. Theo loai khac clia phuong an nay, HetA la vong don vong khong no

don khong duoc thé hodc dugc thé.

Theo phuong an khac cua sang ché, HetA la vong don vong no hodc khong no
don c6 4 canh véi 1, 2 hodc 3 nguyén tir vong nguyén tir khéc loai doc 1ap duoc chon tu
N, N dudi dang mudi bac bon, O va S, khong dugc thé hodc duoc thé béng mot dén bdn
R¢. Theo mot loai ciia phuong an nay, Het A 1a vong don vong no khong dugc thé hoac
duoc thé. Theo loai khac ctia phuong an nay, HetA 1a vong don vong khong no don
khong duoc thé hodc dugc thé.
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Theo phuong an khéc cua sang ché, HetA 1a vong don vong no hodc khong no
don ¢6 5 canh véi 1, 2 hodc 3 nguyén tir vong nguyén ttr khac loai doc lap duogc chon tu
N, N dudi dang mubi bac bon, O va S, khong duoc thé hodc duoc thé béng mot dén bon
Re. Theo mdt loai ctia phuong an nay, Het A 1a vong don vong no khong duoc thé hoac
duge thé. Theo loai khac cia phuong an nay, HetA 1a vong don vong khong no don

khong dugc thé hodc duoc thé.

Theo phuong an khac cua sang ché, HetA la vong don vong no hodc khong no
don ¢6 6 canh véi 1, 2 hodc 3 nguyén ti vong nguyén tw khéac loai doc 1ap duoc chon tu
N. N du6i dang mudi bac bén, O va S, khong duoe thé hoge duge thé bang mot dén bon
R®. Theo mét loai ctia phuong an nay, Het A 1a vong don vong no khong dugc thé hoac
duoc thé. Theo loai khac clia phuong an nay, HetA 1a vong don vong khong no don

khong dugc thé hoac duoc thé.

Theo phuong an khac cta sang ché, HetA 1a vong don vong no hodc khong no
don ¢6 7 canh véi 1, 2 hodc 3 nguyén tir vong nguyén tir khac loai doc 1ap dugc chon tu
N, N duéi dang mudi bac bon, O va S, khong duge thé hodc duogc thé béng mot dén bon
Re. Theo mdt loai ciia phuong an nay, Het A la vong don vong no khong dugc thé hodc
dugc thé. Theo loai khac cia phuong an nay, HetA la vong don vong khong no don

khong dugc thé hodc duoc thé.

Theo phuong an khac cua sang ché, AryA la vong thom don vong ¢6 tr 5 dén 6
canh ¢6 0, 1, 2 hodc 3 nguyén tu vong doc lap duge chon tur N, N duéi dang mubi bac

bén, O va S, khong dugce thé hode duge thé bang mot dén bbn R°.

Theo phuong an khac cua sang ché, AryA la vong thom don vong ¢6 5 canh ¢co
0, 1, 2 hodc 3 nguyén tir vong doc 1ap duge chon tr N, N dudi dang mudi bac bdn, O va

S, khong duoc thé hodc dugce thé bang mot dén bdn R°.

Theo phuong an khéc cla sang ché, AryA la vong thom don vong c6 6 canh c6
0, 1, 2 hodc 3 nguyén tir vong doc 1ap duge chon tr N, N dudi dang mudi bac bén, O va
S, khoéng duoc thé hodc duoc thé bang mot dén bdn RC.
Theo phuong an khic cta sang ché, R® 1a hydro, -C1-Cs alkyl, -OCi-Ce alkyl,
OH, N(R?), hodc halogen, trong d6 -Ci-Cs alkyl khong duoc thé hodc dugc thé bang
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mot dén ba R?. Theo mot loai cua phuong an nay, R 14 hydro, -C1-Cs alkyl. Theo loai
khac ctia phuong 4n nay, R® 1a -C1-Cy alkyl.

Theo phuong an khéac cta sang ché, A la —C(=NH)-NH, -(CH2)N(R")-AryC, -
(CH,)qO-AryC, AryC, -(CH)N(R")-HetC, -(CH2)qO-HetC, HetC, hodc Cs-Cy
xycloalkyl, trong d6 A khong dugc thé hogc dugc thé bang mot dén bon R,

Theo phuong an khac cla sang ché, A 1a -C(=NH)-NH, AryC, hodc HetC, trong
d6 A khong duge thé hode dugce thé bang mot dén bon R,

Theo phuong an khéc ctua sang ché, A 1a -C(=NH)-NH, trong do6 A khong duoc

thé hodc duoc thé bang mot dén bon R'.

Theo phuong an khac cua sang ché, A 1a AryC hodc HetC, trong do A khong

duge thé hodc dugc thé bang mot dén bon R,

Theo loai khac ctia phuong an nay, A la pyrazol, imidazol, pyridin, pyrimidin,
dihydroimidazol, dihydropyrimidin, tetrahydropyrimidin, hodc
tetrahydropyridopyrimidin, trong do A khong duoc thé hodc dugc thé bang mot dén bon
Ri. Theo loai khac ctia phuong an nay, A la pyrazol, imidazol, pyridin, pyrimidin, 2,3-
dihydroimidazol, 4,5-dihydroimidazol, 1,4,5,6-tetrahydropyrimidin, 3.4.5.6-
tetrahydropyrimidin, 3.4-dihydropyrimidin ~ hodc  1.2.3 J4-tetrahydropyrido[ 1,2~
a]pyrimidin, trong d6 A khong dugc thé hodc dugc thé bang mot dén bon R'.

Theo phuong an khic cua sang ché, A la pyridin, pyrazol, pyrimidin,
tetrahydropyrimidin, dihydroimidazol hodc 1,2,3,4-tetrahydropyrido[ 1,2-a]pyrimidin.
Theo mot loai ctia phuong an nay, A Ia pyridin, pyrazol, pyrimidin, 1,4,5,6-
tetrahydropyrimidin, 3,4,5,6-tetrahydropyrimidin, 4,5-dihydroimidazol hodc 1.2,3,4-
tetrahydropyrido[1,2-a]pyrimidin. Theo loai khac ctia phuong an nay, A la pyridin,
pyrazol, pyrimidin, 3,4,5,6-tetrahydropyrimidin, 4,5-dihydroimidazol hodc 1,2.3.4-
tetrahydropyrido[ 1,2-a]pyrimidin. Theo loai khac ctia phuong an nay, A Ia pyridin,
pyrazol, pyrimidin, 1,4,5,6-tetrahydropyrimidin, 1,2.3,4-tetrahydropyridopyridin; 4.5-
dihydroimidazol, hodc 1.2.3,4-tetrahydropyrido[ 1,2-a]pyrimidin.
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Theo phuong 4an khac cua sang ché, A la pyridin, pyrazol, pyrimidin,
tetrahydropyrimidin, hodc dihydroimidazol. Theo mot loai cua phuong an nay, A 1a
pyridin, pyrazol, pyrimidin, 1,4,5,6-tetrahydropyrimidin, 3,4,5,6-tetrahydropyrimidin,
hogc 4,5-dihydroimidazol. Theo loai khac cua phuong 4n nay, A la pyridin, pyrazol,
pyrimidin, 3,4,5,6-tetrahydropyrimidin, hodc 4,5-dihydroimidazol. Theo loai khac cua
phuong 4n nay, A la pyridin, pyrazol, pyrimidin, 1,4,5,6-tetrahydropyrimidin, 1,2,3.4-
tetrahydropyridopyridin; hodc 4,5-dihydroimidazol.

Theo phuong an khac cua sang ché, A 1a pyrazol, imidazol, pyridin, pyrimidin,
dihydroimidazol, tetrahydropyrimidin hoac tetrahydropyridopyrimidin. Theo mot loai
cua phuong an nay, A la pyrazol, imidazol, pyridin, pyrimidin, 4,5-dihydroimidazol,
1,4,5,6-tetrahydropyrimidin, hoac l,2,3,4-tetrahydropyrido[l,2-a]pyrimidin, Theo loai
khac cua phuong 4n nay, A la pyrazol, imidazol, pyridin, pyrimidin, 4,5-
dihydroimidazol, 1,2,3.4-tetrahydropyridopyridin, hodc 1,2,3,4-tetrahydropyrido[ 1,2-
a]pyrimidin. Theo loai khéc cua phuong 4n nay, A la pyrazol, imidazol, pyridin,
pyrimidin, 4,5-dihydroimidazol, hodc 1,4,5,6-tetrahydropyrimidin. Theo loai khac cua
phuong an nay, A la pyrazol, imidazol, pyridin, pyrimidin, 4,5-dihydroimidazol. hodc
1,2,3,4-tetrahydropyridopyridin. Theo loai khac ctia phuong an nay, A la 1,2,3.4-
tetrahydropyrido[1,2-a]pyrimidin.

Theo phuong an khac clia sang ché, A 1a pyrazol, pyridin, pyrimidin,
dihydroimidazol hodc tetrahydropyridopyrimidin. Theo mot loai cua phuong an nay, A
la pyridin, pyrazol, pyrimidin, 4,5-dihydroimidazol, hodc 1,2,3,4-tetrahydropyrido[ 1,2-
a]pyrimidin. Theo loai khac cua phuong 4an nay, A la pyridin, pyrazol, pyrimidin, hoac
4,5-dihydroimidazol. Theo loai khdc cua phuong an nay, A la pyridin. Theo loai khac
ctia phuong én nay, A la pyrazol. Theo loai khac cua phuong an nay, A 1a pyrimidin.
Theo loai khac ctia phuong an nay, A la 4,5-dihydroimidazol. Theo loai khac cua
phuong an ﬁay, A 14 1,2,3,4-tetrahydropyrido[1,2-a]pyrimidin.

Theo phuong an khac, AryC la vong thom don vong ¢o tur 5 dén 6 canh ¢6 0, 1,
2 hodc 3 nguyén tir vong doc lap dugc chon tir N, N du6i dang mudi bac bon, O va S,

khong dugc thé hodc duoc thé bang mot dén bdn R, trong d6 AryC tuy y dung hop voi
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vong heteroxycloalkyl ¢é tur 4 dén 7 canh chira mot dén hai nguyén ttr khac loai duoc

chon tir O, S va —-NRE&.

Theo phuong 4n khac, AryC la vong thom don vong cO tur 5 dén 6 canh c6 0, 1,
hodc 2 nguyén tr vong doc 1ap dugc chon tor N, N dudi dang mudi bac bdn, O va S,
khong duoc thé hodc duoc thé bang mot dén bdn R, trong do AryC tuy y dung hop vai
vong heteroxycloalkyl ¢6 tur 4 dén 6 canh chira mot dén hai nguyén tir khac loai dugc

chon tir O, S va —NR&.

Theo phuong 4n khac, AryC la vong thom don vong ¢6 tur 5 dén 6 canh c6 0, 1,
2. hodc 3 nguyén ti vong doc 1ap dugce chon tir N, N dudi dang mudi béc bon, O va S,
khong duoc thé hodc duoc thé bang mot dén bdn R', trong do AryC tuy y dung hop voi
vong heteroxycloalky! c6 6 canh chira mot dén hai nguyén ti khac loai duge chon tir O,

S va —NRE&.

Theo phuong 4n khac, AryC 1a vong thom don vong ¢6 6 canh ¢6 0, 1, 2, hodc 3
nguyén tir vong doc 1ap duge chon tir N, N duéi dang mudi bac bdn, O va S, khong dugc
thé hodc dugc thé bang mot dén bon R', trong d6 AryC tuy y dung hop véi vong
heteroxycloalkyl ¢6 6 canh chira mot dén hai nguyén tir khéc loai dugc chon tr O, S va

—NRE.

Theo phuong an khac cia sang ché, AryC la vong thom don vong ¢o tur 5 dén 6
canh ¢6 0, 1, 2, hodc 3 nguyén tu vong doc 1ap duogc chon tir N, N dudi dang mudi bac
bdn, O va S, khong dugc thé hodc duoc thé bang mot dén bon R, trong do AryC tuy y
dung hop voi vong heteroxycloalkyl ¢6 tu 4 dén 7 canh chtra mot dén hai nguyén ti
khac loai dugc chon tr O, S va _NRE. Theo mdt loai ctia phuong an nay, AryC tuy y
duoc dung hop véi vong heteroxycloalkyl co tir 4 dén 6 canh chira mot dén hai nguyén
tir khéc loai duoc chon tir O, S va -NRE. Theo loai khac cua phuong an nay, AryC tuy
y duge dung hop voi vong heteroxycloalkyl ¢ 6 canh chira mot dén hai nguyén tr khac
loai duoc chon tr O, S va -NRE. Theo loai khac cua phuong an nay, AryC tuy y dugc

dung hop véi vong piperidin.

Theo phuong an khéc, AryC la vong thom don vong c6 6 canh ¢6 0, 1, 2, hodc 3

nguyén t vong doc 1ap duoc chon tu N, N dudi dang mubi bac bon, O va S, khong duoc
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thé hodc dugc thé baing mot dén bén Ri, trong d6 AryC tuy y duge dung hop véi vong
heteroxycloalkyl c6 6 canh chira mot dén hai nguyén tur khéc loai dugc chon tur O,Sva

_ NRE. Theo mdt loai ctia phuong an nay, AryC tuy y dugc dung hop véi vong piperidin.

Theo phuong an khac cua sang ché, AryC la vong thom don vong ¢o tur 5 dén 6
canh ¢6 0, 1, 2, hodc 3 nguyén tr vong doc lap duoc chon tir N, N dudi dang mudi bac
bén, O va S, khong duge thé hoc duge thé bang mot dén bén R, trong do AryC tiy y
duoc dung hop voi vong heteroxycloalkyl co tir 4 dén 7 canh chira mot dén hai nguyén
tir khac loai dugc chon tir O, S va —NR&. Theo mot loai cua phuong an nay, AryC tuy y
duoc dung hop véi vong heteroxycloalkyl co tir 4 dén 6 canh chira mot dén hai nguyén
tir khéc loai dugc chon tir O, S va -NRe&. Theo loai khac ctia phuong an nay, AryC tuy
y dugc dung hop voi vong heteroxycloalkyl c6 6 canh chira mot dén hai nguyén tr khéc
loai dugc chon tr O, S va —NRE. Theo loai khéc cua phuong an nay, AryC tuy y duoc

dung hop vai vong piperidin.

Theo phuong an khac cua sang ché, AryC la vong thom don vong ¢ 5 canh ¢6
0, 1, 2, hodc 3 nguyén t vong doc lap duogc chon tir N, N dudi dang mudi béac bon, O
va S, khong dugce thé hodc dugc thé béng mot dén bdn R', trong do AryC tuy y dugc
dung hop véi vong heteroxycloalkyl ¢ tir 4 dén 7 canh chira mot dén hai nguyén tu
khac loai dugc chon tir O, S va —NR®. Theo mdt loai ciia phuwong an nay, AryC tuy y
duoc dung hop voi vong heteroxycloalkyl ¢6 tir 4 dén 6 canh chira mot dén hai nguyén
ttr khac loai duoc chon tir O, S va -NRE&. Theo loai khac cia phuong an nay, AryC tuy
y dugc dung hop voi vong heteroxycloalkyl ¢6 6 canh chira mot dén hai nguyén tr khéc
loai dugc chon tir O, S va —NRe. Theo loai khac ctia phuong an nay, AryC tuy y dugc
dung hop v&i vong piperidin.

Theo phuong an khac cia sang ché, AryC 1a vong thom don vong ¢6 5 canh ¢0
0, 1, 2, hodc 3 nguyén tir vong doc 1ap duge chon tir N, N dudi dang mudi bac bdn, O
va S, khong dugc thé hodc duge thé bang mot dén bon R'.

Theo phuong an khdc cua sang ché, AryC la vong thom don vong ¢ 6 canh ¢o
0, 1, 2, hodc 3 nguyén ttr vong doc 1ap duge chon tr N, N dudi dang mudi bic bdn, O

va S, khong dugc thé hodc dugc thé bing mot dén bdn R, trong do AryC tuy y dugc
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dung hop véi vong heteroxycloalkyl co tur 4 dén 7 canh cha mot dén hai nguyén ti
khac loai dugc chon tir O, S va —-NRE&. Theo mot loai cua phuong an nay, AryC tuy y
dugc dung hop voi vong heteroxycloalkyl ¢o tur 4 dén 6 canh chira mot dén hai nguyén
tir khéc loai duoc chon tir O, S va —-NR®. Theo loai khac ctia phuong an nay, AryC tuy
y dugc dung hop véi vong heteroxycloalkyl ¢ 6 canh chira mot dén hai nguyén ttr khac
loai duoc chon tir O, S va -NRE. Theo loai khac clia phuong an nay, AryC tuy y duoc
dung hgp va6i vong piperidin.

Theo phuong an khac cla sang ché, AryC 1a vong thom don vong ¢6 6 canh ¢o
0, 1, 2, hodc 3 nguyén tr vong doc lap duge chon tir N, N dudi dang mudi bac bdn, O

va S, khong duoe thé hoge duge thé bing mot dén bon R,

Theo phuong an khéc, AryC la pyrazol, imidazol, pyridin, hodc pyrimidin, trong
d6 A khong duge thé hodc duoc thé bang mot dén bon R', va trong d6 AryC thy y duoc
dung hop v6i vong heteroxycloalkyl co tir 4 dén 7 canh cha mot dén hai nguyén tu
khac loai dugc chon tir O, S va -NR&. Theo mot loai cua phuong an nay, AryC tuy y
dwoc dung hop véi vong heteroxycloalkyl co tr 4 dén 6 canh chtra mot dén hai nguyén
tir khéc loai dugc chon tir O, S va -NR&. Theo loai khac cua phuong an nay, AryC tay
y dugc dung hop voi vong heteroxycloalkyl c¢6 6 canh chira mot dén hai nguyén ti khéc
loai dugc chon tir O, S va —-NR®. Theo loai khac ciia phuong an nay, AryC tuy y duoc
dung hop voi vong piperidin.

Theo phuong an khac, AryC la pyrazol, pyridin, hodc pyrimidin, trong do A

khong duoc thé hodc dugc thé bang mot dén bon R'.

Theo phuong an khac cua sang ché, AryC la pyridin, pyrazol, hodc pyrimidin,
trong d6 AryC tuy y dugc dung hop véi vong piperidin.

Theo phuong an khac cua sang ché, AryC 1a pyridin, pyrazol, hodc pyrimidin.

Theo phuong an khdc cta sang ché, AryC la pyridin, trong d6 AryC tuy y dugc

dung hop v&i vong piperidin.
Theo phuong an khéc cla sang ché, AryC la pyridin.

Theo phuong an khac cua sang ché, AryC la pyrazol.
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Theo phuong an khéc cta sang ché, AryC la pyrimidin.

Theo phuong an khac cta sang ché, HetC 1a vong don vong no hodc khdong no
don 6 tir 4 dén 7 canh ¢6 1, 2, hodc 3 nguyén tir vong nguyén tir khac loai doc 1ap dugc
chon tir N, N dudi dang mudi bac bon, O va S, khong duoc thé hodc duoc thé biang mot
dén bdn Rl trong d6 HetC tuy y dugc dung hop voi vong heteroxycloalkyl co tir 4 dén
7 canh chira mot dén hai nguyén t khac loai dugc chon tu 0, S va —NR&. Theo mot loai
ctia phwong én nay, HetC la vong don vong no hodc khong no don cé tir 4 dén 7 canh
¢6 1, 2, hodc 3 nguyén tir vong nguyén tr khac loai doc 1ap duoc chon tir N, O va S,
khong dugc thé hodc dugc thé bang mot dén bon RY, trong d6 HetC tuy y duoc dung hop
voi vong heteroxycloalkyl co tur 4 dén 7 canh chira mot dén hai nguyén tr khéac loai
duoc chon tir O, S va —~NR&. Theo loai khac cia phuong 4n nay, HetC la vong don vong
no hoic khong no don co tur 4 dén 7 canh ¢6 1, 2, hodc 3 nguyén tir vong nguyén tir khac
loai ddc 1ap duogc chon tir N, N dudi dang mudi bac bdn, O va S, khong duoc thé hodc
duoc thé bang mot dén bdn Ri. Theo loai khac ctia phuong an nay, HetC la vong don
vong no hodc khong no don ¢6 tur 4 dén 7 canh ¢6 1, 2, hodc 3 nguyén tr vong nguyen
tir khac loai doc lap duoc chon tir N, O va S, khong dugc thé hodc duoc thé bing mot
dén bon R,

Theo loai khac cua phuong an nay, HetC 1a vong don vong no hodc khong no
don ¢6 tir 4 dén 7 canh ¢ 1, 2, hodc 3 nguyén tu vong nguyén tir khac loai doc lap dugc
chon tir N, N dudi dang mudi bac bon, O va S, khong dugce thé hodc duoc thé bang mot
dén bdn R}, trong d6 HetC tuy y duogc dung hop v6i vong heteroxycloalkyl ¢6 tur 4 dén
7 canh chta mot dén hai nguyén tir khac loai duge chon tir O, S va—NRe&. Theo loai khac
ctia phuong 4n nay, HetC la vong don vong no hodc khong no don co tur 4 dén 7 canh
¢6 1, 2, hodc 3 nguyén tir vong nguyén tir khac loai doc lap duge chon tr N, O va S,
khong duoc thé hodc duge thé bang mot dén bdn Rl trong d6 HetC tuy y dugc dung hop
v6i vong heteroxycloalkyl ¢6 tur 4 dén 7 canh chtra mot dén hai nguyén tir khac loai

dugc chon tr O, S va —NRE.

Theo loai khac cua phuong an nay, HetC la vong don vong no hodc khdng no
don ¢6 tir 4 dén 7 canh ¢6 1, 2, hodc 3 nguyén tir vong nguyén tur khac loai doc lap duoc

chon tir N, N dudi dang mudi bac bon, O va S, khong duge thé hodc duoc thé bang mot
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dén bén Ri. Theo loai khac cua phuong dn nay, HetC 1a vong don vong no hoac khong
no don ¢6 tir 4 dén 7 canh ¢6 1, 2, hodc 3 nguyén tir vong nguyén tu khac loai doc lap

duoc chon tr N, O va S, khong duoc thé hodc duoc thé béng mot dén bon R

Theo loai khac cia phuong an nay, HetC la vong don vong no hodc khong no
don c6 tir 4 dén 7 canh ¢6 1, 2, hodc 3 nguyén tir vong nguyén tu khac loai doc lap dugce
chon tir N, N dudi dang mudi bac bén, O va S, khong duoc thé hodc dugc thé béng mot
dén bdn Rl trong d6 HetC tuy y duge dung hop v6i vong heteroxycloalkyl co tir 4 dén

7 canh chtra mot dén hai nguyén tt khéc loai dugc chon tir O, S va —NRE.

Theo loai khac ctia phuong én nay, HetC la vong don vong no hodc khong no
don ¢c6 tir 4 dén 7 canh ¢6 1, 2, hodc 3 nguyén tir vong nguyén tir khac loai doc lap dugc
chon tir N, O va S, khong dugc thé hodc duoc thé béng mot dén bbn R', trong d6 HetC
tuy y duoc dung hop voi vong heteroxycloalkyl co tur 4 dén 7 canh chtra mot dén hai
nguyén tir khéc loai duge chon tr O, S va ~NRé&. Theo loai khac cua phuong an nay,
HetC 12 vong don vong no hogc khong no don ¢6 tur 4 dén 7 canh ¢6 1, 2, hodc 3 nguyén
ttr vong nguyén tu khac loai doc lap duoc chon tir N, N du6i dang mubi béc bén, O va
S, khong duoc thé hoic duge thé bang mot dén bdn R, Theo loai khac ctia phuong an
nay, HetC la vong don vong no hodc khong no don c6 tir 4 dén 7 canh ¢6 1, 2, hoac 3
nguyén tir vong nguyén tu khac loai doc lap duge chon tir N, O va S, khong duoc thé

hoic duge thé bang mot dén bon R'.

Theo loai khac cta phuong an nay, HetC la vong don vong no khong dugce thé
hodc duge thé. Theo loai khac ciia phuong an nay, HetC 1a vong don vong khdng no

don khong dugc thé hodc duoc thé.

Theo phuong an khac cua sang ché, HetC 1a vong don vong no hodc khong no
don ¢6 4 canh ¢6 1, 2, hodc 3 nguyén tir vong nguyén tir khac loai doc lap dugc chon tur
N, N dudi dang mudi bac bon, O va S, khong dugce thé hodc duoc thé béng mot dén bon
R'. Theo mot loai ctia phwong an nay, HetC 1a vong don vong no hodc khong no don ¢o6
4 canh c6 1, 2, hodc 3 nguyén tir vong nguyén tir khéc loai doc 1ap duoc chon tr N va

S, khong dugce thé hogdc dugce thé bang mot dén bon R'.
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Theo loai khac cua phuong 4n nay cua sang ché, HetC 1a vong don vong no hodc
khong no don c6 4 canh c6 1, 2, hodc 3 nguyén tir vong nguyén tu khac loai doc lap
duoc chon tir N, N dudi dang mudi bac bdn, O va S, khong dugc thé hodc duogc thé béng
mot dén bon Ri. Theo loai khac ctia phuong an nay ctia sang ché, HetC 1a vong don vong
no hoac khong no don ¢6 4 canh ¢6 1,2, hodc 3 nguyén tr vong nguyén tu khac loai doc

lap dugc chon tr N, O va S, khong duoc thé hodc duoc thé béng mot dén bdn R

Theo loai khac clia phuong 4n nay cua sang ché, HetC 1a vong don vong no hodc
khong no don c6 4 canh co 1, 2, hodc 3 nguyén tr vong nguyén t khac loai doc lap
duoc chon tu N, N dudi dang mudi béac bdn, O va S, khong dugce thé hoac duoc thé bé’mg
mdt dén bén R'. Theo loai khic cua phuong an nay cua sang ché, HetC la vong don vong
no hotic khoéng no don c6 4 canh ¢6 1, 2, hodc 3 nguyén tir vong nguyén tt khac loai doc
lap duge chon tr N, O va S, khong duoc thé hoac duoc thé bémg mot dén bén Ri. Theo
loai khac ctia phuong an nay, HetC l1a vong don vong no khong dugc thé hogc duge thé.
Theo loai khéac cia phuong én nay, HetC la vong don vong khong no don khong duge

thé hodc dugc thé.

Theo phuong an khic cia sang ché, HetC 1a vong don vong no hodc khong no
don ¢6 5 canh ¢6 1, 2, hodc 3 nguyén tur vong nguyén tir khac loai doc lap dugc chon tu
N, N dudi dang mudi bac bdn, O va S, khong duge thé hodc dugc thé bang mot dén bdn
R!. Theo mot loai cua phu(mg 4n nay, HetC la vong don vong no hoidc khong no don ¢o6
5 canh ¢6 1, 2, hoac 3 nguyén tir vong nguyén tir khac loai doc 1ap duoc chon tir N, O
va S, khong dugce thé hodc duoc thé béng mot dén bdn R'. Theo loai khac ctuia phuong
4n nay, HetC la vong don vong no hoac khéng no don ¢6 5 canh ¢6 1, 2, hoac 3 nguyén
tr vong nguyén ttr khac loai doc lap duge chon tr N, N dudi dang mubi bac bdn, O va
S, khong duoc thé hoac duoc thé béng mot dén bdn Ri. Theo loai khac ciia phuong an
nay, HetC la vong don vong no ho#c khong no don ¢ 5 canh ¢6 1, 2, hodc 3 nguyén tu
vong nguyén tir khac loai doc 1ap dugce chon tr N, O va S, khong dugc thé hodc duoc
thé bang mot dén bén Ri. Theo loai khac ctia phuong an nay, HetC la vong don vong no
hoic khong no don ¢6 5 canh c6 1, 2, hodc 3 nguyén tir vong nguyén tir khéc loai doc
lap dugc chon tir N, N dudi dang mubdi bac bén, O va S, khong dugc thé hoge duge thé
bing mot dén bdn Ri. Theo loai khac ciia phuong an nay, HetC la vong don vong no
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hodc khong no don ¢6 5 canh ¢6 1, 2, hodc 3 nguyén tir vong nguyén tir khac loai doc
lap duoc chon tir N, O va S, khong duoc thé hodc duoc thé bing mot dén bon R'. Theo
loai khac ciia phuong an nay, HetC la vong don vong no khong dugc thé hodc duoc thé.
Theo loai khac cua phuong an nay, HetC la vong don vong khong no don khong duoc

thé hoic dugc thé.

Theo phuong an khac cta sang ché, HetC 1a vong don vong no hodc khong no
don ¢6 6 canh ¢6 1, 2, hodc 3 nguyén tr vong nguyén tir khac loai doc 1ap dugc chon tur
N, N dudi dang mudi bic bon, O va S, khong duge thé hoac duoc thé béng mot dén bdn
R}, trong d6 HetC tuy y dugc dung hop voi vong thom don vong cé tr 5 dén 6 canh.
Theo mét loai ciia phuong an nay, HetC la vong don vong no hodc khong no don ¢ 6
canh ¢6 1, 2, hodc 3 nguyén tu vong nguyén tir khac loai doc lap duoc chon tr N, O va
S, khong dugc thé hodc dugc thé bang mot dén bdn R!, trong do HetC tuy y dugc dung

hop v6i vong thom don vong ¢d tir 5 dén 6 canh.

Theo phuong an khéc cua sang ché, HetC la vong don vong no hodc khong no
don ¢6 6 canh ¢6 1, 2, hodc 3 nguyén tir vong nguyén tir kKhéc loai doc 14p duge chon tur
N, N duéi dang mudi bac bon, O va S, khong duge thé hoiic dugc thé bang mot dén bon
Ri, trong do HetC tuy y dugc dung hop v6i vong phenyl. Theo mot loai cua phuong an
nay, HetC 1a vong don vong no hoac khéong no don ¢6 6 canh c6 1, 2, hoac 3 nguyén tu
vong nguyén tir khac loai ddc 1ap duge chon tr N, O va S, khong duoc thé hoac duoc

thé bang mot dén bén R, trong d6 HetC tuy y duge dung hop véi vong phenyl.

Theo phuong an khéc cta sang ché, HetC 1a vong don vong no hodc khong no
don ¢c6 6 canh ¢6 1, 2, hodc 3 nguyén tir vong nguyén tir khéc loai doc 14p duoc chon tir
N, N dudi dang mudi bac bdn, O va S, khong duge thé hodc duogc thé bang mot dén bdn
R!. Theo mot loai cia phuong an nay, HetC la vong don vong no hodc khong no don ¢co
6 canh c6 1, 2, hodc 3 nguyén tir vong nguyén tir khac loai doc 1ap dugc chon tr N, O

va S, khong duoc thé hode duoc thé bing mot dén bon R'.

Theo loai khac ctia phuong an nay, HetC la vong don vong no khong duoc thé
hodc dugc thé. Theo loai khac ctia phuong an nay, HetC la vong don vong khong no

don khong duoc thé hoac dugc thé.
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Theo phuong an khéc cta sang ché, HetC 1a vong don vong no hodc khong no
don ¢6 7 canh ¢6 1, 2, hodc 3 nguyén tir vong nguyén tir khac loai doc lap duge chon tu
N, N duéi dang mudi bac bon, O va S, khong duge thé hodc duoc thé béng mdt dén bén
Ri. Theo mot loai ctia phuong 4n nay, HetC la vong don vong no hodc khong no don ¢é
7 canh ¢6 1, 2, hodc 3 nguyén tir vong nguyén tir khac loai doc lap dugc chon tr N, O
va S, khong duge thé hogc duoc thé bang mot dén bon R'. Theo loai khac cua phuong
4n nay, HetC 1a vong don vong no khong duoc thé hodc dugc thé. Theo loai khac cua

phuong én nay, HetC la vong don vong khong no don khong dugc thé hodc duge thé.

Theo phuong an khac cta sang ché, HetC la dihydroimidazol, dihydropyrimidin,
tetrahydropyrimidin, hodc tetrahydropyridopyrimidin, trong d6 A khong duoc thé hodc

duoc thé bang mot dén bon R,

Theo phuong an khac cta sang ché, HetC la dihydroimidazol, dihydropyrimidin,
tetrahydropyrimidin, hoac tetrahydropyrido[ 1,2-a]pyrimidin, trong d6 A khong duoc thé
hoac duoc thé bing mot dén bon R

Theo phuong an khac, HetC la 2.3-dihydroimidazol, 4,5-dihydroimidazol,
1,4,5,6-tetrahydropyrimidin, 3,4,5,6-tetrahydropyrimidin, 3,4-dihydropyrimidin, hoac
1,2,3,4-tetrahydropyrido[1,Z-a]pyrimidin, trong d6 HetC khong duoc thé hodc duoc thé
bang mot dén bon R'.

Theo  phwong  4an  khac,  HetC la  dihydroimidazol,  hodc
tetrahydropyridopyrimidin, trong d6 HetC khong duoc thé hodc duoc thé bang mot dén
bon R

Theo phuong an khac, HetC 1a 2,3-dihydroimidazol, 4,5-dihydroimidazol, hoac
1,2,3,4-tetrahydropyrido[1,2-a]pyrimidin, trong d6 HetC khong duoc thé hodc duogc thé
bing mot dén bon R'.

Theo phuong an khdc cua sang ché, HetC la dihydroimidazol. Theo mot loai cua
phuong an nay, HetC la 2.3-dihydroimidazol. Theo loai khac ctua phuong an nay, HetC
14 4,5-dihydroimidazol.
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Theo phuong an khac cua sang ché, HetC 1a tetrahydropyridopyrimidin. Theo

mdt loai ctia phuong an nay, HetC la 1,2,3,4-tetrahydropyrido[1,2-a]pyrimidin.

Theo phuong an khac cua sang ché, L 1a khong co, R*, -NHR*, -N(R*),, -OR*, -
(CH2)WR*, -C(O)R*, -C(NH)R*, hodgc -S(O)mR*, trong d6 L khong dugc thé hodc duoc
thé bang 1-4 phan tir thé duoc chon tir R® . Theo mét loai clia phuong an nay, L 1a RY, -
NHR®, -N(R*), -OR*, -(CH2):R?, -C(O)R* , -C(NH)R*, hoic -S(O)nR", trong do L
khong dugc thé hodc duoc thé bé'mg 1-4 phén ttr thé duoc chon tir R® . Theo phuong 4n
khac ctia sang ché, L 14 -OR*, -(CHa)uR*, -C(O)R?, -C(NH)R*, hoic -S(O)mR", trong do
L khong duogc thé hodc duogc thé bang 1-4 phén tir thé duoc chon tir R¢ . Theo mot loai
cua phuong én nay, L 1a -ORY, ((CH)aRY, -C(O)R* , -C(NH)R, hodc -S(O)mR*, trong
dé L khong duge thé hodc duoc thé béng 1-4 phén ttr thé duoc chon tir R .

Theo phuong an khéc cua sang ché, L 12 khong co.

Theo phuong an khéc cua sdng ché, L 1a khong co, R, -NHR*, hodc -N(RY),
trong d6 L khong dugc thé hoic duoc thé bang 1-4 phan tir thé duoc chon tir R® . Theo
phuong 4n khac cta séng ché, L 1 khong cd, R4, hodc -NHR®, trong d6 L khong duoc
thé hodc duoc thé bang 1-4 phén tir thé duge chon tir R®. Theo phuong an khac cua séng
ché, L 1a khong c6, R* hogc -N(R*)2, trong d6 L khong dugc thé hodc dugc thé bang 1-
4 phr?m ttr thé duoc chon tir R .

Theo phuong an khéc cta sang ché, L 1a khong c6 hodc R*, trong d6 L khong
duoc thé hoic duoc thé béng 1-4 phén tir thé duoc chon tir R¢.

Theo phuong an khéc, L la khong co, hydro, -Ci-Cio alkyl, —(CHz)nNRCRd, -
NH(CH>).NR°RY, -(CH2)nOR®, hoac -C;-Croalkylen-HetB, trong d6 L khong dugc thé
hoac dugc thé béng 1-4 phén tir thé duoc chon tir R®.

Theo phuong an khéc, L 1a khong co, -Ci-Cs alkyl, -(CH2)nNR°RY, -
NH(CH2):NR°RY, -(CH2),OR¢, hodc -C)-Cioalkylen-HetB, trong d6 L khong duoc thé
hodc duge thé biang 1-4 phan tir thé dugc chon tir R°.

Theo phuong an khac, L la khong cd, -C1-Cs alkyl, -(CHz)nNRCRd, -(CH2)nOR®,
hote -C1-Croalkylen-HetB, trong d6 T khong duge thé hodc duge thé bing 1-4 phan ti
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thé duoc chon tir R . Theo mot loai cia phuong an nay, L 1a-C;-Cs alkyl, -(CH2)nNR°RY,
-(CH2)nOR®, hodc -C1-Croalkylen-HetB, trong d6 L khong duoc thé hoac dugc thé béng
1-4 ph?m tir thé duoc chon tr RE.

Theo phuong an khac cua sang ché, L 1a khong c6, -CHs, -(CHz2)-NHa, -(CHa)o-
NH,, -(CH;)3-NHa, -(CH2)3-OH, -CH,-pyrolidin hodc -CH»-azetidin, trong dé L khong
duoc thé hoac duoc thé béng 1-4 phﬁn tir thé duoc chon tt OH. Theo mot loai cua
phuong an nay, L 1a khong ¢d, -CHs, -CHa-pyrolidin, -CHj-azetidin, -(CH2)-NHa, hodc
-(CHa)3-NHy, trong do L khong dugc thé hogc duoc thé bing 1-4 phén tir thé duoc chon
tu OH.

Theo phuong an khac, L 1a -Ci-Cs alkyl, trong d6 L khong dugc thé hodc dugc
thé bang 1-4 phan ti thé duoc chon tir R¢. Theo mot loai cua phuong an nay, L 1a -CHs,
trong d6 L khong dugc thé hodc duoc thé bé‘mg 1-4 phf?m tir thé duoc chon tr OH.

Theo phuong an khac, L 1a -(CHz)nNRCRd, trong d6 L khong dugc thé hodc duoc
thé bang 1-4 phan tr thé duoc chon tir R®. Theo mot loai cua phuong an nay, L 1a -
(CHa)-NHa, -(CH2)2-NHa, hodc -(CH2)3-NHo, trong do L khong duoc thé hoac dugce thé
bang 1-4 phan tir thé dugc chon tir OH. Theo loai khic ctia phuong an nay, L 1a -(CH»)-
NH> hodc -(CHa)3-NHa, trong d6 L khong dugc thé hoic duoc thé bang 1-4 phan tit thé

duogc chon tu OH.

Theo phuong &n khac, L 1a -(CH2).ORS, trong do L khong duoc thé hodc dugc
thé bang 1-4 phan tir thé duoc chon tir R®. Theo mot loai cua phuong 4n nay, L la -
(CHa);-OH, trong d6 L khong dugc thé hodc dugc thé bang 1-4 phan tir thé duge chon
tu OH.

Theo phuong én khac, L 1a-C4-C 1oalkylen-HetB, trong do L khong dugc thé hodc
duoc thé bang 1-4 phan tit thé duoc chon tir R, Theo mot loai cua phuong an nay, L 1a
CHy-azetidin hodc —CHa-pyrolidin, trong d6 L khong duoc thé hodc dugce thé bang 1-4
phan tr thé duoc chon tir R®. Theo loai khéc clia phuong an nay, L 1a CHy-azetidin, trong
d6 L khong dugc thé hoac duoc thé bang 1-4 ph?m tir thé duoc chon tir RS, Theo loai
khac cia phuong an nay, L la —CH,-pyrolidin, trong do L khong duoc thé hoac duoc thé
bing 1-4 phan tit thé dugc chon tir R,
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Theo phuong an khac cua sang ché, L 1a khong c6, hodc R*, trong d6 L khong
duoc thé hoac dugc thé bﬁmg 1-4 phén ttr thé duoc chon tir R¢ . Theo mot loai cua phuong

4n nay, L 1a khong co, hodc R*.

Theo phuong an khac cua sang ché, HetB 1a vong don vong no hodc khong no
don ¢6 tir 4 dén 7 canh ¢6 1, 2, hodc 3 nguyén tir vong nguyén tur khac loai doc lap duoc
chon tir N, N dudi dang mudi bac bdn, O va S, khong dugc thé hoac duoc thé bang mot
dén ba R?. Theo mdt loai ctia phuong an nay, HetB la azetidin hoic pyrolidin. Theo loai
khac ciia phuong an nay, HetB la azetidin. Theo loai khéc ctia phuong an nay, HetB la

pyrolidin.

Theo phuong an khac cta sang ché, HetB la vong don vong no hoac khong no
don c6 tir 4 dén 6 canh ¢6 1, 2, hodc 3 nguyén tir vong nguyén tr khac loai doc lap dugc
chon tir N, N duéi dang mubi béc bdn, O va S, khong dugc thé hoac duoc thé bang mot
dén ba R® Theo mdt loai cia phuong an nay, HetB la azetidin hodc pyrolidin. Theo loai
khac cua phwong an nay, HetB 1a azetidin. Theo loai khic ctia phwong én nay, HetB 1a

pyrolidin.

Theo phuong an khéc cua sang ché, HetB 1a vong don vong no hodc khong no
don ¢6 tir S dén 6 canh ¢6 1, 2, hodc 3 nguyén tu vong nguyén tu khac loai doc 1ap duoc
chon tir N, N dudi dang mudi bac bon, O va S, khong duge thé hodc dugc thé bang mot

dén ba R?. Theo mét loai cua phuong 4an nay, HetB la pyrolidin.

Theo phuong an khac cua sang ché, HetB la vong don vong no hodc khong no
don ¢6 4 canh ¢c6 1, 2, hodc 3 nguyén tu vong nguyén tir khéc loai doc 1ap dugc chon tu
N, N dudi dang mudi bac bén, O va S, khong duge thé hoac duge thé bing mot dén ba
R®.

Theo phuong an khac cta sang ché, HetB 1a vong don vong no hodc khong no
don co6 4 canh ¢o 1, 2, hodc 3 nguyén tir vong nguyén tir khéc loai doc 1ap dugc chon tu
N, N dudi dang mudi bac bon, O va S, khong duoc thé hodc dugc thé béng mot dén ba
R?. Theo mot loai ciia phuong an nay, HetB la azetidin.

Theo phuong an khac cua sang ché, HetB 1a vong don vong no hodc khong no
don ¢6 5 canh ¢6 1, 2, hodc 3 nguyén tr vong nguyén tr khac loai doc lap duge chon tu
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N, N dudi dang mudi bac bdn, O va S, khong dugc thé hodc duogc thé béng mot dén ba

R2. Theo mot loai ctia phuong an nay, HetB la pyrolidin.

Theo phuong an khac cta sang ché, HetB 1a vong don vong no hodc khong no
don c6 6 canh ¢6 1, 2, hodc 3 nguyén tir vong nguyén tir khac loai doc lap duoc chon tu
N, N dudi dang mudi bac bdn, O va S, khong duoc thé hodc duoc thé béng mot dén ba
R

Theo phuong an khac cua sang ché, HetB 1a vong don vong no hodc khong no
don c6 7 canh ¢6 1, 2, hodc 3 nguyén tir vong nguyén tu khac loai doc 1ap duoc chon tu
N, N duéi dang mubi bac bdn, O va S, khong dugc thé hoic duoc thé béng mot dén ba
R

Theo phuong an khéc cua sang ché, M 1a R, -NHR5, -N(R%),, -OR?, -(CH2)uR’,
-C(O)R® , -C(NH)R?, hodc -S(O)\R?, trong do M khong duoc thé hodc duge thé bang 1

— 4 phan tir thé duge chon tir R®.

Theo phuong an khéc cta sang ché, M 1a R® hoac -NHR’ , trong d6 M khong

duge thé hodc duoc thé bang 1 - 4 phan t&r thé duoc chon tur RS

Theo phuong &n khéc cla sing ché, M la -(CH2)NID, -(CH2)sNHa, -
NH(CH;)NH», -NH(CH2)3NHoa, -N(CH,-azetidin)(CH2CH2NH2), -NH-CH(CH2NH2) »,
-CH,-CH(CH,NH,) 2, trong d6 M khong duoc thé hodic dugc thé bing 1 —4 phan tir thé
duoc chon tir R® Theo mot loai cua phuong 4n nay cua sang ché, M 1a -(CH»),NHa, -
(CH»)3NHa, -NH(CH2)2NHa, -NH(CH2);NHoa, “N(CH,-azetidin)(CH,CH2NH2), -NH-
CH(CH,NH,) 2, -CHa-CH(CH2NH>) 2, trong d6 M khong duge thé hodc duoc thé bang
1-4 phﬁn tir thé duoc chon tir OR®. Theo loai khac cua phuong an nay cua sang ché, M
la  -(CH):NHa, -(CH2)sNHo, _NH(CH;):NH>,  -NH(CH2);:NHz,  -N(CHo>-
azetidin)(CH.CH,NH»), -NH-CH(CH:NH2) 2, -CH,-CH(CH,NH>) 2, trong d6 M khong
duge thé hodc duoc thé bang 1 — 4 ph?m tr thé duoc chon tr OH.

Theo phuong an khéc cia sang ché, M 1a -(CHz)3NHa, -NH(CH2):NHa, -
NH(CH2);NH., hodc -NH-CH(CH,NH>) 2, trong d6 M khong duge thé hodc duoc thé
bang 1 — 4 phan t thé dwoc chon tir R®. Theo mot loai cua phuong an nay, M la -
(CH2)sNHa, -NH(CH2)2NHo, -NH(CH,);NH>, hodc -NH-CH(CH2NH>) 2, trong do M
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khong dugc thé hodic duge thé bing 1 — 4 phan tb thé duge chon tir OR®. Theo loai khac
ctia phuong dn nay, M 1a -(CHy)sNH,, -NH(CH2):NHa, -NH(CH2)sNH>, hodc -NH-
CH(CH,NH,) 2, trong d6 M khong duoc thé hodc duge thé bang 1 — 4 phan tir thé duoc
chon tor OH.

Theo phuong an khac cia sang ché, AryB la vong thom don vong ¢o tur 5 dén 6
canh ¢6 0, 1, 2, hodc 3 nguyén tir vong ddc lap dugce chon tr N, O va S, khong dugc thé

hoac duoc thé béng mot dén bdn RC.

Theo phuong 4n khac cta sang ché, AryB la vong thom don vong ¢6 5 canh ¢co
0, 1, 2, hodc 3 nguyén t vong ddc lap duge chon tir N, O va S, khong duoc thé hoac

duoc thé bang mot dén bbn R°.

Theo phuong 4n khac cua sang ché, AryB la vong thom don vong ¢6 6 canh ¢o
0, 1, 2, hodc 3 nguyén ttr vong dde 1ap dugc chon tir N, O va S, khong duoc thé hoac

duoc thé bﬁng mot dén bdn RC.

Theo phuong an khac cia sang ché, mdi 14n xudt hién ctua R® doc lap duge chon
tr nhém bao gém: halogen, -Ci1-Cealkyl, —OR®, -S(OWRS, ~S(O)\NRRY, —C(O)R®, —
OC(O)R®, —~C(O)OR®, —CN, —C(0)aR°RY, ~C(NH)sR°RY, -(CH2)uNRRY, -(CH2)uNR°RY,
“N(R®)(C(O)R®), -N(R®)(C(O)OR?), N(RY)(C(O)RRY), -N(R)(S(O)\R?), va HetB.

Theo phuong an khdc cua sang ché, mdi lan xuat hién cua R va R¢ doc lap duoc
chon tir: hydro, -C1-Cio alkyl, -C2-Cio alkenyl, -C3-Cs xycloalkyl, —=Ci-Cio alkylen-Cs-
Ce xycloalkyl, HetA, —C-Croalkylen-HetB, AryB, —Ci-Cio alkylen-AryB, va — Ci-Cio
alkylen-HetB, hodc, theo cach khac, R® va R? cling v6i nguyén tr nito ma chung dugc
gin vao, tao ra heteroxycloalkyl ¢o tur 4 dén 7 canh tuy y chua mot dén hai nguyén tir
khac loai bd sung ddc 1ap duge chon tir O, S va —NRe, va trong do mdi R¢ va R khong
duoc thé hodc dugc thé bang mot dén ba RE. Theo mot loai cua phuong an nay, mdi lan
xuat hién ctia R° va RY doc 1ap duoc chon tir: hydro, -C1-C1o alkyl, -C2-Cyo alkenyl, -Cs-
Cs xycloalkyl, —C1-Cio alkylen-Cs-Cs xycloalkyl, HetA, —C;-Croalkylen-HetB, AryB, —
C1-Co alkylen-AryB, va — Ci-Cio alkylen-HetB, trong do6 mdi R® va R khong duge thé
hodc duogc thé béng mot dén ba Rf. Theo loai khac cua phuong an nay, mdi 1an xuét hién

cua R€ va RY ddc 1ap duge chon tu: hydro, -C1-Cio alkyl, va -C»-Cyo alkenyl, trong do
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m3i R¢ va RY khong duoc thé hodc duge thé bang mot dén ba R'. Theo loai khac cua
phuong an nay, mdi 14n xuét hién cia R va R doc 1ap duoc chon tir: hydro, va -Ci-Cio
alkyl, trong dé mdi R¢ va RY khong dugc thé hodc duoc thé béng mot dén ba R'. Theo
loai khac cua phuong 4n nay, mdi 14n xuét hién cua R° va RY doc lap duge chon tu: -Ci-
Cho alkyl, trong do mdi R¢ va RY khong duogce thé hodc duoc thé bang mot dén ba R,

Theo loai khac cua phuong an nay, R va RY 1a hydro.

Theo phuong an khac cua sang ché, mdi 1an xuét hién cua R¢ doc 1ap duoc chon
tir: hydro, -Ci-Cio alkyl, -C»-Cio alkenyl, -C3-Cg xycloalkyl, —Ci-Cio alkylen-C;-Ce
xycloalkyl, HetA, —Ci-Cioalkylen-HetB, AryB, —C1-Cio alkylen-AryB, va — Ci-Cio
alkylen-HetB, hodc, theo cach khac, R® va RY cting véi nguyén tir nito ma chung duoc
gén vao, tao ra heteroxycloalkyl co tir 4 dén 7 canh tuy y chira mot dén hai nguyén tur
khac loai bd sung doc 1ap dugc chon tir O, S va —NR&, va trong do mdi R¢ khong duoc
thé hodc duoc thé bé“mg mot dén ba R, Theo mot loai ciia phuong 4n nay, moi [An xudt
hién cua R doc lap dugc chon tu: hydro, -C1-Cio alkyl, -C2-Cio alkenyl, -C3-Co
xycloalkyl, —C1-Cio alkylen-C3-Cs xycloalkyl, HetA, —Ci-Cioalkylen-HetB, AryB, —Ci-
C1o alkylen-AryB, va— Ci-Cio alkylen-HetB, trong d6 mdi R¢ khong duoc thé hodc duge
thé béng mot dén ba Rf. Theo loai khic ctiia phuong an nay, mdi 1an xuét hién ctia R®
doc 1ap dugce chon tir: hydro, -Ci-Cio alkyl, va -C»-Cio alkenyl, trong do mdi R¢ khong
dugc thé hodc duge thé bang mot dén ba Rf. Theo loai khac cia phuong én nay, mdi lan
xuét hién cua R® doc 14p dugce chon tur: hydro, va -C1-Co alkyl, trong do mdi R¢ khong
duoc thé hodc duge thé béng mot dén ba Rf. Theo loai khéc ctia phuong an nay, mdi lan
xudt hién cua R¢ doc 1ap duoc chon tur: -C1-Cy alkyl, trong do moi R khong duoc thé

hoic duoc thé bang mot dén ba RF. Theo loai khéc cua phuong an nay, R® 14 hydro.

Theo phuong an khéc cua sang ché, mdi 1an xuat hién cta RY doc 1ap dugce chon
tir: hydro, -C1-Cio alkyl, -C2-Cio alkenyl, -C3-Cs xycloalkyl, —Ci-Cio alkylen-Cs-Cs
xycloalkyl, HetA, —Ci-Croalkylen-HetB, AryB, —C1-C1o alkylen-AryB, va — Ci-Cio
alkylen-HetB, hodc, theo cach khac, R va RY cling véi nguyén tir nito ma ching duoc
gén vao, tao ra heteroxycloalkyl ¢6 tir 4 dén 7 canh tuy y chira mot dén hai nguyén tir
khac loai bd sung doc 1ap duoc chon tu 0, S va -NRg, va trong do moi R khong dugc
thé hodc dugc thé bing mot dén ba R'.
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Theo phuong an khac cta sang ché, mdi 14an xuét hién cua R¢ doc 1ap duge chon
tir: hydro, -Ci-Cio alkyl, -C2-Cio alkenyl, -C5-Cs xycloalkyl, —=Ci-Cio alkylen-Cs-Cs
xycloalkyl, HetA, —Ci-Cioalkylen-HetB, AryB, —Ci-Cyo alkylen-AryB, va -Ci-Cio
alkylen-HetB, trong do mdi R khong dugce thé hodc dugc thé bang mot dén ba R’ Theo
mot loai cia phuong an nay, mai 1an xudt hién ctia RY doc 1ap duge chon tu: hydro, -Ci-
Cyo alkyl, va -C2-Cio alkenyl, trong d6 moi RY khong duoc thé hodc duogc thé béng mot
dén ba R'. Theo loai khac clia phuong 4n nay, mdi lan xudt hién ctia R¢ doc 1ap duoc
chon tir: hydro, va -Ci-Cio alkyl, trong d6 mdi RY khong dugc thé hodc duoc thé bﬁmg
mot dén ba R'. Theo loai khac ctia phuong 4n nay, mi ]an xudt hién cua RY doc 1ap duogc
chon tir: -Ci-Cio alkyl, trong d6 moi RY khong duoc thé hoac duoc thé béng mot dén ba

R Theo loai khac cua phuong an nay, R¢ 1a hydro.

Theo phuong an khéac cua sang ché, moi 14n xudt hién cta R doc lap la: hydro, -
C1-Cioalkyl, -C2-Cio alkenyl, -OH, -OC,-Cy4 alkyl, -C3-Cg xycloalkyl, -C1-Cyo alkylen-
C3-Cs xycloalkyl, HetB, -C1-Cio alkylen-HetB, AryB, -C1-Cyo alkylen-AryB, -Ci-Cio
alkylen—HetB, hodc halogen, trong d6 mdi R® khong dugc thé hodc duoc thé béng mot
dén ba R". Theo mot loai ciia phuong an nay, mdi 14n xuét hién cia R¢ doc 1ap la: hydro,
-C1-Coalkyl, -C2-Cio alkenyl, -OH, -OC-Cy4 alkyl, hodc halogen, trong do mdi R¢ khong
duoc thé hoic duoc thé bé'mg mot dén ba R". Theo loai khéc ctia phuong an nay, moi lan
xudt hién cta R® doc 1ap la: hydro, -C1-Choalkyl, -Co-Cio alkenyl, -OH, hogc -OCi-Cy
alkyl, trong do mdi R® khong dugc thé hodc dugc thé bang mot dén ba R". Theo loai
khac cua phuong an nay, mdi 1an xudt hién ctia R¢ doc 1ap la: hydro, -Cy-Choalkyl, -OH,
hoic -OC-Cs alkyl, trong d6 modi R¢ khong duoc thé hoac dugc thé béng mot dén ba R".
Theo loai khic ciia phuong an nay, mdi 1an xuét hién cta R® doc 1ap la: hydro, hodc -
C1-Cioalkyl, trong do mdi R¢ khong dugc thé hodc duge thé bing mot dén ba R". Theo
loai khac ctia phuong an nay, mai 1an xuét hién cua R® doc 1ap 1a: -Ci-Cioalkyl, trong do
mdi R¢ khong dugc thé hoic duoc thé b@ing mot dén ba R". Theo loai khéac cua phuong
an nay, mdi 1an xudt hién cta Re doc 1ap la: hydro.

Theo phuong 4n khéc cua sang ché, mdi lan xuat hién caa Rf doc 1ap 1a: halogen,
-C1-Cyo alkyl, -OH, —OCi-Cs alkyl, =S(O)mCi-Cy alkyl, -CN, —CF3, “OCHF2, —OCF3,
hogc NHa, trong d6 -Ci-Cio alkyl khong duge thé hodc dugc thé bang mot dén ba phan
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ttr thé doc 1ap duoc chon tir: —OH, halogen, xyano, va —=S(0)2CHs. Theo mot loai cua
phuong 4n nay, mdi 1an xuét hién cua R" doc 14p 1a: halogen, -C1-Cy alkyl, -OH, hoac -
OC-Cy alkyl, trong d6 -Ci1-Cio alkyl khong duoc thé hodc dugc thé béng mot dén ba
phén ttr thé doc lap duoc chon tir: —OH, halogen, Xyano, va —S(0),CHs. Theo loai khac
cua phuong an nay, mdi 1an xuét hién cta R" doc 1ap 1a: halogen, hoac -C1-Cyp alkyl,
trong do -Ci1-Cio alkyl khong duoc thé hodc duoc thé bang mot dén ba phan tir thé doc
lap duogc chon tir: —~OH, halogen, Xyano, va —S(0)2CHs. Theo loai khac cua phuong an
nay, mdi 1an xuét hién cia Rf doc 1ap 1a: halogen. Theo loai khac cua phuong an nay,
mai 1an xuat hién cua Rf doc 1ap 1a: -Ci-Cio alkyl, trong do -C1-Cyo alkyl khong duoc
thé hoc duoc thé bing mot dén ba phan tir thé doc 1ap dugc chon t: —OH, halogen.
xyano, va —S(0)CHs.

Theo phuong an khéc, mdi lin xuat hién ctia R® doc 1ap 1a: hydro, ~C(O)R®, hodic
_C-Cio alkyl, trong d6 -C1-Croalkyl khong duge thé hodc duoc thé bang mot dén nam
flo. Theo mot lbai cta phuong an nay, mdi 1an xudt hién cta R& doc lap la: hydro, hoac
-C1-Cp alkyl, trong d6 -Ci-Cioalkyl khong dugc thé hodc dugc thé bang mot dén nam
flo. Theo loai khac cua phuong én nay, mdi 1an xuét hién ctia R& doc 1ap 1a: hydro, hodc
-C-Cho alkyl, trong d6 -Ci-Croalkyl khong duoc thé hodc dugc thé bang mot dén nam
flo. Theo loai khic ctia phuong an nay, mai 1an xuat hién cua Re doc lap la: - Ci-Cio
alkyl, trong d6 -Ci-Cioalkyl khong duge thé hoge duge thé bang mot dén nam flo. Theo

loai khéac ctia phuong an nay, mdi 1an xuét hién cua R& doc lap la: hydro.

Theo phuong an khéc cia sang ché, mdi 14n xuat hién cua RM doc lap la: halogen,
-C;-Cioalkyl, —OH, -OCl-C4 alkyl, -S(O)mCi-Ca alkyl, -CN, -CFs3, —~OCHF>, hodc -
OCF3; trong d6 -C1-Cio alkyl khong duoc thé hodc duoc thé bang mot dén ba phan tir
thé doc 1ap duge chon tur: —OH, halogen, xyano, hodc -S(0)2CH;3. Theo mdt loai cua
phuong an nay, mdi 1an xudt hién cua R" doc lap la: halogen, -C1-Cioalkyl, —OH, hodc -
OC1-Cy4 alkyl, trong d6 -C1-Cio alkyl khong dugc thé hodc duogc thé bang mot dén ba
phﬁn tir thé doc 1ap duge chon tu: ~OH, halogen, xyano, hodc -S(0)2CHs. Theo loai
khac cua phuong an nay, mdi 14n xuét hién cua R" doc lap la: halogen, hodc -Ci-Cioalkyl,
trong d6 -Ci-Cio alkyl khong dugc thé hodc duoc thé bang mot dén ba phan ti thé doc
lap dugc chon tur —OH, halogen, xyano, hoac -S(0)2CH3. Theo loai khac cua phuong
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an nay, mSi lan xuat hién ctia R" doc 1ap 1a: -Ci-Croalkyl, trong do -C1-Cyo alkyl khong
duoc thé hoic dugc thé béng mot dén ba ph?m tr thé doc 1ap duge chon tir: —OH,
halogen, xyano, hodc -S(0)2CHs. Theo loai khac cua phuong an nay, mdi lan xuat hién

cua R doc 1ap 1a: halogen.

Theo phuong an khac cta sang ché, mdi lan xuét hién cua R' doc 1ap la: -Ci-Cs
alkyl, -C»-Cg alkenyl, -C2-Cy alkynyl, halogen, -OR® , —5( O)mRS, ~S(O)mNRRY, —
C(O)Re, —OC(O)R¢, —C(O)OR®, —CN, ~C(O)RRY, ~NRRY, -(CH2)nNR°RY; —
NReC(O)R®, -NR°C(O)ORS, _NRCC(0):R°RY, -NR°S(0)mR®, =NH, —CF53, —OCF3, hoac
_OCHF, . Theo mdt loai cua phuong an nay, mai 1an xuat hién cua R doc 1ap la: -Ci-Cy
alkyl, - halogen, -OR® ,~OC(O)R, ~C(O)OR¢, —CN,-NR°RY, -(CH»)aNR°RY; =NH, —
CF3, ~OCF3, hodc -OCHF2 . Theo loai khac cua phuong an nay, moi 1an xuat hién cla
R ddc lap 1a: -Ci-Csalkyl, halogen, -OR¢, =NH, —CF3, —“OCF3, hoac -OCHF; . Theo loai
khéc ctuia phuong an nay, mai 1An xudt hién cua Ri doc 1ap 1a: -Ci-Cealkyl, halogen, -
OR®, hoic =NH. Theo loai khac cua phuong an nay, mdi 14n xuét hién cia R doc 1ap la:
-C1-Csalkyl, hodc =NH. Theo loai khéac ctia phuong an nay, mdi 1an xut hién cta R' 1a

_C-Csalkyl. Theo loai khéc ciia phuong 4n nay, moi Jin xuét hién ctia R' [a =NH.

Theo phuong an khac ctia sang ché, mdi lan xuét hién ctia R doc lap la hydro,
C1-Cs alkyl, OR'?, =NR'?, N(R'’) 2, hodc halogen, trong d6 C1-Cs alkyl khong dugc thé
hoéac dugce thé bang mot dén ba R®. Theo mdt loai clia phuong an nay, mdi 1an xuat hién
ctia RV doc 1ap 1a hydro, C1-Cs alkyl, hodc halogen, trong d6 Ci-Cs alkyl khong dugc thé
hoac dugc thé béng mot dén ba RY. Theo loai khac ctia phuong an nay, mdi 1an xuét hién
cua Ri doc 14p la hydro, hodc C1-C; alkyl, trong d6 Ci-Cs alkyl khong dugc thé hodc
duoc thé bang mot dén ba RY. Theo loai khac ciia phuong an nay, mdi 1an xuat hién cua
Ri 1a C-C;s alkyl, trong d6 Ci-Cs alkyl khong dugce thé hoic duoc thé bing mot dén ba

R®. Theo loai khac ctia phuong n nay, moi 14n xudt hién cua R 1a hydro.

Theo phuong an khac cua sang ché, moin docléapla 0, 1,2, 3,4, 5 hodc 6. Theo
mdt loai ctia phuong an nay, mdi n doc lap 1a 0, 1, 2, 3 hodc 4. Theo loai khac cua
phuong an nay, mdin doc 1ap 14 0, 1, 2, hodc 3. Theo loai khac cua phuong an nay, moi
n doc lap 1a 1, 2, hodc 3. Theo loai khéac ctia phuong an nay, moi n doc lap 1a 1 hoac 3.

Theo loai khéc ctia phuong dn nay, n 1a 0 hozic 1. Theo loai khac ctia phuong an nay, n
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1a 1 hodc 2. Theo loai khéc ctia phuong an nay, nla 0 hodc 2. Theo foai khéac cua phuong
4n nay, n 1a 0. Theo loai khic ctia phuong an nay. n 1a 1. Theo loai khéc cta phuong dn
nay, n 1a 2. Theo loai khéac cua phuong 4n nay, n 1a 3. Theo loai khéc cua phuong an

nay, n la 4.

Theo phuong an khic ctua sang ché, mdi m doc 1ap 12 0, 1, hodc 2. Theo mot loai
clia phuong an nay, m la 0 hodc 1. Theo loai khac cua phuong an nay, m la 1 hoac 2.
Theo loai khac ciia phuong 4n nay, m 1a 0 hogc 2. Theo loai khac cua phuong an nay, m
1a 0. Theo loai khac ctia phuong 4n nay, m la 1. Theo loai khac cua phuong an nay, m

la 2.

Theo phuong 4n khdc cua sang ché, mdi p doc 1ap 1a 1 hodc 2. Theo loai khac
ctia phuong an nay, p la 0 hodc 2. Theo loai khéc ctia phuong én nay, p 1 0. Theo loai

khac cta phuong 4n nay, p 1a 1. Theo loai khéc ctia phuong an nay, p la 2.

Theo phuong an khac cua sang ché, mdi qdoclapla0,1,2,3,4, 5 hoac 6. Theo
mdt loai ctia phuong an nay, mdi q doc 1ap 1a 0, 1, hodc 2. Theo loai khac caa phuong
4n nay, q 1a 0 hodc 1. Theo loai khac cua phuong an nay, q la 1 hoac 2. Theo loai khac
ctia phuong an nay, g 1a 0 hodc 2. Theo loai khac ctia phuong an nay, q 1a 0. Theo loai
khac cua phuong é&n nay, q la 1. Theo loai khac cua phuong an nay, q la 2.

Theo phuong an khac cua sang ché, mdi s ddc 1ap 1a 0, 1, 2, hodc 3. Theo mot
loai ctia phurong én nay, s la 0, 1, hodc 2. Theo loai khéc cua phucmg an nay, s 1a 0 hodc
1. Theo loai khac ctia phuong an nay, s 1a 1 hodc 2. Theo loai khac ctia phuong én nay,
s 12 0 hoic 2. Theo loai khéc ctia phuong an nay, s 12 0. Theo loai khéac ctia phuong an
nay, s 1a 1. Theo loai khac ctia phuong 4n nay, s 1a 2. Theo loai khac cua phuong an nay,

sla 3.

Theo phuong an khac cua sang ché, mdi t doc lap 1a 0, 1, 2, hodc 3. Theo mot
loai cia phuwong an nay, t1a 0, 1, hodc 2. Theo loai khéac ctia phuong dn nay, t 1a 0 hoac
1. Theo loai khac ciia phuong an nay, t 1a 1 hoac 2. Theo loai khac ctia phuong én nay,
t 12 0 hodc 2. Theo loai khac clia phuong an nay, t 12 0. Theo loai khac cua phuong an
nay, t 1a 1. Theo loai khéc cua phuong 4n nay, t 1a 2. Theo loai khéc cua phuong an nay,

tla3.
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Theo phuong an khac ctia sang ché, mdiu doc lap1a 0, 1, 2, 3, 4, 5 hodc 6. Theo
mot loai cia phuong an nay, mdi u doc 1ap 14 0, 1, 2, hodc 3. Theo loai khac cua phuong
an nay, u 1a 0, 1, hodc 2. Theo loai khac cua phuong én nay, u 1a 0 hogc 1. Theo loai
khéc chia phuong 4n nay, u la 1 hogdc 2. Theo loai khac ctia phuong an nay, u la 0 hoac
2. Theo loai khac ctia phwong an nay, u la 0. Theo loai khac cua phuong an nay, u la 1.

Theo loai khac cta phuong én nay, u 1a 2. Theo loai khéac cua phuong an nay, ula 3.

Theo phuong an khéc cua sang ché, mdi v doc 1ap 1a 0, 1, hodc 2. Theo mot loai
ctia phuong 4n nay, v 1a 0 hodc 1. Theo loai khéac cia phuong én nay, v 1a 1 hodc 2. Theo
loai khéc ctia phwong an nay, v a 0 hodc 2. Theo loai khéac ctia phuong 4n nay, v 1a 0.
Theo loai khéc cta phuong an nay, v 1a 1. Theo loai khac ctia phuong an nay, v la 2.

Theo phuong an khac cua sang ché, sang ché dé cap dén hop chét ¢6 cong thuc

cau truc la:

hodc mudi dugc dung cta no.

Theo phuong 4n khéc cua sang ché, sang ché dé cap dén hop chét c¢6 cong thie

cau truc Ib:
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e
NI H R12 R13
/N N O\ /O
S S w OH
Ib

hodc mudi duge dung cua nd.
Theo phuong én khac ctia sing ché, sang ché dé cap dén hop chat c6 cong thuc

cau truc Ic:

L

ﬁ/[ >:NH

v*\U

R (R),
R13
PN ] W/K[f \;(
w OH
Ic

hoic mudi dugc dung cia no.
Theo phuong 4n khéc clia sang ché, sang ché dé cap dén hop chat c6 cong thue

cau trac Id:
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hodc mudi duge dung cta no.

Theo phuong an khac cta sang ché, sang ché dé cap dén hop chit c6 cong thic

ciu trac Te:
L
(R ~
Y. T. N
R' X\(I \M
U
5 (R
Nl H R12 R13
O O
HN—C | \;(
N .S
s-Q@ O w~ OH
O ;
le

hodc mudi dugc dung cta no.
Theo phuwong én khac cla séng ché, sang ché dé cap dén hop chat ¢6 cong thic

cau truc le:
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L
(Rb)s = \ g
X\(YIT\ <N
R‘]
, 77 Y
R (R),
0
NYN'KWH " Fa 0
H,N—” N
N /5 O N< N
S g OH
le

hoic mudi duge dung cua no.

Theo phuong an khac cia sang ché, sang ché dé cap dén hop chét c6 cong thuc

chu trtc Ig:
M
(RP), -
X\(Y \T\ N
R I U
R2%/kz vg\
i\ (R,
Nl H R12 R13
! N\</N\;)\ﬂ/ N\;Y ¥
2 | ‘g7
N .
s-@ O w~ OH
O ;
Ig

hodc muoi dugc dung cta no.
Theo phuong 4n khac ctia sang ché, sang ché dé cap dén hop chat co cong thirc

cau truc Th:
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M
(R, “
X\(Y TSN
R I U
i (R,
N I N RUR®
HoN—” AP
N= | N S
s-@ O 4 ~w~ "OH
Th

hodc mudi dugc dung cua no.
Theo phuong 4n khéc clia séng ché, sang ché dé cap dén hop chat co cong thuc
cdu trac i

<Rb>s Y

T\

hoic muoi duge dung cua no.
Theo phuwong an khéc cua séng ché, sang ché dé cap dén hop chat co cong thire

cau truc [j:
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Ij
hodc mudi dugc dung cta nd.
Theo phuong an khéc cia sang che, sang ché dé cap dén hop chat c6 cong thuc

cau truc Ik:

hodc mudi dugc dung cua nd.
Theo phuong an khéac cua sdng ché, sang ché dé cap dén hop chat ¢ cong thirc

cau trac II:
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hoic mudi dugc dung cta no.
Theo phuong én khac cua sdng ché, sang ché dé cap dén hop chat co cong thirc

cau truc Im:

0
Nl H R12 R13
HQN\{NT]/\H/N\;( O\\S//O
N S
s-Q O S w~ OH
Im

hodc mudi duge dung cua no.
Theo phuong an khac cua séang ché, sang ché dé cap dén hop chat c6 cong thuc

cau truc In:
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N M
(R). S
X\(YIT\ N
R U
A7V
R (R)
N/O 2
| H R7gs
R
H N‘</Nj)\H/N O
2 | R
S/Q 9) 3 N\ e \OH

In
hodc mudi dugc dung cua no.
Theo phuong én khac cia sang che, sang ché dé cap dén hop chat c6 cong thuc

cau trac lo:

N/O R12
| d RS
H2N‘</NW)\”/ ﬁ N //O
S/Q O S ~wn~ \OH
To

hodc muoi dugc dung cua nod.
Theo phuong an khéc clia sang ché, sang ché dé cap dén hop chat co cong thire

cau truc Ip:
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Rb) N"<
/K/N\L

.
% Iv*:»t

WOH

Ip
hodc mudi dugc dung cla no.
Theo phuong an khéc cua sang ché, sang ché dé cap dén hop chét c6 cong thuc
ciu trac Iq:

(Rb

| R13
NW“ ¢
HZN‘—</ | \;E \\S//
S/Q @) Wi
O :
Iq
hoc mudi dugc dung ctia no.

Theo phuong 4n khic cua sang ché, sang ché dé cap dén hop chét c6 cong thirc

cau trac Ir:
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e
N 12
7 Y
N T T \ﬁ\ ¥
S B W~ OH

hodc mudi dugc dung cua no.
Theo phuong 4n khac cla sang che, séng ché dé cap dén hop chat c6 cong thirc

cau truc Is:

0
N| H R12 R13
HZN%NW/HT P
s-Q@ O N> on
o

Is

hodc mubi duge dung ctia no.

Hop chét c6 cong thirc c4u trac I bao gdbm hop chét c6 cong thirc ciu truc Ia, Ib,
Ic, 1d, Te, If, Ig, Th, Ti, Ij, Ik, I1, Im, In, Jo, Ip, Iq, Ir va Is, va mudi duoc dung, hydrat va
solvat ctia no.

Phuong an khéac theo sang ché dé cép dén hop chét c6 cong thire cau trac I trong
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do:
T,UvaVlaCH;
W laO;
Qla CR3;
X la CHy;
Y 14 O hodac CHa;
7 12 O hodc CHy;
R! va R? doc 1ap dugc chon tur:

1) hydro,
2) -C-Cs alkyl, va
3) —C(O)ORS,

60/177

trong d6 -C;-Cg alkyl khong duge thé hodc dugc thé bang mot dén ba R?, v4i diéu

kién 1a néu R! 14 —C(O)OR®, sau d6 R* doc 1ap dugc chon tu hydro va -Ci-Cs alkyl;

R? 1a hydro;

R'2va R doc lap 1a Ci-Cs alkyl, trong do C1-Cs alkyl khong duge thé hodc duoc

thé bang mot dén bay flo, hodc theo cach khac R!2 va R cung vdi cacbon ma chung

duoc gin vao tao ra C4-Ce xycloalkyl don vong khong dugc thé hodc duoc thé bang mot

dén ba phan tir thé doc lap duge chon tir -F, -OH va -OCi-Csalkyl:
Ala

1) —C(=NH)-NH,
2) AryC, hoac
3) HetC,

trong d6 A khong duoc thé hoic dugc thé bang mot dén bon R
Lla

1) khéng co, hodc
2) R*,
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trong do L khong dugc thé hodc duogc thé béng 1-4 phén ttr thé duoc chon tir R;
mdi 14n xuét hién cia R* doc 1ap 1a:

1) hydro,

2) -C1-Cio alkyl,

3) -(CH2),OR®,

4) -(CH2)2NR°RY, hodc

5) —C1-Coalkylen-HetB,

trong d6 R* khong duge thé hoic duge thé bang mot dén bon R°;
M la
1) R>, hodc
2) -NHR>,
trong d6 M khong dugc thé hoac dugc thé bang 1 —4 phan ti thé duge chon tur
R®; va
R’ 1a
1) hydro,
2) -C1-Cg alkyl,
3) -C1-Cyalkyl-(NR°R 9),,
4) -(CHZ)uNRCRd hOéC
5) —C-Cioalkylen-HetB,

trong d6 R’ khong dugc thé hoac duoc thé bang mot dén bdn R;
hodc mudi duoc dung ctia no.
Theo mdt loai cua phuong 4n nay, R' va R* dc 1ap duoc chon tu

1)  —CHs,va
2)  —COuH,

trong do —CHj; khong duoc thé hodc dugc thé béng mot dén ba R?, véi diéu kién

14 néu R! 12 ~CO,H, sau d6 R? 1a ~CHs, va néu R? 1a —CO»H, sau d6 R!1a —CHs.
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Phuong an khac theo sang ché de cap dén hop chat c6 codng thirc cau truc I trong

do:
T,UvaVlaCH;
W la O;
Q1aCR?;
R® 1a hydro;
X la CHz;
Y la CHy;
7 1a 0O;
R! va R? doc 1ap duoce chon tur
1) -C1-Cg alkyl, va
2) ~C(O)ORS,
trong d6 -C1-Cs alkyl khong duoc thé hodc duoc thé bang mot dén ba R?, vdi didu
kién 1a néu R 1a —C(O)OR, sau d6 R* 1a -C1-Ce alkyl;
R!2va R doc 1ap 1a Ci-Cs alkyl, trong d6 C1-Cs alkyl khong duge thé hodc duoc
thé bang mot dén bay flo;
A 1a AryC hodc HetC, trong d6 A khong dugc thé hoac duoc thé bang mot dén
bon RY;
L1a
1) khdng co, hodc
2) RY,
trong do L khong dugc thé hodc duoc thé béng 1-4 phén tir thé duoc chon tir R¢;
mai 1An xudt hién ctia R* doc lap la:
1) -C1-Cio alkyl,
2) -(CH»)nNR°RY, hodc
3) -C1-Choalkylen-HetB,
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trong d6 R* khong duge thé hodc duge thé bang mot dén bon RE;
M la

1) R>, hodc
2) -NHR?,
trong d6 M khong duoc thé hodc dugc thé bang 1 — 4 phan tir thé duoc chon tur
RS;
R’ la
1) -C1-Cyalkyl-(NR°R ), hodc
2) -(CH).NR°RY,

trong d6 RS khong duge thé hogc duge thé bing mot dén bon RE;
hodc mudi dugc dung cta no.
Theo mét loai cua phuong an nay, R' va R2 doc 1ap duge chon tur

1) —CHs, va
2) —COH,

trong d6 —CHj khong dugc thé hodc dugc thé béng mot dén ba R?, voi diéu kién

I néu R' 1a —COH, sau d6 R? 1a -CHs, va néu R? 1a -COzH, sau d6 R 1 -CH.

Phuong an khac theo sang ché dé cap dén hop chét co cong thuc céu truc [ trong
dé:

T,UvaVlaCH;

Wla O;

Qla CR?

X la CHa;

Y 1a CH; hodc O;

7 1a CH; hoac O;

R! va R? doc 1ap dugc chon tu:
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1) hydro,
2) -C1-Cg alkyl, va
3) ~C(O)OR®,

trong d6 -C1-Cs alkyl khong dugc thé hodc duoc thé bang mot dén ba R?, vai didu
kién 12 néu R! 1a -C(O)OR®, sau d6 R* doc 1ap dugc chon tir hydro va -C1-Cs alkyl;

R> 1a hydro;
R!2va R' doc lap 1a C1-Cs alkyl, trong d6 Ci-Cs alkyl khong dugce thé hodc dugc
thé béng mot dén bay flo,

hoic theo cach khac R'2 va R'® cung voi cacbon ma ching duoc gAn vao tao ra
C4-Cs xycloalkyl don vong khong dugc thé hodc duoc thé bang mot dén ba phan tir thé

doc 1ap dugc chon tr -F, -OH va -OC-Csalkyl;
AJ@}&ﬂC,Uongdé]{eﬂ:kh@ngduqcthéhoacdugcthébéngxn@tdénbénlv;
Lla

1) khong co, hodc
2) RY,

trong do L khong dugc thé hoac duoc thé bang 1-4 phén ttr thé duoc chon tir RS,
mai 1an xuat hién cia R* doc lap la:

1) hydro,

2) -C1-Cio alkyl,

3) -(CH2).ORS,

4) -(CH2)aNR°RY, hodc

5) —C1-Croalkylen-HetB,
trong do R*khong dugc thé hotic duoc thé bang mot dén bon RY;

M la

1) R’, hoac
2)  -NHRS,
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trong d6 M khong dugc thé hodc duoc thé bang 1 — 4 phan tir thé duge chon tur

RS; va
R’ 1a
1)
2)
3)
4)
5)

hydro,

-C1-Cs alkyl,
-C1-Caalkyl-(NR°R 9,
-(CH2)uNR°RY hoac
—C-Croalkylen-HetB,

trong d6 R khong duge thé hoac duge thé bang mot dén bdn R®;

hodc mudi duge dung cua no.

Theo mot loai clia phuong an nay, R! va R? doc lap duge chon tu

1)
2)

—CHs, va
—CO,H,

trong d6 —CHs khong duge thé hodc duge thé bing mot dén ba R, vdi diéu kién

1a néu R' 1a -CO,H, sau d6 R? 1a -CH3, va néu R2 14 -COH, sau do R' 1a -CHs.

Phuong an khac theo sang ché dé cap dén hop chét c6 cong thuc ciu trac I trong

do:

T,UvaVlaCH;

W la O;

Q la CR%;

R> 1a hydro;

X 1a CHy;
Y la CHy;

Z1a 0;

R! va R? doc 1ap dugce chon tur

1))

-C1-Cg alkyl, va
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2)  -C(O)OR®,

trong do -C1-Cs alkyl khong duoc thé hodc duoc thé bang mot dén ba R2, vai diéu
kién 12 néu R' 1a -C(O)ORS, sau do R* 1a -C1-Cy alkyl;

R'2va R doc lap 1a Ci-Cs alkyl, trong d6 C1-Cs alkyl khong dugc thé hoac duoc
thé bang mot dén bay flo;

Ala HetC, trong d6 HetC khong dugc thé hoac duge thé bang mot dén bén R';

L 1aR%

R* 13 -(CH,)aNRCRY, trong d6 R*is khong dugce thé hodc duoc thé bing mot dén
bdn R®;

M la R’;

RS 1a -(CH2),NRR? , trong d6 R® khong dugc thé hoac duoc thé bang mot dén
bon RS

hodc mudi duoc dung cta no.

Theo mdt loai cia phwong 4n nay, R' va R* doc 1ap duoc chon tr

1)  —CHsva
2)  —COH,

trong d6 —CH; khong dugc thé hodc duge thé bing mot dén ba R?, véi dicu kién

la néu R 1a -CO,H, sau d6 R? 1a -CHs, va néu R? 1a -COzH, sau do R'1a -CHs.

Minh hoa, nhung khong gidi han, vi du cua hop chit theo sang ché 1a hop chat

/
N+
N
o /\/@/L \R
HOJ\*AO NH; HO
o) : .
- N
N H
N N N
HN—C ] OH HN—C ] ]
S (0] d NO S- S
o)
o}

N /ﬁ\\
o}

sau day:

NH,
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NH,

NH,

NH,

NH,
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N OH /N+
! \FNH ~ N
0 N
o NH
HO 0 \\L ] ("o 2
e NH; 0
H
H N
Ho,N—” OH
HN— ] I ! S/OH 2 ~<Sl I N
(e} \O’”\\O 6} n~0
O , 5
(0]
.0
H
N N
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NH,
NH
NH NH
L 7 /C/NH
H o N
(0] /U//
0 HO™ ™ )
H .0
N N
HoN—¢ OH N N
‘<s )8 N/ HN—C | 0
0-Ss 0 N\ /7
-0 S N, O~
, o o 7oH ,
KC/NH
N N~
=
j SN OI XN K,
HO™ 0 Ho? 1o
N/O N,O
| X N
HN—C ] 0.0 HN—C |
o] N, o N, Y
g o S on , ‘07" OH R
? 3
N_N._~_NH, NN NH,
X g
j A ~ 0 N
Y, L
HO™ 0 HO) i O
o) .0
| H |
N N
w7 Y ];h\wo -l Y ﬁ
S N\ /S\ N\ O~
o 0”7 oH , OH
OH gH
Hof N
N N A NH2 N N\)\/NHZ
Y g
S N* = _N
. Bi
Ho/l"" o HO™ 7O
0 N .0 N
Ch H i H
N AN N
N HoN—¢
T d N, ’ ‘<s s ;N\ X
o7 "o 7 oH , o O OH
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|N+ NH2
j NS SNH, O/ll,, 5
| H
HO™ O e
.0 H
HoN—
w7 T op RS R RLT
s N, ¥ NP
& orSom , o O OH ,
HN
N NN NH, - T\ NH,
J NH NH
i A
Cog gie HO ! 0
0 N~
N H
|
N I H /N N
HZN‘</ | o 0 H2N~< I Q.0
S (e} N \\S// S @) N /S\
0" 0"7TOH , 0" 07" TOH ,
o OH
H NH NYN\/\/NHZ
N N~ N2 N
NH 0
o) )L/
HO)L,,, o HO™ Y0
.0
.0 N
Nl H N l H
N N HoN—
-l Y g I Je8
S . _S. / SO~
o o 5o , o o OH ,
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H
o) N

T Mﬂ Yoo,

ji) .
HO™ "t~ ~O
NH HO\%
HoN—¢
N—¢ j)\[r ﬁ/\\/, N HoN

o~ 0sOsH va

Vi Ab{ o
L
N HoN . )
0" OSOsH . hodc dong phéan khong doi quang cua no,
va mudi duge dung cta no.
Céac vi du minh hoa, nhung khong gidi han, cua hop chét theo sang ché 1a hop

chét sau day:

0]
HO )
.0
H
N N
HN=C |
S 0 3
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¥e)
H
N N
HN— | OH
S 0 N d
0 O™ 7~o
2 NH
o o N
|
Ho)"' 0
.0
N
HN—¢
2 ‘<S ’ 0 j;i/\\//
.8
o OH
H
/| N
o o N
|
Ho/l 0
.0
N
N N
HN—C | );Fo 0
\ /
S © N, 8L
o 0" 0H
NH,
A~ N
Ji
HO O
¥e)
N
N N
w7 Y Thag
S N, _S.
o} 0”7 OH

va muoi duoc dung cua no.

/
NH, —N+
N
NS
0 /‘
NH, HO 0 HO  NH,
.0
Ny
N N
HN—C | OH
S O N d
O O/“\\O
o)
b
N _N NH,
o
O| SN
HO)/"' 0
.0
Ny
N N
H2N‘<//\!]/K(n)/ T‘J/ 0
S y N\ Y2
, 7 oS on ,
HN
N= TN\ NH,
NH, o NH
0
NH» )l/
HO 0
.0
Ny
H,N—¢
~<S! PN
o 0"~ OH
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. hodc dong phan khong doi quang cua no,

Cac phuong an khéc theo sang ché bao gdm phuong an sau day:
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(a)  Duoc phém chtra lvong hi¢u qua cua hop chit cé cong thire (I) nhu duoc

xac dinh trong ban mo ta nay, hodc mudi duoc dung clia no, va chat mang dugc dung.

(b)  Dugc phém theo muc (a), con chtra hop chat thu hai, trong d6 hop chét

th(r hai 1a chét uc ché beta-lactamaza.

(¢) Duoc phém theo muc (b), trong d6 hop chét tht hai dugc chon tir nhom
bao gém: relebactam, tazobactam, axit clavulanic, sulbactam, va avibactam, hodc mudi

dugc dung cta no.

(d)  Dugc pham chta (i) hop chét c6 cong thuc (1), hodc mudi duge dung cua
n6, va (if) hop chét thit hai, trong d6 hop chét thit hai 1a hop chét trc ché beta-lactamaza,
trong d6 mdi hop chit co cong thire (1), va hop chét tht hai dugc sir dung voi luong ma

dua ra hiéu qua két hgp dé dicu tri hodc ngan ngua bénh nhiém khuan.

(e)  Hdn hop theo muc (d), trong d6 hop chét thir hai duogc chon tir nhém bao
gé)m: relebactam, tazobactam, axit clavulanic, sulbactam, va avibactam, hodc mudi dugc
dung cta no.

(H) Phuong phép diéu tri bénh nhidm khuin ¢ d6i tugng ma bao g6m viéc su
dung cho d6i tuong can diéu tri lwong hiéu qua ctia hop chit ¢ cong thuc (1), hoac mudi
dugc dung cia no.

(g)  Phuong phap ngin ngira va’hodc didu tri bénh nhiém khuén ma bao gom
viéc str dung cho dbi tuong can didu tri dugc pham chira luong hi¢u qua cua hop chat
c6 cong thire (I), hodc mudi duge dung cia nd, va chat mang dugc dung.

(h)  Phuong phap diéu tri bénh nhiém khuin ma bao gdm viéc st dung cho d6i
tuong can diéu tri luong hiéu qua diéu tri bénh cua ché pham theo muc (), (b), (c), (d),
hodc (e).

(1) Phuong phép diéu tri bénh nhiém khuan nhu duoc néu trong muc (). (2).
hoac (h), trong d6 bénh nhidm khuén 1a do vi khuan gam &m.

() Phuong phéap didu tri bénh nhiém khuan nhu duogc néu trong muc (f), (g),
(h), hodc (i), trong d6 bénh nhidm khuan 1a do Pseudomonas aeruginosa hoac

Acinetobacter baumannii.
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Sang ché cling bao g@)m hop chét c6 cong thtre (1), hodc mudi dugce dung clia no,
(1) dé sur dung trong, (ii) dé st dung lam thudc cho, hodc (iii) dé sir dung trong viéc diéu
ché (hodc san xuét) thude cho, thudc hoic diéu tri bénh nhiém khuén, bao g6m bénh
nhiém chung vi khuan khéng da thude. Trong cac mg dung nay, hop chét theo sang ché
¢6 thé tiy ¥ duoc st dung két hop véi mot hoge nhicu chit diéu tri bénh thr hai bao
g6m relebactam, tazobactam, axit clavulanic, sulbactam, va avibactam, hoac mudi duoc

dung cua nd.

Cac phuong an bd sung theo sang ché bao gom dugc pham, hon hop va phuong
phap dugc néu trong muc (a)-() O trén va cac st dung dugc néu trong doan trudce, trong
dé hop chét theo sang ché duogc stt dung tai d6 1a hop chét theo mot trong cac phuong
an, phuong én phu, loai hodc loai phu miéu ta trén. Hop chét ¢6 thé tuy y dugc str dung

¢ dang mudi duoc dung theo cac phuong an nay.

Theo phuong an cua hop chit va mudi véi duoc dé xuét & trén, can phai hiéu
rang moi phwong an co thé duoc két hop véi mot hodc nhiéu phuong an khac, dén muc
ma hon hgp nay cung cap hop chét hoic mudi 6n dinh va pht hop v6i mo ta cua phuong
4n. Con duoc hiéu ring phuong 4n cua ché pham va phuong phap duoc dé xuat nhu (a)
dén (j) ¢ trén dugc hiéu 1a bao gé)m tat ca cac phuong an cua hop chat va/hodc muoi,

bao gdm phuong an 1a két qua tir viéc két hop cac phuong an.

Céac phuong an bd sung theo sang ché bao gém mdi duoc phém, hon hop, phuong
phap va st dung dugce néu trong cac doan trude, trong d6 hop chit theo sang ché hodc
mudi cua né duogc st dung tai do v& ¢o ban 1a tinh khiét. Doi véi duge phém chtra hop
chit co cong thuc (I) hoac mubi ctia n6 va chat mang dugc dung va tuy y mot hodc nhiéu
ta duge, duoc hiéu rang thuat ngit "v& co ban 1a tinh khiét" lién quan dén hop chat c6
cong thire (I) hoac mudi cia né; tire 1a, do tinh khiét ctia thanh phan hoat tinh nay trong

ché pham.

Pinh nghia va tu viét tht

Thuat ngir duge st dung trong ban moé ta nay c6 nghia binh thuong cua ching va
nghia ctia thudt ngtr nay doc lap voi mdi 1in xudt hién ciia n6. Bat chip diéu d6 va ngoai

trir truomg hop dad néu khac, dinh nghia sau day 4p dung cho toan by ban moé ta va cac
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diém yéu cAu bao ho. Tén hoa hoc, tén thong thuong va chu tric hoa hoc ¢o thé duoc str
dung thay thé cho nhau dé mo ta cing mot cAu trac. Néu hop chit hoa hoc dugc dé cap
dén viéc str dung ca ciu truc hoa hoc va tén hoa hoc va ton tai su mo ho gilra céu trac
va tén goi, cAu tric chiém wu thé. Dinh nghia nay ap dung bat ké thuat ngit dugc s dung
b chinh né hodc két hop véi cac thuat ngir khac, trir khi chi ra khac. Do d6, dinh nghia
"alkyl" 4p dung cho "alkyl" cling nhu cac phan "alkyl" cia "hydroxyalkyl", "haloalkyl,"
".O-alkyl," v.v.

Nhu duge st dung trong ban md ta nay, va toan by sang ché nay, thuat ngff sau

day, trir khi chi ra khac, s& duoc hiéu 1a c6 nghia sau déy :

Thuét ngit “chat tc ché p-lactamaza” dung dé chi hop chat ma c6 kha nang wuc
ché hoat tinh enzym tir B-lactamazas. Nhu duoc st dung trong ban mo ta nay, viée uc
ché hoat tinh B-lactamaza c6 nghia la rc ché hoat tinh cua loai A, C, va/hoac D
B-lactamaza. V6i Gmg dung khang khuin tc ché & nong dd chét Grc ché 50% tot hon 1a
dat duoc bang hoidc thip hon khoang 100 microgam/mL, hodc bang hoic thap hon
khoang 50 microgam/mL, hodc bing hodc thip hon khoang 25 microgam/mL. Thuat
nglt B-lactamaza "loai A", "loai B", "loai C", va "loai D" dugc hiéu bdi ngudi co hiéu
biét trung binh trong linh vuc k¥ thudt va dugc mo ta trong S. G. Waley, B-lactamaza:
mechanisms of action, in The Chemistry of f-Lactam, M. L. Page, Ed.; Chapman and

Hall, London, (1992) 198-228.

Thuat ngit "metallo-B-lactamaza" c6 nghia 14 metalloprotein c6 kha nang lam bat
hoat khang sinh B-lactam. B-lactamaza co thé 12 enzym ma xtc tac su thuy phén cua
vong p-lactam cua khang sinh B-lactam. Dugc quan tdm cu thé trong ban md ta nay la
metallo-p-lactamaza vi sinh. Metallo-p-lactamaza 6 thé 13, vi du, metallo-p-lactamaza
kém. B-Lactamaza dugc quan tam bao gém loai duoc boc 10 6, vi du, S. G. Waley,
B-lactamaza: mechanisms of action, in The Chemistry of p-Lactam, M. I. Page, Ed.;
Chapman and Hall, London, (1992) 198-228. B-Lactamaza duoc quan tam cu thé trong
ban mod ta nay bao gdm metallo-p-lactamaza cua Escherichia coli (nhu New Delhi
Metallo-p-lactamaza, NDM), Serratia marcescens (nhw IMP), va Klebsiella spp. (nhu

metallo-p-lactamaza ma hoa Verona integron, VIM).). Cac metallo-B-lactamaza bd sung
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duoc quan tim trong ban mo ta nay bao gdm enzym loai SPM, GIM, SIM, KHM, AIM,
DIM, SMB, TMB, va FIM.

Thuit ngtt "khang sinh" dung @& chi hop chit hodc ché pham lam giam kha nang
tdn tai cia vi sinh vét hodc trc ché su sinh truéng hodc sy tang sinh cta vi sinh vat. Cum
tr "re ché su sinh trudng hodc sy tdng sinh"co nghia 1a tang thoi gian tao (tuc la thoi
gian can thiét cho té bao vi khuan phan chia hodc dé quan thé nhan doi) it nhat khoang
2 14n. Céc thude khang sinh dugc vu tién la thude co thé tang thoi gian tao it nhat khoang
10 14n hodc hon (vi du, it nhat khoang 100 lan hoac tham chi v0 thoi han, nhu tong s6
té bao chét). Nhu dugc sir dung theo sang ché nay, khang sinh con du dinh bao gbm chit
khang khuén, chat kim khuén, hodc chat diét khuan. Vi du cua thudc khang sinh bao

gdm penicillin, cephalosporin va carbapenem.

Thuat ngit "khang sinh p-lactam" dung dé chi hop chét c6 dic tinh khang sinh
ma chira chirc nang p-lactam. Vi du khong gidi han cua thudc khang sinh B-lactam bao

gom penicillin, cephalosporin, penem, carbapenem, va monobactam.

Thuat ngt "khoang", khi thay d6i luong (vi du, kg, L, hoac duong luong) cua
chit hodc ché phém, hodc gid tri cua dac tinh vat 1y, hodc gia tri cua tham sb khac biét
hoa budce xu 1y (vi du, nhiét d6 ma bude xur ly thyc hién ¢ do), hoac tuong tu dung dé
chi su thay dbi ¢ s6 lugng ma ¢6 thé xay ra, vi du, thong qua qud trich do, xur ly va lay
mau lién quan dén didu ché, dic trung va/hodc st dung chét hodc ché pham; thong qua
161 vO ¥ trong cac qua trinh nay; thong qua su khac biét trong san xudt, ngudn hodc do
tinh khiét cua thanh ph?m duoc st dung dé tao hodc st dung ché phém hoac thuc hién
qua trinh; va tuong tu. Theo mot s6 phuong én nhét dinh, “khoéang” c6 thé co nghia la
su thay ddi+0,1,0,2,0,3,0,4,0,5,1,0,2,0,3,0,4,0, ho#c 5,0 cuia don vi thich hgp. Theo
mot s6 phuong an nhét dinh, “khoang” c6 thé c6 nghia 1a sy thay ddi + 1%, 2%, 3%,
4%, 5%, 10%, hodc 20%.

Phuong an khac theo sang ché 12 hop chét c¢6 cong thire (1), hodc mudi duoc dung
cta no, nhu duoc xac dinh ban dau hodc nhu dugc xac dinh theo phuong 4n bat ky trong
s6 cac phwong an, phuong an phu, khia canh, loai hodc loai phu néu trén, trong do hop

chat hodc mudi cua n6 & dang vé co ban la tinh khiét. Nhu duoc str dung trong ban mo
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ta4 nay "vé co ban la tinh khiét" c6 nghia [a mot cach thich hop it nhat 14 khoang 60%
khéi Iwong, thuong it nhét 1a khoang 70% khi lugng, tt hon it nhat 1a khoang 80%
khoi luong, t&t hon nira it nhét 12 khoang 90% khéi luong (vi dy, tir khoang 90% khoi
luong dén khoang 99% khdi lugng), thim chi tt hon it nhét 1a khoang 95% khdi lugng
(vi dy, tir khoang 95% khéi lugng dén khoang 99% khéi lwong, hodc tir khoang 98%
khéi luong dén 100% khéi lugng), va tt nhét it nhat 1a khoang 99% khéi lugng (vi du,
100% khdi lugng) cta san pham chtta hop chét co cong thuce (I) hodc mudi ctia né (vi
du, san pham duoc phan lap tir hdn hop phén (ng cho hgp chét hogc mudi) bao gdm hop
chét hodc mudi. Mtre do tinh khiét cua hop chat va mudi c6 thé duoc xé4c dinh béng cach
str dung phuong phép phan tich tiéu chuén nhu séc ky 16p mong, dién di trén gel, sac ky
16ng hiéu nang cao va/hodc khéi pho. Néu hon mot phuong phap phan tich duge st dung
va phuong phap tao ra sy khac biét thur nghiém dang ké vé muc do tinh khiét duoc xac
dinh, sau d6 phuong phép tao ra mérc do tinh khiét cao nhét. Hop chét hodc mubi ¢ do
tinh khiét 100% 1a mudi khong c6 tap chat 6 thé phat hién dugc nhu duge xdc dinh

bang phuong phap phan tich tiéu chuén.

Déi vi hop chat theo sang ché ma c6 mot hodc nhiéu tAm bat dbi xtng va 6 thé
xuit hién dudi dang hén hop céc chit dong phan 14p the, hop chéit vé co ban la tinh khiét
¢6 thé 12 hdn hop vé co ban 1a tinh khiét clia céc chit dong phan 1ap thé hoac dong phan
khong di quang hodc dong phan dbi anh riéng v& co ban 1a tinh khiét trir khi duoc md
ta ro rang khac. Sang ché bao gdm tat ca cac dang doéng phan lap thé cua hop chat c6
cong thire (I). Trir khi dang héa hoc 1dp thé cu thé duoc chi ra, sang ché dugc hiéu nghia
14 tht ca cac dang dong phan cta cac hop chét nay. Tat c& cac tim bt dbi xtng c6 trong
hop chat ¢6 cong thire (I) ¢6 thé doc lap véi nhau ¢d c4u hinh (R) hodc cau hinh (S).

Khi lién két v6i cacbon bat dbi xtimg dugc md ta nhu duong thang & cong thuc
cAu truc theo sang ché, dugc hiéu rang ca cAu hinh (R) va (S) cta cacbon bat ddi xtng,
va do dé ca hai dong phan d6i anh va hdn hop ctia no, duge bao trum trong cong thirc.
Tuong tu, khi tén hop chit duoc doc ma khong co su chi dinh bat dbi xtmg cho cacbon
bat dbi xtmg, dugc hiéu ring ca chu hinh (R) va (S) cua cacbon bt dbi xang, va do do
ddéng phén d6i anh riéng va hdn hop cta né, dugce bao tram boi tén. San xudt chat dong

phan lap thé cu thé hodc hon hop ciia nd co thé dugc xé4c dinh ¢ vi du trong do chét dong
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phén 14ap thé hoac hon hop nay da thu dugc, nhung diéu nay khong c6 cach nao gidi han
viéc bao gdbm tAt ca cac chit dong phén 1ap thé va hon hop cta no nam trong pham vi

clia sang che.

Séng ché bao gdom tAt ca cac dong phan d6i anh va dong phan khong dbi quang
¢6 thé va hdn hop cua hai hodc nhidu chit dong phén 1ap thé, vi du hon hop cuta dong
phan d6i anh va/hodc déng phan khong dbi quang, & tat ca cac ty 1&. Vi vay, dong phan
d6i anh 1a dbi twong theo sang ché & dang tinh khiét quang hoc, diém dbi chan vira la
quay trai vira la quay phai, ¢ dang chét triét quang va & dang hon hop cua hai ddéng phan
ddi anh & tat ca céc ty 1&. Trong truong hop ddéng phan cis/trans sdng ché bao gom ca
dang cis va dang trans cling nhu hdn hop cua céc hinh thirc nay ¢ tat ca cac ty 1&. Qua
trinh diéu ché chét déng phan 14p thé riéng c6 thé duoc thuc hién, néu mudn, béng cach
tach hdn hop bang phuong phap thong thuong, vi du bang sac ky hodc két tinh, bang
cach str dung cac nguyén liéu ban dau ddng nhét vé mat héa hoc dé tong hop hodc bang
cach téng hgp chon loc 1ap thé. Tuy y qud trinh tao dan xuit co thé duoc thuc hién trudce
khi tach chat ddng phan 1ap thé. Su tach biét hon hop céc chét ddng phan 1ap thé c6 thé
duoc thuc hién & bude trung gian trong qua trinh tong hop hop chit co cong thuc (1)
hodc no ¢o thé duogc thuc hién trén san pham triét quang cudi cung. Hoa hoc 1ap thé
tuyét dbi ¢o thé duoc xéac dinh bang phuong phép tinh thé hoc tia X cla cac san pham
két tinh hodc cac cht trung gian két tinh duge tao dan xuét, néu can, bang chét phan
g chura tam khong d6i xtng cua cAu hinh da biét. Noi ma hop chét theo sang ché c6
kha nang hd bién hoa, tAt ca cac dong phan hd bién riéng cling nhu hon hop ctia nd duoc
bao gom trong pham vi clia sang ché. Trir khi dong phén, mudi, solvat (bao gdbm hydrat)
hosc mudi solvat cua chét triét quang, ddng phan dbi anh, dong phan khong dbi quang
hodc ddng phan hd bién cu thé duoc chi dinh, sang ché bao gom tAt ca cac dong phan,
cling nhu mudi, solvat (bao gbm hydrat) va mudi solvat cta chét triét quang, ddéng phan

dbi anh, dong phan khong ddi quang va ddng phan hd bién va hon hop cla no.
“Ac” is axetyl, 1a CH;C(=O)-.
"Alkyl” ¢6 nghia la mach cacbon no ma c6 thé 1a mach théng hodc mach nhanh

hodc hdn hop cta chang, trr khi mach cacbon dugc xdc dinh khac. Céac nhoém khac ¢co

tién td "alk", nhu alkoxy va alkanoyl, cung ¢6 thé 1a mach théng hodc mach nhanh, hoéc
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hon hop cua ching, trir khi mach cacbon dugc xac dinh khac. Vi du ciia nhom alkyl bao
gdm metyl, etyl, propyl, isopropyl, butyl, sec- va tert-butyl, pentyl, hexyl, heptyl, octyl.

nonyl, va tuong tu.

“Alkylen” hodc “alkyl” nhu dugc sir dung trong ban mo ta nay, dung dé chi nhom
alkyl, nhu dugc xac dinh ¢ trén, trong d6 mot trong cic nguyén tir hydro cua nhom alkyl
da duoc thay thé bang lién két. Vi du khong gi6i han ciia nhom alkylen bao g6m —CHa-
, -CH,CH,-, -CH,CH,CHa-, -CH,CH,CH,CH;-, -CH(CH;3)CH2CHa-, -CH(CH3)- va -
CH,CH(CH3)CHz-. Theo mét phuong an, nhom alkylen co tur 1 dén khoang 6 nguyén
tir cacbon. Theo mot phuong dn, nhom alkylen ¢6 tur 1 dén khoang 3 nguyén tir cacbon.
Theo phuong én khac, nhom alkylen ¢6 mach nhanh. Theo phuong an khéac. nhom
alkylen l1a mach thang. Theo mot phuong an, nhém alkylen 1a -CHa-. Thuat ngit “Ci-Co

alkylen” dung dé chi nhom alkylen c6 tir 1 dén 6 nguyén tir cacbon.

"Alkenyl" ¢ nghia la mach cacbon ma chira it nhit mot lién két doi cacbon-
cacbon, va co thé 1a mach théng hozc mach nhanh, hoac hdn hop cua chung, trir khi
duoc xéc dinh khéc. Vi du cta alkenyl bao gdm vinyl, allyl, isopropenyl, pentenyl,

hexenyl, heptenyl, 1-propenyl, 2-butenyl, 2-metyl-2-butenyl, va tuong tu.

"Alkynyl" c6 nghia la mach cacbon ma chtra it nhat mot lién két ba cacbon-
cacbon, va co thé 1a mach thémg hodc mach nhanh, hodc hon hop cta ching, trir khi
duoc xéac dinh khac. Vi du cta alkynyl bao gdm etynyl, propargyl, 3-metyl-1-pentynyl,
2-heptynyl va tuong tu.

“Hé vong thom” hodc “thom” tham chiéu dén vong c6 nghia la vong hodc hé
vong thom don vong, hai vong hodc ba vong chira 5-14 nguyén tr vong, trong do it nhat
mdt trong cic vong thom. Thuat ngir ¢ thé duoc st dung dé mo ta vong carboxyclic no
hodc khong no don duoc dung hop vdi nhém aryl. Vi du, xycloalkyl ¢6 5-7 canh ¢6 thé
duoc dung hop thong qua hai nguyén tu vong lién k& vGi heteroaryl ¢6 5-6 canh chua 1,
2. hodc 3 nguyén tir vong nguyén tu khac Joai dugc chon tr N, O, va S. Theo vi du khac,
vong di don vong duge dung hop thong qua hai nguyén tr vong v&i phenyl hodc
heteroaryl ¢ 5-6 canh chira 1, 2, hodc 3 nguyén tu khac loai dugce chon tu N, O, va S.

Trong trudng hop cua vong di don vong chira mot hodc nhiéu nguyén tir N, N ¢6 thé &

80



47440 81/177

dang amin béc bdn. Theo mdt sd phuong an nhét dinh, nguyén t& vong N ¢o6 thé ¢ dang
N-oxit.

"Aryl" ¢6 nghia la vong hodc h¢ vong thom carboxyclic don vong, hai vong hodc
ba vong chira 6-14 nguyén tur cacbon, trong d6 it nhat mot trong cac vong thom. Vi du
cua aryl bao g6m phenyl va naphtyl. Theo mot phurong an cua sang ché, aryl 1a phenyl.

"Xycloalkyl" ¢6 nghia la vong carboxyclic don vong, hai vong hodc ¢o cau no.
¢6 sb nguyén tir cacbon dugc xac dinh. Vi du cua xycloalkyl bao g6m xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, indanyl, va tuong tu. Theo mot
phuong 4an cua sang ché, xycloalkyl dugc chon tur: xyclopropan, xyclobutan,
xyclopentan, va xyclohexan.

"Xycloalkenyl" c¢6 nghia la vong carboxyclic don vong hodc hai vong khong
thom chra it nhat mot lién két doi. Vi du cua xycloalkenyl bao gom xyclopropenyl,
xyclobutenyl, xyclopentenyl, xyclohexenyl, xycloheptenyl, xyclooxtenyl va tuong tu.

Thuat ngit "heteroxycloalkyl," nhu dugc su dung trong ban mo ta nay, dung dé
chi hé vong don vong hoac nhiéu vong va no khoéng no mot phan khong thom chta 3
dén 11 nguyén t vong, trong do tur 1 dén 4 nguyén tir vong doc lap 1a N, NH, S (bao
gdm SO va SO2) va O, va phan con lai cua nguyén tr vong la nguyén tu cacbon. Nhom
heteroxycloalkyl co thé dugc tham gia qua nguyén tr cacbon vong hoac nito vong (néu
¢6). Noi ma vong hodc hé vong chira mot hozc nhiéu nguyén to N, N ¢6 thé & dang amin
bac bon. Theo mot phwong én, nhom heteroxycloalkyl don vong va c6 tr khoang 3 dén
khoang 7 nguyén tir vong. Theo phuong an khéac, nhom heteroxycloalkyl don vong ¢
tir khoang 4 dén khoang 7 nguyén to vong. Theo phuong an khéac, nhém
heteroxycloalkyl 12 hai vong va ¢6 tu khoang 7 dén khoang 11 nguyén tir vong. Khi
heteroxycloalkyl chira hai vong, vong ¢o thé duoc dung hop hoidc xoan vong. Theo
phuong an khac nita, nhom heteroxycloalkyl 1a don vong va ¢ 5 hoac 6 nguyén tr vong.
Theo mdt phuong 4n, nhém heteroxycloalkyl la don vong. Theo phuong an khéac, nhém
heteroxycloalkyl 1 hai vong. Khong ¢6 oxy va/hodc nguyén tir luu huynh lién ké co mit
trong hé vong. Nhom -NH bét ky & vong heteroxycloalkyl co thé ton tai dugce bao vé
nhu, vi du, dudi dang nhom N(BOC), -N(Cbz), - N(Tos) va tuong ty; nhom

heteroxycloalkyl dugc bao vé nay dugc coi 1a mdt phan cla sing ché. Nhom
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heteroxycloalkyl co thé tiy v duge thé bang mot hodc nhiéu "phan t thé hé vong" ma
¢6 thé 1a gibng hodc khac nhau, va nhu dugc xac dinh dudi diy trong ban mo ta nay.
Nguyén ti nito hodc luu huynh cua heteroxycloalkyl (néu co) c6 thé tuy vy bi oxy hoa
thanh N-oxit, S-oxit hodc S, S-dioxit twong tng. Vi du khéng gi6i han cua vong
heteroxycloalkyl don vong bao gdm oxetanyl, piperidyl, pyrolidinyl, piperazinyl,
morpholinyl, thiomorpholinyl, thiazolidinyl, 1,4-dioxanyl, tetrahydrofuranyl, delta-
lactam, delta-lacton, silaxyclopentan, silapyrolidin va twong tu, va tAt ca cac dong phén
cda no.

“Khang thudc” c6 nghia 13, lién quan voi ching vi khuén gam 4m, chung khong
con dé bi anh huong bai it nhat mot thude hiéu qua trude day; da phat trién kha nang
chiu dung khang sinh tdn cong boi it nhAt mot thude hiéu qua trude day. “Khang da
thudc” c¢6 nghia la ching khong con nhay cam véi hai hodc nhiéu thude hiéu qué trude
day; da phat trién kha niang chiu dung khang sinh tdn cong boi hai hodc nhiéu thude hiéu
qua truge day. Chung khang thudc co thé chuyén tiép kha néng chiu dung dé cho con
chau cua né. Kha nang khang nay co thé do dot bién gen ngau nhién trong té bao vi

khuén thay doi do nhay cua n6 doi véi mot loai thudc hodc vai cac thude khac nhau.

"Heteroxycloalkenyl" c6 nghia la vong hogc h¢ vong carboxyclic don vong, hai
vong hodc ¢é cdu khong thom chia it nhat mot lién két doi va chura it nhét mot nguyén

tr khéac loai duogc chon tr N, NH, S va O.

"Heteroaryl" c6 nghia 1a vong hoac h¢ vong don vong, hai vong hodc ba vong
chira 5-14 nguyén tir vong va chua it nhéit mot nguyén tir khac loai vong dugc chon tu
N, NH, S (bao gdm SO va SO2) va O, trong do it nhit mét trong cac vong chira nguyéen
tir khac loai la thom. D&i v6i hé vong heteroaryl trong d6 mot hodc nhiéu vong no va
chtra mot hodc nhiéu nguyén tu N, N ¢ thé & dang amin béc bdn. Theo mot phuong an,
nhom heteroaryl co tir 5 dén 10 nguyén tir vong. Theo phuong an khac, nhom heteroary!l
]a don vong va c¢6 5 hodc 6 nguyén tr vong. Theo phuong an khac, nhom heteroaryl la
hai vong. Nhém heteroaryl c6 thé tuy y duge thé bang mot hodc nhiéu phan tir thé hé
vong ma cé thé giéng hodc khac nhau. Nguyén tr nito cua heteroaryl co thé thy v bi oxi
héa thanh N-oxit twong tng. Thuét ngit “heteroaryl” cling bao gdm nhom heteroaryl,

nhu duoc x4c dinh & trén, dugc dung hop vao vong benzen. Vi du cta heteroaryl bao
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gdm pyrrolyl, isoxazolyl, isothiazolyl, pyrazolyl, pyridyl, oxazolyl, oxadiazolyl.
thiadiazolyl, thiazolyl, imidazolyl, triazolyl, tetrazolyl, furanyl, triazinyl, thienyl,
pyrimidyl, pyridazinyl, pyrazinyl, benzisoxazolyl, benzoxazolyl, benzothiazolyl,
benzimidazolyl, benzopyrazolyl, benzofuranyl, benzothiophenyl (bao gbdm S- oxit va
dioxit), benzotriazolyl, furo(2,3-b)pyridyl, quinolyl, indolyl, isoquinolyl, quinazolinyl,
dibenzofuranyl, va twong tu. Theo mot phuong an cia sang ché, heteroaryl duoc chon
tr: pyrazol, imidazol, pyridin va pyrimidin. Theo phuong én khac cua sing ché,

heteroaryl 1a pyrazol, pyridin va pyrimidin.

"Di vong" ¢6 nghia 12 hé vong no, khong no mot phan, hodc khong no don vong
hodc hai vong chira 5-10 nguyén tir va chura it nhat mot nguyén ttr khéc loai vong dugc
chon tir N, S va O. Theo phuong an lya chon, h¢ vong chira 1-4 nguyén t khac loai
duogc chon tir N, S va O. Khi di vong chtra hai vong, vong ¢6 thé duoc dung hop , ¢ cau
hodic xodn vong. Vi du cta vong di vong don vong bao g6m dihydroimidazol.
dihydropyrimidin, tetrahydropyrimidin  va tetrahydropyridopyrimidin, piperazin,
piperidin, va morpholin. Theo mot phuong &n cua sang ché, vong di vong don vong bao
gdm dihydroimidazol, dihydropyrimidin, va tetrahydropyrimidin. Theo phuong an khac
clia sang ché, vong di vong don vong bao gdm dihydroimidazol. Theo phuong an khac

cua sang ché, vong di vong bao gdm piperidin.

"Halogen" bao gém flo, clo, brom va iot. Theo mot phuong an, halogen la flo,
clo va brom. Theo phuwong an khac, halogen la flo. Theo phuong an khéc, halogen 1a
clo. Theo phuong 4n khac, halogen la brom.

“Ox0” c¢6 nghia la nguyén tir oxy lién két v4i nguyén tur khac bang lién két doi
va c6 thé dugc thé hién “=0.

“Mubi bac bdn” c6 nghia la cation dugc tao ra bang bon lién két cong hoa tri vai

nito.

Khi bién s6 bt k¥ (vi du, R', Ra, v.v.) xuét hién nhiéu hon mot 1dn & thanh phan
bét ky hodc & cong thire (I), dinh nghia ctia & mdi 14n xuét hién doc 14p vdi dinh nghia
clia né & mdi 1An xuAt hién khac. Ciing thé, hdn hop cia phan tir thé va/hodc bién sb

duoc cho phép chi khi hdn hop dan dén hop chat 6n dinh. Duong cong queo trén li€n
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két trong bién s6 phan ti thé thé hién diém gan.

Hop chit "6n dinh" 1a hop chét c6 thé duge didu ché va ¢d lap ma cAu tric va tinh
chét cta chung van gilt nguyén hoac c6 thé dwoc 1am cho vé co ban khong thay doi trong
mot khoang thoi gian du dé cho phép st dung hop chét cho cac muc dich dugc mo ta
trong ban md ta nay (vi du, dung tri liéu cho déi twong). Hop chét theo sang ché dugc

gi6i han 6 hop chét on dinh duge chip nhan béi cong thue ().

Chon hop chét theo séng ché, nguoi co hiéu biét trung binh trong linh vuc k¥
thuat s& nhan ra rang cac phén tir thé khac nhau, tuc 1a R!, R, v.v., duoc lya chon phu

hop v&i cac nguyén tac da biet ve lién ket va on dinh céu tric héa hoc.

Thuéat nglr "dugc thé" s& duoc coi 1a bao gom nhidu mire do thay thé boi phan tir
thé duoc dat tén. Noi co nhiéu géc thé duoc boc 10 hodc duge yéu cau bao ho, hop chét
duoc thé c6 thé doc lap duoc thé béng mot hoac nhiéu géc thé duoc boc 16 hoac dugce
yéu cau bao ho, sb it hoac s6 nhiéu. Bé“mg cach duoc thé doc 1ap, c6 nghia la (hai hoac
nhidu) phin tir thé c6 thé gidng hogc khac nhau. Khi nhém, vi dy, C1-Cs alkyl, duge chi
ra la duoc thé, phan t thé nay ciing ¢ thé xuit hién noi ma nhém nay la mot phan cua

phan tlr thé 16n hon, vi du, —C1-Cealkyl-C3-Crxycloalkyl va —C)-Cgalkyl-aryl.

Trong hop chét c¢6 cong thire (), nguyén tur co thé thé hién su phong phu dong vi
tu nhién cta chung, hodc mot hodc nhiéu nguyén ti c6 thé duoc lam giau nhan tao trong
déng vi cu thé c6 cling mot s6 nguyén ti, nhung khoi luong nguyén tir hodc s6 khoi
khac véi khdi luong nguyén tir hodc s6 khéi chu yéu dugce tim thay trong tu nhién. Sang
ché c6 nghia 1a bao gbm tht ca cac bién thé dong vi thich hop ctia hop chét c6 cong thic
(I). Vi dy, cac dang dong vi khéac nhau cua hydro (H) bao gém proti ('H) va doteri (*H
hodc D). Proti la dbng vi hydro chiém wu thé duoc tim thdy trong tu nhién. Lam giau
doteri c6 thé mang lai mot s6 loi ich diéu tri nhét dinh, nhu tang thoi gian ban huy in
vivo hodc gidm yéu ciu veé lidu lugng, hodc ¢o thé cung cap hop chit hitu dung nhu mot
tiéu chudn dé khac biét héa ctia mau sinh hoc. Hop chit duogc lam giau dong vi trong
cong thie (I) ¢ thé duoc diéu ché ma khong can thtr nghiém qué muc bang cac k¥ thuat

thong thuong dugc ngudi ¢d hiéu biét trung binh trong linh vuc k¥ thuat biét o hodc
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bing quy trinh twong ty nhu nhing gi duge mo ta trong so do va vi du trong ban mo ta

nay st dung chét phan tng duoc lam giau ddng vi thich hop va/hodc chét trung gian.

Trur khi toan bd duoc quy dinh ngugce lai trong nglt canh cu thé, bét ky trong s6
cac vong va hé vong tuan hoan khac nhau dugc md ta trong ban mo ta nay co thé duogc
gin vao phan con lai cta hop chat & nguyén t vong bét ky (ttrc 1a, nguyén tir cacbon

bét ky hodc nguyén tir khac loai bat ky) vei diéu kién 1a thu duge hop chét on dinh.

Tru khi toan bd duoce quy dinh nguoc lai, tt ca cac khoang dugc néu trong ban
md ta nay la tinh toan bg. Vi dy, vong thom khéc loai dugc mo ta la chtra tur "1 dén 4
nguyén tu khéc loai" co nghia la vong ¢6 thé chtra 1, 2, 3 hodc 4 nguyén tir khac loal.
Ciing dugc hidu 1a khoang bat ky dugc néu trong ban mo ta nay bao gdm trong pham vi
clia no tt ca cac khoang nhd trong khoang do. Vi vay, vi du, vong di vong dugc mo ta
1a chua tir "1 dén 4 nguyén tir khéc loai" dugc dy dinh la bao gdm dudi dang khia canh
cua nd, vong di vong chira tir 2 dén 4 nguyén tir khac loai, 3 hodc 4 nguyén tu khéc loai,
tir 1 dén 3 nguyén tir khac loai, 2 hodc 3 nguyén tir khac loai. 1 hodc 2 nguyén tu khac
loai, 1 nguyén tir khac loai, 2 nguyén tu khac loai, 3 nguyén tir khac loai, va 4 nguyén
ttr khac loai. Tuong tu, C1-Cs khi dugc su dung v&i mach, vi du mach alkyl, c6 nghia la
mach ¢6 thé chta 1,2, 3, 4, 5 hodc 6 nguyén tu cacbon. Ciing bao gdm tt ca cac khoang
duoc chira trong doé bao gdm C1-Cs, C1-Ca, C1-Cs, C1-Ca, C2-Ce, C5-Cs, Ca-Ce, Cs-Co, va

tht ca cac hdn hop co thé khéc.

Clng nén luu y rdng cacbon ciing nhu nguyén tir khac loai bt ky v6i céc hoa tri
khéng théa man trong ngit canh, so 5, vi du va bang trong ban moé ta nay duoc cho la

6 s6 (cac) nguyén tir hydro du dé thoa man cac hoa tri.

Hop chat theo sang ché co it nhat mot tim bat d6i xtmg va ¢o thé c6 mot hoic
nhidu tdm bd sung la két qua cua su c6 mdt cua mot sb ph?m tr thé va/hodc cac mau
phan t thé. Theo do, hop chéat thed sang ché c6 thé xuit hién dudi dang hdn hop cac
chét ddng phan 1ap thé, hodc dong phan khong d6i quang riéng, hodc ddéng phan d6i anh.
T4t ca cac dang dong phan cia cac hop chét nay, riéng hodc hén hop, déu nim trong

pham vi clia sang ché.

85



47440 86/177

Thuét ngtt "hop chat" dé cap dén hop chét tu do va, & mtrc do nd on dinh, bat ky
hydrat hodc solvat ctia né. Hydrat 12 hop chét tao phirc v&i nude, va solvat 1a hop chét

tao phirc véi dung moi hiru co.

Nhu di néu & trén, hop chit theo sang ché ¢6 thé duoc st dung & dang mudi duoc
dung. S¢& duoc hiéu 13, nhu duge st dung trong ban mo ta nay, hop chét theo sang ché
cling co thé bao g6m mudi dugc dung, va mudi khong dugc dung khi chung dugce su
dung lam tién than ctia hop chét tu do hodc mudi duge dung cua chung hodc ¢ cac thao

tac tong hop khac.

Thuat nglt "mudi duge dung" dung dé chi mudi c6 hiéu qua cua hop chit me va
khong phai khong mong mudn vé mit sinh hoc hodc khac (vi du, khong doc hai cling
khong c6 hai khac cho ngudi nhan no). Thuat ngt "mudi duoc dung" dung dé chi mudi
duoc diu ché tir bazo hodc axit khong doc hai duge dung bao gém bazo vO co hodc hitu

co va axit v co hoac hitu co.

Mudi ctia hop chét bazo bao trum trong thuat ngit "mudi duoc dung" dung dé chi
mubi khong doc hai ctua hop chat theo sang ché thuong duoc didu ché bang cach cho
bazo tu do phan g véi axit hitu co hodc vo co thich hop. Mudi dai dién cia hop chét
bazo theo sang ché bao gdm, nhung khong gi6i han ¢, sau day: axetat, ascorbat, adipat,
alginat, aspirat, benzensulfonat, benzoat, bicacbonat, bisulfat, bitartrat, borat, bromua,
butyrat, camphorat, camphorsulfonat, camsylat, cacbonat, clorua, clavulanat, xitrat,
xiclopentan propionat, dietylaxetic, digluconat, dihydroclorua, dodexylsulfanat, edetat,
edisylat, estolat, esylat, etansulfonat, format, formic, fumarat, gluceptat,
glucoheptanoat, gluconat, glutamat, glycerophosphat, glycollylarsanilat, hemisulfat,
heptanoat, hexanoat, hexylresorxinat, hydrabamin, hydrobromua, hydroclorua, 2-
hydroxyetansulfonat, hydroxynaphthoat, iodua, isonicotinic, isothionat, lactat,
lactobionat, laurat, malat, maleat, mandelat, mesylat, metylbromua, metylnitrat,
metylsulfat, metansulfonat, mucat, 2-naphtalensulfonat, napsylat, nicotinat, nitrat, mudi
amoni N-metylglucamin, oleat, oxalat, pamoat (embonat), palmitat, pantothenat,
pectinat, persulfat, phosphat/diphosphat, pimelic, phenylpropionic, polygalacturonat,
propionat, salicylat, stearat, sulfat, subacetat, succinat, tannat, tartrat, teoclat, thiocyanat,

tosylat, triethiodua, trifloacetat, undeconat, valerat va tuong tu. Ngoai ra, noi ma hop
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chét theo sang ché mang gbe axit, mudi duoc dung thich hop ctia nd bao gdm, nhung
khong gidi han ¢, mudi bét nguén tir bazo vo co bao gém nhém, amoni, canxi, déng, st
(I10), st (1D), liti, magié, mangan (III), mangan (I), kali, natri, k&m va twong tu. Duoc
uu tién dac biét la mudi amoni, canxi, magié, kali va natri. Mudi ¢6 nguén géc tur bazo
khong doc hai hiru co duge dung bao gém mudi ctia amin bac mot, bac hai va bac ba,
amin mach vong, dixyclohexyl amin va nhya trao ddi ion bazo, nhu arginin, betain,
caffein, cholin, N,N-dibenzyletylendiamin, dietylamin, 2-dietylaminoetanol, 2-
dimetylaminoetanol, etanolamin, etylamin, etylendiamin, N-etylmorpholin, N-
etylpiperidin, glucamin, glucosamin, histidin, hydrabamin, isopropylamin, lysin,
metylglucamin, morpholin, piperazin, piperidin, nhua polyamin, procain, purin,
theobrom, trietylamin, trimetylamin, tripropylamin, trometamin, va twong tu. Clng
duoc bao gém 14 nhém chira nito bazo c¢6 thé duge tao bazo bac bdn v6i chit nay dudi
dang alkyl halogenua béc thap, nhu metyl, etyl, propyl, va butyl clorua, bromua va
iodua; dialkyl sulfat nhu dimetyl, dietyl, dibutyl; va diamyl sulfat, halogenua mach dai
nhu decyl, lauryl, myristyl va stearyl clorua, bromua va iodua, aralkyl halogenua nhu

benzyl va phenetyl bromua va khac.

Cac mudi nay co thé thu duoc bang phuong phap da biét, vi du, bang cach tron
hop chét theo sang ché vé6i luong tuong duong va dung dich chira axit, bazo mong mudn
hoic twong tu, va sau do thu dugc mudi mong mudn bf?mg cach loc mudi hodc chung ct
dung moi. Hop chét theo séng ché va mubi ciia n6 ¢6 thé tao ra solvat voi dung moi nhu
nudc, etanol hoac glycerol. Hop chét theo séng ché ¢o thé tao thanh mudi cong axit va

mudi v&i bazo cung mdt luc theo loai phén tr thé cua mach nhanh.

Hop chét theo sang ché cling c6 thé dugc st dung ¢ dang tién duoc. Bat ky tién
chat tién duoc nao da biét trong linh vuc k¥ thuat co thé duoc st dung dé tao thanh tién
chét theo sang ché. Theo mot s6 khia canh nhét dinh ctia phuong an nay, hydro ¢ —
COOH & cong thire I ¢6 thé duge thay thé bang bat ky nhém sau day: Ci-salkyl, Cs-
exycloalkyl, —C1-¢alkylen-Cs-¢xycloalkyl, Cs-sheteroxycloalkyl, —Ci-ealkylen-Cs-
Jheteroxycloalkyl, aryl, —Ci-10alkylen-aryl, heteroaryl, va —Ci-ioalkylen-heteroaryl.

Theo mét sd khia canh nhét dinh cta phuong an nay, Ci-ealkyl, Cs-6xycloalkyl, hodc
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Cs-7heteroxycloalkyl ¢o thé duoc thé. Theo khia canh khéc ctia phuong an nay, moi aryl

va heteroaryl ¢o thé dugc thé.

Nhu di néu & trén, sang ché bao gbdm duge pham chtra hop chét c6 cong thirc 1
theo sang ché, tuy y mot thanh phan hoat tinh khéc (vi du, chét we ché p-lactamaza), va
chat mang dugc dung. Céc dic diém cua chat mang s& phu thudc vao cich dung. "Dugc
dung" ¢6 nghia 1a cdc thanh phan ctia duge pham phai twong thich véi nhau, khong can
thiép vao hiéu qua cta (céc) thanh phén hoat tinh, va khong nguy hiém (vi du, doc hai)
dbi v6i nguoi nhan nod. Vi vay, ché pham theo séng ché o thé, ngoai chét e ché, chira
chét pha lodng, chét don, mudi, chit dém, chit 6n dinh, chat hoa tan va cac vat liéu khéc

da biét dén trong linh vuc k§ thuat.

Ciing nhu da néu ¢ trén, sang ché bao gdm phuong phap didu tri bénh nhiém
khuan ma bao gém viéc str dung cho dbi tuong can diéu tri luong hiéu qua diéu tri bénh
ctia hop chat c6 cong thic (I), hodc mudi duge dung cta no, tuy y két hop vai cht trc
ché B-lactamaza. Thudt ngit "ddi twong" (hodc, theo cach khac, "bénh nhan") nhu duoc
st dung trong ban mo ta nay dung dé chi dong vat, tdt hon 1a dong vat co v, tdt nhat 1a
con nguoi, la dbi tuong cla diéu tri, quan sat hogc thir nghiém. Thuét ngtr "viéc dung"
va cac bién thé cua né (vi du,"su dung" hop chit) tham chiéu dén hop chét c6 cong thirc
(I) c6 nghia la cung cap hop chét, hodc mudi duoc dung cua nd, cho ca thé can diéu tri.
Khi hop chét hodc mudi cua néd duge dé xuét két hop voi mot hodc nhiéu chit hoat tinh
khac (vi du, chét trc ché B-lactamaza), modi "viéc dung" va cac bién thé ctia nd dugc hiéu
1a bao gom viéc cung cép hop chét hodc mudi ctia n6 va cac chét khac dong thoi hodc
tai cac thoi gian khac nhau. Khi céac chit ctia hdn hop duge st dung cung mot luc, chiung
¢ thé duogc str dung cung nhau trong mot ché pham hodc ching c6 thé duoc sir dung
riéng biét.

DPugce hiéu 1a "hdn hop" cua chét hoat tinh c6 thé 1a mot ché phém chira tat ca céc
chat hoat tinh hodc nhiéu ché phém mdi ché phém chira mot hodc nhiéu chat hoat tinh.
Trong trudng hop hai chét hoat tinh hdn hop ¢ thé 1a mot ché pham chira ca hai chét
hodc hai ché pham riéng mdi ché pham chtra mot chét; trong truong hop ba chét hoat

tinh hdn hop co thé 12 mot ché pham chira tAt ca ba chit, ba ché pham riéng mdi ché

88



47440

89/177

pham chura mot chat, hodc hai ché pham ma mét ché pham chira hai chét va ché p‘ném

kia chira chat thtr ba; va v.v.

Ché pham va hon hop theo sang ché duogc ap dung thich hop véi lugng hiéu qua.
Thuét ngit “lugng hiu qua” nhu dugce str dung trong ban mo ta nay co6 nghia la luong
hop cht hoat tinh du dé tc ché su sinh trudng vi khuén va nho d6 goi ra dap ung dang
duogc tim kiém (torc 1a "lugng higu qua uc ché"') trong té bao, mo, hé, dong vat hay con
ngudi. Theo mot phuong dn, lugng hicu qua la "lugng hiéu qua diéu tri bénh" dé giam
b6t cac triéu chirng cta bénh hodc tinh trang bénh duoc diéu tri (vi du, chita lanh tinh
trang bénh két hop voi bénh nhiém khuan, va/hodc kha nang khang thude vi khuan).
Theo phuong 4n khac, luong higu qua la "luong hiéu qua du phong" dé du phong cac
triéu chtmg ctia bénh hodc tinh trang dang duoc ngan chan. Khi hop chét hoat tinh (tic
1a, thanh ph?m hoat tinh) duoc dp dung dudi dang mubi, tham chiéu dén luong thanh

phén hoat tinh 14 axit ty do hodc dang bazo tu do cua hop chét.

Viéc dung ché phém theo sang ché thich hop 1a tiém, miéng, dudi ludi, qua da,
tai chd, trong miii, trong khi quan, ndi nhan hodac trong truc trang, trong do ché pham
nay dugc bao ché thich hop cho viéc dung bang tuyén duong dugc chon st dung phuong
phap bao ché da biét trong linh vuc k¥ thuét, bao gdm, vi du, phuong phap dé chuén bi
va str dung ché pham duge mo ta trong céc chuong 39,41, 42, 44 va 45 trong Remington
_ The Science and Practice of Pharmacy, 21st edition, 2006. Theo mdt phuong an, hop
chét theo séng ché duoc 4p dung tiém tinh mach trong bénh vién. Theo phuong an khac,
viée dung 1a str dung qua duong miéng ¢ dang vién nén hoac vién nang hoac tuong tu.
Khi duoc 4p dung toan than, ché phém tri lidu vi duy, thich hop dugc ap dung voi lidu
luong du dé dat duge mirc chét rc ché trong méu it nhat 14 khoang 1 microgam/mL, va
theo phuong an bd sung it nhét 1a khoang 10 microgam/mlL, va it nhét 1a khoang 25
microgam/mL. Dé ban dia hoa viéc dung, noéng do thap hon nhiéu so v6i mirc nay co

thé hidu qua, va nong d cao hon nhiéu c6 thé duoc dung nap.

Tiém tinh mach hop chét theo séng ché ¢6 thé duoc thuc hién béng cach hoan
nguyén dang bot cua hop chét v6i dung mdi chip nhan dugc. Dung moi thich hop bao
g&n, vi du, dung dich mudi (vi du, 0,9% Natri clorua tiém) va nugce vo trung (vi du,

nude vo trung dé tiém, nude kim khuén dé tiem vGi metylparaben va propylparaben.
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hodc nudc kim ham vi khudn dé tiém véi rugu benzyl 0,9%). Dang bot cua hop chét co
thé thu dugc bang cach chiéu xa gamma cua hop chét hodc bang cach dong khd dung
dich cua hop chét, sau do bot co thé duoc U (vi du, trong lo kin) tai hodc dudi nhiét do
phong cho dén khi né duoc hoan nguyén. Nong do cua hop chét trong dung dich IV da
hoan nguyén co thé, vi du, 1a khoang ndm trong khoang tir khoang 0,1 mg/mL dén

khoang 20 mg/mL.

Séang ché ciing bao gdm phuong phép tic ché su sinh trudng vi khudn ma bao
gbm viéc str dung cho gidng cy té bao vi khuan, hodc nudi ciy té bao, mo hodc sinh vét
bi nhiém vi khuén, luong hiéu qua uc ché cta hop chét ¢o cong thire (I). Céc phuong an
bd sung theo sang ché bao gdm phuong phép e ché su sinh truéng vi khuan vira dugc
mod ta, trong d6 hop chét theo sang ché duge str dung tai do 1a hop chit ciia mot trong
cac phuong én, phuong an phu hodc loai duoc md ta ¢ trén. Hop chét ¢6 thé thy v duge
sit dung & dang mubi duge dung & cac phuong an nay. Phuong phap c6 thé lién quan
viéc dung hop chét ¢6 cong thire (I) cho gibng cay té bao thuc nghiém in vitro dé ngin
chin sy sinh trudng cua vi khuén khang B-lactam. Phuong phép c0 thé theo cach khac
lién quan vi¢c dung hop cht c6 cong thie I cho dong vét, bao gdm con ngudi, dé ngin
chan su sinh trudng ctia vi khuan khang p-lactam in vivo. Trong céc truong hop nay hop

chét ¢6 cong thire (I) thuong 1a dong ap dung voi chét e ché B-lactamaza.

Phuong phép cua dbi tugng dugc boc 10 theo sang ché hitu dung dé diéu tri cac
tinh trang bénh nay ¢ chd ching e ché su khoi dau, sy sinh truong, hodc lan rong cua
tinh trang, gdy ra su thoai trién cua tinh trang, chita khdi tinh trang hodc khéc hodc cai
thién tinh trang chung cta dbi tugng bi anh huong hodc co nguy co mic bénh. Do do,
phu hop véi dbi tuong duoc boc 10 theo sang ché, thuat ngit “diéu tri”, “dang diéu tri”,
va cac bién thé ngit phdp cta nd, cling nhu cum tur “phuong phap diéu tri”, c¢6 nghia la
bao ham bat ky can thiép tri liéu mong mudn, bao gdm nhung khong gi¢i han ¢ phuong
phap didu tri bénh nhiém hién c6 & ddi twong va phuong phap du phong (tuc la ngan
ngura) cua bénh nhidm, nhu & d6i twong ma da duoc tiép xuc véi vi khuan nhu duge boc
16 trong ban mo ta nay hodc cd mong doi duoc tiép xtic v6i vi khuan nhu dugc boc 16

trong ban mo ta nay.
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Hop chét theo sang ché ¢ thé duoc st dung dé diéu tri, du phong hodc tre ché vi
khuén sinh truéng hodc bénh nhiém khuan do vi khuan khéang voi thubc khang sinh B-
Jactam. Cu thé hon, vi khudn co6 thé 1a chung duong tinh v6i metallo-p-lactamaza khang
v6i thudc khang sinh B-lactam. Thuét ngir "khang nhe" va "khang manh" dugc hiéu 1o
bdi nguol ¢o hiéu biét trung binh trong linh vuc k¥ thuat (xem, vi du, Payne et al.,
Antimicrobial Agents and Chemotherapy 38: 7167-772 (1994); Hanaki et al,
Antimicrobial Agents and Chemotherapy 30:11.20-11.26 (1995)). Péi vai muc dich cua
sang ché, chiing vi khu4n khang manh imipenem la ching nguoc voi MIC cua imipenem
1a > 16 pg/mL va chung vi khuén khang nhe imipenem 1a chling nguoc voi MIC cua

imipenem la >4 pg/mL.

Hop chét theo sdng ché ¢o thé duoc st dung két hop voi chét trc ché B-lactamaza
dé diéu tri bénh nhiém do ching san xuét B-lactamaza, ngoai bénh nhiém ma duoc chira
trong phd chéng vi khuan cua chit khang sinh. Cac vi du cua vi khuan san xuét f-
lactamaza 1a Pseudomonas aeruginosa, Pseudomonas putida, Enterobacter cloacae,
Klebsiella pneumoniae, Klebsiella oxytoca, Escherichia coli, Serratia marcescens,
Enterobacter aerogenes, Enterobacter asburiae, | Citrobacter freundii, Proleus
mirabilis, Morganella morganii, Providencia retigeri, Stenotrophomonas maltophilia

va Acinetobacter baumannii.

N6i chung, s& ¢6 loi khi sir dung hop chit ¢6 cong thire () trong phu gia hodc két
hop v6i chét rc ché B-lactamaza, hodc tién chat cua nd. S& co lgi khi st dung hop chat
cb cong thuc I két hop voi chét rc ché B-lactamaza loai A va C vi thude tinh khang [3-
lactamaza loai B ctia hgp chét. Ciing ¢6 loi khi str dung hop chét c6 cong thue I két hop
vG1 mot hodc nhiéu chét e ché B-lactamaza loai A, C, hodc D dé han ché thém kha nang
chép nhan B-lactam. Nhu da luu y, hop chét c6 cong thirc I va chét Grc ché B-lactamaza
¢6 thé duge ap dung riéng (cing mot luc hoéac nhiéu 14an khac nhau) hodc ¢ dang mot

ché pham chtra ca hai thanh phan hoat tinh.

Relebactam, tazobactam, axit clavulanic, sulbactam, avibactam va cac chit trc
ché B-lactamaza va metallo-f-lactamaza khac thich hop dé st dung theo sang ché bao

gbm cic chét da biét dé thé hién hoat tinh trc ché v6i B-lactamazas.
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Céc tir viét tit duoc st dung trong ban mo ta nay bao gOm sau day: aq. = nudc;
ACN = axetonitril; AcOH la axit axetic; BLI = chét trc ché B-lactamaza; Bn = benzyl;
BOC (hodc Boc) = t-butyloxycacbonyl; BOC,0= di-tert-butyl dicacbonat; CAN= ceric
amoni nitrat; CBZ (hodc Cbz) = carbobenzoxy (theo cach khac, benzyloxycacbonyl);
CDCI3= clorofom doteri hoa; CH;CN = axetonitril; chat dong xuc tac = (R,R")-N,N"-
bis(3,5-di-tert-butylsalicyliden)-1 ,2-xyclohexandiamino-cobalt(I1I) 1.1,1,3,3,3-
hexaflo-2-(triflometyl)propan-2-olat; cv = (céc) khéi luong cot; DBU = 1.8-
diazabicyclo[5,4,0]undec-7-en; DCC = dixyclohexyl carbodiimit; DCE = dicloetan;
DCM = diclometan; DEAD= dietyl azodicarboxylat; DIAD= diisopropyl
azodicarboxylat; DIEA hodc DIPEA = diisopropyletylamin; DMA = dimetylaxetamit;
DMAP = 4-dimetylaminopyridin hodc N,N-dimetylamino-pyridin; DMF = N.N-
dimetylformamit; DMSO = dimetyl sulfoxit; EDC = l-etyl-3-(3-dimetylaminopropy!)
carbodiimit; eq. hodc equiv. = (cac) duong lugng; Et = etyl; Et3N = trietyl amin; Et;O
= etylen oxit; EA hodc EtOAc = etyl axetat; EtOH = etanol; eq 1a duong luong; g = (cac)
gam; FA la axit fomic; h hoic hr hodc hrs = (cac) gio; HATU la 1-
[Bis(dimetylamino)metylen]-1H-1,2.3 -triazolo[4,5-b]pyridinium 3-oxit
hexaflophosphat; hex = hexan; HiVac = chan khong cao; HMDS = hexametyl-disilazit;
HOBT = 1-hydroxy benzotriazol; HPLC = sdc ky 1ong hiéu nang cao; [PA = ruou
isopropyl; iPrMgCl = isopropyl magie clorua; [PAc = isopropyl axetat; L hodc | = (cac)
lit: LC/MS hoic LC-MS = séc ky long/khdi phd; LDA = liti diisopropylamit; M 1a mol:
min = (cac) phut; mg = (cdc) milligam; ml, mL hoac ML = (cac) mililit; m-CPBA = axit
m-cloperoxybenzoic; MBL = metallo p-lactamaza; Me = metyl; MeCN = axetonitril;
MeOH = metanol; Mel = metyl iodua; MITC = nong do ngudng G ché tbi thiéu; MOPS
= axit 3-(N-morpholino)propansulfonic; MPLC = sac ky 1ong ap suét trung binh; MTBE
= metyl tert-butyl ete; NBS = N-bromo-succinimit; NCS = N-closuccinimit; NMR =
cong hudng tir hat nhén; MS = khdi pho; MW = khéi lugng phan tir; Pd/c =paladi trén
cacbon; OTf la triflat; PdCl(dppf): = [L1I° bis(diphenyl-phosphino)-ferrocen]
diclopaladi(Il); di-t-BuDPPF-PdCI2 = 1,1'-bis(di-tert-butylphosphino)ferrocen paladi
diclorua; PE = ete ddu mo; PG = nhom bdo vé; Ph = phenyl; PPTS = pyridi p-
toluensulfonat; RP 1a pha nguoc; RP-HPLC= sic ky l6ng hiéu nang cao pha dao: rt, r.t.,
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R.T. hodac RT = nhiét do phong; sat’d = bdo hoa; SFC la sic ky chit long siéu t6i han;
tBu = tert-butyl; TBAI = tetrabutylamoni iodua; TBAF = tetrabutylamoni florua; TBS=
tert-butyldimetylsilyl; TBS-Cl = tert-butyldimetylsilyl clorua; TBDMS-CI = tert-
butyldimetylsilyl clorua; t-BuOH = tert-butanol; TBSO = tert-butyldimetylsilyl; TEA =
trietylamin; TEMPO la (2,2,6,6-tetramety1piperidin—l-yl)oyl; TFA = axit trifloaxetic;
THF = tetrahydrofuran; TLC = sic ky 16p mong; TMS= trimetylsilyl: TMS-Cl =
trimetylsilyl clorua; TMS-I = trimetylsilyl iodua; va TMS-N3 = trimetylsilyl azit.

Phuong phap tao hop chét ¢6 cong thue (1):

Hop chat dugc boc 16 trong ban mod ta nay cd thé duoc chuin bi va thtr nghiém
theo so dd phan ting sau ddy va vi du, hogc cdc sta ddi cua no, st dung cac nguyén licu
ban dau sin c6, chit phan ting va cac quy trinh tdbng hop thong thuong. Trong céc phan
rng nay, cling ¢o thé sir dung céc bién thé ma ban than ching da duoc biét boi ngudi co
hidu biét trung binh trong linh vuc k¥ thuét, nhung khong dugc dé cap chi tiét hon &
day. Hon nita, cac phuong phap khac diéu ché hop chat duoc boc 16 trong ban md ta nay
s& d& dang hiéu v6i nguoi ¢6 hiéu biét trung binh trong linh vuc k¥ thudt khi xem xct so
d6 phan tmg va vi du sau day. Trur khi duogc chi dinh khac, tAt ca cac bién sé déu nhu

duogc xac dinh ¢ trén.
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Croman bromua A duoc chuyén thanh chit trung gian B thong qua phan Umg
ghép d6i Suzuki, sau do la céc thao tac nhom chtre. Sau d6, nhom bao vé (PG) trong B
bi loai bo dé tao ra alkoxyamin C, dugc ngung tu voi ketoaxit D dé tao ra hop chit E.
Hop chét E sau d6 dugc ghép voi amin F dé tao ra hop chit G, duogc giai bao vé dé tao
thanh san pham cubi. Theo cach khéc, hop chat C duoe ngung tu véi ketoamit H. sau
do giai bao vé dé tao ra san pham cudi cling. Chét trung gian B-lactam F ¢6 thé duoc
mua tir cac ngudn thuong mai hodc dugce tdng hop theo quy trinh dugc bao céo chi tiét
trong tai lieu (xem EP 0229012). Amin nay ¢6 thé duge chuyén doi thanh hop chét
monobactam cudi cung nhu duge minh hoa ¢ trén bang quy trinh twong tu duoc trinh

bay trong cac vi du sau day.
Chét trung gian 1

tert-Butyl (S)-2-(aminooxy)-2-( (R)-6-bromocroman-2-yl)propanoat

A LT

NH2
I-1

Budc A: Axit 6-bromocroman-2-carboxylic Bd sung vao dung dich etyl 6-

bromocroman-2-carboxylat (40 g, 140 mmol) dugc hoa tan trong etanol (200 ml) LiOH
(16,8 g, 421 mmol) trong nuGe (200 mL). Phan tmg dugc khudy & 20°C trong 1 gio. Sau
d6, dung dich phan tng dugc cb ddc dén mot ntra thé tich cia né va dugce axit hoa bang
axit clohydric 6N dén do pH = 2, va chiét bang etyl axetat (200 mL x 3). Céc lop httu
co két hop dugec rira béng nude mudi (200 mLx2), lam kho béng Na»SO4 khan, va loc.
Dich loc duge lam bay hoi dudi ap suét giam dé tao ra hop chat tiéu dé, duoc st dung
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truc tiép trong budc tiép theo. '"H NMR (400 MHz, clorofom-d) & 7,14-7,26 (m, 2H),
6,82 (d, J/=9,00 Hz, 1H), 4,77 (dd, J=3,52, 7,43 Hz, 1H), 2,72-2,90 (m, 2H), 2,28-2.40
(m, 1H), 2,15-2,26 (m, 1H).

Bude B: 6-bromo-N-metoxy-N-metylcroman-2-carboxamit B6 sung vao hon
hop axit 6-bromocroran-2-carboxylic (35 g, 136 mmol) va TEA (57 ml, 410 mmol)
trong DMF (500 mL) HATU (78 g, 205 mmol) va N,O-dimetylhydroxyl-amin (12,5 g,
205 mmol). Hon hop phan tng duoc khudy ¢ 20°C trong 18 gio, sau d6 pha lodng vdi
nude (500 mL). Lop nude duge tach va duge chiét bang EtOAc (500 mLx3). Céc lop
hitu co két hop duge rira bang nudc mudi (500 mLx2), lam kho bang Na,SO4 khan, duoc
loc va ¢o dac dudi ap sudt giam. Cén thu dugc dugc tinh ché bing sic ky cot silicagel
(PE/EA =20: 1 dén 1: 1) dé tao ra hop chét tiéu dé. 'H NMR (400 MHz, clorofom-d) 6
8,13 (d, J=8,16 Hz, 2H), 7,91 (d, J=8,16 Hz, 2H), 7,40 (d, J=8,38 Hz, 2H), 6,91 (d,
J=8.60 Hz, 2H), 5,75 (s, 2H), 3,81 (s, 3H), 1,23-1.44 (m, 12H).

Bude C: 1- (6-bromocroman-2-vl) etanol Dung dich g6m metylliti 1.6 M (77 mL,

123 mmol) trong THF dugc thém timg giot vao dung dich 6-bromo-N-metoxy-N-
metylcroman-2-carboxamit (18,4 g, 61,3 mmol) trong 240 mL THF ¢ -30°C. Hén hop
phan Ung dugc khudy trong 20 phut ¢ -10°C, sau d6 dugc dung bang dung dich khong
cd NH4Cl (240 mL). Hon hop duoc chiét EtOAc (240 mLx3). Ldp hitu co duge tach,
dugc rua béng nude mudi (240 mLx2), lam kho trén magie sulfat, dugc loc va ¢6 dac
trong chan khong. Can thu dugc dugc tinh ché bang séc ky cot silicagel (PE/EA =20: 1
dén 3:1) d& tao ra hop chét tiéu d&. "H NMR (400 MHz, clorofom-d) § 7.15-7.26 (m,
2H), 6,81 (d, J=8,61 Hz, 1H), 4,46 (dd, J=3,33, 8,80 Hz, 1H), 2,78-2,86 (m, 1H), 2,68-
2,76 (m, 1H), 2,30 (s, 3H), 2,16-2,23 (m, 1H), 1,99-2,06 (m, 1H).

Budc D: 1-(6-bromocroman-2-yl)etanon B6 sung vao dung dich 1-(6-

bromocroman-2-yl)etanon (20 g, 78 mmol) trong MTBE (100 ml) va AcOH (100 ml)

KCN (15,31 g, 235 mmol). Hon hop phan tmg dugc khudy & 25°C trong 2 gi¢ trong moi
truong nito. Sau do thém ting giot hdn hop phin tung vao 200 mL dung dich natri
cachonat chira nudc bao hoa, tiép theo 1a thém natri cacbonat (rén) dé trung hoa dung
dich phan tng. Hon hop duoc chiét bang MTBE (200mLx3). L6p htru co dugc tach,

duoc rira bing nuée mudi (100 mL x3), 1am khd trén NaxSO4 khan, va loc. Dich loc
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duoc ¢ trong chan khong. Cén thu duge dugc tinh ché trén phuong phap sic ky nhanh
(80g silic oxit, 0-40% EtOAc trong hexan) dé tao hop chét tiu dé. "H NMR (400 MHz,
clorofom-d) § 7,17-7,26 (m, 2H), 6,79 (dd, J = 4,50, 8,41 Hz, 1H). 3,88-4,05 (m, 1H).
3,66 (s, 1H), 3,04 (br. s., 1H), 2,84-2,92 (m, 2H), 2,13-2,21 (m, 1H), 1,88-2,01 (m, 1H),
1,66-1,73 (m, 3H)

Bude E: axit 2-(6-bromocroman-2-yl)-2-hydroxypropanoic B6 sung tlr tir vao
dung dich 2-(6-bromocroman-2-yl)-2-hydroxypropannitril (11 g, 39 mmol) trong AcOH
(100 ml) HCI1 (¢ dac, 112 ml, 1360 mmol). Hon hop phan tng dugc gia nhiét dén 110°C
va khudy trong 3 gid trong méi trudong nito, sau do hon hop phéan ing duoc cd déc trong
ap suat giam dé tao ra hop chat ticu dé. '"H NMR (400 MHz, clorofom-d) 8 7,14-7.21
(m, 2H), 6,64-6,74 (m, 1H), 4,23-4,30 (m, 1H), 4,08-4.15 (m, 1H), 3,75-3.82 (m, 2H).
2.77-2,89 (m, 2H), 2,08-2,17 (m, 1H), 1,86-2,01 (m, 3H), 1,49-1,65 (m, 3H)

Bude F: tert-butyl 2-(6-bromocroman-2-yl)-2-hydroxypropanoat Bo sung vao

huyén phu cta axit 2-(6-bromocroman-2-yl)-2-hydroxypropanoic (13,4 g, 44,5 mmol)
trong THF (200 ml) (Z)-tert-butyl N, N'-diisopropylcarbamimidat (44,6 g, 222 mmol).
Hon hop phéan ung duge khudy & 75°C trong 16 h, va sau d6 duge co ddc trong chan
khong. Xyclohexan (300 mL) dugc thém vao can thu duogc, va hon hgp thu duoc duge
loc qua Celite™. Dich loc duge ¢d déc trong chan khong va dau tho thu duoc duge tinh
ché bang phuong phap sdc ky nhanh (SiOs, PE-EtOAc, 3: 1) dé tao ra hop chat tiéu dé.
'H NMR (400 MHz, clorofom-d) 8 7,1 1-7,20 (m, 2H), 6,59-6,74 (m, 1H), 4,01-4,15 (m,
1H), 3,37-3,50 (m, 1H), 2,77-2,88 (m, 2H), 1,89-2.08 (m, 2H), 1,50 (d, J = 9,04 Hz,
12H)

Bude G: tert-butyl 2-(aminooxy)-2-(6-bromocroman-2-yl)propanoat T ert-butyl

2-(6-bromocroman-2-yl)-2-hydroxypropanoat (4 g, 11,2 mmol) dugc hoa tan trong THF
kho (50 ml) trong moi truong No, va hon hop duoc lam lanh dén 0°C. Sau d6 NaH (0,54
g, 13,4 mmol, 60%) duoc thém vao mdt phan, tiép theo la bd sung O-(mesitylsulfonyl)-
hydroxylamin (2,89 g, 13,44 mmol). Hon hop phan tung duoc khudy ¢ 0°C trong 2 gio.
sau d6 dimg bang NH4Cl chta nude béo hoa (30 ml), chiét bang EtOAc (50 mLx3).
Céc 16p hiru co két hop dugc rira béng nude mubi (30mlx3), [am kho trén NaxSO4, duge

loc va ¢o dic trong chdn khong. Cén thu dugc duoc tinh ché bing sdc ky cot trén silicagel
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(EtOAc/pentan=0~30%) dé thu dwoc hop chat tiéu dé. 'H NMR (400 MHz, clorofom-
)8 7,13-7,15 (m, 2H), 6,68 (1, J = 8,8 Hz, 1H), 5,47 (s, 1H), 5.37 (s, 1H), 4,10-4.18 (m,
1H), 2,74-2,84 (m, 2H), 1,97-2,02 (m, 1H), 1,81-1,86 (m, 1H), 1,51 (s, 9H), 1,50(s, 9H).

Budce H: tert-butyl 2-(aminooxy)-2-( 6-bromocroman-2-yl)propanoat

Br

. X
0 B tach SFC o 1 |
I t-Bu< % =
tBu g o o . O
O.

O«
NH;

4 chét ddng phan lap thé: I-1a, I-1b, I-1c, I-1d

Tert-butyl 2-(aminooxy)-2-(6-bromocroman-2-yl)propanoat (10 g, 26,9 mmol)
duoc tach bang SFC (Cot: Chiralpak AD-3 250*50mm 1.D, 10 um Pha dong: A: CO,
B: IPA(0,05% NH3.H,0). Gradient: tir 5% dén 40% cua B trong 5 min va gitt 40% trong
2.5 min, sau d6 5% cua B trong 2,5 min Tdc a6 dong: 200mL/min temp. cot: 35°C Bude
song: 220nm) dé cho I-1a (chat rira giai thir nhat), I-1b (chat rira giai thir hai), I-1c (chat
rira giai thu ba) va I-1d (chét rira giai thir tu).

I-1a: LCMS : MS (ESI) m/z: 316,0 [M+H-56]"; 'H NMR (400 MHz, clorofom-
d) 5 7,12-7,14 (m, 2H), 6,65 (d, J=9.6 Hz, 1H), 5,35 (s, 2H), 4,12 (dd, J= 1,6, 11.2 Hz,
1H), 2,73-2,81 (m, 2H), 1,94-1,99 (m, 1H), 1,81-1,85 (m, 1H), 1,50 (s, 3H), 1.49(s, 9H).

[-1b: LCMS : MS (ESI) m/z: 316,0 [M+H-56]"; "H NMR (400 MHz, clorofom-
d) §7,14-7,16 (m, 2H), 6,68 (d, /= 9.6 Hz, 1H), 5,38 (s, 2H), 4,15 (dd, J= 1,6, 11,2 Hz,
1H), 2,76-2,83 (m, 2H), 1,97-2,02 (m, 1H), 1,84-1,87 (m, 1H), 1,52 (s, 3H), 1,51(s, 9H).

[-1c: LCMS : MS (ESI) m/z: 316,0 [M+H-56]"; 'H NMR (400 MHz, clorofom-
d) 8 7,14-7,16 (m, 2H), 6,70 (d, J = 8,4 Hz, 1H), 5,49 (s, 2H), 4,15 (dd, J= 1,6, 11,2 Hz,
1H), 2,75-2,85 (m, 2H), 2,02-2,06 (m, 1H), 1,84-1,86 (m, 1H), 1,53 (s, 3H), 1,52 (s, 9H).

[-1d: LCMS : MS (ESI) m/z: 316,0 [M+H-56]"; 'H NMR (400 MHz, clorofom-
d)57,14-7,16 (m, 2H), 6,70 (d, J = 9.6 Hz, 1H), 5,48 (s, 2H), 4,16 (dd, /= 1.6, 11.2 Hz,
1), 2,78-2,85 (m, 2H), 2,01-2,06 (m, 1H), 1,84-1,89 (m, 1H), 1,52 (s, 3H), 1,51(s, 9H).

Chét trung gian 2.
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tert-Butyl (3-(4-(4,4.5.5-tetrametyl-1.3 2-dioxaborolan-2-vl)-/H-pyrazol-1-

Br
(@)
S
(@] (@]
O\
NH,

|-2

yD)propvyl)carbamat

Bude A: etyl 4-oxo-4H-cromen-2-carboxylat Natri (41 g, 1,8 mol) duogc hoa tan

trong etanol tuyét ddi (2 L) va sau d6 thém 1-(2-hydroxyphenyl) etanon (50 g, 367
mmol) va dietyl oxalate (140 g, 960 mmol). Hon hop duoc khuay & 78°C trong 1 h, sau
do6 lam lanh va thém HCI ¢d ddc cho dén khi pH ctia hon hop 1a pH 1. Sau do, hon hop
duoc khuéy & 78°C trong 1 h, lam lanh va loc. Dich loc duoc co dac dé tao ra san phém
thd, duoc hoa tan trong nudc (450 mL) va duge chiét béng etyl axetat (3 x 500 mL).
Lép hitu co duge tach, duge lam kho trén natri sunfat khan va c6 dac. Céan thu duoc
duoc tinh ché trén silicagel (PE:EA = 10:1 dén 5: 1) dén hop chét tiéu dé. 'H NMR
(400MHz, clorofom-d) ¢ 8,24 - 8,20 (m, 1H), 7,80 - 7,73 (m, 1H), 7,63 (d, J=8,6 Hz,
1H), 7,47 (t, J=7,5 Hz, 1H), 7,16 (s, 1H), 4,48 (q, J=7,1 Hz, 2H), 1,45 (t,J=7.1 Hz, 3H)

Bude B: Etyl croman-2-carboxylat Axit axetic (40 mL) dugc thém vao dung dich

etyl 4-oxo-4H-cromen-2-carboxylat (103 g, 470 mmol) va paladi/cacbon (5 g) trong
etanol tuyét d6i (1,2 L). Hodn hop dugc khudy trong Hz (50 psi) trong 20 gio, sau do
duoc loc thong qua silicagel va c6 ddc dé tao ra hop chat tiéu dé. "H NMR (400MHz,
clorofom-d) & 7,14 - 7,07 (m, 1H), 7,02 (d, J=7.3 Hz, 1H), 6,92 (d, J=8,2 Hz, 1H), 6.89
- 6,83 (m, 1H), 4,71 (dd, J=3.,4, 7,6 Hz, 1H), 4.25 (q, J=7.1 Hz, 2H), 2,87 - 2,73 (m, 2H),
2,30 - 2,16 (m, 2H), 1,29 (t. J=7,1 Hz, 3H)

Buée C: Etyl 6-bromocroman-2-carboxylat Thém tirng giot vao hon hop etyl
croman-2-carboxylat (96 g, 465 mmol) trong CH2Cla (900 mL) va AcOH (100 mL) Br

(372 mmol, 19 mL). Hon hop phan tmg duoc khudy ¢ 30°C trong 1.5 gio, sau do dugc
phén ving gitta DCM (600 mL x3) va H,0 (400 mL x3). L6p hitu co dugce tach, ¢o dac
trong chan khong, va sau d6 dung dich K>COj; dugce thém vao cho dén khi pH bang pH
7. Sau d6 hdn hop duge chiét bing DCM (400 mL x2), va 16p hitu co duge co dgc dé
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tao hop chét tiéu d& . "H NMR (400MHz, clorofom-d) 8 7.21 - 7,09 (m, 2H), 6,81 - 6.74
(m, 1H), 4,68 (d, 1=2,9 Hz, 1H), 4,27 - 4,17 (m, 2H), 2,81 - 2,64 (m, 2H), 2,25 - 2.10
(m, 2H), 1,26 (d, J=3,5 Hz, 3H)

Bude D: (6-bromocroman-2-yl)metanol Thém vao hon hop etyl 6-bromocroman-

2-carboxylat (20 g, 70 mmol) trong THF kho (200 ml) liti borohydrit (4,6 g, 210 mmol).

Hon hop phan ung duoc khudy & 0°C trong 3 gio, sau do dugc dung bang cach thém
H,O (300 mL). Hon hop duoc phan vang gita EA (200 mL x3) va H2O (150 mL x3).
Loép hitu co duge tach va cd dac dé tao ra hop chét tiéu dé, dugc sur dung truc tiép ma
khong can tinh ché thém. 'H NMR (400MHz, clorofom-d) 8 7,19 (br. s., 2H), 6,76 - 6,66
(m, 1H), 4,14 - 4,07 (m, 1H), 3,88 - 3,73 (m, 2H), 2,87 (d, J=5.9 Hz, 1H), 2,81 - 2,72
(m, 1H), 2,00 - 1,92 (m, 1H), 1,85 (d, J=5.5 Hz, 1H)

Budc E: 6-bromocroman-2-carbaldehyt Thém vao hon hop (COCl), (3,5 ml, 40
mmol) trong DCM (100 mL) DMSO (5,7 ml, 80 mmol) & -78°C trong No. Hon hop phan

ung dugc khudy & -78°C trong 0,5 gio. Sau do (6-Bromocroman-2-yl) metanol (6.5 g.
27 mmol)) duoc hoa tan trong DCM (100 mL) dugc thém vao hon hop phan ung ¢ -
78°C. Phan ung dugc khudy ¢ -78°C trong 1 gid. Sau do, TEA (22 mL, 160 mmol) duoc
thém vao phan tung ¢ -78°C. Phan Gmg duoc khuay ¢ -78°C trong 1 gio, sau d6 dugc
pha lodng bang nuée (200 mL). Lop ¢ nude duge tach va duoc chiét bang DCM (100
mL). Lép hitu co két hop duoc séy qua NaySOs, dugc loc va ¢o dac trong chan khong
dé tao ra hop chét tiéu dé, duoc str dung truc tiép cho budc tiép theo ma khong can tinh
ché. '"H NMR (400 MHz, clorofom-d) & 9,81 (s, 1H), 7,20 (brss, 2H), 6,84 (brd, J=8.61
Hz, 1H), 4,49 (br dd, J=3,13, 8,61 Hz, 1H), 2,78 (br d, /= 5,09 Hz, 2H), 2,25-2.30 (m,
1H), 2,08 (br d, J= 7,43 Hz, 1H)

Budc F: 2-(6-bromocroman-2-Vl)-2-hydroxvaxetonitri1 Dung dich 6-

bromocroman-2-carbaldehyt (7 g, 29 mmol) trong MTBE (70 ml) va xyanokali (5.7 g,
87 mmol) duoc tron véi AcOH (70 ml) va duoc khudy trong 48 gio ¢ 25°C trong moi
truong nito. Sau do hon hop phan ung dugc bd sung timg giot vao 200 ml dung dich
natri cacbonat c¢6 nudc bao hoa trong khi khuéy cham, tiép theo 1a bd sung natri cacbonat
rén cho dén khi dé pH dung dich phan tmg trung hoa. Sau d6 hon hop phan tmg duoc

chiét bing MTBE (200ml x3). L6p hitu co duge tach, dugc rua bang nudc mudi (100
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ml x3), dugc séy béng N2,SO4 khan, va duge loc. Dich loc duge co dac trong chéan
khong. Can thu dugce duoc tinh ché trén sic ky nhanh (80g silic oxit, 0-40% EtOAc
trong hexan) dé tao ra hop chit tidu dé. '"H NMR (400 MHz, clorofom-d) 8 7,20-7.25
(m, 2H), 6,77 (br d, J= 9,39 Hz, 1H), 4,65 (br t. J = 3,91 Hz, 1H), 4,20-4,27 (m. 1H),
2.78-2,97 (m, 3H), 2,10-2,19 (m, 1H), 1,95-2,04 (m, 1H)

Bude G: metyl 2-(6-bromocroman-2-yl)-2-hydroxyaxetat B6 sung vao dung dich

2-(6—bromocroman-Z-yl)-2-hydr0xyaxetonitril (3,6 g, 13,4 mmol) trong metanol (50 ml)
HCI-MeOH (200 ml, 800 mmol, 4M). Phan tng duoc khudy trong 16 git & 20°C trong
moi truong nito. Sau d6 dung mdi dugc loai trong chan khong dé tao ra hop chét tiéu
d&. duoc st dung true tiép cho budc tiép theo ma khong can tinh ché. "H NMR (400MHz,
DMSO-dg) & 7,27 - 7,15 (m, 2H), 6,74 - 6,60 (m, 1H), 6,75 - 6,58 (m, 1H), 4,39 - 4.26
(m, 1H), 4,18 - 4,13 (m, 1H), 3,7 (br s, 3H), 3,16 (s, 1H), 3,06 (s, 1H), 2,87 - 2,69 (m,
2H), 2,04 - 1,70 (m, 2H)

Buge H: axit 2-(6-bromocroman-2-yl)-2-hydroxyaxetic B sung vao dung dich

metyl 2-(6-bromocroman-2-yl)-2-hydroxyaxetat (4,3 g, 14,3 mmol) trong THF (20 ml)
va nude (20 ml) LiOH (1,03 g, 42,8 mmol) & 0°C. Hon hop phan Gng dugc khudy trong
3 gid & 0°C, sau d6 do pH cua hon hop phan img dugce didu chinh dén do pH=2 bang
HCI 1M. Hdn hop duogc chiét bang EtOAc (150mlx3). Lop hiu co két hop duoc rira
bang nuéc mudi (40 ml*3), duge sdy bang Na;SO4 khan, va duge loc. Dung mdi loc
duoc loai trong chan khong dé tao ra hop chét tiéu dé, duoc sir dung truc tiép ma khong
cAn tinh ché thém. "H NMR (400MHz, DMSO-ds) §7,27-7,17 (m, 2H), 6,65 (dd, J=8.6,
20,0 Hz, 1H), 4,30 (br d, J=11,0 Hz, 1H), 4,23 - 4,13 (m, 2H), 2,83 - 2,71 (m, 2H), 1,96
- 1,80 (m, 2H)

Buée I tert-butyl 2-(6-bromocroman-2-yl)-2-hydroxyaxetat B6 sung vao dung

dich axit 2-(6-bromocroman-2-y1)-2-hydroxyaxetic (4,1 g, 14,3 mmol) trong THF (100
mL) (Z)-tert-butyl N.N'-diisopropylcarbamimidat (14,3 g, 71 mmol). Phan Ung dugc
khudy trong 10 gio & 60°C trong moi trudng nito, sau d6 dung mdi phan ung dugc loal
trong chan khong. Can thu dugce dugc tinh ché qua sic ky nhanh (SiO2, 0-40% EtOAc
trong hexan) dé tao ra hop chit tiéu dé. '"H NMR (400MHz, clorofom-d) 8 7,22 - 7,14

(m, 2H), 6,75 - 6,60 (m, 1H), 4,35 - 4.29 (m, 1H), 4.28 - 4.20 (m, 1H). 3,13 - 3.02 (m,
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1H). 3,13 - 3,01 (m, 1H), 3.13 - 3,01 (m, 1H), 2,92 - 2.78 (m, 2H), 2,04 - 1,96 (m. 1H),
1,92 - 1,84 (m, 1H), 1,51 (d, J=8,8 Hz, 9H)

Buéec J:  O-(mesitylsulfonyDhydroxylamin  Dung dich  (E)-etyl ~N-
(mesitylsulfonyl)oxy-axetimidat (2,5 g, 8.8 mmol) trong 1,4-dioxan (3 mL) dugc lam
lanh dén 0°C va axit pecloric (0,90 ml, 0,90 mmol) dugc bd sung tur tr tng giot. Sau
khi khudy trong 15 phat hdn hop phéan tng héa ran. B6 sung vao hon hop phan tmg hoa
ran nude (25 mL) va tert-butyl metyl ete (25 mL). Hon hop phéan tng thu duge dugc
chiét bang tert-butyl metyl ete (3x25 mL). Lp hiru co két hop duoc 1am trung hoa, duoc
séy mot phﬁn béng kali cacbonat khan va sau do dugc loc. Dich loc duoc ¢d dédc dén it
hon 10 mL téng thé tich, sau d6 duoc rét vao 30 mL hexan da lanh va duoc dé két tinh
trong 30 phut. Tinh thé thu duoc cua hop chét tiéu dé duoc cd lap béng cach loc, va

dugc str dung ¢ budc tiép theo ma khong can tinh ché thém.

Bude K: tert-butyl 2-(aminooxy)-2-(6-bromocroman-2-yl)axetat Tert-butyl 2-(6-

bromocroman-2-yl)-2-hydroxyaxetat (1,0 g, 2,9 mmol) dugc hoa tan trong THEF kho (16
mL) trong moi truong No. Hon hop duge lam lanh dén 0°C, sau do NaH (0,14 g. 3.5
mmol, 60%) dugc bd sung & mot phﬁn, tiép theo la bod sung O-
(mesitylsulfonyl)hydroxylamin (0,75 g, 3.5 mmol). Hdn hop phan tng duoc khudy ¢
0°C trong 2 gio, sau d6 dugc dung bang nude da (20 ml), va duge chiét bang EtOAc
(3x15 mL). Lép hitu co két hop dugc rira béng nude mudi bdo hoa (30ml x3), duge séy
qua Na2SOs, duoc loc va cd ddc trong chan khong. Can thu dugc dugc tinh ché bang sdc
ky cot trén silicagel (SiO2, EtOAc/Pentan = 0~20%) dé tao ra hop chét tiéu dé. LC-MS
(ESI) calc'd cho CisH20BrNO4 [M+H-56]+:302,0, dugc tim thay: 302,0; 304.,0

Bude L: tert-butyl 2-(aminooxy)-2-( 6-bromocroman-2-yl)axetat

Br Br
o N o)
ﬂom phan giai SFC j\om
HaN© HaN©

4 chét ddng phan lap thé: I-1a, I-1b, I-1c, I-1d

Tert-butyl 2-(aminooxy)-2-(6-bromocroman-2-yl)axetat (4,2 g, 11,7 mmol) duoc
tach bang SFC (Cot: Chiralpak AD-3 250*30mm [.D, Sum Pha dong:A: COz B: IPA
(0,05% NH3*H,0) Gradient: tir 5% dén 40% B trong 5 min va gitr 40% trong 2.5 min.
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sau do 5% B trong 2,5 min Téc d dong: 75SmL/min temp. c6t : 35°C Bude song: 220nm)

dé cho bén chit dong phan theo thir tu rira giai.

[-2a: LC/MS : MS (ESI) m/z: 302,1 [M+HT-56]. "H NMR (400MHz, clorofom-
d) 57,18 - 7,16 (m, 2H), 6,72 - 6,69 (m, 1H), 5,82 (br s, 1H), 4,32 (d, /=4.0 Hz, 1H),
4,27 - 4,22 (m, 1H), 2,82-2,76 (m, 2H), 2,02-1,97 (m, 1H), 1.51 (s, 9H).

[-2b: LC/MS : MS (ESI) m/z: 302,1 [M+HT-56]. "H NMR (400MHz, clorofom-
d) 57,18 - 7,16 (m, 2H), 6,72 - 6,69 (m, 1H), 5,82 (br s, 1H), 4,32 (d, J=4.0 Hz, 1H),
427 - 422 (m, 1H), 2.82-2,73 (m, 2H), 2,03-1,97 (m, 1H), 1,51 (s, 9H).

[-2¢: LC/MS : MS (ESD) m/z: 302,1 [M+H'-56]. 'H NMR (400Mlz,
CLOROFOM-d) 8 7,17 - 7,15 (m, 2H), 6,69 (d, J=8,0 Hz. 9H), 5,88 (br s. 1H). 4.33-
4.30 (m, 1H), 4,24 - 4,23 (m, 1H), 2,88-2,81 (m, 2H), 2,07-1,97 (m, 1H), 1.53 (d. J=2.8
Hz, 9H).

1.2d: LC/MS : MS (ESI) m/z: 302,1 [M+H'-56]. '"H NMR (400MHz,
CLOROFOM-d) § 7,16 - 7,14 (m, 2H), 6,68 (dd, /=2.8, 8.4 Hz, 1H), 5,89 (br s, 1H),
4,33-4,29 (m, 1H), 4,24 - 4,22 (m, 1H), 2,86-2,76 (m, 2H), 2,06-1,95 (m, 1H), 1,53 (d,
J=3,2 Hz, 9H).

Chét trung gian 3

tert-butyl (3-(4-(4.4.5.5-tetrametyl-1.3 2-dioxaborolan-2-yl)-1H-pyrazol-1-

=
O\B/QN
$ \
-3

NHBoc

yDpropyl)carbamat

Dung dich 4-(4,4,5,5-tetrametyl-1,3,2-di0xab0rolan—2-y1)-1H-pyrazol (0,82 g,
4.2 mmol), tert-butyl (3-bromopropyl)carbamat (1 g, 4.2 mmol), va Cs2COs (2,1 g, 6.3
mmol) trong DMF (10 ml) duogc khudy & RT qua dém. Sau d6 hén hop phan ung dugc
pha lodng bang nude (30 ml) va duoc chiét bang EtOAc (3x10 ml). Lép hitu co két hop
duge sy qua MgSO4 va ¢d didc dé tao ra san pham tho, dugc tinh ché bang Biotage SiO»
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cot (24g), va dugc rira giai bfang Hexan/EtOAc (0-100%) dé tao ra hop chét tiéu dé. LC-
MS [M+1]: m/z 352,44

Chat trung gian 4

(S)-3-(2-(2-(( z‘ert—ButoxycaCbonvl)amino)thiazol-4-yl)—Z-oxoaxetamido)-2,2-

dimetyl-4-oxoazetidin-1-yl hydro sulfat

o H
N
0 Nﬁ ﬁosow
Py~ .
o H S
-4

B sung vao dung dich axit 2-(2-((tert-butoxycacbonyl)amino)thiazol-4-yl)-2-

oxoaxetic (2 g, 7,4 mmol), (S)-3-amino-2,2-dimetyl-4-oxoazetidin-1-yl hydro sulfat
(3,1 g, 14,7 mmol, CAS: 102507-49-3) va pyridin (1,782 ml, 22,04 mmol) trong MeCN
(36,7 mL) EDC (3,5 g, 18,4 mmol) & 0°C. Phan tmg dugc cho phép lam 4m dén nhiét
d6 xung quanh qua dém. Sau khi 16 h, phdn Ung duoc rét vao nude mudi (100 mL) va
duoc chiét bang MeCN (50 mL). Lép hitu co két hop dugc sdy qua MgSOy. duoc loc,
va cb dic trong chan khong. Céan thu duge duge tinh ché bang sic ky nhanh SiO; va
duoc rira giai bang hexan/(3:1 EtOAc/EtOH) 0-100% dé cho hop chat tiéu dé. LC-MS
[M + H]: m/z 465,2

Chét trung gian 5

tert-Butyl (S)-(2-(( tert-butyldimetylsilyl)oxy)-3-(4-( 4.4.5.5-tetrametyl-1.3.2-

dioxaborolan-2-y1)-1H-pyrazol-1-yl)propyl)carbamat

,TBS
Q NHBoc

N
O\'/3 X
: ;,O I-56

Xesi cacbonat (4,9 g, 15 mmol) dugc bd sung vao hon hop nhiét do phong 4-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan—2-y1)-lH-pyrazol (2,4 g, 12,5 mmol)), tert-butyl
(3-bromo-(S)-2-((tert—butyldimetylsilyl)oxy)propyl)carbamat (4,6 g, 12,5 mmol)) trong
10 mL DME. Hon hgp phan tng dugc khudy & 60°C qua dém, va sau do dugc khudy &
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70°C trong 24 hrs. LC-MS thé hién dinh chinh 1a san phém. Hon hop phan tng dugc
lam lanh dén RT, va dugc pha lodng bang EtOAc va nude. Lop nude duge tach va dugce
chiét bang EtOAc. L6p hitu co két hop dugc rua bang nuéc mudi, duge sdy qua MgSOs,
duoc loc va co dic trong chan khong. Can thu duoc duoce tinh ché bang sdc ky cot trén
silicagel, rira giai bang EtOAc/isohexan (5~60%) d8 tao ra hop chat tiéu dé. LC-MS [M
+H]: m/z 482,5

Chét trung gian 6

tert-Butyl 3-((tert-butoxycacbonyl)amino)-3-( (4-(4.4.5.5-tetrametyl-1.3.2-

dioxaborolan-2-y1)-1H-pyrazol-1-yl)metyl)azetidin-1 -carboxylat

Boc~

NH
0
i \B{’I‘Ab .
O/ —N Boc
I-6
Budc A: tert-Butyl 3-((tert-butoxycacbonyl)amino)-3-

(((metylsulfonyl)oxy)metyl)-azetidin-1-carboxylat B sung vao dung dich fert-butyl 3-

((tert-butoxycacbonyl)amino)-3-(hydroxymetyl)azetidin-l-carboxylat (500 mg, 1,65
mmol) trong CH>Cly (5 ml) DIPEA (0,32 ml, 1,8 mmol) va metansulfonyl clorua (0,14
ml, 1,8 mmol). Hon hgp phan img dugc khudy ¢ RT trong 3 hr, sau d6 dugc pha loang
béng DCM, duoc rira béng NH4Cl bao hoa, nudc mudi, duoc séy qua NaxSOq, va dugc
loc. Dung moi loc duoc loai trong chdn khong dé tao ra hop chat tiéu dé. LC-MS [M+1]:
m/z 381,49.

Budc B: tert-Butyl 3-((tert-butoxycacbonyl)amino)-3-((4-(4 4.5.5-tetrametyl-

1,3,2-dioxab0r01an—2-vl)-]H—pvrazol-1—Vl)metvl)azetidin-1—carboxy1at B sung vao

dung dich tert-butyl 3-((tert-butoxycacbonyl) amino)-3-(((metylsulfonyl)oxy)metyl)
azetidin-1-carboxylat (0,63 g, 1,65 mmol) trong DMF (5 ml) 4-(4.,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-y1)-/H-pyrazol (0,32 g, 1,65 mmol) va CsCOs (1,08 g, 3.3
mmol). Hon hgp phan tng duoc khudy & RT qua dém, sau d6 duoc pha loang bing
EtOAc, duogc rua béng nude va nude mudi, duge séy qua Na;SO4, va dugc loc. Dung

mdi loc duoc loai trong chan khong. Can thu duoc dugce tinh ché bang sac ky cot trén
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silicagel Redi 24g vang, rua giai bang EtOAc/hexan (0-30%, 6¢v; 30%, 10cv) dé tao ra
hop chét tiéu d&. LC-MS [M+1]: m/z 480,53.

Chét trung gian 7

(6-bromocroman-2-yl)metanol

Br
p@r

OH

Axit 6-bromocroman-2-carboxylic (7,0 g, 7.8 mmol) dugc hoa tan trong THF
khan (136 mL), va hon hop duoc thdi N, trong 5 min. B6 sung vao dung dich nay ¢ 0°C
phuc boran tetrahydrofuran (45 ml, 45 mmol), va hon hop thu duge duoc khuéy o RT
trong 3 gio. Phan Gng dugc dung bang cach bd sung nude, va hon hop thu duge duoc
chiét béng EOAc (2x50mL). Lép hitu co két hop dugc rua béng nude mudi, duge séy
qua natri sulfat, dugc loc va co ddc. Cian thu duge duoc tinh ché trén ¢t ISCO (3:1
EtOAC-EtOH / hexan 0-80%) dé tao ra hop chat tiéu dé dudi dang hon hop triét quang.
LC-MS [M+1]: m/z 243,02.

Br Br
phén giai SFC .
o) g )

OH OH
2 chét ddng phan lap thé 1-7a, I-7b

Hdn hop triét quang duge tach qua SFC( Cot: Chiralpak AD-3 150x4,6mm [.D.,
3 um Pha dong: A: CO; B: etanol (0,05% DEA) gradient dé tao ra hai dong phan déi
anh [-7a va I-7b.

Chat trung gian 8

(7-bromocroman-3 -yl)metanol&(7-bromocroman-3 -yl)metanol

OH
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Bude A: 4-bromo-1-(bromometyl)-2-iodobenzen Dung dich 4-bromo-2-iodo-1-

metylbenzen (16 g, 53 mmol) trong CICH2CH:CI (80 mL) duoc khuay & 20°C trong

nito. Benzoyl peroxit (0,64 g, 2,6 mmol) va NBS (10,4 g, 58 mmol) dugc bd sung vao
dung dich mot lan, va hon hop thu dugce duge gia nhiét dén 90°C trong 5 h. Hon hop
phéan ung duoc cho phép lam mat xudng 20°C. Chét két tua thu dugce dugc loc va duogc
rira bang EtOAc (10 mL). Dich loc duge sdy qua Na,SO4 va duge loc. Dung mdi loc
duoc loai trong ap suat kht. Can thu duoc dugce tinh ché béng sdc ky silica-gel (Si0x,
PE: EA=100%) dé tao ra hop chét tiéu d&. 'H NMR (400MHz, clorofom-d, ppm) & =
7,99 (d, J=1,6 Hz, 1H), 7,50 - 7,39 (m, 1H), 7.31 (d, J=8,2 Hz, 1H), 4,52 (s, 2H).

Buéc B: dietyl 2-(4-bromo-2-iodobenzyl)malonat B6 sung timg giot vao huyén
pht cta 60% natri hydrit (0,80 g, 20 mmol) trong THF kho (70 mL) dietyl malonat (1.8
g, 20 mmol). Khi sy thoat khi két thuc, 4-bromo-1-(bromometyl)-2-iodobenzen (7 g, 19

mmol) dugc bd sung va hon hop phan ng dugc khudy trong 18 h ¢ 25°C. Sau do6 hon
hop phan Gmg duoc dung bang dung dich c6 nude bao hoa cua amoni clorua (70 mL) va
duoc chiét bang etyl axetat (2 x 60 mL). L6p hitu co két hop dugc sdy qua natri sulfat
khan, va duoc loc. Dich loc dugce 1am bay hoi ¢ ap suat khir dé tao ra cin, dugce tinh ché
bang sic ky nhanh (silicagel, etyl axetat/pet ete = 0% dén 10%) dé tao ra hop chat tiéu
d&. "H NMR (400MHz, clorofom-d, ppm) & = 7,95 (d, J=1,6 Hz, 1H), 7,36 (dd, J=1.8,
8.0 Hz, 1H), 7,10 (d, J=8,2 Hz, 1H), 4,21 - 4,10 (m, 4H), 3,75 (t, J=7.8 Hz, 1H), 3.26
(d, ~7,8 Hz, 2H), 1,25 - 1,12 (m, 6H)

Bude C: 2-(4-bromo-2-iodobenzyl)propan-1.3-diol Bd sung vao dung dich liti
clorua (1,4 g, 33 mmol) va NaBHa4 (1,25 g, 33 mmol) trong etanol (80 mL) dietyl 2-(4-

bromo-2-iodobenzyl)malonat (5 g, 11 mmol) trong THF (80 mL) ¢ 0°C. Phan g duoc
khudy & 20°C trong 14 h, sau d6 dugc dirng bang nude (80 mL) va cd ddc trong chan
khong dé loai etanol va THF. Can thu dugc dugc chiét bang EtOAc¢ (3x70mL), duge
séy qua NazSO4, dugce loc va c6 dic. Cin thu duge dugc tinh ché béng sdc ky silica-gel
(SiO,, PE:EA = 0% dén 70%) dé tao ra hop chét tiéu dé. '"H NMR (400MHz, clorofom-
d, ppm) =795 (d. J=2,0 Hz, 1H), 7,38 (dd, J=1,6, 8,2 Hz, 1H). 7,10 (d, /=8.2 Hz, 1H),
3.83 (dd, J=3.5, 10,6 Hz, 2H), 3,68 (dd, J=6.3, 11,0 Hz, 2H), 2,73 (d, J=7.4 Hz, 2H),
2,10 - 2,04 (m, 1H)
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Buéec D: (7-bromocroman-3-yl)metanol  Dung dich  2-(4-bromo-2-

iodobenzyl)propan-1,3-diol (3 g, 8,1 mmol) trong DMF (30 mL) dugc khudy & 20°C.
Sau do déng (I) iodua (0,31 g, 1,62 mmol), 2,2'-bipyridin (0,25 g, 1,6 mmol) va kali 2-
metylpropan-2-olat (2,7 g, 24 mmol) dugc bd sung. Hon hop phan ung duoc khuay &
120°C trong 24 h, sau d6 dugc loc va duge pha loang bang EtOAc (300 mL), dugc rira
bang nudc mudi bao hoa (3x200 mL). Lép hitu co duge sdy qua NaxSOs, duge loc va
¢6 dic. Can thu duoc dugc tinh ché bang sac ky silica-gel (SiO2, EA: PE=0% dén 30%)
dé tao ra hop chit tiéu dé. "H NMR (400MHz, clorofom-d, ppm) d=7,01-691 (m,
2H), 6,91 - 6,86 (m, 1H), 4,27 (ddd, /=1.3, 3.0, 10,8 Hz, 1H), 3.98 (dd, J=7.6, 10,8 Hz,
1H), 3,70 - 3,63 (m, 2H), 2,80 (br dd, J=5.6, 16,3 Hz, 1H), 2,52 (dd, J=7.8, 16,4 Hz,
1H), 2,28 - 2,22 (m, 1H)

Budce E: ( 7-bromocroman-3-Vl)metanol&(7-bromocroman-3-Vl)metanol

o - Br R . o) Br
m phan giai SFC f\;@f
(

OH OH

2 chat dong phén lap thé

Dung dich (7-bromocroman-3-yl)metanol (1,2 g, 4.9 mmol) dugc tach bang SFC
(Cot: Chiralpak AD-3 150x4,6mm I.D., 3 um Pha dong: A: CO2 B: etanol (0,05% DEA)
Gradient: tir 5% dén 40% B trong 5 min va giit 40% trong 2,5 min, sau dé6 5% B trong
2.5 min Téc do dong: 2,5mL/min temp. cdt : 35°C) dé tao ra I-8a (dinh 1: Rt = 4,480
min) va I-8b (dinh 2: Rt = 5,525 min).

[-8a (chét dong phéan 1): 'H NMR (400MHz, clorofom-d, ppm) 6 = 7,04 - 6,91
(m, 2H), 6,90 - 6,87 (m, 1H), 4,30 - 4,25 (m, 1H), 3,98 (dd, /=7,7, 10,7 Hz, 1H), 3.71 -
3,62 (m, 2H), 2,78 (br d, J=5,7 Hz, 1H), 2,54 (br d, J=8.0 Hz, 1H), 2,28 - 2,21 (m, 1H);
LCMS (ESI) calc'd cho CaHs7BrN4Os [M+3H]":583,1, dugc tim thay: 583.2.

I-8b (cht ddng phén 2): 'H NMR (400MHz, clorofom-d, ppm) & = 7,01 - 6,96
(m, 2H), 6,94 - 6,91 (m, 1H), 4,31 (ddd, J=1.4, 3,1, 10,9 Hz, 1H), 4,02 (dd. J=7.3, 10,8
Hz, 1H), 3,76 - 3,65 (m, 2H), 2,84 (dd, J=5.6, 16,4 Hz, 1H), 2.57 (dd. J=7.9, 16,4 Hz,
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1H), 2,33 - 2,25 (m, 1H); LCMS (ESI) calc’d cho CagHz7BrN«Og [M+3H]":583. 1, duge
tim thay: 583.2.

Vi du thyc hién sang ché
Vidu la, 1b, lc, 1d

(8)-3-((2)-2-(((S)-1-((S)-6-(1 -(3-aminopropyl)-2-metyl- 1H-pyrazol-2-ium-4-

vl)croman-2-yl)-1 -carboxyetoxy)imino)-2-( 2-aminothiazol-4-yl)axetamido)-2,2-

dimetyl-4-oxoazetidin-1-yl sulfat (1a)

(S)-3-((Z)—2-(((R)-1-((R)-6-(1-(3-aminopropyl)-2-mety1— 1H-pyrazol-2-ium-4-

yl)croman-2-yl)-1 -carboxyetoxy)imino)-2-( 2-aminothiazol-4-vl)axetamido)-2.2-

dimetyl-4-oxoazetidin-1-vyl sulfat (1b)

(S)-3-((Z)-2-(((S)-1-((R)-6-(1 -(3-Aminopropyl)-2-metyl-/ H-pyrazol-2-ium-4-

yl)croman-2-yl)-1 -carboxyetoxv)imino)-Z-Q-aminothiazol—4-yl)axetamido)-2,2-

dimetyl-4-oxoazetidin-1-yl sulfat (1¢)

(S)-3-((2)-2-(((R)-1 -((S)-6-(1-(3-aminopropyl)-2-metyl- 1H-pyrazol-2-ium-4-

yl)croman-2-yl)-1 -carboxyetoxy)imino)-2-( 2-aminothiazol-4-yl)axetamido)-2,2-

dimetyl-4-oxoazetidin-1-yl sulfat (1d)

/
/N{+ =N+
N N
= =
o = o
HO)J\*A‘O NH, Lo 0 NH,
.0 .0
N
HN—¢ ] o- HN— | I e
S o N d 1a *-Sas 1b
[e) 0 %o O O™ ™o
/
N+ =N+
<" 0] /jQ/Q/N
o |
HO o NH, HOJH;AO NH,
0] 0
H H
N H N—<N "
HoN—” - 2 ¢ O-
N o} N L S g LN 1d
O \O’ﬁ\‘o 1c O O07%~o
e} e}

108



47440 109/177

Toéng hop ctia vi du le:

NHBoc

Br N

9 ) . 1 and

>LOJ\‘(J\/O\/©/ . ?BJ;NX budec A L >
O‘NHZ °

e —— Sl T LT
N’ -
N 0 0

o. budc B

=N N+
S USS Aty QQL I
N HN-Boc >[ )L\* HN~Boc

MeOTf

ﬁ =B ﬁ p=y

o~ u O o" o)
/
=N+
N
0
TFA HO o) NH>
NES
budc D H
HZN%N])J\[(N;P o-
S 0 N dL Vidu lc
o 0%
0
Budc A tert-Butyl (S)-2-(aminooxy)-2-((R)-6-(1 -(3-((tert-

butoxvcacbonyl)amino)propvl)-]H-pyrazol-4-yl)croman-2—yl)propanoat Hon hop cua

(E)-tert-butyl (4-bromo-1-(3 -((tert-butoxycacbonyl)amino)propyl)—3 -metyl-/H-
imidazol-2(3H)-yliden)carbamat (530 mg, 1.5 mmol), fert-butyl (S)-2-(aminooxy)-2-
((R)-6-bromocroman-2-yl)propanoat (Chéat trung gian 1: I-1c, 500 mg, 1,34 mmol), 1,1'-
bis(di-tert-butylphosphino)ferroxen paladi diclorua (175 mg, 0.27 mmol) va kali
phosphat tribazo (2,0 ml, 4,0 mmol, 2M) trong THF (8 ml) dugc khur khi va duoc lam
day lai bang N, ba JAn. Hdn hop phan tung dugc gia nhigt 6 60°C trong 3 h, sau do dugc
pha loang bang nudc, va duge chiét bang EtOAc (3x). L6p hitu co két hop duoc sdy qua
MgSOs, dugc loc va dich loc duoc cd dic. Can thu dugce duge tinh ché béng sac ky cot
trén silicagel (cdt 40 g Redi Gold™ duoc nap day trude) rira giai bang EtOAc/hexan (0-
80%, 6¢v; 80%, 10 thé tich cot (cv)) dé tao ra hop chét tieu dé. LC-MS [M+1]: m/z
518,52.

Bude B: tert-Butyl (S)-2-((R)-6-(1-(3-(( tert-butoxycacbonyl)amino)propyl)-/H-
pyrazol-4-yl)croman-2-y1)-2-(((( Z)-1-(2-(( tert-butoxycacbonyl)amino)thiazol-4-yl)-2-
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(((S)-2.2-dimetyl-4-ox0-1-( sulfooxy)azetidin-3-yl)amino)-2-

oxoetyliden)amino)oxy)propanoat B6 sung vao dung dich rert-butyl (S)-2-(aminooxy)-

2-((R)-6-(1-(3-((tert-butoxycacbonyl)amino)- propyl)-  /H-pyrazol-4-yl)croman-2-
yl)propanoat (0,42 g, 0,81 mmol) trong MeOH (5 ml) va CH2CICHClI (2,5 ml) (S)-3-
(2-(2-((tert-butoxycacbonyl) amino)thiazol-4-yl)-2-oxoaxetamido)-2,2-dimetyl-4-
oxoazetidin-1-yl hydro sulfat (0,48 g, 0,81 mmol, 78%) va lien két polyme axit p-
toluensulfonic (2-3mmol/g, 30 mg, 0,17 mmol). Hon hop duge khudy & RT trong 7 h,
sau dé duwoc loc, va dich loc duge co dic dé tao ra hop chét tiéu de. LC-MS [M+1]: m/z
964,01.

Bude C: (S)-3-((Z)-2-((((S)-1-(tert-Butoxy)-2-((R)-6-(1-(3-((rert-

butoxycacbonyl)amino)-propyl)-2-metyl-/ H-pyrazol-2-ium-4-yl)croman-2-yl)-1-

oxopropan-2-yl)oxy)imino)-2-(2-(( tert-butoxycacbonyl)amino)thiazol-4-

yl)axetamido)-2.2-dimetyl-4-oxoazetidin-1-vyl sulfat TFA B sung vao dung dich fert-

butyl (S)-Z-((R)-6-(1-(3-((terz‘-butoxycacbonyl)-amino)propyl)-]H—pyrazol-4—
yl)croman-2-yl)-2-((((Z)-1-(2-((tert-butoxycaobonyl)amino)-thiazol-4-y1)-2-(((S)-2,2-
dimetyl-4-oxo-1-(sulfooxy)azetidin-3-yl)amino)-2-oxoetyliden)-amino)oxy)propanoat
(780 mg, 0,81 mmol) trong axetonitril (6 ml) natri cacbonat (1,7 g, 16 mmol) va metyl
triflometansulfonat (0,089 ml, 0,81 mmol). Hon hop duge khudy & RT trong 1 hr. sau
d6 chét ran thu duoc duge loc, va dung moi dugce loal. Can thu duoc duoc hoa tan trong
1 mL DMSO va duoc tinh ché trén RPHPLC (cot Gilson C-18), rua giai bang 20-100%
ACN/Nuge chira 0,05% TFA (12 min) dé tao ra hop chat tiéu dé. LC-MS [M+1]: m/z
978,06.

Budc D: (S)-3-((Z)—2-(((S)-1-((R)-6-(1-(3-Aminopropvl)-z-metvl-ZH-erazol-

2-jum-4-yl)croman-2-yl)-1 -carboxyetoxy)imino)-2-( 2-aminothiazol-4-yl)axetamido)-

2 2-dimetyl-4-oxoazetidin-1-yl sulfat B6 sung vao dung dich mudi (S)-3-((Z)-2-((((S)-

1-(tert-butoxy)-2-((R)-6-(1-(3 -((tert-butoxycacbonyl)amino)propyl)—Z-metyl-]H—
pyrazol-2-ium-4-yl)croman-2-yl)-1 -oxopropan-2-yl)oxy)imino)-2-(2-((tert-
butoxycacbonyl)amino)thiazol-4—y1)axetamido)-2,2-dimety1-4-oxoazetidin- 1-yl sulfat
TFA (340 mg, 0,28 mmol) trong CH2Cl2 (1 mL) TFA (2 mL). Dung dich duoc khudy &

RT trong 0,5 hr, sau d6 dung mdi duoc loai. Can thu dugc dugc rua béng Et,O ba lan
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va duogc Séy. San phém ran tho dugc tinh ché trén RPHPLC (c0t Gilson C-18), rtra giai
bang 0-40% ACN/nudc chira 0,1% axit formic (12 min) dé tao ra hop chét tiéu dé 1-1c.
LC-MS [M+1]: m/z 721,67. 'HNMR (500 MHz, D;0O) 6 8,44 (1H, s), 8,38 (1H, s), 7,25
(1H, s), 7,22 (1H, d), 6,88 (1H, 5), 6,77 (1H, d), 4,55 (2H, 1), 4,48 (1H, d), 4,10 (3H, s),
3,12 (2H, m), 2,74 (1H, m), 2,33(2H, m), 2,08 (1H, m), 1,82 (1H, m), 1,54 (3H, s), 1,36
(3H, s), 1,20 (3H.s).

Str dung cung quy trinh v&i chat déng phan tuong (mg cta chét trung gian I-1a,
[-1b, va I-1d, vi du la, 1b, va 1d dugc diéu ché:

la: (S)-3-((Z)-2-(((S)-1-((S)-6-(1 -(3-aminopropyl)-2-metyl-1H-pyrazol-2-ium-
4-yl)croman-2-yl)-1 -carboxyetoxy)imino)-2-(2-aminothiazol—4-yl)axetamido)—2,2-
dimetyl-4-oxoazetidin-1-yl sulfat. LC-MS [M+1]: m/z 121,47

1b: (S)-3-((Z)-2-(((R)-1-((R)-6-(1 -(3-aminopropyl)-2-metyl-1H-pyrazol-2-ium-
4-yl)croman-2-yl)-1 -carboxyetoxy)imino)-2-(2-aminothiazol-4—y1)axetamido)—2,2—
dimetyl-4-oxoazetidin-1-yl sulfat. LC-MS [M+1 1: m/z 721,41

1d: (S)-3-((Z)-2-(((R)-1-((S)-6-(1 -(3-aminopropyl)-2-metyl-1H-pyrazol-2-ium-
4-yl)croman-2-yl)-1 -carboxyetoxy)imino)-2-(2-amin0thiazol-4-yl)axetamido)-2,2-
dimetyl-4-oxoazetidin-1-yl sulfat. LC-MS [M+1]: m/z 721,34

Vi du 2a, 2b, 2¢, 2d

(S)-3-((Z)-2-(((S)-((R)-6-( 1-(3-Aminopropyl)—2-metvl-]H—pyrazol-?_-ium-4—

yl)croman-2-y1)( carboxy)metoxy)imino)-2-( 7-aminothiazol-4-yl)axetamido)-2.2-

dimetyl-4-oxoazetidin-1-yl sulfat (2a)

(S)-3-((Z)-2-((R)-((R)-6-(1 -(3-Aminopropyl)-2-metyl- [/ H-pyrazol-2-ium-4-

yl)croman-2-y1)( carboxy)metoxy)imino)-2-( 2-aminothiazol-4-yl)axetamido)-2.2-

dimetyl-4-oxoazetidin-1-yl sulfat (2b)

(S)—3-((Z)-Z-(((S)-((S)-é-(l-(3—Aminopropyl)-Z-metyl-]H—pyrazol-2-1u1n-4-

vl)croman-2-yl)(carb oxy)metoxy)imino)-2-( 2-aminothiazol-4-yl)axetamido)-2.2-

dimetyl-4-oxoazetidin-1-yl sulfat (2¢)
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(S)-3-((Z)-2-(((R)-((S)-6-(1-(3 -Aminopropyl)-2-metyl-/H-pyrazol-2-ium-4-

yv)croman-2-y1)( carboxy)metoxy)imino)-2-( 2-aminothiazol-4-yvaxetamido)-2.2-

dimetyl-4-oxoazetidin-1-yl sulfat (2d)

/ /
N+ /N\+
<N o N N\\\\
O H \ Ij
NH, S NH,

HgN‘(ﬁ ﬁ o- H2N‘</ﬁ ﬁ ~

o’il [0) 2a O’” ¢} 2b
/ /
_N+ _N+
N N
=~ ‘\ =~
o /j@/l; — ﬁ@/g \
HO)H/\O NHs HOJ\y/\O NH;
n© y
N N
H2N~</ ’ o- H2N‘</j/U\H/ ];P
[S @) Oj;N\O’S/\\ 2c 2d
%0
Téng hop vi du 2a
Budc A tert-Butyl (S)-2-(aminooxy)-2-((R)-6-(1-(3-((tert-

butoxvcacbonyl)amino)propvl)-]H—pyrazol-4-vl)cr0man-2-yl)axetat Hon hop  tert-
butyl (3-(4-(4,4,5,5-tetrametyl-1,3 .2-dioxaborolan-2-yl)-/H-pyrazol-1-

yDpropyl)carbamat (119 mg, 0,34 mmol), tert-butyl (S)-2-(aminooxy)-2-((R)-6-
bromocroman-2-yl)axetat (110 mg, 0,31 mmol), 1,1'-bis(di-zert-
butylphosphino)ferroxen paladi diclorua (40 mg, 0,061 mmol) va kali phosphat tribazo
(0,46 ml, 0,92 mmol, 2M) trong THF (2 ml) duoc khtr khi va dugc lam day lai bang N
ba l4n. Hon hop phan tmg duoc gia nhiét ¢ 60°C trong 3 h, sau d6 dugc pha lodng bang
nuée, va duoc chiét bang EtOAc 3 lan. Lép hitu co két hop dugc sdy qua MgSOu, duoc
loc, va dung dich loc dugc co dac. Can thu duogc dugce tinh ché béng sdc ky cot trén
silicagel Redi-sep 24g vang, rua giai bang EtOAc/hexan (0-80%, 6¢v; 80%, 10cv) de
tao ra hop chat tidu dé. LC-MS [M+1]: m/z 503,60.
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Bude B: rert-Butyl (S)-2-((R)-6-(1 -(3-((z‘ert-butoxycacbonvl)amino)propvl)— 1 H-

pyrazol-4-yl)croman-2-y1)-2-((((Z)-1-( 2-((tert-butoxycacbonyl)amino)thiazol-4-yl)-2-

(((S)-2,2-dimetyl-4-0x0-1-( sulfooxy)azetidin-3-yl)amino)-2-

oxoetyliden)amino)oxy)axetat B4 sung vao dung dich (S)-3-(2-(2-((tert-

butoxycacbonyl)amino)thiazol-4-yl)-2-oxoaxetamido)-2,2-dimetyl-4-0xoazetidin- 1-yl
hydro sulfat (59 mg, 0,099 mmol, 78%) trong MeOH (2 mL) tert-butyl (S)-2-
(aminooxy)-2-((R)-6-(1-(3 -((fert-butoxycacbonyl)amino)-propyl)-/ H-pyrazol-4-
yl)croman-2-yl)axetat (50 mg, 0,099 mmol) va axit p-toluensulfonic lién két polyme (2-
3 mmol/g, 2 mg, 0,012 mmol). Hon hop duoc khudy & RT qua dém. Chét ran thu duge
duoc loc va dich loc dugc ¢o ddc dé tao ra hop chat tiéu dé. LC-MS [M+1]: m/z 949.94.

Buéce C: (S)-3-((Z)-2-(((S)-2-(tert-Butoxy)-1-((R)-6-(1-(3-((rerr-

butoxycacbonyl)amino)-propyl)-2-metyl-/ H-pyrazol-2-ium-4-yl)croman-2-yl)-2-

oxoethoxy)imino)-2-(2-(( z‘ert—butoxvcacbonvl)amino)thiazol-4-v1)axetamid0)-2,2-

dimetyl-4-oxoazetidin-1-yl sulfat B sung vao dung dich fert-butyl (S)-2-((R)-6-(1-(3-

((tert-butoxycacbonyl)amino)propyl)-/ H-pyrazol-4-yl)croman-2-y1)-2-((((Z)-1 -(2-
((tert—butoxycacbonyl)amino)thiazol-4-y1)-2—(((S)—2,2-dimety1-4-oxo— 1-
(sulfooxy)azetidin-3-yl)amino)-2-oxoety1iden)amino)oxy)axetat (94 mg, 0,099 mmol)
trong axetonitril (1 ml) metyl triflometansulfonat (11 pl, 0,099 mmol). Hon hop duge
khuéy & RT trong 0,5 hr. Sau d6 dung moi duoc loai. Can thu duge dugc hoa tan trong
1 mL DMSO va dugc tinh ché trén RPHPLC (cot Gilson C-18), rira giai bang 20-100%
ACN/nuée chira 0,05% TFA (12 min) dé tao ra hop chét tiéu d&. LC-MS [M+1]: m/z
963,90

Bude D: (S)-3-((Z)-2-(((S)-((R)-6-(1-(3 -Aminopropyl)-2-metyl-/H-pyrazol-2-

jum-4-yl)croman-2-y1)( carboxy)metoxy)imino)-2-( 2-aminothiazol-4-yl)axetamido)-
2 2-dimetyl-4-oxoazetidin-1-yl sulfat (2a) B sung vao dung dich (S)-3-((Z)-2-(((S)-2-
(tert-butoxy)-1-((R)-6-(1-(3 -((tert-butoxycacbonyl) amino)propyl)-2-metyl-/H-

pyrazol-2-ium-4-y1)croman-2—yl)-2-oxoethoxy)imino)-2-(2-((terz‘-

butoxycacb0ny1)amin0)thiazol-4-yl)axetamido)-2,2-dimety1—4-oxoazetidin- 1-yl sulfat
(52 mg, 0,054 mmol) trong CH2Cly (0,5 ml) TFA (1 mL, 13 mmol). Dung dich duoc
khuéy & RT trong 0,5 hr. Sau d6 dung mdi dugc loai; va can duoc rua béng Et,O ba lan
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va duoc sdy. Chat rén thu dugc duge tinh ché trén RPHPLC (cot Gilson C-18), rira gidi
bang 0-40% ACN/nudc chira 0,1% axit formic (12 min) dé tao ra hop chét tidu dé. LC-
MS [M+1]: m/z 707,52 'THNMR (500 MHz, D20) 311 8,49 (1H, 5), 8,43 (1H, s), 7.44 (2H,
d), 7,27 (1H, d), 7,19 (1H, s), 6,80 (1H, d), 5,16 (1H, 5). 4,13 (3H. 5). 3,12 (2H, d), 2.77
(1H, m), 2,33(2H, m), 2,10-1,90 (2H, m), 1,53 (3H, s), 1.34 (3H, ).

Str dung cung quy trinh véi chét ddng phan tuong tng cla chét trung gian I-2,
2b, 2¢. 2d chét ddng phan dugc diéu ché:

2b: (S)-3-((Z)-2-(((R)-((R)-6-(1-(3-Aminopropyl)-2-mety1-]H—pyrazol-2-ium-4-
yl)croman-2-yl)(carboxy)metoxy)imino)-Z-(Z-aminothiazol-4-yl)axetamido)-2,2-
dimetyl-4-oxoazetidin-1-yl sulfat LC-MS [M+1]: m/z 707,56

2¢: (8)-3-((Z)-2-(((S)-((S)-6-(1-(3-Aminopropyl)-2 -metyl-/ H-pyrazol-2-ium-4-
y1)0r01nan-2-y1)(carboxy)metoxy)1m1no)-2-(2-ammothlazo -4-yl)axetamido)-2,2-
dimetyl-4-oxoazetidin-1-yl sulfat LC-MS [M+1]: m/z 707,61

2d: (S)-3-((Z)-2-(((R)—((S)-6-(1-(3-Aminopropyl)-2—metyl-]H—pyrazol-2-ium-4-
yl)croman-2-yl)(carboxy)metoxy)imino)-2-(2-aminothiazol-4-yl)axetamido)-2,2-
dimetyl-4-oxoazetidin-1-yl sulfat LC-MS [M+1]: m/z 707,52

Vidu3

(S)-3-((2)-2-(((S)-1-((R)-6-(1 -(3—Aminopropv1)—2—(azetidin-3-ylmetvl)-]H-

pvrazol-2-ium-4-yl)croman-Z-vl)- 1-carboxyetoxy)imino)-2-( 2-aminothiazol-4-

Vl)axetamido)-Z,2-dimet\/l-4-oxoazetidin- 1-yl sulfat

o
N
<N
q .
NH,

HZN‘(j)\ﬂ/ ﬁ o-

O/‘O

Budc A: tert-Butyl (S)-?_-((((allyloxy)cacbonyl)amino)oxy)-2-((R)-6-(1-(3-

((tert-butoxycacbonyl) amino)propyl)-/ H-pyrazol-4-yl)croman-2-yl)propanoat Bo
sung vao  dung  dich tert-butyl  (S)-2-(aminooxy)-2-((R)-6-(1 -(3-((tert-
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butoxycacbonyl)amino)propyl)-/ H-pyrazol-4-yl)croman-2-yl)propanoat (1,1 g, 2,05
mmol, hop chét cua vi du 1, Budc A) va DIPEA (0,54 ml, 3,1 mmol) trong CH>Cl (20
ml) allyl cacbonocloridat (0,26 ml, 2,5 mmol). Hon hop dugc khuéy & nhiét do phong
trong 1 hr, sau d6 dung moi dugc loai. Cin thu dugc duoc tinh ché béng sc ky cot trén
silicagel Redi 40g vang, rira giai bang EtOAc/Hexan (0-70%. 5cv, 70%,6¢v) dé tao ra
hop chét tiéu dé. LC-MS [M+1]: m/z 601.3.

Budc B: 1-(3-(( tert-Butoxycacbonyl)amino)propyl)-2-((1-(zeri-
butoxvcacbonyl)azetidin—3-Vl)metyl)-4-((R)—2-((8)-2,2,5-trimetyl-4,8-dioxo—3 .6.9-

trioxa-7-azadodec-11-en-5-yl)croman-6-y1)-/ H-pyrazol-2-ium _triflat Dung dich tert-

butyl 3-(hydroxymetyl)-azetidin-1-carboxylat (1,14 g, 6,1 mmol) trong CH>Clz (6 ml)
duge lam lanh xubng -78°C. B sung tung giot vao dung dich triflometansulfonic
anhydrit (1,5 ml, 9,1 mmol) va bazo Hunig (2,6 ml, 15 mmol). Hon hop phéan tmg duoc
khudy ¢ -78°C trong 20 min, sau d6 duoc dung bang dung dich c6 nudéc NaHCOs bao
hoa. Hon hop duoc lam 4m dén RT va duoc phan b gitta DCM va NaHCOs3 bao hoa.
Lép hitu co dugc tach, duge rira bang nudc mudi, va duoc sdy qua NaxSOu, va co dac
trong chan khong dé tao ra rert-butyl 3-((((triflometyl)sulfonyl)oxy) metyl)azetidin-1-
carboxylat. B6 sung vao dung dich fert-butyl 3-((((triflometyl)-sulfonyl)oxy)metyl)
azetidin-1-carboxylat trong ACN (2 ml) dung dich tert-butyl  (S)-2-
((((allyloxy)cacbonyl)amino)oxy)—2-((R)-6-( 1-(3-((tert-butoxycacbonyl)-
amino)propyl)-1H-pyrazol-4-yl)croman-2-yl)propanoat (0,91g, 1,5 mmol) trong
CH5CN khan (6,0 mL) va natri bicacbonat (1,3 g, 15 mmol). Hon hop thu dugc duge
gia nhiét ¢ 60°C trong 1 hr. Sau do6 chét ran duoc loc, va dung mdi dugc loai. Can thu
dugce duoc nghién thanh bot béng Et,0 (10 mLx2). Cén thu dugc dugc séy trong chan
khong, sau do dugc hoa tan trong DCM, va duogc tinh ché bang séc ky cOt trén silicagel
Redi 40g vang, rira giai bing MeOH/DCM (0-10%, 10cv; 10%, 8cv) dé tao ra hop chit
tiéu dé. LC-MS [M+1]: m/z 770,97.

Budc C: 4-((R)-2-((S)-2-(Aminooxy)-1-( tert-butoxy)-1-oxopropan-2-

vl)croman-6-y1)-1-(3-(( tert-butoxycacbonyl)amino)propyl)-2-( (1-(tert-

butoxycacbonyl)azetidin-3-yl)metyl)-/H-pyrazol-2-ium triflat B6 sung vao dung dich

mubi  1-(3 -((tert—butoxycacbonyl)amino)propyl)-2-(( 1-(tert-butoxycacbonyl)azetidin-

115



47440 116/177

3-yl)metyl)-4-((R)—2-((S)-2,2,5-trimetyl-4,8-dioxo—3,6,9-trioxa-7-azad0dec-1 1-en-5-

yl)croman-6-yl)-/H-pyrazol-2-ium  triflat (1 g 13 mmol) trong THF (5 mL)
tetrakis(triphenylphosphin)paladi(0) (0,15 g, 0.13 mmol) va phenylsilan (0,64 ml. 5.2
mmol). Dung dich thu dugc dugc khudy ¢ RT trong 20 min. Chét ran thu dugc duoc loc

va dich loc dugc co dic dé tao ra hop chit tiéu dé. LC-MS [M+1]: m/z 686,74.

Budce D: 4-((R)-2-((S)-1-(tert-Butoxy)-2-(((£)-(2-((zert-

butoxycacbonyl)amino)thiazol-4-yI)( carboxy)metylen)amino)oxy)-1-oxopropan-2-

yl)eroman-6-y1)-1-(3-(( tert-butoxycacbonyl)amino)propyl)-2-((1-(fert-

butoxycacbonyl)azetidin-3-yl)metyl)-/ H-pyrazol-2-ium triflat B6 sung vao dung dich
4-((R)-2-((S)-2-(aminooxy)-1 -(tert-butoxy)-1 -oxopropan-2-yl)croman-6-yl)-1-(3-

((terz‘—butoxycacbonyl)amino)propyl)-2-((1-(tert-butoxycacbonyl)azetidin-3-yl)metyl)—
|H-pyrazol-2-ium triflat (0,89 g, 1,3 mmol) trong EtOH (4 ml) va CH2Cly (2mL) axit 2~
(2-((terf—butoxycacbonyl)amino)thiazol-4-yl)-2-oxoaxetic (0,35g, 1,3 mmol). Hon hop
phan Ung duoc khudy & RT qua dém va sau do co dac dé tao ra hop chat tiéu dé. LC-

MS [M+1]: m/z 941,18.

Budc E: (S)-3-((Z)-2-((((S)-1-(tert-Butoxy)-2-((R)-6-(1-(3-((tert-

butoxycacbonyl)-amino)propyl)-2-((1 -( tert-butoxycacbonyl)azetidin-3-yl)metyl)-/ H-

pyrazol-2-ium-4-yl)croman-2-yl)-1 -oxopropan-2-yl)oxy)imino)-2-(2-((tert-

butoxvcacbonyl)amino)thiazol-4-V1)axetamido)-2,2—dimety1-4-oxoazetidin—1-yl sulfat

TFA Bd sung vao dung dich 4-((R)-2-((S)-1-(tert-butoxy)-2-((((Z’)—(Q-((Zerr—

butoxycacb0ny1)amin0)thiazol-4-yl)(carboxy)metylen)-amino)oxy)- 1-oxopropan-2-
yl)croman-6-yl)-1-(3 -((tert—butoxycacbonyl)amino)propyl)-z-(( 1-(tert-
butoxycacbonyl)azetidin-3-yl)metyl)-1H—pyrazol-2-ium OTf (1,223 g, 1,3 mmol) trong
DME (7 ml) DCC (0,80 g, 3,9 mmol), va HOBT (0,60 g, 3,9 mmol). Dung dich thu dugc
duoc khudy ¢ RT trong 30 min, sau do (S)-3-amino-2,2-dimetyl-4-oxoazetidin-1-yl
hydro sulfat (0,68 g, 3,2 mmol) va natri bicacbonat (0,55 g, 6.5 mmol) dugc bod sung.
Hon hop phan ung duogc khuéy & RT qua dém. Chét ran thu dugce dugce loc. Dich loc
duoe tinh ché trén RP-HPLC (cot C-18, 130g), rira giai bang 20-100% ACN/nude chira
0,05% TFA (10cv) dé tao ra hop chét tieu dé. LC-MS [M+1]: m/z 1133,56.
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Budce F: (S)-3-((2)-2-(((S)-1-((R)-6-(1 -(3-Aminopropyl)-2-(azetidin-3-ylmetyl)-

] H-pyrazol-2-ium-4-yl)croman-2-yl)-1 -carboxyetoxy)imino)-2-(2-aminothiazol-4-

y)axetamido)-2.2-dimetyl-4-oxoazetidin-1-yl sulfat, axit formic B6 sung vao dung dich

(8)-3-((Z)-2-((((S)-1-(tert-butoxy)-2-((R)-6-(1-(3 -((tert-butoxycacbonyl)amino)

propyl)-2-((1-(tert-butoxycacbonyl)-azetidin-3 -yDmetyl)-1H-pyrazol-2-ium-4-
yl)croman-2-yl)- 1-oxopropan-2-yl)oxy)imino)-2-(2-((zert-
butoxycacbonyl)amino)thiazol-4-yl)axeta1nido)-2,2-dimetyl-4-oxoazetidin- 1-yl  sulfat
(2,0 g, 1,6 mmol) trong CH2Clz (3 ml) TFA (6 mL). Phan tmg dugc khudy & RT trong
1 hr. Sau d6 dung moi dugce loai, va can thu duoc duoc rira béng Et,O 5 1an va dugc séy
dé tao ra san pham rdn tho. San phdm thod duge hoa tan trong DMSO (3 mL), sau doé
NaHCO;s rén (6 — 10 eq) dugce bd sung. Hon hop duoc khudy & RT trong 4 hr. Chét ran
thu duoc duoc loc. Dich loc duge pha lodng bang 60 mL nude chaa 0,1% axit formic.
Dung dich thu dugc ¢6 nudce duge tinh ché trén cot C-18 RP-HPLC (415 g), rira giai
bing ACN/nudc + 0,1% FA (0% 7 cv, 0-20% 6 cv) dé tao ra hop chét tiéu dé. LC-MS
[M+1]: m/z 776,92. "HNMR (500 MHz, D20) 81 8,59 (1H,s), 8,48 (1H, s), &.41 (1H. s).
728 (1H, s), 7.22 (1H, d), 6,82 (1H, s), 6,75 (1H, d), 4,84 (2H, t), 4,57 (1H, d), 4,51
(1H, m), 4,31 (2H, m), 4,13 (2H,m), 3,66 (1H, m), 3,14 (2H, m), 2,75(2H, m), 2,37 (2H,
m), 2,10 (1H, m), 1,85 (1H, m), 1,53 (3H, s), 1,34 (3H, s), 1,18 (3H.s).

Vidu4

(S)-3-((Z)-2-(((S)-1-((R)-6-(1 -((S)-3-Amino-2-hydroxypropyl)-2-(azetidin-3-

ylmetyl)-/ H-pyrazol-2-ium-4-yl)croman-2-yl)-1 -carboxyetoxy)imino)-2-(2-

aminothiazol-4-yl)axetamido)-2.2-dimetyl-4-oxoazetidin-1 -yl sulfat

N
N
0
HO o HO  NHy
N’O H
HzN%NﬁNﬁ .
S (@] N, /S/\\
o} 0 7o
Budce A tert-Butyl (S)-Z-(aminooxy)-2-((R)—6-(1-((S)-3-((tert—

butoxycacbonyl)amino)-2-(( tert—butyldimetvlsilyl)oxy)propyl)-]H-pyrazol-él-
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yl)croman-2-yl)propanoat Hon hop  tert-butyl (S)-2-(aminooxy)-2-((R)-6-

bromocroman-2-yl)propanoat (1,46 g, 3,9 mmol, Chét trung gian 1), rert-butyl (S)-(2-
((tert-butyldimetylsilyl)oxy)-3-(4-(4.4,5,5-tetrametyl-1 ,3,2-dioxaborolan-2-yl)-/H-
pyrazol-1-yl)propyl)carbamat (3,0 g, 6,3 mmol, Chéat trung gian 5), 1,1'-bis(di-rer-
butylphosphino)ferroxen paladi diclorua (0,26 g, 0,39 mmol) va kali phosphat (5,9 ml,
12 mmol, 2M) trong THF (8 ml) duoc khtr khi va duge lam day lai bing N3 ba lan. Hon
hop phan tng duge gia nhiét ¢ 60°C trong 3 hrs, sau dé duoc pha loang bang nudc, va
duoc chiét bang EtOAc (3x). Lop hitu co két hop duge sdy qua MgSOq, duoc loc, va
dich loc duoc ¢d dic trong chan khong. Cén thu dugc duoc tinh ché bang sdc ky cot trén
silicagel Redi 80g vang, rura giai bang EtOAc/hexan (0-80%, 6¢v; 80%, 10cv) dé tao ra
hop chat tiéu d&. LC-MS [M+1]: m/z 647,68.

Budc B rert-Butyl (S)-2-((((allvloxy)cacbonyl)amino)oxy)—2-((R)—6-(1-((8)-3-

((tert-butoxycacbonyl)amino)-2-(( tert-butyldimetylsilyloxy)propyl)-/H-pyrazol-4-

yl)croman-2-yl)propanoat Dung dich zert-butyl (S)-2-(aminooxy)-2-((R)-6-(1-((5)-3-

((tert-butoxycacbonyl)amino)-Z-((z‘ert-butyldimetylsilyl)oxy)propyl)-]H—pyrazol-4-
yl)croman-2-yl)propanoat (1,6 g, 2.5 mmol) va DIPEA (0,65 ml, 3,7 mmol) trong
CH,Cl; (30 ml) dugce bd sung allyl cacbonocloridat (0,32 ml, 3.0 mmol). Hon hop phan
ung dugc khuéy & nhiét do phong trong 1 hr, va sau do dung moi dugc loai. Céin thu
dugc duge tinh ché bang sac ky cot trén silicagel Redi 80g vang, rira giai bang
EtOAc/Hexan (0-70%, Scv, 70%, 6¢v) dé tao ra hop chat tiéu dé. LC-MS [M+1]: m/z
731,81.

Budc C: 1-((S)-3-((tert-Butoxycacbonvl)amino)—2-((tert—

butyldimetylsilyl)oxy)propyl)-2-((1-( tert-butoxycacbonyl)azetidin-3-yl)metyl)-4-((R)-
2-((S)-2.2.5-trimetyl-4,8-dioxo0-3.6 9-trioxa-7-azadodec-11-en-5-yl)croman-6-yl)-/H-

pyrazol-2-ium triflat Dung dich fert-butyl 3-(hydroxymetyl)azetidin-1-carboxylat (1,23

g, 6,6 mmol) trong CH2Clz (20 ml) duoc lam lanh xubng -78°C. B6 sung timg giot vao
dung dich triflometansulfonic anhydrit (1,6 ml, 9,8 mmol) va bazo Hunig (2,9 m!, 16
mmol). Hén hop phan Gng duge gitr ¢ -78°C trong 20 min va sau do duoc dimg bang
dung dich NaHCOjs (bao hoa). Hon hop duge lam 4m dén RT va duoc phan bo gitia
DCM va NaHCOs bdo hoa. Lép hitu co duge tach, duge rua béng nuée mudi, duge séy
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qua NaxSO4, va cd dac trong chan khong dé tao ra rert-butyl 3-((((triflometyl)
sulfonyl)oxy)metyl)azetidin-1-carboxylat. B6 sung vao dung dich fert-butyl 3-
((((triflometyl)sulfonyl)oxy)metyl) azetidin-1 -carboxylat trong ACN (10 mL) dung dich
tert-butyl (S)-2-((((allyloxy)cacbonyl)amino)oxy)-Z-((R)-6-(1-((8)-3-((tert—
butoxycacbonyl)amino)-2-((tert—butyldimetylsilyl)oxy)propyl)—] H-pyrazol-4-
yl)croman-2-yl)propanoat (1,2g, 1,6 mmol) trong CH3CN (khan, 6 ml) va natri
bicacbonat (1,4 g, 16 mmol). Hon hop thu duge duge gia nhiét ¢ 60°C trong 1.5 hrs.
Sau d6 chét ran duoc loc va dung mdi duoc loai. Can thu duoc duoc nghién thanh bot
bang Et,0 (10 mLx2). Chét rin thu duoc dugce sdy trong chan khong, sau do dugc hoa
tan trong DCM, va dugc tinh ché bang sic ky cot trén silicagel Redi 120g vang, rura giai
bing MeOH/DCM (0-10%, 10cv; 10%, 8cv) & tao ra hop chat tiéu dé. LC-MS [M+1]:
m/z 901,07.

Budc D: 4-((R)-2-((S)-2-(Aminooxy)-1-( tert-butoxy)-1-oxopropan-2-

yl)croman-6-y1)-1-((S)-3-(( tert-butoxycacbonyl)amino)-2-((fert-

butyldimetylsilyl)oxy)propyl)-2-((1-( tert-butoxycacbonyl)azetidin-3-ylymetyl)-/ H-

pyrazol-2-ium triflat B sung vao dung dich 1-((S)-3-((tert-Butoxycacbonyl)amino)-2-

((tert-butyldimetylsilyl) oxy) propyl)-2—((1—(Iert-butoxycacbonyl)azetidin-3-yl)metyl)—
4-((R)-2-((S)-2,2,5-trimetyl-4,8-dioxo-3 ,6,9-trioxa-7-azadodec-11-en-5-yl)croman-6-

y1)-1H-pyrazol-2-ium triflat (1,4 g, 1.6 mmol) trong THF (15 ml) paladi tetrakis (0,18
g, 0,16 mmol) va phenylsilan (0,76 ml, 6,2 mmol). Dung dich thu dugc dugc khuéy 4]
RT trong 20 min. Sau d6 chét ran duoc loc va dung mdi duoc loai dé tao ra hop chét

tiéu d&. LC-MS [M+1]: m/z 817,03.

Budc E: 4-((R)-2-((S)-2-(Aminooxy)-1-(tert—butoxy)—l-oxopropan—Q—

yleroman-6-y1)-1-((S)-3-(( z‘ert—butoxycacbonvl)amino)-2—hydr0xvpr0pyl)—2-( (1-(tert-

butoxycacbonyl)azetidin-3-yl)metyl)-/ H-pyrazol-2-ium trifloaxetat Bd sung vao dung

dich  4-((R)-2-((S)-2-(aminooxy)-1 -(tert-butoxy)-1 -oxopropan-2-yl)croman-6-yl)-1-
((S)-3-((tert—butoxy-cacbonyl)amino)-2-((z‘erz‘-butyldimetylsilyl)oxy)propyl)-2-(( 1-

(tert—butoxycacbonyl)-azetidin-3-yl)metyl)-IH-pyrazol-Z-ium triflat (1,3 g, 1,6 mmol)
trong THF (20 ml) TBAF (4,7 ml, 4,7 mmol, IM) ¢ RT. Phan ung duogc khuéy o RT
trong 2 hrs, sau d6 dung mdi duoc loai trong ap suat khtr. Can thu duoc dugc tinh ché
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trén ¢ot RP-HPLC C-18 (275 g), rira gidi bang 10-100% ACN/nu¢c bang 0,05% TFA
(12¢v) dé tao ra hop chét tiéu dé. LC-MS [M+1]: m/z 702.88.

Budc F: 4-((R)-2-((S)-1-(tert-Butoxy)-2-((((£)-(2-((tert-

butoxycacbonyl)amino)thiazol-4-y1)( carboxy)metylen)amino)oxy)-1-oxopropan-2-

v1)croman-6-y1)-1-((S)-3-(( tert-butoxycacbon\/1)amino)-2-hvdr0xypr0pvl)-2—( (1-(tert-

butoxycacbonyl)azetidin-3-yl)metyl)-/H-pyrazol-2-ium trifloaxetat B sung vao dung

dich  4-((R)-2-((S)-2-(aminooxy)-1-(tert-butoxy)-1 -oxopropan-2-yl)croman-6-yl)-1-
((S)-3 -((terz‘-butoxycacbonyl)amino)-2-hydroxypr0pyl)—2-(( 1-(tert-
butoxycacbonyl)azetidin-3-yl)metyl)-/ H-pyrazol-2-ium trifloaxetat (0,64 g, 0,91
mmol) trong EtOH (5 mL) va CHCL, (2,5 mbL) axit 2-(2-((fert-
butoxycacbonyl)amino)thiazol-4-yl)-2-oxoaxetic (0.25 g, 0,91 mmol). Hon hop phan
ung duogc khudy & RT qua dém va sau d6 co dac dé tao ra hop chat tiéu dé. LC-MS
[M+1]: m/z 957,21.

Bude G: (S)-3-((Z)-2-((((S)-1-(tert-Butoxy)-2-((R)-6-(1-((S)-3-((rert-

butoxycacbonyl) amino)-2-hydroxypropyl)-2-((1-( tert-butoxycacbonyl)azetidin-3-

vyl metyl)-1/H- _pyrazol-2-ium-4-yl)croman-2-yl)-1-oxoprop an-2-yl)oxy)imino)-2-(2-

(( tert-butoxvcacbonvl)amino)thiazol-4-yl)axetamido)-2 2-dimetyl-4-oxoazetidin-1-yl
sulfat trifloaxetat B6 sung vao dung dich 4-((R)-2-((S)-1-(tert-butoxy)-2-(((£)-(2-

((tert—butoxycacbonyl)amino)thiazol-4-y1)(carboxy)-mety1en)amino)oxy)- 1-
oxopropan-2-yl)croman-6-yl)-1 -((S)-3-((tert-butoxycacbonyl)-amino)-2-
hydroxypropyl)-2-((1 -(tert-butoxycacbonyl)azetidin-3-yl)metyl)-/ H-pyrazol-2-ium
TFA (0,58 g, 0,61 mmol) trong DMF (5 ml) DCC (0,38 g, 1,8 mmol), va HOBT (0,28
g, 1,8 mmol). Dung dich thu dugc duoc khudy & RT trong 30 min trudc khi bd sung (S)-
3-amino-2,2-dimetyl-4-oxoazetidin-1-yl hydro sulfat (0,32 g, 1,5 mmol) va natri
bicacbonat (0,26 g, 3,0 mmol). Hoén hop phan Gng duoc khudy & RT qua dém. Sau d6
chét rén duoc loc. Dung dich dugc tinh ché trén RP (cot C-18. 130g), rira giai bang 20-
100% ACN/nuéc chira 0,05% TFA (10c¢v) dé tao ra hop chit tiéu dé. LC-MS [M+1]:
m/z 1149,44.

Bude H:  (S)-3-((Z)-2-(((S)-1-((R)-6-(1 -((S)-3-Amino-2-hydroxypropyl)-2-

(azetidin-3-ylmetyl)-/ H-pyrazol-2-ium-4-yl)croman-2-yl)-1 -carboxyetoxy)imino)-2-
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(2-aminothiazo1-4-Vl)axetamid0)-2,2»dimet\/l-4-oxoazetidin—I—Vl sulfat B sung vao

dung dich (S)-3-((2)-2-((((S)-1-(tert-butoxy)-2-((R)-6-(1-((8)-3-((zert-

butoxycacbonyl)amino)-2-hydroxypropyl)-2-((1 -(tert-butoxycacbonyl)azetidin-3-
yl)metyl)-/ H-pyrazol-2-ium-4-yl)croman-2-yl)-1 -oxopropan-2-yl)oxy)imino)-2-(2-
((tert-butoxycacbonyl)amino)thiazol—4-y1)axetamido)—2,2-dimetyl-4-oxoazetidin- 1-yl
sulfat (420 mg, 0,33 mmol) trong CH>Cly (1 ml) TFA (2 ml). Dung dich dugc khudy &
RT trong 1 hr, sau d6 dung moi dugc loai. Cén thu dugc dugc rua bﬁng EtO (5 x) va
duoc siy dé tao ra san phém thd. San phém thoé duoc hoa tan trong DMSO (3 mL) va
NaHCOs ran (6-10 eq) duoc b6 sung. Hon hop dugc khudy ¢ RT trong 4 hrs, sau do
chét ran duoc loc. Dung dich dugc pha loang bang 60 ml nudc chira 0,1% axit formic,
va duogc tinh ché trén cot C-18 RP (415g), rira gidi bang ACN/nu6e+0,1% FA (0% Tev.
0-20% 6¢v) dé tao ra hop chét tiéu d&. LC-MS [M+1]: m/z 792,78. 'HNMR (500 MHz,
D,0) 81 8,52 (1H, s), 8,45 (1H, s), 8,33 (1H, s), 7,17 (1H, s), 7,13 (1H, d), 6,73 (1H, s),
6,64 (1H, d), 4,49 (2H, 1), 4,33 (1H, m), 4,27 (1H, m), 421 (2H, m), 4,04 (2H,m), 3.59
(1H, m), 3,26 (1H, m), 2,99(1H, m), 2,61 (2H, m), 1,95 (1H, m), 1,67 (1H, m), 1,42 (3H,
s), 1,27 (3H, s), 1,13 (3H,s).

Vidu$

(38)-3-((Z)-2-(((1S)-1-(6-(1 -((S)-3-amino-2-hvdroxvpr0pyl)-2-(3-

aminopropyl)- 1H-pyrazol-2-ium-4-yl)croman-2-yl)-1 -carboxyetoxy)imino)-2-(2-

aminothiazol-4-vl)axetamido)-2,2-dimety1-4-ox0azetidin- 1-yl sulfat

iN\/_\’NHz

N

=

o HO NH,

HO
.0
N
N N
HN— | o-
S 0 N ¢
(@) O/(.),\\O

Budec A 2-(3-azidopropvl)—1—((S)-3-((tert-butoxycaobonvl)amino)-2-((tert-
butyldimetylsilyloxy)propyl)-4-(( R)-2-((S)-2.2.5-trimetyl-4.8-dioxo-3 .6.9-trioxa-7-

azadodec-11-en-5-yl)croman-6-yl)-1H-pyrazol-2-ium Triflometansulfonic  anhydrit

(5,0 ml, 5,0 mmol) dugc bd sung vao hon hop duge khuéy, duoc lam lanh -78°C cua 3-
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azidopropan-1-ol (0,38 ml, 4,2 mmol), va DIPEA (1,4 ml, 7,9 mmol) trong DCM. Hon
hop phan ung duoc khudy & -78°C trong 90 min, sau d6 dugc ding bang NaHCOs bio
hoa, Hon hop duoc lam 4m 1én dén 0°C, va sau d6 dugc phan b gitta DCM va dung
dich NaHCOs3 ¢6 nude. Lép hitu co duge tach va dugc rua b'fmg nude mudi, duoc séy
qua Na>SOy4, dugce loc va o dédc dén kho dé tao ra 3-azidopropyl triflometansulfonat. 3-
azidopropyl triflometansulfonat 0,96 g, 4.1 mmol) duoc bd sung vao hon hop duge
khudy, nhiét do phong cua (S)-tert-butyl 2-((((allyloxy)-cacbonyl)amino)oxy)-2-((R)-6-
(1-((S)-3-((tert-butoxycacbonyl)amino)-Z-((tert-butyldimetylsilyl)oxy)propyl)- 1H-
pyrazo1-4-y1)croman-Z-yl)propanoat (tr Bude B, Vi du 4, 0,75g, 1,0 mmol), va natri
bicacbonat (0,69 g, 8,2 mmol) trong axetonitril. Hon hop dugc khudy & 60°C trong 1 hr,
sau d6 duoc loc va dich loc duge ¢6 dac. Can thu duge duoc tinh ché bang sdc ky cot
trén cot silicagel 40g, rira giai bing CH2Cl/MeOH (100~90%) dé tao ra hop chat tiéu
dé. LC-MS [M]": m/z 814,80

Budc B: 4-((R)-2-((S)-2-(aminooxy)-1-( tert-butoxy)-1-oxopropan-2-

y1)croman-6-yl)-2-(3-azidopropyl)-1 -((S)-3-(( tert-butoxycacbonyl)amino)-Z( (tert-

butyldimetvlsilvl)oxv)propvl)-1H-pvrazol-2-ium Paladi tetrakis (0,17 g, 0,15 mmol)

dugc bd sung vao hon hop duoc khudy cta 2-(3-azidopropyl)-1-((S)-3-((tert-
butoxycacbonyl)amino)-2-((tert—butyldimetylsilyl)-oxy)propyl)-4-((R)-Z-((S)—2,2,5-
trimetyl-4,8-dioxo-3,6,9-trioxa-7-azadodec-11 -en-5-yl)croman-6-yl)-1H-pyrazol-2-
jum (1,0 g, 0,98 mmol), va phenylsilan (0,30 ml, 2,5 mmol) trong THF. Hon hop phéan
Ung as dugc khudy & nhiét o phong trong 15 min, sau d6 duoc pha loang bing EtOAc,
va duoc rira bang NaHCOs bdo hoa va nuge mudi. L6p hitu co duge tach, duge sdy qua
MgSOy4, duge loc va dich loc duoc ¢6 ddc. Can thu duoc duoc tinh ché béng Sac ky cot
trén silicagel (50 g dugc nap day trude) rira giai bang CH2Clz/MeOH (100~88%) dé tao
ra hop chat tiéu d&. LC-MS [M]": m/z 730,75

Bude C : axit 2-(3-azidopropyl)—4-((R)—Z-((S)-1-(tert-butoxy)-z-(((Z)-((2-((tert—

butoxy-cacbonyl)amino)thiazol-4-yl)( carboxy)metylen)amino)oxy)-1-oxopropan-2-

vl)croman-6-y1)-1-((S)-3-( (tert-butoxycacbonyl)amino)-2-((tert-

butyldimetylsilyl)oxy)propyl)- 1H-pyrazol-2-ium 2-(2-((tert-

butoxycacbonyl)amino)thiazol-4-yl)-2-oxoaxetic (250 mg, 0,93 mmol) dugc bd sung
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vao hdn hop duge khudy cta 4-((R)-2-((S)-2-(aminooxy)- 1 -(tert-butoxy)-1-oxopropan-
2-yl)cr0man-6-y1)-2-(3-azidopropyl)-1—((S)-3-((tert-butoxycacbonyl)amino)-2-((tert-
butyldimetylsilyl)oxy)propyl)-1H-pyrazol-2-ium (850 mg, 0,93 mmol) trong
EtOH/CH;CL. Hon hgp phéan tmg duogc khudy ¢ nhiét do phong trong 2 hrs, sau do ¢6
dic dén kho dé tao ra hop chit tiéu dé. LC-MS [M]": m/z 985.47

Budc D: 2-(3-aminopropvl)-4-((R)—Z-((S)—1-(tert-butoxy)-z-(((Z)-((Z-((tert-

butoxy-cacbonyl)amino)thiazol-4-y1)( carboxy)metylen)amino)oxy)-1-oxopropan-2-

yl)croman-6-yl)-1-((S)-3 -((tert-butoxycacbonyl)amino)-2-((tert-

butyldimetylsilyl)oxy)propyl)- 1H-pyrazol-2-ium Bd sung vao hon hop 2-(3-
azidopropyl)-4-((R)-2-((S)-1 ~(tert-butoxy)-2-(((2)-((2-((tert-

butoxyca,cb0nyl)amino)thiazol-4-yl)(carboxy)metylen)amino)oxy)- 1-oxopropan-2-
yl)croman-6-yl)-1-((S)-3 -((tert-butoxycacbonyl)amino)—2-((tert-butyldimetylsilyl)-
oxy)propyl)-1H-pyrazol-2-ium (560 mg, 0,57 mmol) trong MeOH (6 mL) Pd-C (10%,
91 mg, 0,085 mmol). Hon hop thu duge duge khudy & nhiét do phong trong binh cau Ha
trong 2,5 hrs. Sau dé hdn hop duge loc va dich loc duge ¢d dic dén kho dé tao ra hop

chét tiéu d&. LC-MS [M]": m/z 958,90

Budc E: 4-((R)-2-((S)-1-(tert-butoxy)-2-(((Z)-((2-((tert-

butoxycacbonyl)amino)thiazol-4-yI)( carboxy)metylen)amino)oxy)-1-oxopropan-2-

yDcroman-6-y1)-1-((S)-3-(( tert-butoxycacbonyl)amino)-2-((tert-

butyldimetylsilyl)oxy)propyl)-2-(3-(( tert-butoxycacbonyl)amino)propyl)-1H-pyrazol-
2-ium B6 sung vao dung dich 2-(3-aminopropyl)-4-((R)-2-((S)-1-(tert-but0xy)-2-(((Z)-

((2-((tert-butoxycacbonyl)amino)thiazol-4-y1)(carboxy)mety1en)amino)oxy)- 1-
oxopropan-2-yl)croman-6-yl)-1-((S)-3 -((tert-butoxycacbonyl)amino)-2-((tert-
butyldimetylsilyl)oxy)propyl)-1H-pyrazol-2-ium (500 mg, 0,52 mmol), va trietylamin
(0,073 ml, 0,52 mmol) trong DCM BOC-anhydrit (0,15 ml, 0,63 mmol). Hon hop duge
khuéy & nhiét do phong trong 2 hrs, sau do ¢d déc dén kho. Can thu dugc dugc tinh ché
bang sic ky pha nguoc didu ché (C-18), ria giai bang axetonitril/nude + 0,1% TFA
(2~100%) dé tao ra hop chét tiéu d&. LC-MS [M]": m/z 1058,99

Budce F: 4-((R)-2-((S)-1-(tert-butoxy)-2-(((Z)-((2-((tert-

butoxvcacbonyl)amino)thiazol-4-yl)( carboxy)metylen)amino)oxy)-1 -oxXopropan-2-
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yl)croman-6-y1)-1-((S)-3-(( tert-butoxycacbonyl)amino)-2-hydroxypropyl)-2-(3-((tert-

butoxycacbonyl)amino)propyl)-1H-pyrazol-2-ium B6 sung vao dung dich 4-((R)-2-

((S)-1 -(tert-butoxy)-Q-(((Z)-((2-((tert-butoxycacbonyl)amino)thiazol-4-
yl)(carboxy)metylen)amino)oxy)- 1-oxopropan-2-yl)croman-6-yl)-1-((S)-3-((tert-
butoxycacbonyl)amino)-2-((tert-buty1dimetylsilyl)-oxy)propyl)—2-(3-((tert-
butoxycacbonyl)amino)propyl)-1H-pyrazol-2-ium (620 mg, 0,52 mmol) trong THF
TBAF (270 mg, 1,04 mmol). Hon hop duoc khudy & nhiét do phong trong 90 min, sau
d6 duogc pha lodng bang EtOAc, dugc rua bang NaHCO;3 bdo hoa, va nudc mudi. Lép
hitu co dugc tach, dugc sdy qua MgSOs, duge loc va co dac. Can thu duogc dugc tinh
ché by sic ky cot pha nguoc didu ché (C-18), rura giai bang axetonitril/nuge + 0,1%

TFA, dé tao ra hop chat tiéu dé. LC-MS [M]": m/z 944,81

Budc G: (S)-3-((Z)-2-((((S)-1-(tert-butoxy)-2-((R)-6-( 1-((S)-3-((tert-

butoxycacbonyl)amino)-2-hydroxypropyl)-2-(3-( (tert-butoxycacbonyl)amino)propyl)-

1H-pyrazol-2-ium-4-yl)-croman-2-yl)-1 -oxopropan-2-yl)oxy)imino)-2-(2-((tert-

butoxycacbonvl)amino)thiazo1-4-y1)axetamido)-2,2-dimetyl—4-ox0azetidin- 1-yl sulfat

B6 sung vao dung dich 4-((R)-2-((S)-1-(tert-butoxy)-2-(((Z)-((2-((tert-

butoxycacbonyl)amino)thiazol-4-yl)(carboxy)metylen) amino)-oxy)-1-oxopropan-2-
yl)croman—6-yl)—1-((S)-3-((tert-butoxycacbony1)amino)-2-hydr0xypr0pyl)-2-(3-((tert—
butoxycacbonyl)amino)propyl)-1H-pyrazol-2-ium (300 mg, 0,32 mmol) va (S)-3-
amino-2,2-dimetyl-4-oxoazetidin-1-yl hydro sulfat (134 mg, 0,64 mmol)) trong
axetonitril (khan, 12 ml) & -10°C pyridin (0,077 ml, 0,96 mmol) trong No, tiép theo la
N1-((etylimino)metylen)-N3,Ng-dimetylpropan-1,3-diamin hydroclorua (134 mg, 0,70
mmol)). Hon hgp phan tng nhu dugc khudy & -10 dén 0°C trong 1 h, sau d6 cd dac dén
kho. Can thu dugc dugce tinh ché bang sdc ky cot pha nguoc didu ché (C-18), rira giai
bing axetonitril/nuéce +0,1% TFA, dé tao ra hop chat tidu dé. LC-MS [M]": m/z 1136,71

Budc H: (S)-3-((Z)—2-(((S)-1-((R)-6-(1-((S)-3-amin0-2-hydroxypropvl)-2-(3-

aminopropyl)- 1H-pyrazol-2-ium-4-yl)croman-2-yl)-1 -carboxyetoxy)imino)-2-(2-

aminothiazol-4-yl)axetamido)-2 2-dimetyl-4-oxoazetidin-1-yl sulfat B sung vao dung
dich (S)-3-((Z)-2-((((S)—1-(tert-butoxy)—Z-((R)—6—(1-((8)—3-((tert—
butoxycacbonyl)amino)-2-hydroxypropyl)-2-(3-((tert—butoxycacbonyl)amino)propyl)-
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1H-pyrazol-2-ium-4-yl)croman~2-yl)-1-0x0pr0pan-2-yl)oxy)imino)—2—(2-((tert-
butoxycacbonyl)amino)thiazol-4-y1)axetamido)-2’2-dimety1-4-oxoazetidin- I-yl sulfat
(130 mg, 0,11 mmol) trong DCM (5 mL) TFA (3 ml, 39 mmol). Hon hop phan tmg dugc
khudy & nhiét do phong trong 90 min, sau d6 c6 ddc nhanh dén kho trong chan khong 6
nhiét 6 phong. Cin thu duoc dugc hoa tan trong DMSO (1 ml) va dugc tinh ché bang
HPLC diéu ché, rira giai bang axetonitril/nude (2~35%) dé tao ra hop chit tiéu dé dudi
dang mudi TFA. LC-MS [M]": m/z 780,37. THNMR (500 MHz, D,0) 6n 8,56 (1H, s),
8,54 (1H. s), 8,36 (1H, s), 7,29 (1H. s), 7,26 (2H, d), 6,79 (H, s), 6,78 (2H, s), 4,52 (2H.
t), 4,38 (1H, m), 4,20 (1H, m), 4,21 (2H, m), 3,27 (1H, m), 3,03 (2H, m), 2,99 (2H, m).
2,76(2H, m), 2,31 (3H, m), 2,01 (2H, m), 1,76 (2H, m), 1.49 (3H, s), 1,32 (3H, s), 1.16
(3H,s).

Vidub6

(S)-3-((Z)-2-(((S)-1-((R)-6-(1-((3 -Aminoazetidin-3-yD)metyl)-2-metyl-/ H-

pyrazol-2-ium-4-yl)croman-2-yl)-1 -carboxyetoxy)imino)-2-(2-aminothiazol-4-

vl)axetamido)-2.2-dimetyl-4-oxoazetidin-1-yl sulfat

N\

WL
ey o

Hop chét tiéu dé duoc diéu ché bang cach st dung cung quy trinh nhu vi du 1,
bét ddu v6i chat trung gian 1 va chét trung gian 6. LC-MS [M+1]: m/z 748,76. 'HNMR
(500 MHz, D>0) 81 8,57 (1H, s), 8,53 (1H, s), 7,36 (1H, s), 7,32 (1H, d), 7,02 (1H, s),
6,84 (1H, d), 4,90 (2H, s), 4,59 (2H, m), 4,36 (2H, m), 4,17 (3H, s), 4,12 (2H, m), 2,81
(2H,m), 2,15 (1H, m), 1,89 (1H, m), 1,64 (3H, s), 1,36 (3H, s), 1,13 (3H, s).

Bang 1. Hop chat cta vi du 7 — 13 duoc diéu ché str dung quy trinh tuong ty voi

cac vi du trén st dung chét trung gian thich hop.
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Vidu

Cau truc

Tén

LCMS
[M+H]

m

ot ﬁ bt

O’u 6]

(8)-3-((2)-2-(((S)-1-((R)-6-(1-
((R)-3-amino-2-hydroxypropyl)-2-
metyl-1H-pyrazol-2-ium-4-
yl)croman-2-yl)-1-
carboxyetoxy)imino)-2-(2-
aminothiazol-4-yl)axetamido)-2,2-
dimetyl-4-oxoazetidin-1-yl sulfat

737,54

N+

AN

HO NH,

ol ﬁ ﬁ

O'n 0

(8)-3-((2)-2-(((S)-1-((R)-6-(1-
((S)-3-amino-2-hydroxypropyl)-2-
metyl-1H-pyrazol-2-ium-4-
yl)croman-2-yl)-1-
carboxyetoxy)imino)-2-(2-
aminothiazol-4-yl)axetamido)-2,2-
dimetyl-4-oxoazetidin-1-yl sulfat

737,29

e

! >=NH

.

NH;

ol ﬁ ﬁ

O’tl\o

(S)-3-((2)-2-(((S)-1-((R)-6-(1-(3-
aminopropyl)-3-((S)-2,3-
dihydroxypropyl)-2-imino-2,3-
dihydro-1H-imidazol-4-
yl)croman-2-yl)-1-
carboxyetoxy)imino)-2-(2-
aminothiazol-4-yl)axetamido)-2,2-
dimetyl-4-oxoazetidin-1-yl sulfat

795,95

10

oo,
el ﬁ T

O’,o

(8)-3-((Z)-2-(((($)-6-(1-(3-
aminopropyl)-2-metyl-1H-
pyrazol-2-ium-4-yl)croman-2-
yl)metoxy)imino)-2-(2-
aminothiazol-4-yl)axetamido)-2,2-
dimetyl-4-oxoazetidin-1-yl sulfat

663,55

11

JeSaa

ey T

O’KO

(8)-3-((Z2)-2-((((R)-6-(1-(3-
aminopropyl)-2-metyl-1H-
pyrazol-2-ium-4-yl)croman-2-
yl)metoxy)imino)-2-(2-
aminothiazol-4-yl)axetamido)-2,2-
dimetyl-4-oxoazetidin-1-yl sulfat

663.47
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Axit (R)-2-((S)-6-(1-(3-
/ aminopropyl)-2-imino-3-metyl-
ﬁQ/EN\FNH 2,3-dihydro-1H-imidazol-4-
o z N
: yl)croman-2-yl)-2-(((Z)-(1-(2-
12 “OJ}”C’ \NHZ aminothiazol-A-yl)-2-((($)-2.2- | 1203
N N dimetyl-4-oxo-1-
G EN S (sulfooxy)azetidin-3-yl)amino)-2-
O [S2e) . . .
oxoetyliden)amino)oxy)propanoic
I | B9BD2(E-(N2-
N aminoetyl)car"amimidoyl)croman-
© 2-yl)metoxy)imino)-2-(2-
pe
= N I aminothiazol-4-yl)axetamido)-2,2- 611,49
HZ”‘</SI 5 . S,OH dimetyl-4-oxoazetidin-1-yl hydro
© ogo sulfat
Vidu 14

Ditu ché  (S)-3-((Z)-2-(((S)-1-((R)-6-(6-((2-aminoetyl)amino)-1 -(azetidin-1-

ium-3-ylmetyl)pyridin-1-ium-3-yl)croman-2-yl)-1 -carboxyetoxy)imino)-2-(2-

aminothiazol-4-yl)axetamido)-2,2-dimetyl-4-oxoazetidin- 1-vy1 sulfat format

NH,

NH
g Yyas
N
O

.

HO 0
e}
N
H
H /N l N OL&O
2N~<S | i [ 0.0
of oS0-

Budc A: (S)-tert-butyl 2-((R)-6-bromocroman-2-yl)-2-(((tert-butoxycacbonyl)-

amino)oxy)propanoat Boc-anhydrit (6,8 ml, 29 mmol) dugc bo sung vao hén hop dugc

khudy cua (S)-tert-butyl 2-(aminooxy)-2-((R)-6-bromocroman-2-yl)propanoat (3300
mg, 8,9 mmol, Chét trung gian 1) trong DCM (10 ml). Hon hop phan tng duoc khuay

& 50°C trong 1 h, sau do hdn hop duoc lam lanh va dung moi duoce loai. Can thu duoc
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dugc tinh ché bang ISCO (80g vang), rira giai bang 0 - 30% EtOAc/isohexan gradient
{8 tao ra hop chat tiéu dé. LC-MS [M + H]": m/z 472.3.

Budce B: tert-butyl 2-(6-(6-((2-( (tert-butoxycacbonyl)amino)etyl)amino)pyridin-

3-yl)croman—2-v1)—2—(((tert-butoxvcacbonyl)amino)oxv)propanoat Hon hop (29)-tert-

butyl 2-(6-bromocr0man—2-y1)-2-(((tert-butoxycacbonyl)amino)oxy)propanoat (0.5 g,
1,1 mmol), bis(pinacolato)diboron (0,28 g, 1,1 mmol), kali axetat (0,31 g, 3,2 mmol),
va 1,1'-bis(di-tert-butylphosphino)ferroxen paladi diclorua (0,10 g, 0,16 mmol) trong
dioxan (5,29 ml) duge khir khi biing cach trao doi chan khong/Na ba lan. Hon hop phén
tmg duoc gia nhiét 6 70°C qua dém. Hdn hop phan tng dugc lam lanh, va 1,1'-bis(di-
tert-butylphosphino)ferroxen paladi diclorua (0,069 g, 0,1 eq), tert-butyl (2-((5-
bromopyridin-2-yl)amino)etyl)carbamat (0,37 g. 1.2 mmol), va dung dich c6 nuéec 1 M
cua kali phosphat tribazo (3,2 ml, 3,2 mmol) duoc bd sung. Hon hop phan ung dugc
khit khi bing cach trao dbi chan khong/N; ba lan, sau d6 duoc gia nhiét & 70°C trong 5
gior va dugce loc thong qua Celite™. Dich loc dugc ¢d dac, va cin thu duoc duge tinh
ché bing ISCO (40g) sir dung 0-50% EtOAc/hexan dé tao ra hop chét tiéu dé. LC-MS
[M +H]": m/z 629,8.

Budce C: 2-((2-( (tert-butoxycaobonyl)amino)etyl)amino)— 1-((1-(tert-
butoxycacbonyl)azetidin-3-yl)metyl)-5-((R)-2-(( S)-2.2.7.10.10-pentametyl-4.8-dioxo-

3.6.9-trioxa-5-azaundecan-7-yl)croman-6-yl)pyridin-1-ium B6 sung vao dung dich rert-

butyl 3-(hydroxymetyl)azetidin-1-carboxylat (0,3 g, 1,6 mmol) va DIEA (0,70 ml, 4.0
mmol) trong CH>Cl, (8,0 ml) ¢ -78°C triflometansulfonic anhydrit (0,40 ml, 2,4 mmol).
Hon hop phan tng dugc khudy ¢ -78°C trong 0,5 hr, sau d6 dugc ding bang nudc, va
duogc cho phép lam 4m dén RT. Hon hop dugc phan bd gitta CH>Cl va nudce. Lép hitu
co duge tach va dugc rira bang NaHCO3 ¢6 nudce bao hoa va nude mudi. Lép hitu co
duoc két hop, duge sdy qua MgSOq, va cd dic trong chén khong dé tao ra triflat tho.
Hon hop (S)-tert-butyl 2-((R)-6-(6-((2-((tert-butoxy-
cacbonyl)amino)etyl)amino)pyridin-3-yl)croman-2-y1)-2-(((tert—butoxycacbonyl)-

amino)oxy)propanoat (0,25 g, 0,40 mmol), triflat thd, va natri bicacbonat (0,11 g, 1.3
mmol) trong CH3CN (8,0 ml) & 1o 10 vi song duoc gia nhiét & 60°C trong 2 hrs. Sau do
hén hop dugce 1am lanh dén RT va duoc loc. Dich loc dugc co ddc. Cén thu duoc duogc
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tinh ché bang ISCO 40 g (0-100% st dung 3:1 EtOAc:EtOH trong hexan) dé tao ra hop
chét tieu dé. LC-MS [M]": m/z 798,9.

Bude D: 2-((2-aminoetyl)amino)-5-((R)-2-((S)-2-( aminooxy)-1-(tert-butoxy)-1-

oxopropan-2-yl)croman-6-yl)-1-(azetidin-3-ylmetyl)pyridin-1-ium TFA (1,5 ml) dugc

bd sung vao dung dich 2-((2-((tert-butoxycacbonyl)amino)etyl)amino)-1-((1-(tert-
butoxycacbonyl)-azetidin-3 -yDmetyl)-5-((R)-2-((S)-2.,2,7,10, 10-pentametyl-4.8-dioxo-
3.6,9-trioxa-3-azaundecan-7-yl)croman-6-yl)pyridin-1-ium (0,19 g, 0,24 mmol) trong
CH>Cl, (1,5 ml). Hon hop phan tmg dugc khudy & nhiét do phong trong 1 hr, sau do
dung mdi duoc loai trong chén khong. Ete duoc bd sung vao cin thu duoc va hoén hop
duoc co dic trong chan khong. Ete duge bd sung vao can thu dugc, va can ran thu duoc
duoc sdy trong chén khong dé tao ra hop chat tiéu d& duéi dang mudi TFA. LC-MS
[M]": m/z 498.5.

Budc E: (S)-3-((Z)-2-((((S)-2-((R)—6-(6-((2-aminoetvl)amino)-1-(azetidin—3-

ylmetyD)-pyridin-1-ium-3 -yl)croman-2-yl)-1-(tert-butoxy)-1 -oxopropan-2-

yl)oxy)imino)-2-(2-((tert-butoxvcacbonvl)amino)thiazo1-4-v1)axetamido)-2,2-dimet&
4-oxoazetidin-1-yl  sulfat Dung dich 2-((2-aminoetyl)amino)-5-((R)-2-((S)-2-

(aminooxy)-1-(tert-butoxy)-1 -oxopropan-2-yl)croman-6-yl)-1-(azetidin-3-
ylmetyl)pyridin-1-ium (0,20 g, 0,24 mmol) va (S)-3-(2-(2-((tert-
butoxycacb0ny1)amin0)thiazol-4-yl)-2-0x0axetamido)—2,2-dimetyl-4—oxoazetidin- 1-yl
hydro sulfat (0,17 g, 0,29 mmol) trong MeOH (2,4 ml) dugc khudy & RT trong 2 hrs.
Sau d6 chét ran phéan Gng duoc loc, va dich loc duoc ¢co dac dé tao ra hop chét tiéu dé.

LC-MS [M]": m/z 945.1.

Budc F:  (8)-3-((Z)-2-(((S)-1-((R)-6-(6( (2-aminoetyl)amino)-1-(azetidin-3-

ylmetyl)pyridin-1 -ijum-3-yl)croman-2-yl)- 1-carboxyetoxy)imino)-2-(2-aminothiazol-4-

vDaxetamido)-2.2-dimetyl-4-oxoazetidin-1-yl sulfat B6 sung vao dung dich (S)-3-((Z)-
2-((((S)-2-((R)-6-(6-((2-aminoetyl)amino)-1 -(azetidin-3-ylmetyl)pyridin-1-ium-3-

yl)croman-2-yl)-1-(tert-butoxy)-1-oxopropan-2-y1)oxy)imino)-2-(2-((tert—
butoxycacbonyl)amino)thiazol-4-yl)axetamido)-2,2-dimetyl—4-ox0azetidin-l-yl sulfat
(0,22 g, 0,24 mmol) trong CH2Cl (0,79 ml) TFA (1,6 ml). Hon hop phéan ung dugc

khudy & RT trong 1 hr, sau d6 ¢6 dac trong chéan khong. Can rén thu duoc duoc siy
129



47440

130/177

trong chan khong, sau d6 dugc hoa tan trong 3 mlL DMSO va duoc tinh ché st dung

tinh ché HPLC pha ngugc (0-25% MeCN/nudc (cé hai v6i 0,1% axit formic) gradient)

dé tao ra hop chat tiéu dé dudi dang muoi axit formic.

LC-MS [M + HJ*: m/z 788,5. H' NMR (500MHz, D>0, ppm): § 8,13 (d, ] = 10
Hz, 1 H). 8,07 (s, 1 H), 7,17 (m. 3 H), 6,79 (s, 1 H), 6,71 (d, J = 5 Hz, 1 H), 4.51 (br. s,
2 H), 4,36 (d, J = 10 Hz, 1 H), 431 (s, 1 H), 4,10 (m, 2 H), 4,04 (m, 2 H). 3,73 (t, 2 H).
3,50 (m, 1 H), 3,21 (t, 2 H), 2,69 (m, 2 H), 1,99 (m, 1 H), 1,71 (m. 1 H), 1,45 (s, 3 H),
1,27 (s, 3 H), 1,08 (s, 3 H).

Bang 2. Hop chét cua vi du 15 — 24 duge didu ché str dung quy trinh tuong tu voi

vi du 14 str dung chét trung gian thich hop

Vidu

Cau trac Tén

LCMS
[M+H]

15

" (S)-3-((Z2)-2-(((S)-1-((R)-6-(2-((2-
(C/ aminoetyl)(azetidin-1-ium-3-

- EN\/\NHZ ylmetyl)amino)- I-metylpyrimidin-
3 ,/(DL N 1-ium-5-yl)croman-2-yl)-1-
" o ° carboxyetoxy)imino)-2-(2-
N K ) aminothiazol-4-yl)axetamido)-2,2-
HzN‘«sm jijxsoo 00 dimetyl-4-oxoazetidin-1-yl sulfat
o) o 0-

format

803,6

16

(35)-3-((Z)-2-(((18)-1-((2R)-6-(6-
y NH (3-amino-2-
0 SN S, (ammoniometyl)propyl)-1-
o metylpyridin-1-ium-3-yl)croman-2-
%y yl)-1-carboxyetoxy)imino)-2-(2-
HzN%NmNﬁq\/p 00 | aminothiazol-4-yl)axetamido)-2,2-
T ot dimetyl-4-oxoazetidin-1-y! sulfat
format

7617
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17

(S)-3-((2)-2-(2-aminothiazol-4-yl)-
2-(((S)-1-((R)-6-(2-(((R)-3-
ammonio-2-hydroxypropyl)amino)-
1-metylpyrimidin-1-ium-5-
yl)croman-2-yl)-1-
carboxyetoxy)imino)axetamido)-
2,2-dimetyl-4-oxoazetidin-1-yl
sulfat format

765

18

(S)-3-((Z)-2-(2-aminothiazol-4-y1)-
2-(((8)-1-((R)-6-(2-(((S)-3-
ammonio-2-hydroxypropyl)amino)-
1-metylpyrimidin-1-ium-5-
yl)croman-2-yl)-1-
carboxyetoxy)imino)axetamido)-
2,2-dimetyl-4-oxoazetidin-1-yl
sulfat format

764.7

19

3-amino-2-hydroxypropyl)amino)-
1-(azetidin-1-ium-3-
ylmetyl)pyrimidin-1-ium-5-
yl)croman-2-yl)-1-
carboxyetoxy)imino)-2-(2-
aminothiazol-4-yl)axetamido)-2,2-
dimetyl-4-oxoazetidin-1-yl sulfat
format

(8)-3-((Z)-2-(((S)-1-((R)-6-(2-(((R)-

819.8

20

3-amino-2-hydroxypropyl)amino)-
1-(azetidin-1-ium-3-
ylmetyl)pyrimidin-1-ium-5-
yl)croman-2-yl)-1-
carboxyetoxy)imino)-2-(2-
aminothiazol-4-yl)axetamido)-2,2-
dimetyl-4-oxoazetidin-1-yl sulfat

format

(8)-3-((2)-2-(((8)-1-((R)-6-(2-((3)-

820.4
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21

(8)-3-((Z)-2-(((S)-1-((R)-6-(1-(3-
aminopropyl)-6-((3-
ammoniopropyl)amino)pyridin-1-
ium-3-yl)croman-2-yl)-1-
carboxyetoxy)imino)-2-(2-
aminothiazol-4-yl)axetamido)-2,2-
dimetyl-4-oxoazetidin-1-yl sulfat
format

790.6

22

(8)-3-((2)-2-(((S)-1-((R)-6-(6-((3-
aminopropyl)amino)-1-(azetidin-1-
jum-3-ylmetyl)pyridin-1-ium-3-
yl)croman-2-yl)-1-
carboxyetoxy)imino)-2-(2-
aminothiazol-4-yl)axetamido)-2.2-
dimetyl-4-oxoazetidin-1-yl sulfat
format

802,7

23

(38)-3-((Z)-2-(((18)-1-((2R)-6-(6-
((1-amino-3-ammoniopropan-2-
yl)amino)-1-metylpyridin-1-ium-3-

yl)croman-2-yl)-1-
carboxyetoxy)imino)-2-(2-
aminothiazol-4-yl)axetamido)-2,2-
dimetyl-4-oxoazetidin-1-yl sulfat
format

762,2

24

o~ o
.0
N h o-
N
- J;r‘koso
o 0">0-

(38)-3-((Z)-2-(((18)-1-((2R)-6-(2-
((1-amino-3-ammoniopropan-2-
yl)amino)-1-metylpyrimidin-1-ium-
5-yl)croman-2-yl)-1-
carboxyetoxy)imino)-2-(2-
aminothiazol-4-yl)axetamido)-2,2-
dimetyl-4-oxoazetidin-1-yl sulfat

763.2

format

(2S)-Z-((2R)-6-(2-((2-aminoety1)amino)—4,5-dihvdro- 1H-

imidazol-4-yl)croman-2-y1)-2-((((Z)-1-( 2-aminothiazol-4-y1)-2-(((S)-2.2-dimetyl-4-

ox0-1-(sulfooxy)azetidin-3-yl) amino)-2-oxoetyliden)amino)oxy)prop anoic
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HN
N /\f-NHz
o NH

o)

|
HO) 0
o)
N

N AR
HN—C | 0.0

S O N, \5/

o 0"~ OH

Budc A: (2S)-tert-butyl 2-(((tert-butoxycacbonyl)amino)oxy)-2-(6-vinylcroman-

2-yl)propanoat B6 sung vao dung dich (2S)-tert-butyl 2-(6-bromocroman-2-yl)-2-

(((tert-butoxycacbonyl)amino)oxy)propanoat (2,0 g, 4.2 mmol, Chat trung gian 1) trong
EtOH (20 mL) kali vinyltrifloborat (850 mg, 6,4 mmol), Et;N (0,88 mL, 6,4 mmol), va
san pham cong PdCly(dppf)-CH2Cly (173 mg, 0,21 mmol). Hon hop duge trao doi
Na/chan khong 3 1an va sau d6 duge gia nhiét dé hoi luu trong 4 gio. Sau do hon hop
duoc 1am lanh dén RT, dugc pha lodng bang EtOAc va duoc ria bang nudc va nude
mubi. Lép hitu co dugc tach, duoc séy qua MgSOy4, va dugc loc. Dich loc duoc lam bay
hoi trong 4p suat khir dé tao ra cin, dugc tinh ché bang ISCO (80g vang), rira gidi bing

0 - 40% EtOAc/isohexan gradient, dé tao ra hop chét tiéu dé.

Budc B: (2S)-tert-butyl 2-(((tert-butoxycacbonvl)amino)oxy)—2-((2R)—6—(1ﬁ2—

diazidoetyl)croman-2-yl)propanoat Axit axetic (4 ml) duoc bd sung vao hon hop duge

khudy ctia (S)-tert-butyl 2-(((tert-butoxycacbonyl)amino)oxy)-2-((R)-6—Viny1croman-2—
yl)propanoat (2,0 g, 4.8 mmol), natri periodat (1020 mg, 4,8 mmol) va natri azit (930
mg, 14,3 mmol) trong DMSO (12 ml). Hon hop phan tng duge khudy & 70°C trong 3,5
hrs trong nito. Sau do hdn hop phan tmg duge 1am lanh, dugc pha loang bang etyl axetat,
dugc rira béng dung dich NaHCOj3 ¢6 nudc bdo hoa (1x), dung dich Na;S>0;3 (1x), nudc
(2x) va nudce mudi, duoc sdy (MgSO4), va duge loc. Dich loc dugc lam bay hoi trong
ap suét khir dé tao ra cdn, dugc tinh ché bang sac ky cot trén silicagel (ISCO, 80 g vang),

rira giai bang EtOAc/hexan gradient 0-20% 8 tao ra hop chat tiéu de.

Buée C: (2S)-tert-butyl 2-(((tert-butoxycacbonyl)amino)oxy)-2—(6-( 1.2-

diaminoetyl)-croman-2-yl)propanoat B sung vao dung dich (2S)-tert-butyl 2-(((tert-

butoxycacbonyl)amino)-0xy)-2-(6-(1,2-diazidoetyl)croman-2—yl)propanoat (1600 mg,
3,2 mmol) trong THF (16 ml) va nuéc (3,2 ml) nhua triphenylphosphin (3300 mg, 13
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mmol, ~4g, 3,2 mmol/g). Hdn hop phan tng duge gia nhiét & 80°C trong 1 hr. Sau do
hdn hop duge 1am lanh, duoc pha loang bang DCM, duogc sdy qua MgSOs, va dugc loc.
Dich loc dugce co ddc dé tao ra hop chét tiéu dé, duogc st dung truc tiép o budc tiép theo.

LC-MS [M + HJ": m/z 452,4.

Budc D: (2S)-tert-butyl 2-(((tert-butoxvcacbony1)amino)oxy)-2—((2R)-6—(2-

thioxoimidazolidin-4-yl)croman-2-yl)propanoat 1,1'-thiocacbonyldiimidazol (610 mg,
3,4 mmol) duogc bd sung vao hdn hop duoc khudy cta (2S)-tert-butyl 2-(((tert-
butoxycacbonyl)-amino)oxy)-2-((2R)-6-(1 ,2-diaminoetyl)croman-2-yl)propanoat
(1400 mg, 3,1 mmol) trong DCM (50 ml). Hon hop phéan ung duoc khudy & nhiét do
phong trong 15 min, sau d6 dung méi dugc loai trong ap suét khtr. Can thu duoc duoc
tinh ché trén cot silicagel (80g) st dung 0-60% EtOAc/hexan dé tao ra (2S)-tert-butyl
2-(((tert-but0xy-cacb0ny1)amin0)oxy)—2-((2R)-6-(2-thioxoimidazolidin-4-yl)croman-
2-yl)propanoat dudi dang hon hop clia hai chit ddng phan. Hon hop triét quang cua
(2S)-tert-butyl 2-(((tert-butoxycacbonyl)-amino)oxy)-z-((2R)-6-(2-thioxoimidazolidin—
4-yl)croman-2-yl)propanoat (900 mg, 1.8 mmol) duoc hoa tan véi tach SFC (IC 2x25
cm; 45% etanol/CO,, 100 bar; 60 mL/min, 220 nm; inj. Vol.: 1,5 mL, 10 mg/mL
metanol.) dé tao ra hai chét déng phan (Chét dong phan 1 va 2 theo thir tu rira giai). LC-
MS [M + H|": m/z 494,3.

Budc E: tert-butyl (2S)-2-(((tert-butoxycacbonyl)amino)oxv)—2-((2R)—6-(2-

(metvlthio)-4,5-dihydro-1H-imidazol-4-yl)croman-2-Vl)propanoat [odometan (0,23 ml,

3,6 mmol) duogc bd sung vao hdn hop duoc khudy cta (S)-tert-butyl 2-(((tert-
butoxycacbonyl)amino)oxy)-2-((R)-6- ((R)-2-thioxoimidazolidin-4-yl)croman-2-

yl)propanoat (Chét dong phan 1, 360 mg, 0,729 mmol) trong MeCN (5 ml). Hon hOp
phan tng dugc khudy & 70°C trong 2 hrs, sau d6 duoc lam lanh va c6 dac trong chadn

khong dé tao ra hop chét tiéu dé, dugc str dung truc tiép cho budc tiép theo.
LC-MS [M + H]": m/z 508,3.

Bude E: tert-butyl (28)-2-((2R)-6-(2-((2-((tert-

butoxvcacbonvl)amino)etvl)amino)-él,5-dihvdro- 1H-imidazol-4-yl)croman-2-yl)-2-

(((tert-butoxycacbonyl)amino)oxy)propanoat
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Axit axetic (0,17 ml, 2,9 mmol) duoc bd sung vao hon hop duoc khudy ctia N-
Boc-etylendiamin (160 mg, 1,0 mmol) va tert-butyl  (25)-2-(((tert-
butoxycacbonyl)amino)oxy)-2-((2R.)—6—(2-(metylthio)-4,S—dihydro- 1H-imidazol-4-
yl)croman-2-yl)propanoat (370 mg, 0,73 mmol) trong dioxan (5 ml). Hon hop phéan tng
duoc khuéy & 55°C qua dém, sau do dugc lam lanh va c6 dédc trong chan khong dé tao

ra hop chat tiéu dé, duoc st dung truc tiép cho budc tiép theo.
LC-MS [M + HJ": m/z 620,5.

Budc G: tert-butyl (2S)-2-((2R)—6-(2—((2—aminoet\/1)amino)—4,S-dihydro—lH-

imidazol-4-yl)croman-2-yl)-2-(aminooxy)propanoat TFA (3.5 ml) dugc bd sung vao
dung dich (tert-butyl (2S)-2-((2R)—6-(2-((2-((tert-butoxycacbonyl)amino)etyl)amino)-
4,5-dihydr0—1H-imidazol-4-yl)croman-2-yl)—2-(((tert-

butoxycacbonyl)amino)oxy)propanoat (450 mg, 0,73 mmol) trong CH2Cls (7 ml). Hon
hgp phan tng dugc khudy & nhiét do phong trong 1 hr, sau d6 co dac trong chan khong.
Ete dugc bd sung vao cidn thu dugc, tiép theo la loai dung moi trong ap suét khir. Ete
duoc bo sung vao can thu dugc dé thu duoc cin ran, duoc séy trong chan khong dé tao

ra hop chit tiéu dé dusi dang mudi TFA. LC-MS [M + H]": m/z 420.4.

Budc H: tert-butyl (2S)-2-((2R)-6-(2-((2-aminoetyl)amino)—4,S—dihydro-1H—
imidazol-4-Vl)croman-2-vl)-2-((((Z)—1-(2-((tert-butoxvcacbonyl)amino)thiazol-4-y1)-2-

(((S)-2.2-dimetyl-4-0x0-1-( sulfooxy)azetidin-3-yl)amino)-2-

oxoetyliden)amino)oxy)propanoat

B sung vao dung dich fert-butyl (28)-2-((2R)-6-(2-((2-aminoetyl)amino)-4,5-
dihydro-1H-imidazol-4-yl)croman—2-yl)-2-(aminooxy)pr0panoat (305 mg, 0,73 mmol)
trong metanol (6 ml) ¢ RT (S)-3-(2-(2-((tert—butoxycacbonyl)amino)thiazol-4—y1)-2—
oxoaxetamido)-2,2-dimetyl-4-oxoazetidin-1-yl hydro sulfat (400 mg, 0,87 mmol). Hon
hop phéan tmg duoc khuéy ¢ RT trong 3 h, sau d6 ¢ dac dé tao ra hop chét tiéu dé, dugc
st dung trong budc tiép theo. LC-MS [M + HJ": m/z 867.0.

Budgce I: axit (2S)-2-((2R)-6-(2-((2-aminoety1)amino)-4,5-dihydro-IH-imidazol-
4-yl)croman-2-y1)-2-((((Z)-1-( 2 -aminothiazol-4-y1)-2-(((S)-2.2-dimetyl-4-oxo0-1-

( sulfooxv)azetidin—3-Vl)amino)-2-oxoetvliden)amino)oxv)propanoic TFA (10 ml) duoc
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bd sung vao dung dich tert-butyl (2S)-2-((2R)—6-(2-((2-aminoetyl)amino)—4,5—dihydro-
1H-imidazol-4-yl)-croman-2-y1)-2-((((Z)-1 -(2-((tert-butoxycacbonyl)amino)thiazol-4-
yl)-2-(((S)-2,2-dimetyl-4-0xo-1-(sulfooxy)azetidin-3—yl)amino)-Z—
oxoetyliden)amino)oxy)propanoat (630 mg, 0,73 mmol) trong CHaCla (5 ml). Hon hop
phan tmg duoc khudy & nhiét d phong trong 45 min, va sau do o dic trong ap suét
khir. Ete dugce bd sung vao can thu duoc, tiép theo la loai dung moi trong ap sudt khir.
Ete duoc bd sung vao cdn thu duge dé tao ra cin ran. Can ran dugc séy trong chéan
khong, sau d6 duoc hoa tan trong DMSO (5 mL) va dugc tinh ché str dung tinh ché
HPLC pha ngugc véi diéu kién axit formic chuén (0-25% gradient MeCN (v6i 0,1%
axit formic (FA))/nudc(vdi 0,1% axit formic)) d8 tao ra hop chét tiéu @& dudi dang mudi
axit formic. LC-MS [M + H]*: m/z 710,7. H' NMR (500MHz, D20, ppm): 6 6.99 (br. s,
2 H), 6,86 (s, 1 H), 6,72 (d, J =10 Hz, 1 H), 4,96 (t,J=10 Hz, 1 H). 4,60 (s, 1 H), 4,28
(d,]=10Hz, 1 H), 3,96 (t,J =10 Hz, 1 H), 3,48 (t, J=5Hz2H),3,43(t,J=10Hz 1
H), 3,12 (t, J = 5 Hz, 2 H), 2,70 (m, 2 H), 1,96 (m, 1 H), 1,66 (m, 1 H), 1,47 (s, 3 H),
1,37 (s, 3 H), 1,16 (s, 3 H).

Bang 3. Hop chét cua vi du 26 dugc diéu ché st dung quy trinh tuwong tu nhu vi
du 25 bt dau tir chit ddng phan 2 cta vi du 25, bude D.

LCMS

Vi du Cau trac Tén M

Axit (25)-2-((2R)-6-(2-((2-

HN i) aminoetyl)amino)-4,5-dihydro-
~NH 1H-imidazol-4-yl)croman-2-yl)-
2-((((Z)-1-(2-aminothiazol-4-
26 no T y1)-2-(((S)-2.2-dimetyl-4-oxo-1- | 7105
N I N (sulfooxy)azetidin-3-yl)amino)-

w-«f\g ];hw,o 2-
S N, SC
e} 0" OH

oxoetyliden)amino)oxy)propano

1C J

N

i
33 e

Vidu 27

Diéu ché axit (28)-2-((2R)-6-(2-((3-aminopropyl)amino)-1.4.5.6-

tetrahydropvrimidin-S-Vl)croman-2-yl)-2-( ((Z)-(1-( 2-aminothiazol-4-y1)-2-(((S)-2.2-
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dimetyl-4-oxo0-1-(sulfooxy)azetidin-3 -yl)amino)-2-oxoetyliden)amino)oxy)propanoic

NYE\/\/NHZ
o NH
Ho/u“" 0
e
v N
HzN‘«J)\W ﬁo 0
S Oo N\O)\sf’\OH

Budce A: tert-butyl (3-((5-bromopyrimidin-2-yl)amino)propyl)carbamat Hon hop

5-bromo-2-chloropyrimidin (0,67 g, 3,5 mmol), tert-butyl (3-aminopropyl)carbamat
(0,73 g, 4,2 mmol), va TEA (1,5 ml, 10,4 mmol) trong etanol (14 ml) trong 6ng bit kin
duoc gia nhiét & 80°C trong 4 hrs. Sau do hon hop phan tmg duge lam lanh, ¢6 dac frong
chdn khong, va CH2Cly dugce bd sung. Chét ran thu duoc duoc loc, va dich loc duge ¢co
dic va duge shy trong chan khong dé tao ra hop chét tiéu dé. LC-MS [M + H]": m/z
332,2.

Budc B: tert-butyl (3-((5-(4.4.5,5-tetrametyl-1.3 2-dioxaborolan-2-yl)pyrimidin-

2-yDamino)propyl)carbamat B6 sung vao dung dich tert-butyl (3-((5-bromopyrimidin-

2-yl)amino)propyl)carbamat (550 mg, 1,7 mmol), 4.4.4'.4'5,5,5 5 -octametyl-2,2'-
bi(1,3,2-dioxaborolan, 630 mg, 2.5 mmol), va phtc 1,1'-
bis(diphenylphosphino)ferroxen-paladi(ll) diclorua diclometan PdCla(dppf)2 CH2Cl
(136 mg, 0,17 mmol) trong 1,4-dioxan (10 mL) kali axetat (490 mg, 5,0 mmol). Hon
hop phan tng duge khir khi va duoc lam day lai bang nito va dugc gia nhiét & 85°C qua
dém. Sau dé hdn hop duoc loc va cod dic dén kho trong chan khong va dugc tinh ché

bing cot ISCO (40g gold, 0-100% EtOAc/hexan gradient) dé tao ra hop chit tiéu dé.

Budc C: (S)-tert-butyl 2-(((tert-butoxycacbonyl)amino)oxv)—2-((R)—6-(2-((3—

( (tert-butoxycacbonvl)amino)propyl)amino)pyrimidin-S-Vl)croman-Z-yl)Dropanoat

B sung vao dung dich san pham cong PdCla(dppf)-CH2Cl2 (60 mg, 0,074 mmol),
tert-butyl (3-(( 5-(4,4,5,5-tetramety1—1,3,Z-dioxaborolan-2-y1)pyrimidin-2-
yl)amino)propyl)carbamat (290 mg, 0,78 mmol) va (S)-tert-butyl 2-((R)-6-
br01nocr0man-2-yl)-2-(((tert-butoxycacbonyl)amino)-oxy)propanoat (350 mg, 0,74
mmol) trong dioxan (4,5 ml) Na;COs (240 mg, 2,2 mmol) trong nudce (1,5 ml). Hon hop
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thu duoc dugc trao ddi Ny/chan khong 3 lan, sau d6 duoc gia nhiét & 100°C trong diéu
kién phan g 10 vi séng trong 1 gio. Sau do hon hop duge l1am lanh va dugc pha lodng
béng EtOAc, dugc séy béng MgSOu4, duge loc, va ¢o ddc. Can thu dugc duoc tinh ché
trén cot silicagel (ISCO vang, 80g) st dung 0-100%EtOAc/hexan dé tao ra hop chét tiéu
dé. LC-MS [M + H]": m/z 644.5.

Budce D: (2S)-tert-butyl 2-(((tert-butoxycacbonyl)amino)oxy)-2-((2R)-6-(2-((3-

((tert-butoxycacbonyl)amino)propyl)amino)-1.4.5 .6-tetrahydropyrimidin-5-yl)croman-

2-yl)propanoat Paladi trén cacbon (40 mg, 0,38 mmol) dugc bd sung vao hon hop duoc

khudy ctia (S)-tert-butyl 2-(((tert-butoxycacbonyl)amino)oxy)-2-((R)-6-(2-((3-((tert-
butoxycacbonyl)-amino)propyl)amino)pyrimidin-5-y1)0r0man-2-y1)propanoat (200
mg, 0,31 mmol) trong MeOH (6 ml) va axit clohydric 1N (1,6 ml, 1,6 mmol). Hon hop
phan ung duoc trao ddi chan khong/H 3 lan, va sau do duge khudy trong binh cau hydro
& nhiét do phong trong 2.5 hrs. Sau d6 hon hop duge pha lodng bémg DCM va duoc loc
théng qua phéu dung két. Dich loc dugc pha lodng bang DCM va dugce rira bang dung
dich NaOH ¢6 nude 1N (~5 mL). Pha ¢6 nugc duge tich va dugc chiét bang DCM (x2).
L6p hitu co két hop duoc rua béng nude mudi, duoc séy béng MgSOyq, dugce loc va ¢o

ddc dé tao ra hop chat tiéu dé. LC-MS [M + H]": m/z 648,6.

Bude E: (2S)-tert-butyl 2-(amin00xv)-2-((2R)—6-(2-((3-aminopropyl)amino)-

1.4.5.6-tetrahydropyrimidin-5-yl)croman-2-yl)propanoat TFA (1 ml) dugce bd sung vao
dung dich (2S)-tert-butyl 2-(((tert-butoxycacbonyl)amino)oxy)—2-((2R)-6—(2-((3-((tert-

butoxy-cacbonyl)amino)propyl)amino)-1,4,5 ,6-tetrahydropyrimidin-5-yl)croman-2-

yl)propanoat (170 mg, 0,26 mmol) trong CH2Cl (1 ml). Hon hgp phan tng duoc khuay
& nhiét do phong trong 1 hr, va sau d6 c¢d dic trong chan khong. Ete duoc bd sung vao
can thu duoc dé tao ra can ran, dugc sdy trong chan khong dé tao ra hop chat tiéu de

dusi dang mudi TFA. LC-MS [M + HJ": m/z 448.5.

Budce F: (2S)-tert-butyl 2-((2R)-6-(2-((3-aminopropyl)amino)-1.4.5.6-
tetrahydropyrimidin-5-yl)croman-2-y1)-2-((( 7)-(1-(2-((tert-

butoxycacbonyl)amino)thiazol-4-y1)-2-((( S)-2.2-dimetyl-4-oxo-1-(sulfooxy)azetidin-

3-yl)amino)-2-oxoetyliden)amino)oxy)propanoat
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B6 sung vao dung dich (2S)-tert-butyl 2-(aminooxy)-2-((2R)-6-(2-((3-
aminopropyl)amino)-1,4,5 ,6-tetrahydropyrimidin-5-yl)croman-2-yl)propanoat (210
mg, 0,26 mmol) trong metanol (3,5 ml) & 1t (S)-3-(2-(2-((tert-
butoxycacbonyl)amino)thiazol-4-yl)-2-oxoaxetamido)-2,2-dimety1-4-oxoazetidin- 1-yl
hydro sulfat (146 mg, 0,31 mmol). Hon hop phéan tng duge khudy & rt trong 4 gio, va
sau do cd dac dé tao ra hop chat tiéu dé, duoc st dung trong budc tiép theo ma khong

cAn tinh ché thém. LC-MS [M + H]": m/z 894.6.

Budc G: axit (28)-2-((2R)-6-(2-((3-aminopropyl)amino)-1.4.5.6-
tetrahydropyrimidin-5-yl)-croman-2-y1)-2-(((Z2)-(1 -(2-aminothiazol-4-y1)-2-(((S)-2.2-

dimetyl-4-oxo-1-(sulfooxy)-azetidin-3 -yl)amino)-2-oxoetyliden)amino)oxy)propanoic

TFA (2 ml) duogc bd sung vao dung dich (29)-tert-butyl  2-((2R)-6-(2-((3-

aminopropyl)amino)-1,4,5 ,6-tetrahydro-pyrimidin-5-yl)croman-2-yl)-2-(((2)-(1 -(2-
((tert-butoxycacbonyl)amino)thiazol-4-y1)—2-(((S)-2,2-dimetyl-4-0xo- 1-
(sulfooxy)azetidin—3-yl)amino)-2-oxoetyliden)amino)oxy)-propanoat (260 mg, 0,29
mmol) trong CH2Cl> (1 mL). Hon hop phan tng duogc khudy & nhiét do phong trohg 45
min, va sau d6 dung moi dugc loai trong ap sudt khir. Ete duoc bo sung vao cin thu
duoc va dung moi dugce loai trong ap suét khur. Ete duoc bd sung vao can thu duoc dé
tao ra can ran, duoc séy trong chan khong, duoc hoa tan trong DMSO (5 mL) va dugc
tinh ché biing HPLC pha nguoc véi diéu kién axit formic chuan (0-25% MeCN v6i 0,1%
axit formic/nude bang 0,1% axit formic) 8 tao ra hop chit tiéu d& dudi dang mudi axit
formic. LC-MS [M + H]": m/z 788,5. HNMR (500MHz, D>0O, ppm): § 6,90 (s, 1 H),
6.87 (d,J=10 Hz, 1 H), 6,85 (s, 1 H), 6,69 (d, T =10 Hz, 1 H), 4,56 (s, 1 H), 4,42 (d.J
=10 Hz, 1 H), 3,38 (m, 2 H), 3,32 (m, 2 H), 3,18 (t, ] =5 Hz, 2 H), 3,11 (m, 1 H). 2.90
(t, J =5 Hz, 2 H), 2,62 (m, 2 H), 1,94 (m, 1 H), 1,79 (m, 2 H), 1,66 (m, 1 H), 1.45 (s, 3
H), 1,35 (s, 3 H), 1,14 (s, 3 H).

Bang 4 Hop chit cua vi du 28 — 31 dugc diéu ché sir dung quy trinh tuong tu voi

vi du 27 va chat trung gian thich hop.

Vi du CAu trac Tén

LCMS
[M+H]"

|
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28

2-((R)-3-amino-2-
hydroxypropyl)amino)-5-
((R)-2-((S)-1-((((E)-1-(2-
aminothiazol-4-y1)-2-(((S)-
2,2-dimetyl-4-oxo0-1-
(sulfooxy)azetidin-3-
yl)amino)-2-
oxoetyliden)amino)oxy)-1-
carboxyetyl)croman-6-yl)-
3,4,5,6-
tetrahydropyrimidin-1-ium
format

754.6

29

2-(((S)-3-amino-2-
hydroxypropyl)amino)-5-
(R)-2-((S)-1-((((£)-1-(2-
aminothiazol-4-y1)-2-(((S)-
2,2-dimetyl-4-0x0-1-
(sulfooxy)azetidin-3-
yl)amino)-2-
oxoetyliden)amino)oxy)-1-
carboxyetyl)croman-6-yl)-
3,4,5,6-
tetrahydropyrimidin-1-ium
format

754.6

30

2-((2-aminoetyl)amino)-5-
(R)-2-((9)-1-((((£)-1-(2-
aminothiazol-4-y1)-2-(((S)-
2,2-dimetyl-4-oxo-1-
(sulfooxy)azetidin-3-
yl)amino)-2-
oxoetyliden)amino)oxy)-1-
carboxyetyl)croman-6-yl)-
3,4,5,6-
tetrahydropyrimidin-1-ium
format

724.6
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5-((R)-2-((S)-1-((((£)-1-(2-
aminothiazol-4-y1)-2-(((S)-

HoH 2,2-dimetyl-4-oxo-1-

[T f“'ﬁ (sulfooxy)azetidin-3-

ﬁm e yl)amino)-2-
31 oo oxoetyliden)amino)oxy)-1- | 753.6

" o carboxyetyl)croman-6-yl)-
HzN—</S m ij/O\\,Q ° 2-((1,3-diaminopropan-2-

& oS on yl)amino)-3,4,5,6-
tetrahydropyrimidin-1-ium

format

Vidu 32 va vi du 33

2-((3-aminopropyl)amino)-5-((R)-2-((S)- 1-((((Z)-1-(2-aminothiazol-4-y1)-2-

(((S)-2,2-dimetyl-4-0x0-1-( sulfooxv)azetidin-B-yl)amino)-2-oxoetvliden)amino)oxyk

1-carboxyetyl)croman-6-y1)-3 4-dihydropyrimidin-1-ium format

e N NH,
N2
[T
NH
i
HO)/" o)
N
t
|

: O
O
H
N N
S 0 N, ¢’
[¢) 0" TOH

3-((5-((R)-2-((S)-1-(((£)-1 -(2-aminothiazol-4-y1)-2-(((S)-2.2-dimetyl-4-oxo0-1-

=/

@]

(sulfooxy)azetidin-3 -yl)amino)-2-oxoetyliden) amino)oxy)-1-carboxyetyl)croman-6-

v)pyrimidin-2-yl)amino)propan-1 -aminium format

H +
NN~ NHs
X

O =
HO)L"’ o -0

0 )
P

HzN‘“</S | 5 j;Nko\wo
o S oH

Buéc A: (S)-tert-butyl 2-(amin0oxy)-2-((R)-6—(2-((3-aminopropyl)amino)—1,6-

dihydro-pyrimidin-5-yl)croman-2-yl)propanoat Trietylsilan (0,19 ml, 1,2 mmol) duoc

bd sung  vao hén hgp  duogc khuéy caa  (S)-tert-butyl  2-(((tert-
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butoxycacbonyl)amino)oxy)-2-((R)-6-(2-((3-((tert-
butoxycacbonyl)amino)propyl)amino)pyrimidin-5-yl)croman—2-y1)propanoat (150 mg,
0,23 mmol) trong TFA (1 ml). Hon hop phéan tmg dugc khudy & nhiét do phong trong 2
hrs, sau d6 dung mdi duoc loai trong ap sudt khu. Ete duoc bd sung vao can thu dugc
va dung moi dugce loai trong ap suit khir. Bte dugc b sung vao cdn thu dugc dé tao ra
can ran, dugc sdy trong chan khong dé tao ra hop chat tiéu dé. LC-MS [M + H]": m/z
446.4.

Buoc B: (S)-tert-butyl 2-((R)-6-(2-((3-aminopropyl)amino)-1.6-
dihydropyrimidin-5-yl)croman-2-y1)-2-((( 7)-(1-(2-((tert-

butoxycacbonyl)amino)thiazol-4-y1)-2-((( S)-2.2-dimetyl-4-0x0-1-( sulfooxy)azetidin-

3-yl)amino)-2-oxoetyliden)amino)oxy)propanoat B6 sung vao dung dich (S)-tert-butyl

2-(aminooxy)-2-((R)-6-(2-((3 -aminopropyl)amino)-1,6-dihydropyrimidin-5-
yl)croman-2-yl)propanoat (184 mg, 0,23 mmol) trong metanol (3 mL) & rt (S)-3-(2-(2-
((tert—butoxycacbonyl)amino)thiazo1-4-yl)-2-oxoaxetamido)-Z,2-dimety1—4-
oxoazetidin-1-yl hydro sulfat (130 mg, 0,28 mmol). Hon hop phan (g duoc khudy & rt
trong 4 gio, sau d6 c6 dac dé tao ra hop chét tiéu dé, duoc sur dung truc tiép & budce tiép

theo.

Bude C: axit (S)-Z-((R)-6-(2-((3-aminomowl)amino)-1,6-dihydropyrimidin-5—
Vl)croman-Z-yl)-Z-(((Z)-(l-(2-amin0thiazol-4-v1)-2-(((8)-2 2-dimetyl-4-0x0-1-

( sulfooxv)azetidin-B-Vl)amino)-2-oxoetvliden)amino)oxv)propanoic va axit (S)-2-((R)-

6-(2-(( 3-aminopropyl)—amino)pvrimidin-5-Vl)cr01nan-2-yl)-2-( ((2)-(1-(2-
aminothiazol-4-yD)-2-(((S)-2.2-dimetyl-4-0x0-1-( sulfooxy)azetidin-3-yl)amino)-2-

oxoetyliden)amino)oxy)propanoic TFA (2 ml) dugc bd sung vao dung dich (S)-tert-

butyl 2-((R)-6-(2-((3-aminopropyl)amino)-1,6-dihydr0pyrimidin-S-yl)croman-Z-yl)-Z-
((2)-(1 -(2-((tert-butoxycacbonyl)amino)thiazol-4-y1)-2-(((S)-2,2-dimetyl-4-0xo- 1-

(sulfooxy)azetidin-B-yl)amino)—2-oxoetyliden)amino)-oxy)propanoat (200 mg, 0.22
mmol) trong CH2Cly (1 mL). Hon hop phan tng dugc khudy ¢ nhiét do phong trong 45
min, sau d6 dung moi dugc loai trong ap suét khur. Ete duoc bd sung vao cdn thu duge
va sau d6 dung mdi dugc loai trong ap suat khir. B6 sung vao can thu duoc ete dé tao ra
can ran, dugc sdy trong chan khong, sau d6 duoc hoa tan trong DMSO (5 mL) va duoc

142



47440

143/177

tinh ché bing HPLC pha nguge v6i didu kién 0-25% MeCN/nude chuan (ca hai voi
0,1% axit formic) dé tao ra axit (S)-2-((R)-6-(2-((3-aminopropyl)amino)-1,6-

dihydropyrimidin-5-yl)croman-2-y1)-2-(((Z)-(1 -(2-aminothiazol-4-y1)-2-(((5)-2,2-

dimetyl-4-oxo-1-(sulfooxy)azetidin-3 -yl)amino)-2-oxoetyliden)-amino)oxy)propanoic
dudi dang mubi axit formic (LC-MS [M + H]": m/z 736.8), va axit (S)-2-((R)-6-(2-((3-
aminopropyl)amino)pyrimidin-5 -yl)croman-2-y1)-2-(((Z)-(1-(2-aminothiazol-4-yl)-2-

(((S)-2,2-dimetyl-4-oxo-1-(sulfooxy)azetidin-3 -yl)amino)-2-oxoetyliden)amino)-

oxy)propanoic dudi dang mudi axit formic (LC-MS [M + H]": m/z 734.8).

Bang 5 Hop chét cua vi du 34- 36 dugc diéu ché sir dung quy trinh cua vi du |

st dung chat trung gian 1 va 7.

Vi du

Cau trac

Tén

LCMS
[M+H]
+

34

mono((S)-3-((Z)-2-(2-aminothiazol-
3-ium-4-y1)-2-(((S)-1-((R)-6-(6-((2-
ammonioetyl)amino)-1-metyl-
pyridin-1-ium-3-yl)croman-2-yl)-1-
carboxyetoxy)imino)axetamido)-
2,2-dimetyl-4-oxoazetidin-1-yl
sulfat) mono(2,2,2-trifloaxetat)

35

mono((R)-3-((Z)-2-(2-aminothiazol-
3-itum-4-y1)-2-((((R)-6-(6-((2-
ammonioetyl)amino)-1-metyl-
pyridin-1-ium-3-yl)croman-2-
yl)metoxy)imino)axetamido)-2,2-
dimetyl-4-oxoazetidin-1-yl sulfat)
mono(2,2,2-trifloaxetat)

675.,5
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36

yl)metoxy)imino)axetamido)-2,2-
dimetyl-4-oxoazetidin-1-yl sulfat)
mono(2,2,2-trifloaxetat)

144/177
f mono((R)-3-((Z)-2-(2-aminothiazol-
i I >N 3-ium-4-y1)-2-((((S)-6-(6-((2-
h ammonioetyl)amino)-1-metyl-
pyridin-1-ium-3-yl)croman-2- 675.5

Biang 6 Hop chét ciia vi du 37 va 38 duge diéu ché s dung quy trinh cta vi du 1

str dung chat trung gian 8.

Vidu Céhu tric

Tén

LCMS
[M+H]"

37

mono((S)-3-((2)-2-(2-
aminothiazol-3-ium-4-yl)-2-
(((R)-7-(6-((2-
ammonioetyl)amino)-1-
metylpyridin-1-ium-3-yl)croman-

3-yl)metoxy)imino)axetamido)-
2,2-dimetyl-4-oxoazetidin-1-yl
sulfat) mono(2,2,2-trifloaxetat)

675.3

38

mono((S)-3-((Z)-2-(2-
aminothiazol-3-ium-4-yl)-2-
((((S)-7-(6-((2-
ammonioetyl)amino)-1-
7 metylpyridin-1-ium-3-yl)croman-
fl - 3-yl)metoxy)imino)axetamido)-
2,2-dimetyl-4-oxoazetidin-1-yl
sulfat) mono(2,2,2-trifloaxetat)

675,3
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Vi du 39

Piéu ché 3$)-3-((Z)-2-(((1S)-1-((2R)-6-(3-(aminometyl)-1 -(2-ammonioetyl)-

1.2.3.4-tetrahydropyrido[1,2-a]pyrimidin-5 -jum-7-yl)croman-2-yi)-1-

carboxyetoxy)imino)-z-(2-aminothiazol-4-Vl)axetamido)-2,2-dimetvl—4-oxoazetidin— 1-

yl sulfat format

NH,

N

.
N* NH
0 x 3

|
HO) 0
o)
N B

N AN 020
HzN‘</ , O O\/O

S N\ \S/

o 0”70~

Natri bicacbonat (290 mg, 3,47 mmol) duoc bd sung vao hon hop duge khuay
cua (S)—3-((Z)-2-(((S)-1-((R)-6-(6—((2-aminoetyl)amino)-1-(azetidin—3-
ylmetyl)pyridin-1-ium-3 -yl)croman-2-yl)-1 -carboxyetoxy)imino)-2-(2-aminothiazol-4-
yl)axetamido)-z,2-dimetyl-4-oxoazetidin-1-yl sulfat (460 mg, 0,58 mmol, Vi du 14)
chira <1 eq TFA trong DMSO (4 ml). Hon hop phan ng duoc khudy ¢ nhiét do phong
trong 4 hrs, sau d6 dugc loc thong qua nut loc (PTFE 0,45 uM). Dich loc dugc pha loang
bang nudc bang 0,1% axit formic (50 mL) va dugc tinh ché trén cot silicagel pha nguoc
(330 g, ISCO) rira giai bang 0-40% MeCN/nudc (ca hai bing 0,1% axit formic) dé tao
ra hop chét tiéu d&. LC-MS [M + H]+: m/z 788.7.

Vidu 40

Mono((S)-3-((2)-2-(((S)-1-((R)-6-(1 -((S)-3-amino-2-hydroxypropyl)-2-((R)-

pyrrolidin-3-ylmetyl)- 1H-pyrazol-2-ium-4-yl)croman-2-yl)-1 -carboxyetoxy)imino)-2-

(2-aminothiazol-4-yl)axetamido)-2,2-dimetvl-4-0X0azetidin-1-\/1 sulfat) mono (2.2.2-

trifloaxetat)
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0" "NH HO‘%
N H,N

o "0S05” CF4CO,H

Budc A (S)-tert-butyl (3-(4-bromo-1H-pyrazol-1-yl)-2-

hydroxypropyl)carbamat Bd sung vao hdn hop 4-bromo-1H-pyrazol (5,09 g, 34,6

mmol) va (S)-fert-butyl (oxiran-2-ylmetyl)carbamat (5g, 28,9 mmol) trong DMF (80
ml) Cs2COs3 (14,11 g, 43,3 mmol). Hon hop phéan tmg duoc khudy & 20°C trong 15 gio,
sau do dugc pha lodng bang EtOAc (200 mL) va nuége (200 mL). Lop c6 nudc duge
chiét bing EtOAc (3 x 150 mL). Lép hitu co két hgp duoc rua bing nude mudi (3 x 150
mL), duogc séy qua Na2SOa, dugc loc va ¢ dac trong chan khong. Cén thu dugc dugc

tinh ché bing sic ky cot (SiO2, PE:EtOAc =20:1 dén 1:1) dé tao ra hop chit tiéu dé.

Bude B: (S)-tert-butyl (3-(4-bromo- 1H-pyrazol-1-yl)-2-((tert-

butyldimetylsilyl)oxy)-propyl)carbamat B6 sung vao hon hop tert-butyl (3-(4-bromo-

1H-pyrazol-1-yl)-2-hydroxy-propyl)carbamat (9 g, 28,1 mmol) va imidazol (2,87 g,
42.2 mmol) trong DMF (100 ml) TBSCI (5,08 g, 33,7 mmol). Hon hop phan Gmg dugc
khudy & 15°C trong 16 gio, sau d6 dugc pha loang bang EtOAc (200 mL) va nude (200
mL). Lép c6 nude duge chiét bang EtOAc (3 x 200 mL). Lép httu co két hop duoc rua
béng nuéc mudi (3 x 200 mL), duoc séy qua Na»SOq4 khan, dugc loc va ¢O dac trong
chan khong. Can thu duge duge tinh ché bang sac ky cot (SiO2, PE:EIOAc =50:1 dén
3:1) dé tao ra hop chit tiéu dé.

Bude C: (2S)-tert-butyl 2-(6-bromocroman-2-y1)-2-(((tert-

butoxycacbonyl)amino)-oxy)propanoat Boc-anhydrit (6,79 ml, 29,3 mmol) dugc bd

sung vao hdn hop dugc khudy cua (2S)-tert-butyl 2-(aminooxy)-2-(6-bromocroman-2-
yl)propanoat (3300 mg, 8,86 mmol) trong DCM (10 ml). Hon hop phéan tung dugc khudy
& 50°C trong 1 h, sau d6 dugc lam lanh. Dung mdi dugc loai, va cdn thu duoc duoc tinh
ché bing ISCO (80 g gold) rira giai bang 0 - 30% EtOAc/isohexan gradient dé tao ra
hop chét tiéu dé. LC-MS [M]": m/z 472,29.
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Budce D: (S)-tert-butyl 2—((R)-6-(1-((S)-B-((tert—butoxycaebonyl)amin@~2-((tert~

butyldimetyl-silyl)oxy)propyl)- 1 H-pyrazol-4-yl)croman-2-yl)-2-(((tert-butoxy-

cacbonyl)amino)oxy)-propanoat Hon hop (29)-tert-butyl 2-(6-bromocroman-2-yl)-2-

(((tert-butoxy-cacbonyl)amino)oxy)propanoat (6,3 g, 13,34 mmol), bis(pinacolato)-
diboron (3,56 g, 14,00 mmol), kali axetat (3,93 g, 40,0 mmol), va 1,1'-bis(di-tert-butyl-
phosphino)ferroxen paladi diclorua (1,304 g, 2,001 mmol) trong dioxan (65 ml) dugc
x4 bang Na. Hon hop phan tmg duoc gia nhiét & 70°C qua dém, sau do dugc lam lanh.
B6 sung vao hon hop phan Gmg 1,1'-bis(di-tert-butylphosphino)ferroxen paladi diclorua
0,869 g 0,1 eq), (S)-tert-butyl (3-(4-bromo-1H-pyrazol-1-yl)-2-((tert-
butyldimetylsilyl)-oxy)propyl)carbamat (6,95 g, 16,00 mmol), va kali phosphat tribazo
(dung dich ¢6 nudc 1 M, 40 ml, 40 mmol). Hon hop duge khtr khi qua nap lai chan
khong/N> ba lin, sau d6 duogc gia nhiét & 70°C trong 5 gio. Sau do hon hop phéan ung
duogc pha loang béng EtOAc, duoc séy qua MgSOy va duoc loc. Dich loc duoc co dac
va can duoc tinh ché bang ISCO (220 g) st dung 0-50% EA/hex dé tao ra hop chét tiéu
dé. LC-MS [M]*: m/z 747,79.

Buéc E: (R)-tert-butyl 3—((((triﬂometvl)sulfonvl)oxy)metyl)pyrolidin-1—

carboxylat Triflometansulfonic anhydrit (2,508 ml, 14,91 mmol) dugc bd sung vao hon
hop dugce khudy, dugc lam lanh -78°C cta (R)-tert-butyl 3-(hydroxymetyl)pyrolidin-1-
carboxylat (2,5 g, 12,42 mmol), va DIPEA (4,34 ml, 24,84 mmol) trong CH2Cl (50 ml).
Hon hop phéan ung duogc khudy ¢ -78°C trong 90 min, sau d6 dugc pha loang bang DCM
va NaHCO3 bdo hoa. Pha ¢6 nude dugce tach, va dugce chiét bang DCM. L6p hitu co két
hop dugc rira béng nude mudi, duoc séy qua MgSOs, dugce loc va cd dac dé tao ra hop
chit tiéu dé.

Budc F: 1-((S)—3-((tert-butoxvcacbonyl)amino)—Z-((tert-

butyldimetylsilyDoxy)propyl)-2-(((R)-1-( tert-butoxycacbonyl)pyrrolidin-3-yl)metyl)-
4-((R)-2-((S)-2,2.7,10.1 O-pentametvl-4,8-dioxo-3,6‘9-tri0xa-5—azaundecan-7-

vl)croman-6-yl)-1H-pyrazol-2-ium  Dung dich  (R)-tert-butyl  3-((((trifluoro-

metyl)sulfonyl)oxy)metyl)pyrolidin-l-carboxylat (4,12 g, 12,37 mmol) trong MeCN (5
mL) dugc bd sung vao dung dich (29)-tert-butyl  2-((2R)-6-(1-(3-((tert-
butoxycacbonyl)-amino)-2-((tert-butyldimetylsilyl)oxy)propyl)-1H-pyrazol-4-
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yl)croman-2—yl)-2-(((tert-butoxycacbonyl)amino)oxy)propanoat (2,1 g, 2,81 mmol) va
natri bicacbonat (1,889 g, 22,49 mmol) trong CH3CN (khan, 18 ml). Hon hgp thu duge
dugc gia nhiét & 60°C qua dém, sau d6 duoc lam lanh, dugc loc va co dac. Can thu dugc
duoc tinh ché bing sfc ky cot trén silicagel (ISCO vang, 120 g) rua giai bang
FtOAc/Hexan (0-100%) dé tao ra hop chét tiéu dé. LC-MS [M]": m/z 930,90.

Bude G: 1-((S)-3-((tert-butoxvcacbonvl)amino)-2-hvdroxypropvl)—Z-(((R)-l-

(tert-butoxycacbonyl)pyrrolidin-3-yl)metyl)-4-( (R)-2-((S)-2.2.7.10,10-pentametyl-4.8-

dioxo-3.6.9-trioxa-5-azaundecan-7-yl)croman-6-yl)- 1H-pyrazol-2-ium TBAF (2,336

ml, 2,336 mmol) dugc bd sung vao hdn hop duge khudy cta 1-((S)-3-((tert-
butoxycacbonyl)amino)-2-((tert-butyldimetylsi1y1)oxy)pr0py1)-2-(((R)- 1-(tert-
butoxycacbonyl)pyrrolidin-3-yl)metyl)-4-((R)-2-(( S)-2,2,7,10,10-pentametyl-4.8-
diox0-3,6,9-tri0xa-5-azaundecan—7-y1)cr0man—6-yl)-1H—pyrazol-2-ium (1,74 g, 1.868
mmol) trong THF (8 ml). Hon hop phan tng duoc khudy & nhiét do phong trong 1 h,
sau do co dac dén hop chét tiéu dé, duoc str dung truc tiép cho budc tiép theo ma khong

can tinh ché thém. LC-MS [M]": m/z 817.36.

Budce H: 1-((S)-3-amin0-2-hvdroxvpropyl)-4-((R)-Z-((S)—2-(amin00xy)-1-(tert-

butoxy)- 1-oxopropan-2-yl)croman-6-y1)-2-(( R)-pyrrolidin-3-ylmetyl)-1H-pyrazol-2-

jum B0 sung tung giot vao dung dich 1-((S)-3-((tert-butoxycacbonyl)amino)-2-
hydroxypropyl)-2-(((R)-1 -(tert-butoxycacbonyl)-pyrrolidin-3 -yDmetyl)-4-((R)-2-((S)-
2,2,7,10,10-pentametyl-4,8-dioxo-3 ,6,9-trioxa—5-azaundecan-7-y1)croman—6-yl)- 1H-
pyrazol-2-ium (1,52 g, 1,860 mmol) trong CH2Cl> (8 ml) TFA (3,94 ml, 51,2 mmol) ¢
0°C. Dung dich thu dugc dugc khu.:?iy & rt trong 45 min, sau d6 co dic. Can thu duoc
duoc xtt Iy bang EtO (50 mL), tiép theo l1a loai pha EpO. Can rén thu dugc duoc siy
trong chan khong dé tao ra hop chét tiéu dé, dudi dang mudi TFA. LC-MS [M]*: m/z
516,28.

Budce I: (S)-3-((Z)-2-((((S)-2-((R\)-6-(1-((S)-3-amino-Z—hydroxvpropyl)-z-((R)-

pyrrolidin-3-ylmetyl)- 1H-pyrazol-2-ium-4-yl)croman-2-yl)-1 -(tert-butoxy)-1-

oxopropan-2-yl)oxy)imino)-2-(2-(( tert-butoxycacbonyl)amino)thiazol-4-

yl)axetamido)-2.2-dimetyl-4-oxoazetidin-1-yl sulfat B sung vao dung dich 1-((S)-3-

amino-Z-hydroxypropyl)-4—((R)-2-((S)-2-(aminooxy)- 1-(tert-butoxy)-1-oxopropan-2-
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yl)oroman—6-yl)=2=((R)-pyrrolidin-3-ylmetyl)-1H-pyrazol-2-ium (960 mg, 1,858 mmol)
trong metanol (9 mL) & rt (S)—3—(2-(2-((tert-butoxycacbonyl)amino)-thiazol—4-y1)—2-
oxoaxetamido)-2.2-dimetyl-4-oxoazetidin-1-yl hydro sulfat (1036 mg, 2,230 mmol).
Dung dich thu duoc dugc khuéy & rt trong 3 gio, sau do co dac dé tao ra hop chét tiéu
dé, duogc st dung truc tiép cho budc tiép theo ma khong cin tinh ché thém. LC-MS [M]™":

m/z 962,22.

Bude J: (S)-3-((Z)-2-(((S)-1—((R)-6-(1-((S)-3-amino-2-hydroxypropyl)-2-((R)—

pyrrolidin-3-ylmetyl)- 1H-pyrazol-2-ium-4-yl)croman-2-yl)-1 -carboxyetoxy)imino)-2-

(2-aminothiazol-4-yl)axetamido)-2,2-dimetvl—4-0xoazetidin-1-y1 sulfat hop chat with
2.2 2-trifluoroaxit axetic (1:1) Dung dich TFA (8 ml) va CH2Cly (4 ml) duoc bo sung
vao (S)—3-((Z)-Z-((((S)-Z-((R)-6-(1-((S)-3-amino-2—hydr0xypropy1)-2-((R)—pyrrolidin—

3-ylmetyl)- 1H-pyrazol-2-ium-4-yl)croman-2-yl)-1 ~(tert-butoxy)-1-oxopropan-2-
yl)oxy)i1nino)-2-(2-((tert-butoxycacb0ny1)amin0)thiazol-4—yl)axetamido)-2,2-dimetyl-
4-oxoazetidin-1-yl sulfat (1780 mg, 1,850 mmol). Hon hop phan tng duogc khudy ¢ nhiét
d6 phong trong 45 min, sau d6 dung moi dugc loai trong ap suét khtr. Ete duoc bo sung
vao can, tiép theo 1a loai dung moi béng pipet. Cén ran thu duoc dugc hoa tan trong
DMSO (3 mL) va dugc tinh ché bang HPLC nguoc rira giai bang MeCN véi 0,1% axit
formic/nude bang 0,1% axit formic (0-20%) gradient dé tao ra hop chat tiéu dé dudi
dang mudi TFA. LC-MS [M]": m/z 806,24 %H-NMR (400MHz, D20, ppm): & 8,53 (s, 1
H), 8,51 (s, 1 H), 7,23 (s, 1 H), 7,20 (d, ] = 12 Hz, 1 H), 6,85 (s, 1 H), 6,70 (d, ] = 12
Hz, 1 H), 4,59 (m, 2 H), 4,44 (m, 2 H), 4,26 (s, 1 H), 421 (m, 1 H), 3,43 (m, 2 H), 3,21
(m, 2 H), 2,97 (m, 3 H), 2,68 (m, 2 H), 2,12 (m, 1 H), 2,00 (m, 1 H), 1,72 (m, 2 H), 1,48
(s, 3 H), 1,23 (s, 3 H), 1,01 (s, 3 H).

Bang 7. Hop chét ctia vi du 41 duoc diéu ché st dung quy trinh tuong tur voi vi

du 40 bat dau tur chét trung gian thich hop.

Vi du CAu trac Tén

LCM
[M+H

S
]+
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mono((S)-3-((Z)-2-(((S)-1-((R)-6-
(1-((S)-3-amino-2-hydroxypropyl)-

o vot’ 2-(((S)-pyrrolidin-1-ium-3-
2’/ ) /N—o—. o _CE""“QNH; yD)metyl)-1H-pyrazol-2-ium-4-
41 Voi ) yl)croman-2-yl)-1- 806.1
Ni—i‘ HO\HZN carboxyetoxy)imino)-2-(2-
o" osos aminothiazol-4-yl)axetamido)-2,2-

dimetyl-4-oxoazetidin-1-yl sulfat)
mono (2,2,2-trifloaxetat)

Thir nghiém sinh hoc

Hoat tinh khang sinh: Xac dinh nong do e ché sinh trudng

Nong do ctia hop chét can thiét dé trc ché su sinh trudng cia cac chung vi khuén
khac nhau duoc xé4c dinh trong thir nghiém danh gid su sinh truong vi khudn bang cach
do mat dd quang hoc tai 600 nm (OD600). Ching vi khuan duoc thir nghiém bao gém
chting 1am sang Escherichia coli biéu hién NDM-1 (CLB30016), Klebsiella pneumoniae
bidu hién KPC-1 (CL6569), Acinetobacter baumannii biéu hién TEM-1, AmpC, va Oxa-
24/40 (CL6188) va Pseudomonas aeruginosa biéu hién AmpC (CL5701). Tét ca cac
hop chit dugc thir nghiém véi su c6 mit cia chét e ché B lactamaza (BLi, Relebactam)

trong cac vi mau 384 giéng.

Chung lam sang duoc luu trit dudi dang kho dong lanh str dung mot lan, duoc ra
dong va duge pha loang thanh canh Mueller-Hinton I duoc diéu chinh 1,1X cation de
dat duoc khoang 2 x 10° CFU/mL. Hop chét thir nghiém dugc hoa tan trong DMSO va
dugc pha loang 1:50 trong thtr nghiém, thu dugc trong ndng do cudi khoang tir 100 uM
dén 0,098 M. Vo ngay thir nghiém, 1 pL hop chét thir nghiém duge bd sung vao dia
iép theo 1a 4 pL 50 pg/mL BLi trong chat dém MOPS va 45 plL vi khuén dugc pha
loang. Cac tdm duoc ly tam & 1000 rpm trong 30 gidy, lic v6i te do khoang 800 rpm
trong 1 phut, va i ¢ 35 +£2°C trong 22 gio. Nong d6 BLi dugce st dung trong thu nghiém
la 4pg/mL. Vao cudi qua trinh 0, do hép thu & budc song 600 nm dugc xac dinh st dung
may quang phé. Viéc tc ché duoc dinh luong bing cach xac dinh nong do thap nhat ctia
hop chat thir nghiém ma cén thiét dé e ché 95% su sinh truong vi khuan. Vi du thu
duoc 1-39 duge bao cdo trong bang I, biéu hién dudi dang néng dd cua hop chat ma trc
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ché 95% su sinh trudng vi khuén (néng do ngudng uc ché tbi thiéu; MITC95).

Cac hop chat dai dién theo sang che thé hién hiéu qua rc ché su sinh trudng. Vi

du, cac hop chét dai dién cta vi du 1-41 duoc xéac dinh dé (e ché sy sinh truong ¢ n&“mg

dd 100 uM hodc nho hon.

Bang I. Hoat tinh chéng vi khuén ctia vi du 1-41

ViDU # AB CL6188 | EC CLB30016 | KP_CL6569 | PA_CL5701
~ MITC95 (uM) | MITCO5 (uM) | MITC9S (uM) | MITCI5 (uM)

1 2,734 4,688 0,3906 3,125
2 1,563 12,5 0,3906 3.125
3 6.25 3.13 0,39 6,25
4 6,25 12,5 1,281 25

5 25 100 6,25 50

6 100 100 12,5 100

7 25 25 1,563 12.5
8 100 100 3,125 25

9 12,5 12,5 0,3906 6,25
10 12,5 6.25 0,3906 6.25
11 3,125 6,25 0,7813 3,125
12 6,25 100 0,3906 3,125
13 25 12,5 0,7813 12,5
14 50 12,5 07813 12,5
15 3,125 6.25 0,3906 6.25
16 3,125 6.25 0,3906 3,125
17 12,5 6.25 0,3906 6,25
18 3,125 6.25 0,3906 6,25
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ViDU # AB CL6188 | EC_CLB30016 | KP CL6569 | PA_CL5701
- MITCO95 (M) | MITC95 (uM) | MITC95 (uM) | MITCI5 (uM)

19 12,5 6,25 0,7813 12,5

20 6,25 6,25 0,3906 6.25

21 3,125 6,25 0,3906 12,5

22 12,5 12,5 0,7813 25
23A 6.25 12,5 0,3906 3,125
23B 12,5 100 3,125 25

24 1,563 3,125 0,3906 3,125

25 50 6,25 0,3906 3,125

26 12,5 100 1,563 50

27 12,5 12,5 0,7813 6.25

28 3,13 6.25 0.2 3,13

29 3,125 25 1,563 6,25

30 25 25 3,125 6,25

31 3,125 6,25 0,3906 3,125

32 3,125 3,125 0,1953 3.125
33 3,125 6,25 0,3906 6.25

34 12,5 25 0,78 25

35 6,25 25 1,281 50

36 3,125 12,5 0,7813 6.25
37A 12,5 12,5 0,78 3,13
37B 50 100 6.25 25

38 6,25 6.25 0,3906 6.25
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ViDU # AB CL6188 | EC CLB30016 | KP_CL6569 | PA_CL5701
- MITC95 (uM) | MITC95 (uM) | MITC95 (uM) | MITCI5 (uM)

39 7,292 12,5 0,3255 3,125
40 1,56 >50 0,1 0,78
41 1,56 >50 0,1 0,78
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Yéu cau bio hé

Hop chit c6 cong thirc I
(R°). )
R’ |
%\U
Rz%/k zo v\
(R):
.0
N| H R” R13
’ H’“V\r“ 2P
2 ’ \\ 77
No, S,
S”Q @) - OH
O >
@

hodc mudi duge dung cua no, trong do:
T 14 CH hodc N, véi didu kién 1a khong nhiéu hon hai trong s0 T, U va V 1a N:
U la CH hodc N;

V 1a CH hodc N;

W la
1) lién két, hodc
2) O;

Qla

1) N, hogc
2) CR?;

X la

1) O, hodc
2) CHy;

Y la

1) O,
2) NR®,
3) S, hoac
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4) CHa,
vé&i diéu kién lakhi Y 1a O, NRS® hoic S sau do X khong la O;
Z la

1) O,

2) S,

3) CHb, hoic
4) NH,

v6i diéu kién 1a khi Z 1a O, S hodc NH, sau do X khong 1a O;
Ala

1) —C(=NH)-NH,

2) -(CH2)N(R")-AryC,

3) -(CH2)qO-AryC,

4) AryC,

5) -(CH2)(N(R")-HetC,

6) -(CHa)qO-HetC,

7) HetC, hoac

8) C3-C7 xycloalkyl,
trong do6 A khong dugc thé hodc duge thé bing mot dén bdn RY;

AryC 1a vong thom don vong 5 dén 6 canh ¢6 0, 1, 2 hodc 3 nguyén tir vong duoc
chon doc 1ap tir N, N 1a mudi béc bon, O va S, khong dugce thé hodc duoc thé bang mot
dén bdn Ri, trong d6 AryC duge dung hop tury y vi vong heteroxycloalkyl 4 dén 7 canh

chra mot dén hai nguyén t khac loai dugc chon tr O, S va -NRE;

HetC la vong don vong no hodc khong no don 4 dén 7 canh ¢ 1, 2 hodc 3 nguyén
tir vong di vong duge chon doc l1ap tir N, N 1a mubi bac bdn, O va S, khong duge thé

hoic duge thé bang mot dén bdn R;
Lla
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1) khong cd,
2) RY,
3) -NHR?,
4) -N(RY:,
5) -OR*,
6) -(CH2)aRY,
7) -C(O)R*,
8) -C(NH)R*, hodc
9) -S(O)mRY,
trong d6 L khong dugc thé hodc dugc thé bing 1-4 phan tir thé duoc chon tir RE;
M la
1) R,
2) -NHR?,
3) -N(R),
4) -OR?,
5) -(CH2)uR®,
6) -C(O)R’,
7) -C(NH)R®, hodc
8) -S(OWR®,
trong d6 M khong dugc thé hodc duoc thé béng 1-4 phén ttr thé dugc chon tir R®;
R!la
1) hydro,
2) -C1-Cs alkyl,

3) -C3-C7 xycloalkyl,
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4) -C(O)ORS,

5) -C(O)aR°RY,

6) tetrazolyl,

7) oxadiazolonyl,

8) HetA,

9) AryA,

10) -S(O)mR®,

11) -S(O)mNR°RY, hodc

12) -P(O)(R)p

157/177

trong do -Ci-Cg alkyl va -C3-Cs xycloalkyl khong dugc thé hodc duoc thé bang

mot dén ba R?;

R? 1a

1) hydro,

2) -C1-Cg alkyl,

3) -C3-C7 xycloalkyl,
4) -C(O)ORS,

5) -C(O)aR°RY,

6) tetrazolyl,

7) oxadiazolonyl,

&) HetA,

9) AryA,

10) -S(O)mR,

11) -S(O)mNR°RY, hodc

12) -P(O)(R®)p,
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trong d6 -Ci-Cs alkyl va -C;-C7 xycloalkyl khong duoc thé hodc duge thé bang

mot dén ba R?,

v6i didu kién 13 khi R 12 -C(O)OR®, -C(O)RRY, -S(0)nR®, -S(O)mNR R, hogc
_P(O)(R®), sau do R? khong la -C(O)OR?, -C(O)RRY, -S(0)mR*, -S(O)mNRRE, hodic -
P(O)(R®)p;

HetA 1a vong don vong no hodc khong no don 4 dén 7 canh c6 1, 2 hoac 3 nguyén
ttr vong di vong dugc chon doc lap tu N, N la mudi bac bdn, O va S, khong dugc thé

hoac dugc thé béng mot dén bdn RS

AryA l1a vong thom don vong 5 dén 6 canh c6 0, 1, 2 hodc 3 nguyén tr vong dugc
chon ddc lap tu N, N la mudi bac bon, O va S, khong dugce thé hodc duoc thé béng mot

dén bon RS
R31a

1) hydro,

2) Ci-Cq alkyl,

3) halogen, hodc
4) Cs-Coxycloalkyl,

trong d6 C1-Cy alkyl va Cs-Coxycloalkyl khong duge thé hodc dugc thé bang mot
dén ba RY;

mdi 14n xuét hién ctia R* doc 1ap 1a:
1) hydro,
2) -C1-Cyo alkyl,
3) -C»-Cs alkenyl,
4) -(CH2):OR®,
5) -S(O)mR®,
6) -S(O)mNRRY,
7) -(CH2)aNRRY,

8) -OC(O)R®,
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9) -C(O)ORS,
10) -CN,
11) -C(O)nR°RY,
12) -NR°C(O)R®,
13) -NR°C(O)OR®,
14) -NR°C(O)sR°RY,
15) -NR°S(O)mR®,
16) =NR!!,
17) -C3-C7 xycloalkyl,
18) -O-C3-Cexycloalkyl,
19) -C1-Cioalkylen-Cs-Cexycloalkyl,
20) -O-Ci-Coalkylen-Cs-Cexycloalkyl,
21) HetB,
22) -O-HetB,
23) -Ci-Cioalkylen-HetB,
24) -O-C1-C1oalkylen-HetB,l
25) AryB,
26) -O-AryB,
27) -C1-Cioalkylen-AryB, hodc
28) -O-Ci-Cioalkylen-AryB,
trong d6 R* khong duge thé hodc dugce thé bang mot dén bon RS

AryB la vong thom don vong 5 dén 6 canh ¢6 0, 1, 2 hodc 3 nguyén tr vong dugc

chon doc lap tir N, O va S, khong dugce thé hodc duge thé bang mot dén bon RS
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HetB 1a vong don vong no hogc khong no don 4 dén 7 canh ¢6 1, 2 hodc 3 nguyén

tor vong di vong dugc chon doc lap tur N, N 12 mudi bac bdn, O va S, khong duge thé

hoac dugc thé bang mot dén ba R?;

R’ 1a

1) hydro,

2) C1-Cio alkyl,

3) -C»-Cs alkenyl,

4) -(CH2)uORS,

5) -S(O)RS,

6) -S(O)\NR°RY,

7) -(CH2)uNR°RY,

8) -OC(O)R®,

9) -C(O)OR®,

10) -CN,

11) -C(O)sR°RY,

12) -NR*C(O)R®,

13) -NR°C(O)ORE,

14) -NR°C(O).R°RY,

15) -NR°S(O)R®,

16) =NR'!,

17) -C3-C7 xycloalkyl,

18) -O-C;3-Cesxycloalkyl,

19) -Ci-Croalkylen-Cs-Cexycloalkyl,
20) -O-C1-C1o alkylen-Cs-Cexycloalkyl,

21) HetB,
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22) -O-HetB,

23) -Ci-Cioalkylen-HetB,

24) -0-C;-Cyp alkylen-HetB,

25) AryB,

26) -O-AryB,

27) -Ci1-Cioalkylen-AryB, hoac

28) -0O-Ci-Cjoalkylen-AryB,
trong do R> khong duogc thé hodc duoc thé bang mot dén bon R;
mdi 1an xudt hién ctia R® doc 14p la:

1) halogen,

2) -Ci-Cealkyl,

3) -OR®,

4) -S(O)R®,

5) -S(O)\NR°R,

6) -C(O)R®,

7) -OC(O)R®,

8) -C(O)ORS,

9) -CN,

10) -C(O)aR°RY,

11) -C(NH)nRRY,

12) -(CH2)uNRRY,

13) -(CH2)uNRRY,

14) -N(R)(C(O)R?),

15) -N(R)(C(O)OR?),
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16) -N(R®)(C(O)nRRY),
17) -N(R®)(S(O)vR?), hoac
18) HetB;

R’ 1a

1) hydro,
2) Ci-Cs alkyl, hodc
3) C3-C7 xycloalkyl,

trong d6 Ci1-Cs alkyl va C3-Cs xycloalkyl khong dugc thé hodc dugc thé bang

mot dén ba R%;
R® 1a

1) hydro,
2) Ci-Cq alkyl, hoac
3) C;-C7 xycloalkyl;

R’ 1a
1) hydro,
2) Ci-Cy alkyl, hodc
3) C3-C7 xycloalkyl;
R 1a

1) hydro,
2) Ci-Cq alkyl, hodc
3) C3-Cy xycloalkyl;

R''1a

1) hydro,
2) Ci1-Cy4 alkyl, hodc
3) C;-C7 xycloalkyl;

R!2va R doc lap la:
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1) hydro,

2) -SCi-Csalkyl,

3) C1-C; alkyl,

4) -(C-Csalkylen),OC1-Csalkyl, hodc
5) -(C1-Csalkylen):.NC-Csalkyl,

trong d6 -SCi-Csalkyl, Ci-C3 alkyl, -(Ci-Csalkylen)sOCi-Csalkyl va -(Cy-
Csalkylen),NC)-Csalkyl khong dwoc thé hodc duge thé bing mot dén bay flo, hodc, thay
vao d6, R1? va R" ciing v6i cacbon ma ching dugc géin vao, tao thanh C4-C7 xycloalkyl
don vong hodc C4-Cr heteroxycloalkyl don vong ¢6 1, 2 hodc 3 nguyén tir vong di vong
doc 1ap duoc chon tir N, O va S, trong d6 C4-C7 xycloalkyl va Cy-C7 heteroxycloalkyl
khong duogc thé hodc duoc thé béng mot dén ba phén tr thé doc 1ap duge chon tur -F, -

OH va -OC1-Csalkyl;

mdi 14n xudt hién ctia R® doc 1ap la:
1) hydro,
2) halogen,
3) Ci-Csalkyl,
4) -NR°RY, hodc
5) -OR®;

mai 1an xuét hién cua R® doc lap la:
1) hydro,
2) -C1-Ce alkyl,
3) -OC;-Cg alkyl,
4) OH,
5) N(R%)2, hodc
6) halogen,

trong d6 -C1-Cs alkyl khong duge thé hodc duge thé bang mot dén ba R*;
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Re va RY doc 1ap dugce chon tir:
1) hydro,
2) -Ci1-Cio alkyl, hodc
3) -C,-Cio alkenyl,
trong d6 mdi R¢ va R¢ khong dugc thé hodc duoc thé biang mot dén ba R";

mdi 14n xuét hién cua R¢ doc 1ap la hydro, hoac -C1-Cioalkyl, trong do moi R¢

khong duoc thé hodc duge thé bing mot dén ba R™;
mdi 1an xuét hién ctia Rf doc 1ap la:
1) halogen,
2) -C1-Cio alkyl,
3) -OH,
4) -OC-Cy alkyl,
5) -S(0)mCi-Cy alkyl,
6) -CN,
7) -CF3,
8) -OCHF>,
9) -OCF3, hoac
10) NHoa,

trong d6 -C1-Cio alkyl khong duoc thé hodc duoc thé bé‘mg mot dén ba phén to

thé doc 1ap duoc chon tir ~OH, halogen, xyano, va -S(0)2CHs;
mai 14n xudt hién ctia R& doc lap la:
1) hydro,
2) -C(O)RS, hodc
3) -C1-Cio alkyl,

trong d6 -C1-Cioalkyl khong dugc thé hodc dugc thé bang mot dén nam flo;
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mdi 14n xuét hién cua R doc 1ap 1a:
1) halogen,
2) -Ci1-Choalkyl,
3) -OH,
4) -OC1-Cy alkyl,
5) -S(0O)mC1-Cy alkyl,
6) -CN,
7) -CFs,
8) -OCHF>, hodc
9) -OCF3,

trong d6 -C1-Cio alkyl khong dugc thé hogc dugc thé bang mot dén ba phan
thé doc 1ap duoc chon tir: -OH, halogen, xyano, hodc —S(0)CHs;

mai 1an xuét hién cia R ddc lap la:
1) -Ci-Cs alkyl,
2) -C»-Cs alkenyl,
3) -C»-Cg alkynyl,
4) halogen,
5)-OR®,
6) -S(O)mR®,
7) -S(0)mNR°RY,
8) -C(O)RE,
9) -OC(O)R®,
10) -C(O)ORS,
11) -CN,

12) -C(O):R°RY,
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13) -NReR,
14) -(CH)aNR°RY,
15) -NREC(O)R®,
16) -NR°C(O)OR?,
17) -NR°C(O)sR°R,
18) -NRES(O)nR®,
19) =NH,
20) -CFs,
21) -OCF3, hodc
22) -OCHF»;

mdi 14n xuét hién cta RJ doc 1ap la:

1) hydro,

2) Ci-Cj alkyl,
3) OR',

4) =NR!?,

5) N(R'%),, hodc
6) halogen,

trong d6 C-C; alkyl khong duge thé hode duge thé bang mot dén ba R";
mdi n doc lap 1a 0, 1, 2, 3, 4, 5 hodc 6;

mdi m doc 1ap 12 0, 1 hodc 2;

mdi p doc 1ap 1a 1 hodc 2;

mdi q doc 1ap 12 0, 1, 2, 3, 4, 5 hodc 6;

mbdi s doc lap 1a 0, 1, 2 hodc 3;

mdi t doc 1ap 14 0, 1, 2 hodc 3;

mdiu doc 1ap1a 0, 1,2, 3,4, 5 hodc 6; va
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moi v doc 1ap 1a 0, 1, hodc 2.
Hop chét theo diém 1, trong d6
mdi T, Uva VlaCH;

hodc mudi dugc dung ctia no.
Hop chét theo diém 1, trong d6
W la O;

hodc mudi duge dung clia no.
Hop chét theo diém 1, trong d6
QlaCR3 va

R’ 1a hydro;

hoéc mudi dugc dung ctia no.
Hop chét theo diém 1, trong do
X la CHa;

hodc mudi duge dung ctia no.
Hop chat theo diém 5, trong do
Y 1a O hodc CHz; va

7 1a O hoac CHa;

hodc mudi duoc dung ctia nd.
Hop chét theo diém 1, trong do6
Y la CHy; va

Z1a O;

hodc muoi duge dung cua no.

Hop chét theo diém 1, trong d6 R! va R* doc 1ap duoc chon tu:

1) hydro,
2) -C1-Cg alkyl, va
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3) -C(O)ORS,
trong dé -C1-Cs alkyl khong duoc thé hogc dugc thé bang mot dén ba R?,
v6i didu kién 1a néu R! 1a —C(O)OR®, sau d6 R? khong 1a ~C(O)OR?;
hoac mudi duge dung cia no.

9. Hop chét theo diém 1, trong d6
R! va R? doc lap duge chon tur

1) -C1-Cg alkyl, va
2) -C(O)ORS,

v6i didu kién 1a néu R! 1a -C(O)OR®, sau d6 R? 1a -Ci-Cs alkyl, va néu R? 1a -
C(O)ORS, sau do R!1a -C;-Cg alkyl; hoac mudi duoc dung ctia no.

10.  Hop chat theo diém 1, trong d6

RI2va R doc lap la Ci-Cs alkyl, trong d6 C1-Cs alkyl khong dugce thé hoac duogc
thé bang mot dén bay flo,

hodc theo cach khac R'? va R' ciing véi cacbon ma ching duge gan vao tao
thanh xycloalkyl C4-Cs don vong khong dugc thé hotic duge thé bang mot dén ba phan
tir thé doc lap duoc chon tir -F, -OH va -OCi-Csalkyl;

hodc mudi duoc dung cta no.
11. Hop chét theo diém 1, trong do
Ala

1) —C(=NH)-NH,
2) AryC, hodc
3) HetC,

trong d6 A khong duge thé hozc duoc thé bang mot dén bén R;
hoac mudi dugce dung cta no.
2. Hop chit theo diém 1, trong do

Ala
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1) AryC, hodc
2) HetC,

trong d6 A khong dugc thé hogc dugc thé bang mot dén bon R
hodc mudi duoc dung cua né.
Hop chat theo diém 1, trong do

A la —C(=NH)-NH, trong d6 A khong dugc thé hoiic dugc thé bing mot dén bon

hoéc mudi duoc dung cta no.
Hop chét theo diém 1, trong d6
Ala AryC, trong d6 A khong duoc thé hoac duoc thé béng mot dén bbn R';

hodc mudi dugc dung cua no.

Hop chét theo diém 1, trong do
Lla

1) khong co, hoac
2) R4,

trong do L khong dugc thé hodc dugc thé bang 1-4 phan tir thé duoc chon tr R°;

mdi 1an xuét hién cta R* doc lap la:

1) hydro,

2) -C1-Cio alkyl,

3) -(CH2).ORS,

4) -(CH)aNR°RY, hodc
S) -C1-Coalkylen-HetB,

trong d6 R* khong dugc thé hodc duoc thé bing mot dén bdn RO;
hodc mudi duoc dung clia no.

Hop chat theo diém 15, trong d6
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mdi 1an xudt hién cua R* doc 1ap la:

1) -C1-Cio alkyl,
2) -(CH»)»NR°RY, hodc
3) -C1-Cyoalkylen-HetB,

trong d6 R* khong duge thé hodc duge thé bang mot dén bon RE;
hodc mudi duoc dung cia no.

Hop chét theo diém 1, trong d6

M la

1) RS hoic
2)  -NHRS,

trong d6 M khong dugc thé hoac duge thé bang 1 — 4 phén t0r thé duoc chon tir

R’ la

1) hydro,

2) C1-Cs alkyl,

3) -C1-Caalkyl-(NR°R %),
4) -(CH2)uNR°RY, hodc
5) -C1-Cyoalkylen-HetB,

trong d6 R’ khong dugc thé hoic duoc thé bing mot dén bbn R;
hodc mudi dugc dung cua no.
Hop chét theo diém 17, trong do6
R’ 1a
1) -C1-Caalkyl-(NR°R %), hodc
2) -(CH2)uNRR?

trong d6 R¥khong dugc thé hoge duge thé bang mot dén bon RE;

hodc muodi duge dung cua no.

170



47440

19.  Hop chét theo diém 1, trong d6
T,UvaVlaCH;
WlaO;
QlaCR?
X la CHy;
Y 1a O hodc CHa;
7 1a O hoac CHza;

R! va R? doc 1ap duge chon tu:

1) hydro,
2) -C1-Cg alkyl, va
3) —C(O)OR®,

171177

trong do -C1-Cs alkyl khong dugc thé hodc dugc thé bing mot dén ba R?, v6i dicu
kién 1a néu R! 1a —-C(O)ORS, sau dé R2 ddc 1ap dugc chon tir hydro va -Ci-Cs alkyl;

R? 1a hydro;

R'2va R'3 doc 1ap 1a C1-Cs alkyl, trong d6 Ci-Cs alkyl khdng duoc thé hodc dugc

thé bang mot dén bay flo,

hodc theo cach khac R'? va R'3 cung vdi cacbon ma ching dugc gan vao tao

thanh xycloalkyl C4-Cs don vong khong dugc thé hodc duoc thé bang mot dén ba phan

tir thé ddc 1ap duge chon tir -F, -OH va -OCi-Csalkyl;
Ala

1) —C(=NH)-NH,
2) AryC, hodc
3) HetC,

trong d6 A khong dugc thé hodc duoc thé béng mot dén bbn R’;
Lla

1) khong co, hodc
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2) R4,
trong do L khong dugc thé hodc dugc thé bang 1-4 phan tir thé dugc chon tir R¢;
mdi 14n xuét hién ctia R* ddc 14p la:

1) hydro,

2) -C1-Cyo alkyl,

3) -(CH2)2OR",

4) -(CH»)nNR°RY, hodc
5) —Ci-Cioalkylen-HetB,

trong d6 R*khong dugc thé hodc dugc thé bf?lng mot dén bon RS;
M la

1) R’, hodc
2) -NHR>,
trong d6 M khong duoc thé hodc dugc thé bang 1 — 4 phan tir thé duoc chon tur
R va
R 1a
1) hydro,
2) -C1-Cs alkyl,
3) -C1-Csalkyl-(NR°R %),
4)  -(CH2),NR°RY, hodc
5) —C;-Cyoalkylen-HetB,

trong d6 R° khong dugc thé hoac duoc thé béng mot dén bbn R;
hoac mudi dugc dung ctia no.
20.  Hop chét theo diém 1, trong do
T,UvaVlaCH;
Wla O;

Qla CR?;
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R? 14 hydro;

X 1a CHg;

Y la CHy;

714 0O;

R! va R? doc 1ap dugc chon tur

1) -C1-Cs alkyl, va
2)  -C(O)OR,

trong d6 -C;-Ce alkyl khong dugc thé hodc duoc thé bang mot dén ba R?, voi didu
kién Ia néu R' 1a —C(O)OR¢, sau d6 R* 1a -Ci-Cs alkyl;

R'2va R'3 doc 1ap 1a C1-Cs alkyl, trong d6 Ci-Cs alkyl khong duge thé hodc duoc
thé bing mot dén bay flo;

Ala

1) AryC, hoac
2) HetC,

trong d6 A khong dugc thé hodc duge thé bang mot dén bon RY;
Lla

1) khong co, hodc

2) R*,
trong d6 L khong duoc thé hodc duoc thé béng 1-4 phén ttr thé duoc chon tir R¢;
mdi 14n xuét hién ctia R* doc 1ap 1a:

1) -C1-Cyo alkyl,
2) -(CH2)aNR°RY, hodc
3) -C1-Cioalkylen-HetB,

trong d6 R*khong dugc thé hodc duge thé bang mot dén bon R,
M la
1) R, hodc
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2)  -NHRS,

trong d6 M khong dugc thé hodc duogc thé béng 1-4 phén tr thé duoc chon tir

R’ 1a

1) -Ci-Caalkyl-(NR°R %), hodc
2)  ~(CH2).NRRY,

trong do R> khong dugc thé hoac duoc thé béng mot dén bdn RE;
hodc mubi duoc dung ciia no.

21.  Hop chit theo diém 1 ma duoc chon tir:

NH,
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NH Y
A N\/C/ 1 +
[e) o N N
I, J, | P
HO 0 HO™ "+ O
HN—¢
N—¢ ﬂ j;}/\\’/ HzN‘</j)\ﬂ/ )j/\w
b
7 IN \fNHZ NH
0 N NH, j
Ho/l”’ o HO o

0
HN Ho—{/__
=N \ \N* QNH
\)1 S@ﬁ—o °
HO\K 0" ™NY HO“'\H
N, HzN N, HoN
o 0sosH ,va o’ 0sOsH

hodc mudi duge dung cua no.

22, Hop chét theo diém 1 ma la:

hodc mudi dugc dung cua no.
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24.

25.

26.
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Hop chat theo diém 1 ma la:

NH,

NH
7 NH
NN

o]

|
HO)"' 0
.0
N

N AN
HQN‘</ I 5 O\\//O

S N, _S.

0 O~ "OH

hodc mudi duge dung cua no.
Hop chat theo diém 1 ma la:

HN’\\—~NH2

NH
.0
N
N ALK
HN—C | 0.0
s O N ¢
o o oH

hodc mudi duge dung cua no.

Hop chat theo diém 1 ma la:

.0
oy
=]
2
S o .
(@)

Y
O OH

hodc mudi dugc dung cua nd.

Hop chét theo diém 1 ma la:
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0 \
o HO
N .
N N a
HN—C ] 0
S o N d
O 0’6\\0

hodc mudi dugc dung cua no.
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Duoc phém chira lugng cé hiéu qua diéu tri bénh cua hop chét theo diém bét ky

trong sO cac diém tr 1 dén 26, hodc mudi duge dung cua no, va chat mang duoc dung.

28.

Duoc phém theo diém 27, con chtra lwong ¢ hiéu qua diéu tri bénh cta hop chét

tc ché beta-lactamaza.

29.

Duoc phém theo diém 28, trong d6 hop chét (rc ché beta-lactamaza duoc chon tu

nhom bao gdm relebactam, tazobactam, axit clavulanic, sulbactam, va avibactam.
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