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(57) Sdng ché dé cap t6i hop chat biphenyl, chat déng phan lap thé clia né, hoic
mudi dugc dung ctia nd, phuong phap diéu ché cic hop chit nay, va dugc pham
chita ching. Hop chit biphenyl, chat dong phan lap thé ctia nd, hoic mudi duoc
dung clia né theo sdng ch€ cé tic dung lam chat doi khang thu thé muscarinic
M3, va do vay hitu ich trong phong va diéu tri bénh dugc chon tir nhém bao
gém: bénh nghé&n mach phdi man tinh, hen suyén, hoi ching ruot kich thich, tiéu
khong tu chii, viém miii, viém dai trang co thit, viém bang quang man tinh, bénh
Alzheimer, sa st tri tué do tudi gia, bénh ting nhan 4p, tam than phan liét, bénh

trao ngugc da day - thuc quan, r6i loan nhip tim, va hdi ching tang ti€t nudc bot.
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Linh vwe k§ thuit dwoc dé cap

Sang ché d& cap dén chét dbi khang thu thé muscarinic M3, va cu thé 1a hop
chit biphenyl c6 hoat tinh dbi khang thu thé muscarinic M3, chét ddng phén 1ap thé
ctia né, mudi dwoc dung cua né, hoic hydrat ctia né, phuwong phap diu ché cac hop

chit nay va dugc phim chta hop chit nay 1am hoat chét.
Tinh trang ky thuit ciia sang ché

Thu thé muscarinic duge tim thiy trong tit ca céc bd phan ctia co thé ngudi nhu
ndo va tuyén nudc bot. Thu thé nay 1a thanh phan ciia nhém céc thu thé bt cap G-
protein, va dugc chia thanh nim phan nhém (M1 dén M5). Trong s6 cac phan nhém
nay, cac thu thé M1, M2, va M3 duoc tim tha‘iy phé bién nhét trong mo6 dong vt va
ngudi, va dac tinh duge hoc ctia n6 da dugc 1am sang té. Thu thé muscarinic M1 duoc
tim thdy chi yéu & vé nédo, va tham gia vao qua trinh diéu hoa chuc ning nhén thirc
cao. Thu thé M2 duoc tim thdy cha yéu trong co tim va co tron bang quang, va tham
gia vao qua trinh diéu hoa nhip tim. Thy thé M3 duoc tim thdy phd bién & cac mo
ngoai vi va tham gia vao viéc kich thich dudng ti€u hoa va dudng tiét niéu, va su tiét
nuée bot. Cac thu thé M4 va M5 duogc tim théy trong ndo, thu thé M4 chu yéu tham

gia vao chirc nang van dong, con vai trd cua thu thé M5 van chua r rang.

Nhin chung, chat dbi khang thu thé muscarinic dugc x4c dinh 1a hitu ich trong
diéu tri nhidu bénh khéc nhau, cy thé 13, bénh nghén mach phéi man tinh, hen suyén,
hdi ching ruot kich thich, tiéu khong tur chi, viém miii, viém dai trang co thét, viém
bang quang man tinh, bénh Alzheimer, sa sut tri tué do tudi gia, bénh tidng nhan 4p,
tam than phén li€t, bénh trao ngugc da day - thuc quan, rbi loan nhip tim, va hdi ching
tdng tiét nuGe bot (Invest. Drugs, 1997, 6 (10), 1395-1411, Drugs Future, 1997, 22 (2)
135-137, Drugs Future, 1996, 21 (11), 1105-1108, Drugs Future, 1997, 22 (7), 733 dén
737).
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Trong s cac thu thd muscarinic, thu thé M2 va M3 chiém wu thé trong bang
quang cla ngudi va c6 vai trd didu hoa co thét bang quang. Thu thé M2 dugc tim thiy
trong bang quang nhiéu hon it nhét ba 14n so véi thu thé M3, va no dong vai trod vrc ché
su gifn bang quang nh¢ thu thé B thay vi true tiép tham gia vao su co bang quang. Nhu
vay, thu thé M3 dudng nhu dong vai trd quan trong nhét trong su co thit bang quang.
Vi vy, chit d6i khang chon loc khang lai thy thd M3 thé hién hiéu qua trc ché tht
chéng lai su co bang quang do thu thé muscarinic, nhung lai trc ché sy tiét nude bot

dan dén hién twgng kho miéng.

Do do, cac tac gia sang ché da nghién ctru va didu ché dugc cac hop chét ¢
hoat tinh d6i khéng thy thé muscarinic M3 nho kh ndng lién két chon loc cita ching

v6i thu thé muscarinic M3 va giam thiéu tac dung phu, nh& d6 di tao ra sang ché.
Bin chit ky thuét ciia sang ché
Vén dé k§ thuét cin duoc gidi quyét

Muc dich ciia sang ché 1a @& xuét hop chét biphenyl hoic mubi dugc dung cua
no.
Muc dich khac ctia sang ché 1a d& xuit phuong phép didu ché hop chét biphenyl

hodc muoi dugc dung cuia né.

Muc dich khéc nita ctia sang ché 14 dé xuét chét dbi khéng thu thé muscarinic
M3 bao gdém hop chét biphenyl, mudi dugc dung cua no, hodc hydrat ciia né dung lam

hoat chét.
Céch thire giai quyét vin dé

Cu thé hon, dé dat dwoc cdc muc dich trén ddy, sang ché d& xult hop chét

biphenyl c6 cong thirc 1:



R4
\\ O
| nd
H Rs
ReL |
i
s, N
R4/“ R,

trong d6 cac ky hiéu 1a nhu duge mé ta chi tiét sau day, hodc mubi duoc dung

cua no.

Sang ché con dé xuét phuong phap didu ché hop chét biphenyl hodc mudi dugc

dung cta nd.

Sang ché con dé xuét chat déi khang thu thé muscarinic M3 bao gbém hop chét

biphenyl, mubi dugc dung cta nd, hodc hydrat ctia n6 ding lam hoat chét.
MBS ta chi tiét sang ché

Trong bdn md ta nay, thuit ngit “alkyl” c6 nghia 13 gbc hydrocacbon mach
thing hoéc phén nhénh, cu thé 13, alkyl C1-Cs 1a hydrocacbon béo ¢6 1 dén 6 nguyén
tr cacbon, va bao gdm tit ca cac gbc metyl, etyl, propyl, n-butyl, n-pentyl, n-hexyl,

isopropyl, isobutyl, sec-butyl, tert-butyl, neopentyl, isopentyl va cac gbc tuong tu.

Trong ban md ta nay, thuat ngir “alkoxy” c6 nghia 14 gbc ma trong d6 nguyén
tir hydro ctia nhém hydroxyl dugc thé bang alkyl, cu thé 13, alkoxy C1-Cs 1a alkoxy c6
1 dén 6 nguyén tir cacbon, va bao gdm tit ca céc gbc metoxy, etoxy, propoxy,
n-butoxy, n-pentyloxy, isopropoxy, sec-butoxy, tert-butoxy, neopentyloxy,

isopentyloxy va cic gdc trong ty.
Hop chét biphenyl

Sang ché d& xuét hop chit biphenyl ¢6 cong thire 1, hodc mudi duge dung cia

no:;
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trong do:
Ri1 1a hydro, halogen, hydroxy, alkyl

C1-Cs dugce thé hodc khong dugc thé, hodc alkoxy C1-Ce;

Rz, R3 va R4 doc 1ap véi nhau 1a hydro, halogen, amino dugc thé hodc khong
duoc thé, nitro, xyano, hydroxy, alkyl C1-Cs dugc thé hoidc khong duoc thé, alkoxy Ci-
Cs duge thé hoic khong duoc thé, hodc -C(O)Rs;

Rs 1a hydro hoac alkyl Ci-Ce;
nla 0 hoac 1;va
Re 14 hydro hodc amino.

Theo phuong 4n dugc wu tién ciia sing ché, R; trong cong thirc 1 c6 thé Ia
hydro hodc halogen; Rz, R3 va R4 ¢6 thé doc 1ap v6i nhau 13 hydro, halogen, hoc alkyl
C1-Cs; va Rs ¢6 thé 13 alkyl C;-Cs.

Theo phuong an dugc wu tién khéc ciia sang ché, R; trong cong thire 1 ¢6 thé 1a
hydro, Rz, R3 va R4 ¢6 thé doc 14p véi nhau 1a hydro hogc halogen; Rs c6 thé 13 alkyl

C1-Cs; vancothé 12 0 hodc 1.

Theo sang ché, mubi duoc dung t6t hon 13 mudi cOng axit dugce tao thanh véi
axit tur do dugce dung. Axit ty do c6 thé dugce sir dung theo sang ché bao gdm axit hitu
co va axit vd co. Axit vd co bao gbm axit clohydric, axit bromhydric, axit sunfuric,

axit phosphoric, v.v., va axit hitu co bao gom axit xitric, axit axetic, axit lactic, axit



20149

maleic, axit coumaric, axit gluconic, axit metansulfonic, axit glycolic, axit sucxinic,
axit 4-toluensulfonic, axit trifloaxetic, axit galacturonic, axit embonic, axit glutamic,

axit aspartic, v.v.

Ngodi ra, hop chét c6 cong thirc 1 hodc mubi dugc dung ctia n6 c6 thé c6 hién
tugng da hinh, va cling c6 thé tdn tai dudi dang solvat (cu thé nhu hydrat, v.v.). Hon
nita, hop chit theo sang ché ciing c6 thé tdn tai & dang chét ddng phan 14p thé riéng ré

hozc hdn hop ciia cac chit ddng phan lap thé.

Sang ché con d& xut hop chét biphenyl dwoc chon tir nhém bao gbm cac hop

chit sau day:
1) 2-(1-metylpyrolidin-2-yl)etyl (4'-flo-[1,1'-biphenyl]-2-yl)carbamat;
2) 2-(1-metylpyrolidin-2-yl)etyl (3',5'-diflo-[ 1,1'-biphenyl]-2-yl)carbamat;
3) 2-(1-metylpyrolidin-2-yl)etyl (3',4',5'-triflo-[1,1'-biphenyl]-2-yl)carbamat;
4) 2-(1-metylpyrolidin-2-yl)etyl (3'-flo-[1,1'-biphenyl]-2-yl)carbamat;
5) 2-(1-metylpyrolidin-2-yl)etyl (4'-metoxy-[1,1'-biphenyl]-2-yl)carbamat;
6) 2-(1-metylpyrolidin-2-yl)etyl [1,1'-biphenyl]-2-ylcarbamat;
7) 2-(1-metylpyrolidin-2-yl)etyl (4'-clo-[1,1'-biphenyl]-2-yl)carbamat;
8) 2-(1-metylpyrolidin-2-yl)etyl (3'-clo-[1,1'-biphenyl]-2-yl)carbamat;
9) 2-(1-metylpyrolidin-2-yl)etyl (3',5'-diclo-[1,1'-biphenyl]-2-yl)carbamat;

10) 2-(1-metylpyrolidin-2-yl)etyl (4'-triflometoxy-[1,1'-biphenyl]-2-

yl)carbamat;
11) 2-(1-metylpyrolidin-2-yl)etyl (4'-nitro-[1,1'-biphenyl]-2-yl)carbamat;
12) 2-(1-metylpyrolidin-2-yl)etyl (3'-triflometyl-[ 1,1'-biphenyl]-2-yl)carbamat;

13) 2-(1-metylpyrolidin-2-yl)etyl (4'-triflometyl-[1,1'-biphenyl]-2-yl)carbamat;

-6-



20149

14) 2-(1-metylpyrolidin-2-yl)etyl ((3'-flo-4'-metyl)-[1,1'-biphenyl]-2-
yl)carbamat;

15) 2-(1-metylpyrolidin-2-yl)etyl (3'-metyl-[1,1'-biphenyl]-2-yl)carbamat;

16) 2-(1-metylpyrolidin-2-yl)etyl (3'-etoxy-[1,1'-biphenyl]-2-yl)carbamat;

17) 2-(1-metylpyrolidin-2-yl)etyl (3'-clo-5-flo-[1,1'-biphenyl]-2-yl)carbamat;

18) 2-(1-metylpyrolidin-2-yl)etyl (3',5-diflo-[1,1'-biphenyl]-2-yl)carbamat;

19) 2-(1-metylpyrolidin-2-yl)etyl (4',5-diflo-[1,1'-biphenyl]-2-yl)carbamat;

20) 2-(1-metylpyrolidin-2-yl)etyl (3',5,5'-triflo-[1,1'-biphenyl]-2-yl)carbamat;

21) 2-(1-metylpyrolidin-2-yl)etyl (5-flo-[1,1'-biphenyl]-2-yl)carbamat;

22) 2-(1-metylpyrolidin-2-yl)etyl (5-flo-3'-metyl-[1,1'-biphenyl]-2-yl)carbamat;

23) 2-(1-metylpyrolidin-2-yl)etyl (4-flo-[1,1'-biphenyl]-2-yl)carbamat;

24) 2-(1-metylpyrolidin-2-yl)etyl (3',4-diflo-[1,1'-biphenyl]-2-yl)carbamat;

25) 2-(1-metylpyrolidin-2-yl)etyl (4-metoxy-[1,1'-biphenyl]-2-yl)carbamat;

26) 2-(1-metylpyrolidin-2-yl)etyl (5-metyl-[1,1'-biphenyl]-2-yl)carbamat;

27) 2-(1-metylpyrolidin-2-yl)etyl (3'-flo-5-metyl-[1,1'-biphenyl]-2-yl)carbamat;

28) 2-(1-metylpyrolidin-2-yl)etyl (4'-xyano-[1,1'-biphenyl]-2-yl)carbamat;

29)  2-(1-metylpyrolidin-2-yl)etyl ~ (3'-(3-hydroxypropyl)-[1,1'-biphenyl]-2-

yl)carbamat;

30) 2-(1-metylpyrolidin-2-yl)etyl (4'-(dimetylamino)-[1,1'-biphenyl]-2-

yl)carbamat;
31) 2-(1-metylpyrolidin-2-yl)etyl (4'-(tert-butyl)-[1,1'-biphenyl]-2-yl)carbamat;
32) 2-(1-metylpyrolidin-2-yl)etyl (2'-amino-[1,1'-biphenyl]-2-yl)carbamat;

-7-
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33) 2-(1-metylpyrolidin-2-yl)etyl (3'-amino-[1,1'-biphenyl]-2-yl)carbamat;
34) 2-(1-metylpyrolidin-2-yl)etyl (2'-flo-[1,1'-biphenyl]-2-yl)carbamat;

35) 2-(1-metylpyrolidin-2-yl)etyl (2'-clo-[1,1'-biphenyl]-2-yl)carbamat;

36) 2-(1-metylpyrolidin-2-yl)etyl (2'-hydroxy-[1,1'-biphenyl]-2-yl)carbamat;

37)  2-(1-metylpyrolidin-2-yl)etyl ~ (3'-tert-butyl-5'-metyl-[1,1'-biphenyl]-2-

yl)carbamat;

38)  2-(1-metylpyrolidin-2-yl)etyl ~ (4'-flo-3'-(triflometyl)-[1,1'-biphenyl]-2-

yl)carbamat;

39) 2-(1-metylpyrolidin-2-yl)etyl (4'-amino-3'-clo-[1,1'-biphenyl]-2-

yl)carbamat;
40) 2-(1-metylpyrolidin-2-yl)etyl (3'-hydroxy-[1,1'-biphenyl]-2-yl)carbamat;
41) 2-(1-metylpyrolidin-2-yl)etyl (3'-clo-4’-flo-[ 1,1'-biphenyl]-2-yl)carbamat;
42) 2-(1-metylpyrolidin-2-yl)etyl (3',4',5-triflo-[ 1,1'-biphenyl]-2-yl)carbamat;

43) 2-(1-metylpyrolidin—Z-yl)etyl (3',4'-diclo-5-flo-[1,1'-biphenyl]-2-

yl)carbamat;
44) 2-(1-metylpyrolidin-2-yl)etyl (3'-etyl-5-flo-[1,1'-biphenyl]-2-yl)carbamat;

45) 2-(1-metylpyrolidin-2-yl)etyl (5-flo-3',5'-dimetyl-[1,1'-biphenyl]-2-

yl)carbamat;

46) 2-(1-metylpyrolidin-2-yl)etyl (3'-amino-5-flo-[1,1'-biphenyl]-2-

yl)carbamat;

47) 2-(1-metylpyrolidin-2-yl)etyl (5-(triflometyl)-[1,1 '-biphenyl]-2-

yl)carbamat;
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48) 2-(1-metylpyrolidin-2-yl)etyl (4'-flo-5-(triflometyl)-[1,1'-biphenyl]-2-

yl)carbamat;

49) 2-(1-metylpyrolidin-2-yl)etyl (3'-flo-5-(triflometyl)-[1,1'-biphenyl]-2-

yl)carbamat;

50) 2-(1-metylpyrolidin-2-yl)etyl (3',5'-diflo-5-(triflometyl)-[ 1,1'-biphenyl]-2-

yl)carbamat;

51) 2-(1-metylpyrolidin-2-yl)etyl (3'-clo-5-(triflometyl)-[1,1'-biphenyl]-2-

yl)carbamat;

52) 2-(1-metylpyrolidin-2-yl)etyl (3'-clo-5,5'-diflo-[1,1'-biphenyl]-2-

yl)carbamat;

53) 2-(1-metylpyrolidin-2-yl)etyl (3'-clo-4',5-diflo-[1,1'-biphenyl]-2-

yl)carbamat;

54) 2-(1-metylpyrolidin-2-yl)etyl (4'-clo-3',5-diflo-[1,1'-biphenyl]-2-

yl)carbamat;

55) 2-(1-metylpyrolidin-2-yl)etyl (3',5'-diclo-5-flo-[1,1'-biphenyl]-2-

yl)carbamat;

56) 2-(1-metylpyrolidin-2-yl)etyl (3',5'-diclo-4',5-diflo-[1,1'-biphenyl]-2-

yl)carbamat;

57) 2-(1-metylpyrolidin-2-yl)etyl (3'-clo-5-flo-5"-hydroxy-[1,1'-biphenyl]-2-

yl)carbamat;

58) 2-(1-metylpyrolidin-2-yl)etyl (3'-clo-5-flo-4'-hydroxy-[1,1'-biphenyl]-2-

yl)carbamat;

59) 2~(1-metylpyrolidin-2-yl)etyl (5-flo-3',4'-dimetyl-[1,1'-biphenyl]-2-

yl)carbamat;

60) 2-(1-metylpyrolidin-2-yl)etyl (5-metoxy-[1,1'-biphenyl]-2-yl)carbamat;

-0-
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61) 2-(1-metylpyrolidin-2-yl)etyl (3'-flo-5-metoxy-[1,1'-biphenyl]-2-
yl)carbamat;

62) 2-(1-metylpyrolidin-2-yl)etyl (3',5"-diflo-5-metoxy-[1,1'-biphenyl]-2-

yl)carbamat;

63) 2-(1-metylpyrolidin-2-yl)etyl (3'-clo-5-metoxy-[1,1'-biphenyl]-2-

yl)carbamat;

64) 2-(1-metylpyrolidin-2-yl)etyl (3',5'-diclo-5-metoxy-[1,1'-biphenyl]-2-

yl)carbamat;

65) 2-(1-metylpyrolidin-2-yl)etyl (3'-clo-4"-flo-5-metoxy-[1,1'-biphenyl]-2-

yl)carbamat;
66) 2-(1-metylpyrolidin-2-yl)etyl (5-clo-[1,1'-biphenyl]-2-yl)carbamat;
67) 2-(1-metylpyrolidin-2-yl)etyl (5-clo-3'-flo-[1,1'-biphenyl]-2-yl)carbamat;
68) 2-(1-metylpyrolidin-2-yl)etyl (5-clo-4'-flo-[1,1'-biphenyl]-2-yl)carbamat;

69) 2-(1-metylpyrolidin-2-yl)etyl (5-clo-3',5'-diflo-[1,1'-biphenyl]-2-

yl)carbamat;
70) 2-(1-metylpyrolidin-2-yl)etyl (3',5-diclo-[1,1'-biphenyl]-2-yl)carbamat;
71) 2-(1-metylpyrolidin-2-yl)etyl (3',5,5'-triclo-[1,1'-biphenyl]-2-yl)carbamat;

72) 2-(1-metylpyrolidin-2-yl)etyl (3',5-diclo-5'-flo-[1,1'-biphenyl]-2-

yl)carbamat;

73) 2-(1-metylpyrolidin-2-yl)etyl (3',5-diclo-4'-flo-[1,1'-biphenyl]-2-

yl)carbamat;

74) (R)~(1-metylpyrolidin-3-yl)metyl (3'-flo-4'-formyl-[1,1'-biphenyl]-2-

yl)carbamat;

-10-
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75) 2-(1-metylpyrolidin-2-yl)etyl (3',5'-diflo-5-hydroxy-[1,1'-biphenyl]-2-
yl)carbamat;

76) 2-(1-metylpyrolidin-2-yl)etyl (3',5'-diclo-5-hydroxy-[1,1'-biphenyl]-2-

yl)carbamat;

77) 2-(1-metylpyrolidin-2-yl)etyl (3'-clo-4'-flo-5-hydroxy-[1,1'-biphenyl]-2-

yl)carbamat;
78) (R)-pyrolidin-3-ylmetyl [1,1'-biphenyl]-2-ylcarbamat;
79) (S)-pyrolidin-3-ylmetyl [1,1'-biphenyl]-2-ylcarbamat;
80) (R)-pyrolidin-3-ylmetyl (3',5'-diflo-[1,1'-biphenyl]-2-yl)carbamat;
81) (S)-pyrolidin-3-ylmetyl (3',5'-diflo-[ 1,1'-biphenyl]-2-yl)carbamat;
82) (S)-pyrolidin-3-ylmetyl (5-flo-[1,1'-biphenyl]-2-yl)carbamat;
83) (S)-pyrolidin-3-ylmetyl (5-flo-3'-metyl-[1,1'-biphenyl]-2-yl)carbamat;
84) (R)-pyrolidin-3-ylmetyl (3',5,5"-triflo-[1,1'-biphenyl]-2-yl)carbamat;
85) (S)-pyrolidin-3-ylmetyl (3',5,5"-triflo-[1,1'-biphenyl]-2-yl)carbamat;
86) (R)-pyrolidin-3-ylmetyl (5-metyl-[1,1'-biphenyl]-2-yl)carbamat;
87) (R)-pyrolidin-3-ylmetyl (3'-flo-5-metyl-[1,1'-biphenyl]-2-yl)carbamat;
88) (S)-pyrolidin-2-ylmetyl (4'-flo-[1,1'-biphenyl]-2-yl)carbamat;
89) (R)-(1-metylpyrolidin-3-yl)metyl [1,1'-biphenyl]-2-ylcarbamat;
90) (S)-(1-metylpyrolidin-3-yl)metyl [1,1'-biphenyl]-2-ylcarbamat;
91) (R)-(1-metylpyrolidin-3-yl)metyl (3',5'-diflo-[1,1'-biphenyl]-2-yl)carbamat;
92) (S)-(1-metylpyrolidin-3-yl)metyl (3',5'-diflo-[ 1,1'-biphenyl]-2-yl)carbamat;
93) (S)-(1-metylpyrolidin-3-yl)metyl (5-flo-[1,1'-biphenyl]-2-yl)carbamat;

-11-
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94) (S)-(1-metylpyrolidin-3-yl)metyl (5-flo-3'-metyl-[1,1'-biphenyl]-2-

yl)carbamat;

95) (R)-(1-metylpyrolidin-3-yl)metyl (3',5,5'"-triflo-[ 1,1'-biphenyl]-2-

yl)carbamat;

96) (S)-(1-metylpyrolidin-3-yl)metyl (3',5,5"-triflo-[1,1'-biphenyl]-2-

yl)carbamat;

97) (R)-(1-metylpyrolidin-3-yl)metyl (5-metyl-[ 1,1'-biphenyl]-2-yl)carbamat;

98) (R)-(1-metylpyrolidin-3-yl)metyl (3'-flo-5-metyl-[1,1'-biphenyl]-2-

yl)carbamat;

99) (S)-(1 -metylpyrolidin-2-yl)metyi (4'-flo-[1,1'-biphenyl]-2-yl)carbamat;
100) (R)-(1-metylpyrolidin-3-yl)metyl (3'-metyl-[1,1'-biphenyl]-2-yl)carbamat;
101) (S)-(1-metylpyrolidin-3-yl)metyl (3'-metyl-[1,1'-biphenyl]-2-yl)carbamat;
102) (R)-(1-etylpyrolidin-3-yl)metyl [1,1'-biphenyl]-2-ylcarbamat;

103) (S)-(1-etylpyrolidin-3-yl)metyl [1,1'-biphenyl]-2-ylcarbamat;

104) (R)-(1-etylpyrolidin-3-yl)metyl (3'-metyl-[1,1'-biphenyl]-2-yl)carbamat;
105) (S)-(1-etylpyrolidin-3-yl)metyl (3'-metyl-[1,1'-biphenyl]-2-yl)carbamat;
106) (S)-(1-etylpyrolidin-2-yl)metyl [1,1'-biphenyl]-2-ylcarbamat;

107) (S)-(1-isobutylpyrolidin-2-yl)metyl [1,1'-biphenyl]-2-ylcarbamat;

108) (S)-(1-metylpyrolidin-3-yl)metyl (3',5-diflo-[ 1,1'-biphenyl]-2-yl)carbamat;
109) (R)-(1-metylpyrolidin-2-yl)metyl [1,1'-biphenyl]-2-ylcarbamat;

110) (R)-(1-metylpyrolidin-2-yl)metyl (3'-metyl-[1,1'-biphenyl]-2-yl)carbamat;
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111) (R)-(1-metylpyrolidin-2-yl)metyl (5-flo-3'-metyl-[1,1'-biphenyl]-2-
yl)carbamat;
112) (S)-(1-isopropylpyrolidin-2-yl)metyl [1,1'-biphenyl]-2-ylcarbamat;
113) (R)-(1-metylpyrolidin-3-yl)metyl (3'-flo-[1,1'-biphenyl]-2-yl)carbamat;
114) (R)-(1-metylpyrolidin-3-yl)metyl (4'-flo-[1,1'-biphenyl]-2-yl)carbamat;

115) (R)-(1-metylpyrolidin-3-yl)metyl (3',4'-diflo-[1,1'-biphenyl]-2-

yl)carbamat;
116) (S)-(1-metylpyrolidin-3-yl)metyl (3'-flo-[1,1'-biphenyl]-2-yl)carbamat;
117) (R)-(1-metylpyrolidin-3-yl)metyl (3'-clo-[1,1'-biphenyl]-2-yl)carbamat;
118) (S)-(1-metylpyrolidin-3-yl)metyl (3'-clo-[1,1'-biphenyl]-2-yl)carbamat;

119) (S)-(1-metylpyrolidin-3-yl)metyl (3',5'-diclo-[1,1'-biphenyl]-2-

yl)carbamat;

120) (S)-(1-metylpyrolidin-3-yl)metyl (3'-clo-5'-flo-[1,1'-biphenyl]-2-

yl)carbamat;

121) (S)-(1-metylpyrolidin-3-yl)metyl (3'-clo-4'-flo-[1,1'-biphenyl]-2-

yl)carbamat;

122) (S)-(1-metylpyrolidin-3-yl)metyl (5-flo-3',5'-dimetyl-[1,1'-biphenyl]-2-

yl)carbamat;

123) (8)-(1-metylpyrolidin-3-yl)metyl (3'-clo-5-flo-5'-hydroxy-[1,1'-biphenyl]-
2-yl)carbamat;

124) (S)-(1-metylpyrolidin-3-yl)metyl (4',5-diflo-[1,1'-biphenyl]-2-yl)carbamat;

125) (S)-(1-metylpyrolidin-3-yl)metyl (3'-clo-5-flo-[1,1'-biphenyl]-2-

yl)carbamat;
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126) (S)-(1-metylpyrolidin-3-yl)metyl (3',5'-diclo-5-flo-[1,1'-biphenyl]-2-

yl)carbamat;

127) (S)-(1-metylpyrolidin-3-yl)metyl (4'-clo-5-flo-[1,1'-biphenyl]-2-

yl)carbamat;

128) (S)-(1-metylpyrolidin-3-yl)metyl (3',4'-diclo-5-flo-[1,1'-biphenyl]-2-

yl)carbamat;

129) (S)-(1-metylpyrolidin-3-yl)metyl (3'-clo-5,5"-diflo-[1,1'-biphenyl]-2-

yl)carbamat;

130) (R)-(1-metylpyrolidin-3-yl)metyl (3',4'-diclo-[1,1'-biphenyl]-2-

yl)carbamat;

131) (R)-(1-metylpyrolidin-3-yl)metyl (3',5'-diclo-[1,1'-biphenyl]-2-

yl)carbamat;

132) (R)-(1-metylpyrolidin-3-yl)metyl (3'-clo-5'-flo-[1,1'-biphenyl]-2-

yl)carbamat;

133) (R)-(1-metylpyrolidin-3-yl)metyl (5-flo-3'-amino-[1,1 '-biphenyl]-2-

yl)carbamat;

134) (R)-(1-metylpyrolidin-3-yl)metyl (3'-clo-5-flo-5'-hydroxy-[1,1 '-biphenyl]-
2-yl)carbamat;

135) (R)-(1-metylpyrolidin-3-yl)metyl (3',5"-diclo-5-flo-[1,1'-biphenyl]-2-

yl)carbamat;

136) (R)-(1-metylpyrolidin-3-yl)metyl (3'-clo-4'-flo-[1,1 '-biphenyl]-2-

yl)carbamat;

137) (R)-(1-metylpyrolidin-3-yl)metyl (3'-hydroxy-[1,1 '-biphenyl]-2-

yl)carbamat;
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138) (R)-(1-metylpyrolidin-3-yl)metyl (3'-clo-5"-(triflometyl)-[ 1,1'-biphenyl]-2-

yl)carbamat;

139) (R)-(1-metylpyrolidin-3-yl)metyl (3'-clo-5-flo-5'-metoxy-[ 1,1 '-biphenyl]-
2-yl)carbamat;

140) (R)-(1-metylpyrolidin-3-yl)metyl (3'-clo-5-flo-5'"-(triflometyl)-[ 1,1'-
biphenyl]-2-yl)carbamat;

141) (R)-(1-metylpyrolidin-3-yl)metyl (4',5-diflo-[1,1'-biphenyl]-2-

yl)carbamat;

142) (R)~(1-metylpyrolidin-3-yl)metyl (3'-clo-5,5'"-diflo-[1,1'-biphenyl]-2-

yl)carbamat;

143) (R)-(1-metylpyrolidin-3-yl)metyl (3'-clo-4',5-dlflo-[1,1'-biphenyl]-2-

yl)carbamat;

144) (R)-(1-metylpyrolidin-3-yl)metyl (2',5-diflo-[1,1'-biphenyl]-2-

yl)carbamat;

145) (R)-(1-metylpyrolidin-3-yl)mety! (3',5-diclo-[1,1'-biphenyl]-2-

yl)carbamat;

146) (R)-(1-metylpyrolidin-3-yl)metyl (3',5-diclo-4'-flo-[1,1 '-biphenyl]-2-

yl)carbamat;

147) (R)-(1-metylpyrolidin-3-yl)metyl (3'-clo-4'-flo-5-metoxy-[1,1 '-biphenyl]-
2-yl)carbamat;

148) (S)-(1-metylpyrolidin-2-yl)metyl (3'-clo-5'-flo-[1,1 '-biphenyl]-2-

yl)carbamat;

149) (S)-(1-metylpyrolidin-2-yl)metyl (3'-clo-4'-flo-[1,1 '-biphenyl]-2-

yl)carbamat;
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150) (R)-(1-etylpyrolidin-3-yl)mety! (3'-clo-4'-flo-[1,1'-biphenyl]-2-

yl)carbamat;

151) (R)-(1-isopropylpyrolidin-3-yl)metyl (3'-clo-4'-flo-[1,1'-biphenyl]-2-

yl)carbamat;

152) (R)-(1-metylpyrolidin-3-yl)metyl (3'-(hydroxymetyl)-[1,1'-biphenyl]-2-

yl)carbamat;

153) (R)-(1-metylpyrolidin-3-yl)metyl (3'-carbamoyl-[1,1'-biphenyl]-2-

yl)carbamat;
154) (R)-(1-metylpyrolidin-3-yl)metyl (3'-amino-[1,1'-biphenyl]-2-yl)carbamat;
155) (R)-(1-metylpyrolidin-3-yl)metyl (3'-xyano-[1,1'-biphenyl]-2-yl)carbamat;
156) (R)-(1-metylpyrolidin-3-yl)metyl (2'-flo-[1,1'-biphenyl]-2-yl)carbamat;

157) (R)-(1-metylpyrolidin-3-yl)metyl (2',4'-diflo-[1,1'-biphenyl]-2-

yl)carbamat;

158) (R)-(1-metylpyrolidin-3-yl)metyl (2',3'-diflo-[1,1'-biphenyl]-2-

yl)carbamat;

159) (R)-(1-metylpyrolidin-3-yl)metyl (3'-clo-6'-flo-[1,1'-biphenyl]-2-

yl)carbamat;
160) (S)-(1-metylpyrolidin-2-yl)metyl (3'-flo-[1,1'-biphenyl]-2-yl)carbamat;

161) (S)-(1-metylpyrolidin-2-yl)metyl (3',5'-diflo-[1,1'-biphenyl]-2-

yl)carbamat;

162) (S)-(1-metylpyrolidin-2-yl)metyl (3',4"-diflo-[1,1'-biphenyl]-2-

yl)carbamat;

163) (S)-(1-metylpyrolidin-2-yl)metyl (2',4',5'"-triflo-[1,1'-biphenyl]-2-

yl)carbamat;
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164) (S)-(1-metylpyrolidin-2-yl)metyl (4'-clo-[1,1'-biphenyl]-2-yl)carbamat;
165) (S)-(1-metylpyrolidin-2-yl)metyl (3'-clo-[1,1'-biphenyl]-2-yl)carbamat;

166) (S)-(1-metylpyrolidin-2-yl)metyl (3',4'-diclo-[1,1'-biphenyl]-2-

yl)carbamat;

167) (S)-(1-metylpyrolidin-2-yl)metyl (2',4'-diclo-[1,1'-biphenyl]-2-

yl)carbamat;

168) (S)-(1-metylpyrolidin-2-yl)metyl (3'-hydroxy-[1,1'-biphenyl]-2-

yl)carbamat;
169) (S)-(1-metylpyrolidin-2-yl)metyl (3'-xyano-[1,1'-biphenyl]-2-yl)carbamat;
170) (S)-(1-metylpyrolidin-2-yl)metyl (3'-amino-[1,1'-biphenyl]-2-yl)carbamat;

171) (S)-(1-metylpyrolidin-2-yl)metyl (3',4',5-triflo-[1,1'-biphenyl]-2-

yl)carbamat;

172) (S)-(1-metylpyrolidin-2-yl)metyl (3',5,5'"-triflo-[1,1'-biphenyl]-2-

yl)carbamat;

173) (S)-(1-metylpyrolidin-2-yl)metyl (2',4',5,5"-tetraflo-[1,1'-biphenyl]-2-

yl)carbamat;

174) (S)-(1-metylpyrolidin-2-yl)metyl (3'-clo-5-flo-[1,1'-biphenyl]-2-

yl)carbamat;

175) (5)-(1-metylpyrolidin-2-yl)metyl (4'-clo-5-flo-[1,1'-biphenyl]-2-

yl)carbamat;

176) (S)-(1-metylpyrolidin-2-yl)metyl (2',4'-diclo-5-flo-[1,1'-biphenyl]-2-

yl)carbamat;

177) (S)-(1-metylpyrolidin-2-yl)metyl (3',4'-diclo-5-flo-[1,1'-biphenyl]-2-

yl)carbamat;
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178) (S)-(1-metylpyrolidin-2-yl)metyl (3'-xyano-5-flo-[1,1'-biphenyl]-2-

yl)carbamat;

179) (S)-(1-metylpyrolidin-2-yl)metyl (3'-hydroxy-5-flo-[1,1'-biphenyl]-2-

yl)carbamat;

180) (S)-(1-metylpyrolidin-2-yl)metyl (5-flo-3'-(triflometyl)-[1,1'-biphenyl]-2-

yl)carbamat;

181) (S)-(1-metylpyrolidin-2-yl)metyl (3'-clo-4,4',5-triflo-[1,1'-biphenyl]-2-

yl)carbamat;

182) (R)-(1-metylpyrolidin-3-yl)metyl (3'-clo-4,5-diflo-[1,1'-biphenyl]-2-

yl)carbamat;
183) 2-(1-metylpyrolidin-2-yl)etyl (2',4'-diflo-[1,1'-biphenyl]-2-yl)carbamat;
184) 2-(1-metylpyrolidin-2-yl)etyl (2',3'-diflo-[1,1'-biphenyl]-2-yl)carbamat;
185) 2-(1-metylpyrolidin-2-yl)etyl (2',6'-diflo-[1,1'-biphenyl]-2-yl)carbamat;
186) 2-(1-metylpyrolidin-2-yl)etyl (5'-clo-2'-flo-[1,1'-biphenyl]-2-yl)carbamat;
187) (S)-(1-metylpyrolidin-2-yl)metyl (2'-flo-[1,1'-biphenyl]-2-yl)carbamat;

188) (S)-(1-metylpyrolidin-2-yl)metyl (2',4'-diflo-[1,1'-biphenyl]-2-

yl)carbamat;

189) (S)-(1-metylpyrolidin-2-yl)metyl (2',3"-diflo-[1,1'-biphenyl]-2-

yl)carbamat;

190) (S)-(1-metylpyrolidin-2-yl)metyl (3'-clo-6'-flo-[1,1'-biphenyl]-2-

yl)carbamat;

191) (R)~(1-metylpyrolidin-3-yl)metyl (3',5'-dimetyl-[1,1'-biphenyl]-2-

yl)carbamat;
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192) (R)-(1-metylpyrolidin-3-yl)metyl (5-flo-3'-metyl-[1,1 '-biphenyl]-2-

yl)carbamat;

193) (R)-(1-metylpyrolidin-3-yl)metyl (5-flo-3",5'-dimetyl-[1,1 '-biphenyl]-2-

yl)carbamat;

194) (R)-(1-metylpyrolidin-3-yl)metyl (3',5-diflo-[1,1 '-biphenyl]-2-

yl)carbamat;

195) (R)-(1-metylpyrolidin-3-yl)metyl (3'-clo-5-flo-[1,1 '-biphenyl]-2-

yl)carbamat;

196) (R)-(1-etylpyrolidin-3-yl)metyl (3'-clo-4',5-diflo-[1,1 '-biphenyl]-2-

yl)carbamat;
197) (S)-(1-metylpyrolidin-2-yl)metyl [1,1'-biphenyl]-2-ylcarbamat;
198) (S)-(1-metylpyrolidin-2-yl)metyl (4'-flo-[1,1 '-biphenyl]-2-yl)carbamat;
199) (S)-(1-metylpyrolidin-2-yl)metyl (3'-metyl-[1,1'-biphenyl] -2-yl)carbamat;
200) (S)~(1-metylpyrolidin-2-yl)metyl (5-flo-[1,1 '-biphenyl]-2-yl)carbamat;

201) (S)-(1-metylpyrolidin-2-yl)metyl (5-flo-3'-metyl-[1,1 '-biphenyl]-2-

yl)carbamat;
202) (S)-(1-metylpyrolidin-2-yl)metyl (3',5-diflo-[1,1 '-biphenyl]-2-yl)carbamat;
203) (S)-(1-metylpyrolidin-2-yl)metyl (4',5-diflo-[1,1 '-biphenyl]-2-yl)carbamat;
204) (S)-(1-metylpyrolidin-2-yl)metyl (4-flo-[1,1 '-biphenyl]-2-yl)carbamat;
205) (S)-(1-metylpyrolidin-2-yl)metyl (3',4-diflo-[1,1 '-biphenyl]-2-yl)carbamat;
206) (S)-(1-metylpyrolidin-2-yl)metyl (5-metyl-[1,1 '-biphenyl]-2-yl)carbamat;
207) (S)-(1-metylpyrolidin-2-yl)metyl (3'-flo-5-metyl-[1,1 '-biphenyl]-2-

yl)carbamat;
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208) (S)-(1-metylpyrolidin-2-yl)metyl (5-flo-3',5'-dimetyl-[1,1'-biphenyl]-2-

yl)carbamat;

209) (S)-(1-metylpyrolidin-2-yl)metyl (4'-(tert-butyl)-5-flo-[1,1'-biphenyl]-2-

yl)carbamat;

210) (S)-(1-metylpyrolidin-2-yl)metyl (3'-clo-5,5'-diflo-[ 1,1'-biphenyl]-2-

yl)carbamat;

211) (S)-(1-metylpyrolidin-2-yl)metyl (3'-clo-4',5-diflo-[1,1'-biphenyl]-2-

yl)carbamat;

212) (S)-(1-metylpyrolidin-2-yl)metyl (4'-clo-3',5-diflo-[1,1'-biphenyl]-2-

yl)carbamat;

213) (S)-(1-metylpyrolidin-2-yl)metyl (3'-amino-5-flo-[1,1'-bipheny1]-2-

yl)carbamat;

214) (S)-(1-metylpyrolidin-2-yl)metyl (2',5-diflo-3"-(triflometyl)-[1,1'-
biphenyl]-2-yl)carbamat;

215) (S)-(1-metylpyrolidin-2-yl)metyl (3'-clo-5-flo-5'-(triflometyl)-[ 1,1'-
biphenyl]-2-yl)carbamat;

216) (S)-(1-metylpyrolidin-2-yl)metyl (3'-clo-5-flo-5'-hydroxy-[1,1 '-biphenyl]-
2-yl)carbamat;

217) (S)-(1-metylpyrolidin-2-yl)metyl (3'-clo-5-flo-5'-metoxy-[ 1,1 '-biphenyl]-
2-yl)carbamat;

218) (S)-(1-metylpyrolidin-2-yl)metyl (5-flo-2',4"-bis(triflometyl)-[1,1'-
biphenyl]-2-yl)carbamat;

219) (S)-(1-metylpyrolidin-2-yl)metyl (3'-etoxy-5-flo-[1,1 '-biphenyl]-2-

yl)carbamat;
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220) (S)-(1-metylpyrolidin-2-yl)metyl (5-flo-3',4'-dimetoxy-[1, I'-biphenyl]-2-

yl)carbamat;

221) (S)-(1-metylpyrolidin-2-yl)metyl (5-flo-3',5'-dimetoxy-[1, I'-biphenyl]-2-

yl)carbamat;

222) (S)-(1-metylpyrolidin-2-yl)metyl (5-metoxy-[1,1 '-biphenyl]-2-

yl)carbamat;

223) (S)~(1-metylpyrolidin-2-yl)metyl (3'-flo-5-metoxy-[1,1 '-biphenyl]-2-

yl)carbamat;

224) (S)-(1-metylpyrolidin-2-yl)metyl (3 '-clo-5-metoxy-[1,1'-biphenyl]-2-

yl)carbamat;

225) (S)~(1-metylpyrolidin-2-yl)metyl (3 "4'-diclo-5-metoxy-[1,1'-biphenyl]-2-

yl)carbamat; va

226) (S)-(1-metylpyrolidin-2-yl)metyl (3',5'-diclo-5 -metoxy-[1,1'-biphenyl]-2-

yl)carbamat.
Phuong phap diéu ché hop chét biphenyl

Séng ché con dé xuit phuong phap diéu ché hop chét co cdng thirc 1 hodc mubi

dugc dung ciia n6 (cac phuong phap diéu ché 1 dén 4).
Phuong phép didu ché 1

Phuong phap didu ché hop chét c6 cong thirc 1 hofic mudi dugc dung cia né
theo sang ché c6 thé bao gbm budc phén Gng giita hop chit c6 cong thic 2 véi hop

chit c6 cong thuc 3 véi sw ¢6 mit clia chit phan ting tong hop carbamat:

(Cong thuc 2)
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(Cong thirc 3)

trong 46 Ry dén Rs van gidng nhu duoc x4c dinh trong cong thire 1.

Chét phan tg tdng hop carbamat t6t hon 1a hdn hop chira hop chit azit. Cu thé
13, chat phan tng tdng hop carbamat dugc st dung theo sang ché c¢6 thé 12 hdn hop cia
diphenylphosphoryl ~azit (DPPA) va trietylamin, hdén hop cua anhydrit
propylphosphonic (T3P), trimetylsilyl azit (TMSN3) va trietylamin, hdn hop cia natri

azit (NaN3), tetrabutylamoni bromua va k&m (II) triflat, hodc cac hdn hop tuong ty.

Ngoai ra, phan tng téng hop carbamat c6 thé dugc thyc hién & nhiét do nim

trong khoang 100 dén 120°C trong 4 dén 12 gio.
Phuong phap diéu ché 2

Ngoai ra, phuong phap diéu ché hop chét c6 cong thirc 1 hoic mubi duge dung
clia n6 theo sang ché c6 thé bao gbm céc bude: phén g giita hop chit c6 cong thire 2
v6i hop chit c6 cong thirc 3a véi su c6 mit ctia chit phan ting tong hop carbamat dé
tao ra hop chit c6 cong thic 4; loai bé nhém bao v¢ amin tir hgp chét co cong thic 4
dé tao ra hop chét c6 cong thirc 1a; va bd sung nhom thé Rs vao hop chét ¢6 cong thirc

la:

(Cong thirc 2)
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trong d6 Ry dén R4 va n giéng nhu dwoc xac dinh trong cong thuce 1, va PGy 1a

nhém bao vé amin c6 thé duge chon tir nhém bao gbm: Boc (tert-butyloxycacbonyl),
benzyl, tert-butyl, PMB (4-metoxybenzyl), Fmoc (floenylmetyloxycacbonyl), Ts
(tosylat), MOM (metoxymetyl), THP (tetrahydropyranyl), TBDMS (tert-

butyldimetylsilyl), va TBDPS (tert-butyldiphenylsilyl).
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Chét phén tng téng hop carbamat va cac didu kién phén Gng nhu dugc mo ta

trong phuwong phéap diéu ché 1 trén day.

Ngoai ra, paladi-cacbon (Pd-C), axit manh nhu axit trifloaxetic, axit sulfuric,
axit bromhydric hodc cic axit trong tu; hodc bazo nhu piperidin; amoni xeri (IV)
nitrat; tetra-n-butyl amoni florua hodc céc chit twong tw c6 thé dugc sit dung trong
phan mg loai bé nhém bao vé amin. Phan tng c¢6 thé dugc thuc hién & nhiét dd phong

trong 3 dén 12 gio.

Ngoai ra, phan tmg bd sung nhém thé Rs vao c6 thé duge thue hién bang cich
st dung dung dich formaldehyt, axit axetic va k&m, hodc cé thé dugc thuc hién b%mg
cach st dung alkyl halogenua, kali cacbonat, kali iodua hodc trietylamin. Nudc hoac
dimetylformamit c6 thé dugc sir dung 1am dung méi. Phan tmg c6 thé dugc thuc hién

& nhiét 6 phong dén 120°C trong 5 dén 12 giv.

Trong khi d6, hop chét c6 cong thirc 2 ¢6 thé dugc san xuét bang phwong phép
bao gdm cac bude: phan tng cua hop chit ¢6 cong thirc 5 v6i su ¢6 mit cia axit dé tao
ra hop chit ¢6 cong thuc 6, 1a hop chit c6 nhém bao vé axit carboxylic dugc dua vao
do; lién hop hop chét c6 cong thirc 6 voi hop chét c6 cong thirc 7 dé tao thanh hop chit

c6 cong thirc 8; va khir este hoa hop chét c6 cong thire 8 véi sur 6 mit cia bazo:

(Cong thire 5)
R4
SN
| P OH
X O
(Cong thirc 6)
R4
»
O.
o« PG,
X O
(Cdng thuce 7)

-24-




R3_ I
S
R4/ YR,
trong 6 Ry dén Rs va n gidng nhu duoc xac dinh trong cong thic 1; X la
halogen; va PG; l1a nhém bao vé dugc chon tir nhém bao gém: nhém alkyl Ci-Ca,
benzyl, PMB (4-metoxybenzyl), THP (tetrahydropyranyl), TBDMS (tert-
butyldimetylsilyl), va TBDPS (tert-butyldiphenylsilyl).

Trong phan tng bd sung nhém bao vé axit carboxylic, axit dugc sir dung tht
hon 1a thionyl clorua hogc axit sulfuric, con dung méi dugc sir dung tét hon 12 etanol
hodc metanol. Phan tmg c6 thé dugc thyc hién & nhiét d6 trong khoang 80 dén 100°C

trong 4 dén 24 gio.

Ngoai ra, bazo dugc st dung trong phéan tng cong hop tét hon 14 duge chon tir
nhém bao gdm: kali cacbonat va natri cacbonat. Chét xtic téc dugc str dung trong phan
tng cong hop c6 thé 1a paladi tetrakistriphenylphosphin hodc paladi
diclobistriphenylphosphin, va dung mdi dugc st dung trong phan tng lién hop c6 thé
1a toluen, hdn hgp clia toluen va etanol, hdn hop cua etanol va nuéc, hdn hop cua
axetonitrin va nuéc, hogc cic dung mdi twong ty. Hon nira, phén tng lién hop c6 thé

dugc thye hién & nhiét d6 100 dén 120°C trong 10 phit dén 12 gio.

Hon nita, bazo dugc st dung trong phan khir este héa tét hon 13 duogc chon tir

nhém bao gdm natri hydroxit va kali hydroxit, va dung m6i dugc st dung trong phan
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ng khir este héa c6 thé c¢6 etanol hogic hdn hop cta etanol va nuge. Phén tng khir este
héa ¢6 thé dugc thyc hién & nhiét d6 100 dén 120°C trong 2 dén 12 giv.
Phuong phép diéu ché 3

Ngoai ra, phuong phép didu ché hop chét c6 cong thirc 1 hodc mubi duge dung
clia n6 theo sang ché c6 thé bao gdm cac bude: phén ng gitta hop chit c6 cong thirc 5
v6i hop chit c6 cong thire 3 véi sy c6 mit cia chit phén tng tdng hop carbamat dé tao
ra hop chit c6 cong thic 9; va lién hop hop chiét c6 cong thirc 7 v6i hop chit c6 cong
thirc 9:

(Cong thire 5)

(Cong thurc 7)

HO~B,OH
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trong d6 Ri-Rs va n gidng nhu duge x4c dinh trong cong thirc 1; X 1a halogen.

Chét phan tmg téng hop carbamat va cac didu kién phan tmg giéng nhu dugc

m0 ta trong phuwong phap diéu ché 1 trén day.

Ngoai ra, chét phan g cta phéan tng lién hop va cac diu kién phan ting gidng

nhu dugc md ta trong phuong phap didu ché 2 trén day.
Phuong phap didu ché 4

Ngoai ra, phuong phép diéu ché hop chét ¢6 cong thic 1 hodc mubi dugc dung
clia n6 theo sang ché c6 thé bao gdm cac bude: phan tmg gifta hop chét c6 cong thuc 5
véi hop chét ¢6 cong thirc 3a véi sw c6 mit cta chdt phan mg tong hop carbamat dé
tao ra hop chat c6 cong thirc 9a; loai bd nhém bao vé ctia hop chét c6 cong thirc 9a dé
thu dugc hop chét ¢ cong thirc 9b; bd sung nhém thé Rs vao hop chét c6 cOng thirc 9b
dé tao ra hop chét co cdng thue 9; va lién hop hop chét c6 cong thuc 7 véi hop chét ¢6

cong thirc 9:

(Cong thire 5)



(Cong thirc 9b)
R1
()%
n

ANy J o“\/@NH

X H
(Cong thirc 9)
R4

(Cong thirc 7)

HONB,OH

R_/H
3|\\/\\|

S

R4 R2

trong d6 Ry dén Rs va n gidng nhu dwoc xéc dinh trong cong thuc 1; X 1a

halogen; va PG giéng nhu dugc x4c dinh & phuong phép diéu ché 2.

Chét phan tng téng hop carbamat va céc didu kién phan ting giéng nhu dugc

md ta trong phwong phéap didu ché 1 trén day.

Ngoai ra, phan tmg loai b6 nhém bao v¢, phan ting bd sung nhém thé Rs va

phan tmg lién hop gidng nhu d4 dugc mo ta trong phuong phap diéu ché 2 trén day.

Duoc phim chira hop chét biphenyl

Sang ché con d& xuét chét déi khéang thu thé muscarinic M3 chira hoat chét 13

hop chét co6 cong thac 1, chét déng phén lap thé cua n6, mudi dugc dung cia no, hoic

hydrat cia né.
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Theo sang ché, chat déi khang thu thé muscarinic M3 c6 thé 13 duoc phém duoc
dung dé phong va diu trj bénh dugc chon tir nhém bao gdm: bénh nghén mach phdi
man tinh, hen suyén, hoi chirng rudt kich thich, tiéu khong ty chu, viém miii, viém dai
trang co thit, viém bang quang man tinh, bénh Alzheimer, sa sut tri tué do tudi gia,
bénh tdng nhén 4p, tAm than phén liét, bénh trao ngugce da day - thuc quan, roi loan

nhip tim, va hdi ching tang tiét nudc bot.

Theo sang ché, ngoai hop chit co cong thirc 1 hodc mudi dugc dung ctia né,
chit dbi khang thu thé muscarinic M3 con ¢6 thé chira mot hay nhiéu hoat chét c6
chire néng twong dwong hoic gin gidng nhu hop chit ¢ cong thuc 1 hoic mudi dugc

dung cia no.

Khi dugc st dung, dugc phdm theo sang ché con co thé bao gbm it nhit mot
chét mang dugc dung. Chét mang dugc dung dugc sit dung trong durgc phim coa séng
ché c6 thé 1a nudc mudi sinh Iy, nuée cht, dung dich Ringer, dung dich mudi dém,
dung dich mantodextrin, glyxerol, etanol, hoic hdn hop ctia mot hay nhiéu loai trén.
Néu cén, cac chét phu gia thong thudng khéc nhu chét chéng oxy héa, chit dém hogc
chét dbi khang khuin c6 thé duoc thém vao dugc phdm cia sang ché. Ngoai ra, chit
pha lodng, chit phén tan, chit hoat dong bé mat, chét két dinh va chét boi tron cling ¢
thé dugc thém vao duoc phém dé tao thanh dugc phém c6 thé tiém nhu dung dich
nuée, huyén phu hodc nhii tuong, thudc vién, vién nang, thubc dang hat nh6 hodc vién
nén. Hon nita, dugc phim theo sang ché t6t hon 1a dugc bao ché tuy thudc vao loai
bénh cu thé hoic thanh phén cia chiing, bang cach sir dung phuong phép thich hgp da
biét trong linh vuc y dugc hodc phuong phip dugc méd ti trong Remington’s

Pharmaceutical Science, Merck Publishing Company, Easton PA.

Ngoai ra, khi chdt d6i khang thu thd muscarinic M3 cua sang ché dugc sir dung
theo dwdng ubng, thi hop chét c6 cong thiac 1 hoic mudi dugce dung ciia n6 c6 thé
chiém 1 dén 95%, t8t hon 1a 1 dén 70% so véi téng khdi luong ciia chét déi khang thu
thé M3.
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Dugc phdm theo sing ché c6 thé dugc st dung theo dudng ubng hoic theo
duong tiém dudi dang dung dich c6 thé tiém, thudc dan, thubc thim thiu qua da, thubc

dang hit hoic thudc dat trong bang quang.

Séng ché con mé ta phuong phép diéu trj hodc 1am giam nhe bénh lién quan dén
hoat tinh ctia thu thé muscarinic M3, phuong phap bao gdm viéc st dung chit dbi
khéng thy thé muscarinic M3 chtra hoat chét 13 hop chét c6 cong thirc 1 hoic mubi

dugc dung ctia n6 cho ngudi va dong vét can hoat tinh khéng thu thé muscarinic M3.

Chét dbi khéang thyu thé muscarinic M3 theo sang ché co thé dugc st dung riéng
r& hoic két hop véi liéu phap phau thuat, liéu phap hormon, didu tri bang thudc va chét
bién ddi dép tmg sinh hoc d& phong va diéu trj bénh lién quan dén hoat tinh cta thy thé

muscarinic M3.

Din chét biphenyl theo sang ché c6 & lwc va tinh chon loc véi thu thé
muscarinic M3 va it doc hon. Nhu vay, hgp chét biphenyl nay c6 thé dugc st dung
lam thudc dé phong hodc didu tri nhiéu bénh khac nhau c6 lién quan dén thu thé
muscarinic M3, cu thé 1a bénh vé h¢ tiét niéu nhw chimg d4i ddm, chimg déi rét thin
kinh, bénh bang quang thén kinh, bang quang khéng 6n dinh, viém bang quang man
tinh, co thit bang quang, tiéu khong ty chi, hogc di tiéu thuong xuyén; bénh vé hé hod
hip nhu bénh nghén mach phdi man tinh, hen suyén, viém phé quan man tinh, hay
viém mfii; v cac bénh vé tiéu hoa nhu hoi ching rudt kich thich, viém dai trang co

thit hodc viém tai thira.

Vi hop chét biphenyl cua sang ché c6 tinh chon loc cao véi thu thé muscarinic
M2 va thy thé muscarinic M3 vén ¢6 mat trong co tron, mo tuyén va mdt sb co quan
khéc, nén céc hgp chét biphenyl nay la chét dbi khang thu thé M3 ¢6 it tac dung phu,
va do d6 rét hitu ich & 1am thude phong va didu tri c4c bénh nhu tiéu khong ty cha, di
tiéu thuong xuyén, nghén mach phdi man tinh, hen suyén, viém phé quan man tinh,

viém miii, va nhiéu bénh khic.
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Vi du thwe hién sang ché

Sau ddy, séng ché s& dwoc mo ta chi tiét hon thong qua cic vi du tong hop, vi
du va vi du thir nghiém. Tuy nhién, c4c vi du theo sang ché co thé duoc bién dbi theo
céc cach khac nhau, va pham vi clia sang ché khong bi gi6i han béi cac vi du sau day.
Céc vi du ctia sang ché dugc mo ta dé gitip ngudi c6 hiéu biét trung binh trong linh

vue nay co the hiéu sang ché & mirc d6 day da nhat.

Ngoai ra, trir khi dugc chi ra theo cach cu thé khac, hoa chét duoc dé cap dudi
ddy dugc cung cp béi cac hang Aldrich Korea, Acros, Lancaster, TCI. M4y quang
phd cong hudng tir hat nhan 'H ("H NMR) dugce str dung 13 Varian 400 MHz, va 16 vi

song duoc sir 1a Monowave 300 ctia hdng Anton Paar.
Vi du tdng hop 1: Téng hop axit 4'-flo-[1,1'-biphenyl]-2-carboxylic

Budc 1: Tong hop etyl-2-bromobenzoat

O\/
Br O

Hoa tan axit 2-bromobenzoic (5g, 24,87 mmol) trong etanol (100 ml). Axit
sulfuric dugc thém vao (5 ml) va hon hop dugc khudy dudi didu kién hdi luu trong 24
gid. Sau khi phan tmg két thic, san phim phan tmg dugc 1am mét v& nhiét d6 phong.
Dung méi dugc loai bé bang cach cd san phdm phén tmg duéi &p suét thip, san phim
c¢6 dugc chiét bang nudc va etyl axetat. L6p hiru co dwge 1am khé bing magie sulfat
khan, dugc loc va ¢d. Cin dugce tinh ché bﬁng sdc ky cot dé thu duoc hgp chét mong
muén (4,9 g, 86%).

Buéc 2: Tong hop etyl 4'-flo-[1,1'-biphenyl]-2-carboxylat
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Hoa tan etyl-2-bromobenzoat (1g, 4,37 mmol) da chuin bi & budce 1 trong dung
dich hdn hop toluen (20 ml) va etanol (4 ml), sau d6 thém vao axit 4-flophenyl boronic
(672 mg, 4,80 mmol), kali cacbonat (1,21 g, 8,73 mmol) va tetrakis paladi
triphenylphosphin (504 mg, 0,44 mmol). Hén hgp phan tmg dugc khudy & 100°C
trong 6 gid, duoc lam mat vé nhiét dd phong va dugc lgc qua xelit. Dung méi duoc
loai bo bang cach cd san phim phan tng duéi &p suat thip. San phim c6 dugc chiét
bang nudc va etyl axetat. Lé6p hitu co dugc 1am kho bing magie sulfat khan, duoc loc
va ¢6. Cin dugc tinh ché bang sic ky cot dé thu duogc hop chét mong mudn (948 mg,
89%).

Budc 3: Tong hop axit 4'-flo-[1,1'-biphenyl]-2-carboxylic

() on
g}
F

Hoa tan etyl 4'-flo-[1,1'-biphenyl]-2-carboxylat (948 mg, 3,33 mmol) da chuin
bi & budc 2 trong etanol (20 ml). Dung dich natri hydroxit 2N (5,82 ml, 11,64 mmol)
dugc thém vao va hon hgp dugc khudy duéi diéu kién hdi luu trong 12 gid. San phim
phén tmg duogc 1am mét vé nhiét do phong. Dung mdi dugc loai b bing cach cb san
phdm phan tng dudi ap suét thip. San phim c6 duoc chiét bang axit clohydric 1IN va

diclometan. Lép hitu co duge lam khod béng magie sulfat khan, dugc loc va c6 dé tao

ra hop chit mong mudn (747 mg, 89%).
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Vi du tong hop 2 dén 15

Axit 2-bromobenzoic 12 nguyén liéu ban diu va nguyén liéu phén Ung trong

bang 1 duge st dung dé tdng hop cac hop chit trong vi du tong hop 2 dén 15 theo

phuong phép nhu dugc md ta trong vi du téng hop 1.

Béng 1: Vi du téng hop 1 dén 15

Vidu .
téng hop Tén hoa chat Nguyén liéu phan g

| Axit 4'-flo-[1,1'-biphenyl]-2- | Axit 4-flophenyl boronic
carboxylic

5 Axit  3',5'-diflo-[1,1'-biphenyl]-2- | Axit 3,5-diflophenyl boronic
carboxylic

3 Axit 3',4',5'-triflo-[1,1'-biphenyl]- | Axit 3,4,5-triflophenyl boronic
2-carboxylic

A Axit 3'-flo-[1,1'-biphenyl]-2- | Axit 3-flophenyl boronic
carboxylic

p Axit 4'-metoxy-[1,1'-biphenyl]-2- | Axit 4-metoxyphenyl boronic
carboxylic

. Axit 4'-clo-[1,1'-biphenyl]-2- | Axit 4-clophenyl boronic
carboxylic

; Axit 3'-clo-[1,1'-biphenyl]-2- | Axit 3-clophenyl boronic
carboxylic

5 Axit 3',5'-diclo-[1,1'-biphenyl]-2- | Axit 3,5-diclophenyl boronic
carboxylic

9 Axit 4'-triflometoxy-[1,1'- | Axit 4-triflometoxyphenyl
biphenyl]-2-carboxylic boronic

10 Axit  4'-nitro-[1,1'-biphenyl]-2- | Axit 4-nitrophenyl boronic
carboxylic

. Axit 3'-triflometyl-[1,1'- | Axit 3-triflometylphenyl boronic
biphenyl]-2-carboxylic
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. Axit 4'-triflometyl-[1,1'- | Axit 4-triflometylpheny] boronic
biphenyl]-2-carboxylic

3 Axit 3'-flo-4'-metyl-[1,1'- | Axit 3-flo-4-metylphenyl boronic
biphenyl]-2-carboxylic

1 Axit  3'-metyl-[1,1'-biphenyl]-2- | Axit 3-metylphenyl boronic
carboxylic

s Axit  3'-etoxy-[1,1'-biphenyl]-2- | Axit 3-etoxyphenyl boronic
carboxylic

Vi du tong hop 16: Tong hop axit 3'-clo-5-flo-[1,1'-biphenyl]-2-carboxylic
Buéc 1: Téng hop etyl 2-bromo-4-flobenzoat

F

o
Br O
Hoa tan axit 2-bromo-4-flobenzoic (2,37 g, 10,82 mmol) trong etanol (100ml).
Thionyl clorua (1,57 ml, 21,64 mmol) va hdn hop dugc khudy duéi didu kién hdi Iuu
trong 24 gio. Sau khi két thuc phan ng, san phim phan tmg dugc 1am mat v& nhiét do
phong. Dung méi duge loai bé bing cach co sin phim phan ing duéi ap suit thip.
San phdm cb6 dugc chiét béng nuoc va etyl axetat. Lép hitu co duge lam khd bing
magie sulfat khan, dugc loc va ¢6. Cin duge tinh ché belmg séc ky cot dé thu dugc hop

chét mong muén (2,29 g, 87%).

Budc 2: Tong hop etyl 3'-clo-5-flo-[1,1'-biphenyl]-2-carboxylat

=
L,
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Hoa tan etyl 2-bromo-4-flobenzoat (1,1g, 4,47 mmol) da chuin bi & bude 1
trong toluen (20 ml). Thém vao d6 axit 3-clophenyl boronic (766 mg, 4,90 mmol), kali
cacbonat (1,23 g, 8,90 mmol) va tetrakis paladi triphenylphosphin (520 mg, 0,44
mmol). Hén hop phan tmg dugc khudy & 100°C trong 6 gios rdi dugc 1am mat v& nhiét
d6 phong. San phim phan mg dugc loc qua xelit va dung méi dugc loai bé bing cach
c¢d san phim phan ing dudi 4p suét thip. San phdm c6 duge chiét bang nudc va etyl
axetat. Lop hitu co duoc 1am kho bﬁng magie sulfat khan, dugc loc va cb. Cin dugc

tinh ché bing séc ky cdt dé thu dugce hop chét mong mudn (850 mg, 69%).

Budc 3: Tong hop axit 3'-clo-5-flo-[1,1'-biphenyl]-2-carboxylic

F
L on
gy
Cl
Hoa tan etyl 3'-clo-5-flo-[1,1'-biphenyl]-2-carboxylat (850 mg, 3,05 mmol) da
chuin bi & buéc 2 trong etanol (20 ml). Dung dich natri hydroxit 2N (4,57 ml, 9,15
mmol) dugc thém vao va hdn hop phan tmg duoc khudy duéi didu kién hdi luu trong
12 gio. San phdm phan mg dugc 1am mat vé nhiét do phong. Dung méi duogc loai bod
bing c4ch cd san phadm phan tng dudi ap sut thp rdi cin duogc chiét bing axit

clohydic IN va diclometan. Lép hitu co dugc 1am kho bing magie sulfat khan, dugc

loc va b dé tao ra hop chét mong muén (650 mg, 85%).
Vi du téng hop 17 dén 26

Nguyén lidu ban dau va nguyén liéu phan tng dugc diung dé téng hop céc hop
chét ctia vi du tong hop 17 dén 26 theo phuong phép nhr dwgc mé ta trong vi du tdng
hop 16.

Bang 2: Vi dy téng hop 16 dén 26
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Vidu , Nguyén liéu ban Nguyén li€u phan
téng hop Tén hoéa chat diu g
6 Axit 3'-clo-5-flo-[1,1'- | Axit ~ 2-bromo-4- | Axit 3-clophenyl
biphenyl]-2-carboxylic flobenzoic boronic
17 Axit 3',5-diflo-[1,1'- | Axit 2-bromo-4- | Axit 3-flophenyl
biphenyl]-2-carboxylic flobenzoic boronic
8 Axit 4',5-diflo-[1,1'- | Axit  2-bromo-4- | Axit 4-flophenyl
biphenyl]-2-carboxylic flobenzoic boronic
Axit 3',5,5'-triflo-[1,1'- | Axit 2-bromo-4- | Axit 3,5-
19 biphenyl]-2-carboxylic flobenzoic diflophenyl
boronic
20 Axit 5-flo-[1,1'-biphenyl]-2- | Axit  2-bromo-4- | Axit phenyl
carboxylic flobenzoic boronic
Axit  5-flo-3"-metyl-[1,1'- | Axit  2-bromo-4- | Axit 3-metylphenyl
21 biphenyl]-2-carboxylic flobenzoic boronic
- Axit 4-flo-[1,1'-biphenyl]-2- | Axit  2-bromo-5- | Axit phenyl
carboxylic flobenzoic boronic
’3 Axit 3'4-diflo-[1,1'- | Axit  2-bromo-5- | Axit 3-flophenyl
biphenyl]-2-carboxylic flobenzoic boronic
o Axit 4-metoxy-[1,1'- | Axit  2-bromo-5- | Axit phenyl
biphenyl]-2-carboxylic metoxybenzoic boronic
’s Axit 5-metyl-[1,1'- | Axit  2-bromo-4- | Axit phenyl
biphenyl]-2-carboxylic metylbenzoic boronic
o6 Axit  3'-flo-5-metyl-[1,1'- | Axit  2-bromo-4- | Axit 3-flophenyl
biphenyl]-2-carboxylic metylbenzoic boronic

Vi du tong hop A: Téng hop 2-(1-metylpyrolidin-2-yl)etyl(2-

iodophenyl)carbamat

N
H

Lo
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Hoa tan axit 2-iodobenzoic (1g, 4,03 mmol) trong toluen (50ml). Thém tiép vao
do6 biphenylphosphoryl azit (1,04 ml, 4,84 mmol) va trietylamin (566 pl, 4,03 mmol).
Hén hop phén tmg duoc khudy & nhiét do phong trong 30 phuit, rdi tiép d6 dugc khudy
dudi diéu kién hdi Iuu trong 1 gio. San phém phan éng dwoc lam mét v nhiét do
phong. Tiép do, 2-(2-hydroxyetyl)-1-metylpyrolidin (651 pl, 4,84 mmol) dugc thém
vao va hon hop duge khudy duoi didu kién hdi Iuu trong 12 giv. San phim phén g
dugc 1am maét vé nhiét do phong. Dung méi dugce loai bo bing cich c6 sin phim phan
ng duéi 4p sut thp va san phim cb dugc chiét bang nudc va etyl axetat. Lop hiru co
duoc lam kho b%mg magie sulfat khan, dugc loc va ¢6. Cin dugc tinh ché bﬁng séc ky

cdt dé thu duge hop chit mong mudn (1,16 g, 77%).
Vi du tong hop B dén E

Nguyén lidu ban dau trong bang 3 duoc st dung thay vi axit 2-iodobenzoic dé
téng hop cac hop chét cua vi dy téng hop B dén E theo phuong phap nhu duge md ta
trong vi du tbng hop A.

Bang 3: Vi du téng hop A dén E

Vidu , 5
, Tén hoa chat Nguyén liéu ban dau
tong hop
A 2-(1-Metylpyrolidin-2-yl)etyl(2- Axit 2-iodobenzoic (1 g,
iodophenyl)carbamat(1,16 g, 77%) 4,03 mmol)
2-(1-Metylpyrolidin-2-yl)etyl(2- Axit 2-Bromo-4-flobenzoic
B bromo-4-flophenyl)carbamat (3,7 g, (2,5 g, 11,42 mmol)
94%)
2-(1-Metylpyrolidin-2-yl)etyl(2- Axit 2-bromo-4-
C bromo-4-(triflometyl)phenyl)carbamat (triflometyl)benzoic (2 g,
(1,72 g, 94%) 7,43 mmol)
2-(1-Metylpyrolidin-2-yl)etyl (2- | Axit 2-bromo-4-

D bromo-4-metoxyphenyl)carbamat (2,5 metoxybenzoic (2 g, 7,43
g, 81%) mmol)
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99%)

2-(1-Metylpyrolidin-2-yl)etyl (2- | Axit 2-bromo-4-clobenzoic
E bromo-4-clophenyl)carbamat (38 g, | axit (2,5 g, 10,62 mmol)

Vi du téng hop F: Tdng hop  (R)-(1-metylpyrolidin-3-yl)metyl(2-

bromophenyl)carbamat
X
N~ 07"
Br H N
\
Budc 1: Téng hop

bromophenyl)carbamoyl)oxy)metyl)pyrolidin-1-carboxylat

(R)-tert-butyl3-((((2-

Hoa tan axit 2-bromobenzoic (4,5 g, 22,4 mmol) trong toluen (100 ml) va tiép

do6 biphenylphosphoryl azit (5,8 ml, 26,9 mmol) va trietylamin (3,15 ml, 22,4 mmol)

dugc thém vao. Hon hop duge khudy & nhiét do phong trong 30 phut, rdi tiép d6 dugce

khudy duéi diéu kién hdi luu trong 1 gio. San phim phan tng dwgc 1am mat v& nhiét

do phong, rdi (R)-tert-butyl 3-(hydroxymetyl)pyrolidin-1-carboxylat (5,41 g, 26,9

mmol) dugc thém vao va hdn hop duge khudy duéi diéu kién hdi Iwu trong 12 gid. San

phAm phéan g dwoc 1am mat vé nhiét do phong. Dung mdi dugc loai b bang cach cd

san pham phén ng dudi 4p suat thdp. San phim c6 dugc chiét bing nuéc va

diclometan. Lép hitu co duge lam kho bang magie sulfat khan, dwoc loc va co. Cén

duoc tinh ché bing séc ky cot dé thu dugc hop chét mong mudn (8,1 g, 91%).

Buée 2: Tong hop (R)-pyrolidin-3-ylmetyl (2-bromophenyl)carbamat
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Hoa tan (R)-tert-butyl 3-((((2-bromophenyl) carbamoyl)oxy)metyl)pyrolidin-1-
carboxylat (8,1 g, 20,29 mmol) di chuin bi & buéc 1 trong diclometan (100 ml). Axit
trifloaxetic (50 ml) dugc thém vao va hdn hop duge khudy & nhiét do phong trong 2
gio. Dung mdi dugc loai bé bang cich ¢b san phim phan tmg dudi ap suit thip, san
phim cb dugc chiét bang dung dich natri hydroxit 2N va diclometan. Lép hitu co dugc
lam khd bang magie sulfat khan, dwoc loc va c¢b. Cin dugc tinh ché bang séc ky cot dé

thu dugc hop chét mong mubn (3,94 g, 65%).

Budc 3: Tng hop (R)-(1-metylpyrolidin-3-yl)metyl (2-bromophenyl)carbamat

e
Brl-I N

Hoa tan (R)-pyrolidin-3-ylmetyl (2-bromophenyl)carbamat (3,94 g, 13,13
mmol) d3 chudn bi & budc 2 trong nude (100 ml), tiép do axit axetic (5 ml), dung dich
formaldehyt (15 ml) va bot kém (1,5g) 1an lugt dwge thém vao va hdn hop duge khudy
& nhiét do phong trong 12 gid. San phim phan tmg dugc loc, duge trung hoa bing
dung dich natri hydroxit 2N ri dugc chiét bang nuéc va diclometan. Lép hitu co dugce
lam kho bé'mg magie sulfat khan, duoc loc va c6. Cin duoc tinh ché b?mg séc ky cot dé

thu duge hgp chit mong mubn (3,06 g, 75%).
Vi du téng hop G dén L

Nguyén liéu ban dau va nguyén li¢u phan Ung trong bang 4 dugc st dung dé
téng hop cac hop chét cta vi du téng hop G dén L theo phuong phap nhu duge md ta
trong vi du tdng hop F.

Bang 4: Vi du tbng hop F dén L
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, Mau Tén hoa chét Nguyén liéu ban diu | Nguyén liéu phéan Gng
tong hop
(R)-(1-metylpyrolidin- | Axit 2- | (R)-tert-butyl 3-
. 3-yD)metyl (2- | bromobenzoic (4,5 | (hydroxymetyl)pyrolidi
bromophenyl)carbamat | g, 22,4 mmol) n-1-carboxylat (5,41 g,
(3,06 g, 75%) 26,9 mmol)
(S)-(1-metylpyrolidin- | Axit 2- | (S)-tert-butyl 3-
G 3-yD)metyl (2- | bromobenzoic (hydroxymetyl)pyrolidi
bromophenyl)carbamat n-1-carboxylat
(R)-(1-metylpyrolidin- | Axit 2-bromo-4- | (R)-tert-butyl 3-
3-yDmetyl (2-bromo-4- | flobenzoic (5 g, | (hydroxymetyl)pyrolidi
i flophenyl)carbamat 22,83 mmol) n-1-carboxylat (5,51 g,
(2,29 g, 30%) 27,4 mmol)
Tong hop (S)-(I- |Axit  2-bromo-4- | (S)-tert-butyl 3-
. metylpyrolidin-3- flobenzoic (hydroxymetyl)pyrolidi |
yDmetyl (2-bromo-4- n-1-carboxylat
flophenyl)carbamat
(R)-(I-metylpyrolidin- | Axit  2-bromo-4- | (R)-tert-butyl 3-
] 3-yDmetyl (2-bromo-4- | clobenzoic (5 g, | (hydroxymetyl)pyrolidi
clophenyl)carbamat 21,23 mmol) n-1-carboxylat (5,1 g,
(2,5 g, 34%) 25,48 mmol)
(R)-(1-metylpyrolidin- | Axit 2-bromo-4- | (R)-tert-butyl 3-
- 3-yDmetyl (2-bromo-4- | metoxybenzoic (3 g, | (hydroxymetyl)pyrolidi
metoxyphenyl)carbama | 12,98 mmol) n-1-carboxylat (3,9 g,
t(2,3 g, 52%) 19,47 mmol)
(R)-(1-metylpyrolidin- | Axit 2-bromo-4,5- | (R)-tert-butyl 3-
3-yDmetyl  (2-bromo- | diflobenzoic (1,5 g, | (hydroxymetyl)pyrolidi
L 4,5-diflo 6,33 mmol) n-1-carboxylat (2,55 g,

phenyl)carbamat (884
mg, 40%)

12,65 mmol)
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Vi du téng hop M: Téng hop (S)-(1-metylpyrolidin-2-yl)metyl (2-

bromophenyl)carbamat

Hoa tan axit 2-bromobenzoic (2 g, 9,95 mmol) trong toluen (75 ml), tiép do6
thém vao biphenylphosphoryl azit (2,57 ml, 11,94 mmol) va trietylamin (1,4 ml, 9,95
mmol). Hon hop dugc khudy & nhiét do phong trong 30 phit, rdi dugc khudy dudi
diéu kién hoi Iwu trong 1 gid. San phém phan tmg dugc lam mat v& nhiét do phong, rdi
(8)-(1-metylpyrolidin-2-yl)metanol (1,42 ml, 11,94 mmol) dugc thém vao va hén hop
duoc khudy dudi didu kién hdi luu trong 4 gid. San phim phan tmg duoc 1am mat vé
nhiét d6 phong. Dung mdi dugc loai bo bang cach cb san pham phéan g dudi ap suit
thép. San phim c6 dugc chiét bing nudc va diclometan. Lép hitu co duge 1am kho
bing magie sulfat khan, dugc loc va c6. Cin dugc tinh ché bing sic ky cot dé thu

duoc hop chit mong mubn (1,4 g, 45%,).
Vi du tbng hop N dén P

Nguyén liéu ban d4u va nguyén liéu phan Gng trong bang 5 dugc sir dung dé
téng hop céc hop chét cia vi du téng hop N dén P theo phuong phap nhu dugc mo ta
trong vi du téng hop M.

Béng 5: Vi du tong hop M dén P

té):; f:)p Tén hoa chét Nguyén liéu ban dau Nguyén li¢u phan tmg
(S)-(1-metylpyrolidin-2- | Axit 2- | (S)-(1-
M yD)metyl (2- | bromobenzoic (2 g, | metylpyrolidin-2-
bromophenyl)carbamat | 9,95 mmol) yl)metanol (1,42 ml,
(1,4 g, 45%) 11,94 mmol)

-41-



20149

(S)-(1-metylpyrolidin-2- | Axit
yl)metyl
flophenyl)carbamat
(2,86 g,47%)

2-bromo-4- | (S)-(1-
(2-bromo-4- | flobenzoic

18,26 mmol)

(4g, | metylpyrolidin-2-
yDmetanol (2,6 ml,
21,91 mmol)

(S)-(1-metylpyrolidin-2- | Axit
yl)metyl

(600 mg, 67%)

metoxyphenyl)carbamat | mg, 2,60 mmol)

2-bromo-4- | (S)-(1-
(2-bromo-4- | metoxybenzoic (600 | metylpyrolidin-2-

yD)metanol (463 pl,
3,90 mmol)

(S)-(1-metylpyrolidin-2- | Axit

diflophenyl)carbamat

2-Bromo-4,5- | (S)-(1-
yDmetyl (2-bromo-4,5- | diflobenzoic (1 g, | metylpyrolidin-2-
4,22 mmol)

yl)metanol (730 mg,

(737 mg, 50%) 6,33 mmol)
Vidu
Bang 6: Hop chét trong cac Vi du
Vi du Hop chét Gia trif NMR

[1,1'-biphenyl]-2-yl)carbamat

Q7,0
O

F

2-(1-Metylpyrolidin-2-yl)etyl ~ (4'-flo-

'H NMR (CDCL): & 8,10-7,99
(m, 1H), 7,38-7,26 (m, 3H), 7,20-
7,06 (m, 4H), 6,52-6,41 (bs, 1H),
4,21-4,08 (m, 2H), 3,12-2,99 (m,
1H), 2,29 (m, 3H), 2,20-1,87 (m,
4H), 1,83-1,61 (m, 2H), 1,61-
1,40 (m, 2H)

diflo-[1,1'-biphenyl]-2-yl)carbamat

W

N
H \

/' N \

2-(1-Metylpyrolidin-2-yl)etyl ~ (3',5'-

'H NMR (CDCL): § 8,11-7,96
(m, 1H), 7,45-7,32 (m, 1H), 7,21-
7,07 (m, 2H), 6,98-6,79 (m, 3H),
6,55-6,39 (bs, 1H), 4,27-4,10 (m,
2H), 3,14-2,99 (m, 1H) 2,30 (s,
3H), 2,21-1,85 (m, 4H), 1,85-
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Vidu

Hop chit

Gia tri NMR

1,41 (m, 4H)

2-(1-Metylpyrolidin-2-yl)etyl (3',4',5'-
triflo-[1,1'-biphenyl]-2-yl)carbamat

'H NMR (CDCl3): & 8,00-7,88
(m, 1H), 7,43-7,30 (m, 1H), 7,29-

0 o 7,08 (m, 2H), 7,05-6,91 (m, 2H),
; G N ONQ 6,69-6,52 (bs, 1H), 4,25-4,06 (m,
y H \ 2H), 3,25-3,08 (m, 1H), 2,47-
| 2,17 (m, 5H) 2,14-1,91 (m, 2H),
FY F 1,90-1,45 (m, 4H)
F
2-(1-Metylpyrolidin-2-yl)etyl (3-|'H NMR (CDCl): § 8,13-7,96
flo[1,1'-biphenyl]-2-yl)carbamat (m, 1H), 7,50-7,28 (m, 2H), 7,22-
o 7,00 (m, 5H), 6,60-6,45 (bs, 1H),
4 O \ J\o /\/(N> 4,25-4,07 (m, 2H), 3,13-2,99 (m,
H \ 1H), 2,31 (s, 3H), 2,22-1,41 (m,
O 8H)
F
2-(1-Metylpyrolidin-2-yl)etyl(4'- 'H NMR (CDCls): & 8,13-7,99
metoxy-[1,1'-biphenyl]-2-yl) carbamat | (m, 1H), 7,35-7,22 (m, 4H), 7,20-
o 17,14 (m, 1H), 7,12-7,06 (m, 15,
. O \ ,LOW 7,03-6,95 (m, 2H), 6,63-6,56 (bs,
H \ 1H), 4,23-4,10 (m, 2H), 3,85 (s,
O 3H), 3,10-3,01 (m, 1H), 2,28 (s,
3H) 2,17-1,88 (m, 4H), 1,84-1,62
OCH, (m, 2H), 1,62-1,41 (m, 2H)
2-(1-Metylpyrolidin-2-yl)etyl [1,1'- | 'TH NMR (CDCl3): § 8,11 (s, 1H),
biphenyl]-2-ylcarbamat 7,45 (t, 1H), 7,38 (d, 1H), 7,34
(dd, 2H), 7,21 (dd, 2H), 7,12 (t,
6

. *“/(\B
g

1H), 6,99 (t, 1H), 6,64 (s, 1H),
4,18-4,14 (m, 2H), 3,09-3,01 (m,
1H), 2,40 (s, 3H), 2,34 (m, 3H),
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Vi du Hop chit Gia tri NMR

2,12-2,06 (m, 2H), 1,91-1,82 (m,
1H), 1,78-1,66 (m, 2H), 1,60-
1,56 (m, 1H)

2-(1-Metylpyrolidin-2-yl)etyl (4'-clo- | 'TH NMR (CDCl3): § 8,11-7,94

[1,1'-biphenyl]-2-yl)carbamat (m, 1H), 7,55-6,97 (m, 7H), 6,55-
o 6,35 (bs, 1H), 4,25-3,98 (m, 2H),
, ‘ \ )l\o /\/(r} 3,14-2,94 (m, 1H) 2,29 (s, 3H),
H \ 2,20-1,84 (m, 4H), 1,81-1,37 (m,

O 4H)

Cl
2-(1-Metylpyrolidin-2-yl)etyl ~(3'-clo- | 'H NMR (CDCls): & 8,06 (s, 1H),
[1,1'-biphenyl]-2-yl)carbamat 7,41-7,35 (m, 4H), 7,26-7,22 (m,
o 1H), 7,19-7,16 (m, 1H), 7,14-
O . /\/(> 7,10 (m, 1H), 6,47 (s, 1H), 4,22-
8 N~ O N

H \ 4,15 (m, 2H), 3,07-3,02 (m, 1H),
O 2,29 (s, 3H), 2,16-2,06 (m, 2H),
cl 2,03-1,91 (m, 2H), 1,78-1,62 (m,

2H), 1,60-1,47 (m, 2H)

2-(1-Metylpyrolidin-2-yl)etyl ~ (3',5'- | 'TH NMR (CDCl3): § 8,01 (s, 1H),
diclo-[1,1'-biphenyl]-2-yl)carbamat 7,39-7,35 (m, 2H), 7,22-7,20 (m,

O o 2H), 7,17-7,11 (m, 2H), 6,42 (s,
JLO/\/(NB 1H), 4,22-4,13 (m, 2H), 3,10-

9 N
H \ 3,01 (s, 1H), 2,30 (s, 3H), 2,08-
O 2,04 (m, 2H), 2,03-1,90 (m, 2H),
Cl Cl 1,78-1,60 (m, 2H), 1,58-1,42 (m,

2H)

2-(1-Metylpyrolidin-2-yl)etyl (4'- | TH NMR (CDCls): & 8,03 (s, 1H),
10 | triflometoxy-[1,1'-biphenyl]-2- 7,39-7,34 (m, 3H), 7,31-7,291
yl)carbamat (m, 2H), 7,19-7,11 (m, 2H), 6,44
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Vi du Hop chét Gia tri NMR
o (s, 1H), 4,24-4,15 (m, 2H), 3,04-
O \ L o/\/(,} 3,00 (m, 1H), 2,27 (s, 3H), 2,04-
H \ 2,01 (m, 2H), 2,00-1,88 (m, 2H),
O 1,80-1,63 (m, 2H), 1,59-1,44 (m,
2H)
OCF;
2-(1-Metylpyrolidin-2-yl)etyl (4'-nitro- | 'H NMR (CDCl3): & 8,27-8,24
[1,1'-biphenyl]-2-yl)carbamat (m, 1H), 7,55-7,52 (m, 1H), 7,41-
G o 7,37 (m, 1H), 7,22-7,00 (m, 3H),
AN |\N,U\ o/\/Q 7,01-6,97 (m, 1H), 4,14-4,05 (m,
H \ 2H), 3,37-3,35 (m, 1H), 2,50 (s,
~ | 3H), 2,10-2,04 (m, 2H), 1,93-
N 1,88 (m, 2H), 1,81-1,77 (m, 2H),
NO, 1,66-1,62 (m, 2E)

2-(1-Metylpyrolidin-2-yl)etyl (3- | 'TH NMR (CDCls): & 8,10-7,92
triflometyl-[1,1'-biphenyl]-2- (m, 1H), 7,73-7,46 (m, 3H), 7,44-
yl)carbamat 7,31 (m, 1H), 7,31-7,05 (m, 2H),
. O JO]\ /\/(B 6,55-6,34 (bs, 1H), 4,26-4,02 (m,
2H), 3,20-3,00 (m, 1H), 2,31 (s,
” ° N\ 3H), 2,25-1,88 (m, 4H) 1,86-1,40

O (m, 4H)

CF;

2-(1-Metylpyrolidin-2-yl)etyl (4'- | 'TH NMR (CDCl): & 8,04 (s, 1H),
triflometyl-[1,1'-biphenyl]-2- 7,72 (d, 2H, J=8,0 Hz), 7,48 (d,
yl)carbamat 2H, J=8,4 Hz), 7,41-7,36 (m,
3 1H), 7,20-7,13 (m, 2H), 6,41 (s,

1H), 4,18-4,14 (m, 2H), 3,06-
3,01 (s, 1H), 2,27 (s, 3H), 2,18-
2,04 (m, 2H), 2,02-1,87 (m, 2H),
1,77-1,68 (m, 2H), 1,57-1,43 (m,
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Vidu

Gia tri NMR

CF;

2H)

2-(1-Metylpyrolidin-2-yl)etyl ((3'-flo-
4'-metyl)-[1,1'-biphenyl]-2-

yl)carbamat

J

'H NMR (CDCL): § 8,11-7,99
(m, 1H), 7,39-7,30 (m, 1H), 7,30-
7,14 (m, 2H), 7,14-7,07 (m, 1H),
7,06-6,95 (m, 2H), 6,64-6,54 (bs,

14 \ Joko /\/(r> 1H), 4,26-4,08 (m, 2H), 3,30-
H \ 3,09 (m, 1H), 2,36 (s, 3H), 2,32
‘ (s, 3H), 2,30-2,14 (m, 2H) 2,13-

F 1,92 (m, 2H), 1,92-1,46 (m, 4H)
2-(1-Metylpyrolidin-2-yl)etyl (3'- | TH NMR (CDCls): § 8,10 (s, 1H),
metyl-[1,1'-biphenyl]-2-yl)carbamat 7,38-7,33 (m, 2H), 7,26-7,17 (m,
p o 3H), 7,15-7,09 (m, 1H), 6,66 (s,
AN |\N/”\O/\/(f‘> 1H), 4,19-4,16 (m, 2H), 3,21-
H \ 3,01 (s, 1H), 2,41 (s, 3H), 2,28 (s,
Z | 3H), 2,23-2,12 (m, 2H), 2,10-
NN 1,91 (m, 2H), 1,83-1,63 (m, 2H),

1,60-1,43 (m, 2H)

2-(1-Metylpyrolidin-2-yl)etyl (3'- | 'HNMR (CDCl3): § 8,10 (s, 1H),
etoxy-[1,1'-biphenyl]-2-yl)carbamat 7,37-7,31 (m, 2H), 7,23-7,18 (m,
o 2H), 7,11-7,08 (m, 1H), 7,00-
16 O /U\O/\/(N> 6,86 (m, 2H), 6,70 (s, 1H), 4,17-

N
H \

SN

4,01 (m, 4H), 3,18-3,15 (m, 1H),
2,36 (s, 3H), 2,23-2,16 (m, 2H),
2,08-1,91 (m, 2H), 1,81-1,71 (m,
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Vidu

Hop chit

Gié tri NMR

2H), 1,63-1,41 (m, 2H), 1,40-
1,38 (m, 3H)

17

2-(1-Metylpyrolidin-2-yl)etyl  (3'-clo-

5-flo-[1,1'-biphenyl]-2-yl)carbamat
F
LS D
N6 N
H \
I Cl

TH NMR (CDCls): § 7,94 (s, 1H),
7,41-7,36 (m, 2H), 7,32 (s, 1H),
7,22-7,20 (m, 1H), 7,07-7,02 (m,
1H), 6,92-6,89 (m, 1H), 6,38 (s,
1H), 4,17-4,13 (m, 2H), 3,04-
3,00 (m, 1H), 2,27 (s, 3H), 2,15-
2,03 (m, 2H), 2,00-1,87 (m, 2H),
1,80-1,64 (m, 2H), 1,56-1,40 (m,
2H)

18

2-(1-Metylpyrolidin-2-yl)etyl 3',5-

diflo-[1,1'-biphenyl]-2-yl)carbamat
F ‘ (o) /\/D
oo N
H \
9

TH NMR (CDCls): 6 7,86 (s, 1H),
7,44-7,39 (m, 1H), 7,26-7,22 (m,
1H), 7,17-7,08 (m, 1H), 7,06-
7,02 (m, 1H), 7,01-6,91 (m, 2H),
6,75 (s, 1H), 4,15-4,06 (m, 2H),
3,30-3,27 (m, 1H), 2,47 (s, 3H),
2,10-1,93 (m, 2H), 1,87-1,73 (m,
2H), 1,70-1,54 (m, 2H)

19

2-(1-Metylpyrolidin-2-yl)etyl (4',5-

diflo-[1,1'-biphenyl]-2-yl)carbamat

F | 0] /\p
\NJ\O N
H \

/ N/ \

-

TH NMR (CDCL): § 7,97 (s, 1H),
7,32-7,26 (m, 1H), 7,24-7,21 (m,
1H), 7,19-7,13 (m, 2H), 7,07-
7,00 (m, 1H), 6,92-6,90 (m, 1H),
6,48 (s, 1H), 4,16-4,10 (m, 2H),
3,20-3,17 (m, 1H), 2,26 (s, 3H),
2,17-2,15 (m, 2H), 2,07-1,96 (m,
2H), 1,83-1,72 (m, 2H), 1,69-
1,65 (m, 2H)

20

2-(1-Metylpyrolidin-2-yl)etyl (3',5,5'-
triflo-[1,1'-biphenyl]-2-yl)carbamat

'H NMR (CDCL): § 7,82-7,66
(bs, 1H), 7,12-6,75 (m, 5H), 4,27-
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Vidu

Hop chit

Gia tri NMR

3,99 (m, 2H), 3,51-3,30 (bs, 1H)
2,75-2,34 (m, 5H), 2,20-1,55 (m,
6H)

21

2-(1-Metylpyrolidin-2-yl)etyl ~ (5-flo-

[1,1'-biphenyl]-2-yl)carbamat

| a LD

N
H \

F

)

N/ \
i

(

TH NMR (CDCls): 5 7,98 (s, 1H),
7,50-7,39 (m, 3H), 7,34-7,27 (m,
2H), 7,06-7,01 (m, 1H), 6,98-
6,92 (m, 1H), 6,45 (s, 1H), 4,17-
4,07 (m, 2H), 3,05-3,01 (m, 1H),
2,27 (s, 3H), 2,22-2,02 (m, 2H),
2,01-1,80 (m, 2H), 1,78-1,61 (m,
2H), 1,58-1,40 (m, 2H)

22

2-(1-Metylpyrolidin-2-yl)etyl (5-flo-3'-
metyl-[1,1'-biphenyl]-2-yl)carbamat

¥V
O

'H NMR (CDCls): 5 8,01 (s, 1H),
7,36-7,32 (m, 1H), 7,27-7,21 (m,
2H), 7,13-7,11 (m, 1H), 7,05-
7,00 (m, 1H), 6,96-6,90 (m, 1H),
6,51 (s, 1H), 4,16-4,09 (m, 2H),
3,06-3,02 (m, 1H), 2,39 (s, 3H),
2,28 (s, 3H), 2,18-2,07 (m, 2H),
2,05-1,88 (m, 2H), 1,81-1,62 (m,
2H), 1,58-1,44 (m, 2H)

23

2-(1-Metylpyrolidin-2-yl)etyl ~ (4-flo-

[1,1'-biphenyl]-2-yl)carbamat
F

S *“p
g

'H NMR (CDCl): 5 7,97 (s, 1H),
7,48-7,45 (m, 2H), 7,42-7,40 (m,
1H), 7,32-7,30 (m, 2H), 7,15-
7,11 (m, 1H), 6,82-6,79 (m, 1H),
6,66 (s, 1H), 4,18-4,14 (m, 2H),
3,06-3,04 (m, 1H), 2,30 (s, 3H),
2,15-2,00 (m, 2H), 1,99-1,91 (m,
2H), 1,69-1,58 (m, 2H), 1,56-
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Vi du Hop chit Gia tri NMR
1,48 (m, 2H)
2-(1-Metylpyrolidin-2-yl)etyl ~ (3',4- | 'TH NMR (CDCls): § 7,97 (s, 1H),
diflo-[1,1'-biphenyl]-2-yl)carbamat 7,48-7,44 (m, 1H), 7,28-7,17 (m,
F 2H), 7,15-7,11 (m, 1H), 7,05-
/‘\ o 6,97 (m, 1H), 6,86-6,80 (m, 1H),
24| I I\N J\OW 6,68 (s, 1H), 4,19-4,13 (m, 2H),
I H \ 3,31-3,28 (m, 1H), 2,48 (s, 3H),
d | 2,19-2,07 (m, 2H), 1,95-1,88 (m,
NNF 2H), 1,85-1,70 (m, 2H), 1,67-
1,54 (m, 2H)
2-(1-Metylpyrolidin-2-yl)etyl (4- | 'TH NMR (CDCls): & 7,80 (s, 1H),
metoxy-[1,1'-biphenyl]-2-yl)carbamat | 7,44-7,36 (m, 1H), 7,34-7,29 (m,
OCH; 3H), 7,09-7,07 (m, 1H), 6,68-
)5 ‘ o 6,64 (m, 2H), 4,20-4,14 (m, 2H),
i /\/CB 3,82 (s, 3H), 3,04-3,00 (m, 1H),
H ° I\{ 2,26 (s, 3H), 2,14-2,00 (m, 2H),
O 2,13-1,87 (m, 2H), 1,79-1,59 (m,
2H), 1,56-1,40 (m, 2H)
2-(1-Metylpyrolidin-2-yl)etyl (5- | 'THNMR (CDCl3): § 7,91 (s, 1H),
metyl-[1,1'-biphenyl]-2-yl)carbamat 7,46-7,42 (m, 2H), 7,38-7,29 (m,
o 2H), 7,22-7,18 (m, 1H), 7,02 (s,
.y O N )Lo /\/(r\> 1H), 6,54 (s, 1H), 4,18-4,10 (m,
H \ 2H), 3,21-3,10 (m, 1H), 2,32 (s,
‘ 3H), 2,31 (s, 3H), 2,22-2,16 (m,
2H), 2,12-191 (m, 2H), 1,81-
1,68 (m, 2H), 1,65-1,48 (m, 2H)
2-(1-Metylpyrolidin-2-yletyl (3'-flo-5- | 'H NMR (CDCls): & 7,92 (s, 1H),
.- metyl-[1,1'-biphenyl]-2-yl)carbamat 7,44-7,38 (m, 2H), 7,20-7,15 (m,

1H), 7,13-7,09 (m, 1H), 7,07-
6,97 (m, 2H), 6,55 (s, 1H), 4,17-
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Vidu Hop chit Gia tri NMR

o 4,07 (m, 2H), 3,30-3,23 (m, 1H),
O NJI\O/\/C} 2,49 (s, 3H), 2,37 (s, 3H), 2,15-
H \ 2,05 (m, 2H), 1,93-1,90 (m, 2H),
O 1,79-1,76 (m, 2H), 1,63-1,61 (m,

F 2H)
2-(1-Metylpyrolidin-2-yl)etyl (4-|'H NMR (CDCls): & 8,06-7,93
xyano-[1,1'-biphenyl]-2-yl)carbamat (m, 1H), 7,75 (d, 8,4Hz, 2H),
o 7,49 (d, J=8,0 Hz, 2H), 7,44-7,33
- ‘ N J\O /\/(NB (m, 1H), 7,21-7,09 (m, 2H), 6,42-
H \ 6,38 (bs, 1H), 4,22-4,07 (m, 2H),
‘ 3,11-2,98 (m, 1H), 2,29 (s, 3H),
2,19-1,85 (m, 3H) 1,85-1,39 (m,

CN 5H)
2-(1-Metylpyrolidin-2-yl)etyl ~ (3'-(3- | 'H NMR (CDCls): § 8,03 (s, 1H),
hydroxypropyl)-[1,1'-biphenyl]-2- 7,39-7,28 (m, 3H), 7,23-7,11 (m,
yl)carbamat 3H), 7,05-7,01 (m, 1H), 6,67 (s,
o 1H), 4,23-4,14 (m, 2H), 3,66-
29 O \ )l\o /\/(N> 3,60 (m, 2H), 3,17-3,03 (m, 1H),
H \ 2,75-2,71 (m, 2H), 2,32 (s, 3H),
O 2,24-2,10 (m, 2H), 2,05-1,96 (m,
OH 2H), 1,94-1,83 (m, 2H), 1,81-

1,69 (m, 2H), 1,61-1,46 (m, 2H)

2-(1-Metylpyrolidin-2-yl)etyl (4'- | 'TH NMR (CDCls): & 8,11 (s, 1H),
(dimetylamino)-[1,1'-biphenyl]-2- 7,28 (t, 1H, J=7,2 Hz), 7,23-7,19
yl)carbamat (m, 2H), 7,19-7,17 (m, 1H), 7,07
30 (t, 1H, J=7,6 Hz), 6,81 (t, 2H,

1=2,8 Hz), 6,74 (s, 1H), 4,18-4,14
(m, 2H), 3,09-3,01 (m, 1H), 3,00
(s, 9H), 2,14 (s, 3H), 2,12-2,06
(m, 2H), 2,01-1,92 (m, 2H), 1,79-

-50-




Vidu

Gia tri NMR

PR

1,66 (m, 2H), 1,58-1,46 (m, 2H)

31

2-(1-Metylpyrolidin-2-yl)etyl (4'-(tert-
butyl)-[1,1'-biphenyl]-2-yl)carbamat

S *NQ
g

TH NMR (CDCL): 5 8,04 (s, 1H),
7,48-7,46 (m, 2H), 7,35-7,27 (m,
3H), 7,24-7,19 (m, 1H), 7,12
7,08 (m, 1H), 6,67 (s, 1H), 4,17-
4,13 (m, 2H), 3,10-3,07 (m, 1H),
2,30 (s, 3H), 2,18-1,99 (m, 2H),
1,98-1,90 (m, 2H), 1,80-1,62 (m,
2H), 1,44-1,36 (m, 2H), 1,36 (s,
9H)

32

2-(1-Metylpyrolidin-2-y1)etyl (2'-

amino-[1,1'-biphenyl]-2-yl)carbamat

¥ I=
me

=z

TH NMR (CDCl): 5 8,11 (s, 1H),
7,37 (t, 1H, J=8,0 Hz), 7,22-7,20
(m, 2H), 7,13 (t, 1H, J=7,6 Hz),
7,06 (d, 1H, I=7,6 Hz), 6,86-6,78
(m, 2H), 4,15-4,11 (m, 2H), 3,08-
3,04 (s, 1H), 2,25 (s, 3H), 2,17-
2,10 (m, 2H), 2,02-1,90 (m, 2H),
1,78-1,66 (m, 2H), 1,58-1,46 (m,
2H)

33

2-(1-Metylpyrolidin-2-yl)etyl (3'-

amino-[1,1"-biphenyl]-2-yl)carbamat

'H NMR (CDsOD): & 7,83 (s,
1H), 7,29-7,15 (m, 3H), 7,06-
7,00 (m, 2H), 6,80-6,77 (m, 2H),
4,14-4,10 (m, 2H), 3,30 (s, 3H),
3,20-3,15 (m, 1H), 2,45-2,43 (m,
2H), 2,10-2,00 (m, 2H), 1,84-
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Vi du Hop chat Gia tri NMR
‘ o 1,81 (m, 2H), 1,62-1,47 (m, 2H)
oLy
iil.ﬂ NH,
2-(1-Metylpyrolidin-2-yl)etyl ~ (2'-flo- | 'H NMR (CDCIs): & 7,96 (s, 1H),
[1,1'-biphenyl]-2-yl)carbamat 7,42-7,36 (m, 3H), 7,31-7,14 (m,
o 3H), 6,99-6,97 (m, 1H), 6,45 (s,
O /U\ /\/CB 1H), 4,15-4,08 (m, 2H), 3,26-
34 N~ O N
F H \ 3,22 (s, 1H), 2,39 (s, 3H), 2,35-
O 2,25 (m, 2H), 2,09-1,96 (m, 2H),
1,88-1,64 (m, 2H), 1,60-1,53 (m,
2H)
2-(1-Metylpyrolidin-2-yl)etyl (2'-clo- | 'H NMR (CDCls): 5 8,01 (s, 1H),
[1,1'-biphenyl]-2-yl)carbamat 7,51-7,48 (m, 1H), 7,41-7,34 (m,
o 2H), 7,28-7,13 (m, 3H), 6,96-
35 ‘ NJ\O/\/(N> 6,93 (m, 1H), 6,26 (s, 1H), 4,18-
Cl H \ 4,05 (m, 2H), 3,22-3,20 (s, 1H),
‘ 2,37 (s, 3H), 2,35-2,28 (m, 2H),
2,07-1,93 (m, 2H), 1,84-1,63 (m,
2H), 1,57-1,52 (m, 2H)
2-(1-Metylpyrolidin-2-yl)etyl (2'- | 'TH NMR (CDCl): & 7,84 (s, 1H),
hydroxy-[1,1'-biphenyl]-2-yl)carbamat | 7,39-7,33 (m, 1H), 7,31-7,12 (m,
o 4H), 7,05-7,01 (m, 1H), 6,96-
y ‘ NJ'\ O/\/(NB 6,90 (m, 1H), 4,21-4,09 (m, 2H),
HO H \ 3,21-3,14 (s, 1H), 2,40 (s, 3H),
O 2,36-2,26 (m, 2H), 2,13-1,96 (m,
2H), 1,84-1,66 (m, 2H), 1,64-
1,53 (m, 2H)
37 | 2-(1-Metylpyrolidin-2-yl)etyl ~(3'-tert- | 'H NMR (CDCl5): & 8,11 (s, 1H),
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Vi du Hop chit Gia tri NMR
butyl-5'-metyl-[1,1'-biphenyl]-2- 7,35-7,27 (m, 1H), 7,23-7,21 (m,
yl)carbamat 2H), 7,18 (s, 1H), 7,13-7,09 (m,

o 1H), 6,99 (s, 1H), 6,74 (s, 1H),
‘ N ,U\O /\/(N> 4,17-4,12 (m, 2H), 3,12-3,09 (m,
H \ 1H), 2,39 (s, 3H), 2,30 (s, 3H),
O 2,23-2,11 (m, 2H), 2,01-1,98 (m,
2H), 1,79-1,66 (m, 2H), 1,58-
| 1,46 (m, 2H), 1,32 (m, 9H)
2-(1-Metylpyrolidin-2-yl)etyl ~ (4'-flo- | 'H NMR (CDCl3): & 7,99 (s, 1H),
3'-(triflometyl)-[1,1'-biphenyl]-2- 7,60-7,58 (m, 1H), 7,56-7,53 (m,
yl)carbamat 1H), 7,41-7,36 (m, 1H), 7,32-
0 7,27 (m, 1H), 7,20-7,14 (m, 2H),
38 ‘ NJ\O/\/(N> 6,37 (s, 1H), 4,18-4,13 (m, 2H),
H \ 3,14-3,12 (m, 1H), 2,34 (s, 3H),
‘ 2,34-2,21 (m, 2H), 2,06-1,93 (m,
CF; 2H), 1,76-1,68 (m, 2H), 1,64-
F 1,46 (m, 2H)
2-(1-Metylpyrolidin-2-yl)etyl (4- | 'TH NMR (CDCls): § 8,04 (s, 1H),
amino-3'-clo-[1,1'-biphenyl]-2- 7,30 (t, 1H, J=8,0 Hz), 7,15-7,12
yl)carbamat (m, 2H), 7,07-7,03 (m, 2H), 6,82
N 0 (d, 1H, J=8,4 Hz), 6,59 (s, 1H),
39 | |\NJ\ o/\/Q 4,18-4,09 (m, 2H), 3,08-3,04 (m,
H \ 1H), 2,30 (s, 3H), 2,25-2,10 (m,
~ | 2H), 2,08-1,91 (m, 2H), 1,81-
\(\Cl 1,57 (m, 2H), 1,56-1,43 (m, 2H)
NH,
2-(1-Metylpyrolidin-2-yl)etyl (3- | '"H NMR (CDs;OD): § 7,84 (s,
40 hydroxy-[1,1'-biphenyl]-2-yl)carbamat | 1H), 7,31-7,18 (m, 3H), 7,06-

7,02 (m, 2H), 6,82-6,79 (m, 2H),
4,11-4,08 (m, 2H), 3,30 (s, 3H),
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Vi du Hop chit Gia tri NMR
o 3,21-3,18 (m, 1H), 2,45-2,43 (m,
‘ NJ\ o/\/Q 2H), 2,08-2,01 (m, 2H), 1,84-
H \ 1,82 (m, 2H), 1,61-1,45 (m, 2H)
L,
2-(1-Metylpyrolidin-2-yl)etyl (3'-clo- | 'TH NMR (CDCl): & 8,06-7,93
4'-flo-[1,1'-biphenyl]-2-yl)carbamat (bs, 1H), 7,41-7,38 (m, 1H), 7,38-
o 7,34 (m, 1H), 7,23-7,19 (m, 3H),
O L w 7,17-7,10 (m, 2H), 6,51-6,44 (bs,
41 H ° I‘ 1H), 4,20-4,12 (m, 2H), 3,16-
O 3,07 (bs, 1H) 2,33 (s, 3H), 2,25-
Cl 2,13 (m, 2H), 2,07-1,92 (m, 2H),
F 1,84-1,65 (m, 2H), 1,65-1,46 (m,
2H)
2-(1-Metylpyrolidin-2-yl)etyl (3',4',5- | 'H NMR (CDCl3): § 7,98 (s, 1H),
triflo-[1,1'-biphenyl]-2-yl)carbamat 7,29-7,28 (m, 1H), 7,17-7,14 (m,
F o 1H), 7,08-7,03 (m, 2H), 6,90 (dd,
O J]\ /\/(B 1H, J=8,8 Hz, J=2,8 Hz), 6,33 (s,
42 H © l\{ 1H), 4,17-4,13 (m, 2H), 3,05-
O 3,03 (m, 1H), 2,28 (s, 3H), 2,08-
F 2,03 (m, 2H), 2,02-1,89 (m, 2H),
F 1,79-1,63 (m, 2H), 1,60-1,42 (m,
2H)
2-(1-Metylpyrolidin-2-yl)etyl ~ (3',4'- | 'TH NMR (CDCl): & 7,94 (s, 1H),
diclo-5-flo-[1,1'-biphenyl]-2- 7,54 (d, 1H, J=8,4 Hz), 7,44 (d,
yl)carbamat IH, J=2,0 Hz), 7,19 (dd, 1H,
43 J=8,4 Hz, J=2,0 Hz), 7,09-7,05

(m, 1H), 6,91 (dd, 1H, J=8,4 Hz,
1=2,8 Hz), 6,38 (s, 1H), 4,20-4,14
(m, 2H), 3,17-3,16 (m, 1H), 2,36
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Vi du Hop chit Gia tri NMR
F (s, 3H), 2,07-1,96 (m, 2H), 1,83-
‘ )0]\ /\/CB 1,80 (m, 2H), 1,77-1,71 (m, 2H),
N o N 1,58-1,54 (m, 2H)
iill] Cl
Cl
2-(1-Metylpyrolidin-2-yl)etyl (3'-etyl- | 'TH NMR (CDCls): & 8,01 (s, 1H),
5-flo-[1,1'-biphenyl]-2-yl)carbamat 7,38 (t, 1H, J=8,0 Hz), 7,25-7,23
F (m, 1H), 7,16-7,13 (m, 2H), 7,05-
‘ j)\ /\/(> 7,00 (m, 1H), 6,95-6,92 (m, 1H),
N N" 0 N\ 6,53 (s, 1H), 4,17-4,12 (m, 2H),
3,05-3,03 (m, 1H), 2,68 (q, 2H,
‘ J=7,6 Hz), 2,28 (s, 3H), 2,16-2,02
(m, 2H), 2,00-1,88 (m, 2H), 1,78-
1,62 (m, 2H), 1,59-1,41 (m, 2H),
1,25 (t, 3H, J=7,6 Hz)
2-(1-Metylpyrolidin-2-yl)etyl ~ (5-flo- | '"H NMR (CDCls): & 8,01 (s, 1H),
3',5'-dimetyl-[1,1'-biphenyl]-2- 7,03-6,98 (m, 2H), 6,93-6,89 (m,
yl)carbamat 2H), 6,55 (s, 1H), 4,20-4,14 (m,
45 o 2H), 3,03-3,01 (m, 1H), 2,38 (s,
‘ )]\ /\/(> 6H), 2,35 (s, 3H), 2,09-2,04 (m,
H 0 N\ 2H), 2,03-1,90 (m, 2H), 1,79-
‘ 1,63 (m, 2H), 1,59-1,44 (m, 2H)
2-(1-Metylpyrolidin-2-yl)etyl (3'- | 'TH NMR (CDCls): & 8,02 (s, 1H),
amino-5-flo-[1,1'-biphenyl]-2- 7,25-7,21 (m, 2H), 7,03-6,99 (m,
46 yl)carbamat 1H), 6,92-6,89 (m, 1H), 6,71-

6,67 (m, 2H), 6,60 (s, 2H), 4,16-
4,12 (m, 2H), 3,04-3,01 (m, 1H),
2,28 (s, 3H), 2,02-1,97 (m, 2H),
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Vidu

Gia tri NMR

I=

‘ NH,

1,96-1,89 (m, 2H), 1,78-1,63 (m,
2H), 1,57-1,41 (m, 2H)

2-(1-Metylpyrolidin-2-yl)etyl
(triflometyl)-[1,1'-biphenyl]-2-

(5-

yl)carbamat

TH NMR (CDCL): 8 8,29 (d, 1H,
J=8,8 Hz), 7,59 (d, 1H, J=8,8
Hz), 7,52-7,49 (m, 2H), 7,46-7,44

F5C - o (m, 2H), 7,36-7,34 (m, 2H), 6,78
47 S |\NJ\0/\/(N> (s, 1H), 4,19-4,16 (m, 2H), 3,12-
H \ 3,10 (m, 1H), 2,33 (s, 3H), 2,17-
Z | 2,05 (m, 2H), 2,03-1,93 (m, 2H),
\ 1,78-1,64 (m, 2H), 1,53-1,51 (m,

2H)
2-(1-Metylpyrolidin-2-yl)etyl (4'-flo-5- | 'H NMR (CDCls): § 8,27 (d, 1H,
(triflometyl)-[1,1'-biphenyl]-2- J=8,4 Hz), 7,59 (d, 1H, J=8,8
yl)carbamat Hz), 7,41 (d, 1H, J=1,2 Hz), 7,34-
F5;C o 7,31 (m, 2H), 7,22-7,18 (m, 2H),
48 O NJ\O/\INB 6,70 (s, 1H), 4,22-4,16 (m, 2H),
H \ 3,26-3,24 (m, 1H), 2,41 (s, 3H),
O 2,35-2,29 (m, 2H), 2,13-1,98 (m,
2H), 1,88-1,77 (m, 2H), 1,62-

F 1,59 (m, 2H)

2-(1-Metylpyrolidin-2-yl)etyl (3'-flo-5- | 'H NMR (CDCls): § 8,29 (d, 1H,
(triflometyl)-[1,1'-biphenyl]-2- J=8,8 Hz), 7,61 (d, 1H, J=8,8
yl)carbamat Hz), 7,51-7,45 (m, 1H), 7,43 (s,
49 1H), 7,18-7,13 (m, 2H), 7,08-

7,06 (m, 1H), 6,71 (s, 1H), 4,21-
4,17 (m, 2H), 3,12-3,10 (m, 1H),
2,33 (s, 3H), 2,19-2,15 (m, 2H),
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Vidu Hop chat Gia tri NMR
FsC o 2,07-1,92 (m, 2H), 1,74-1,71 (m,
‘ i /\IB 2H), 1,53-1,50 (m, 2H)
e
(L,
2-(1-Metylpyrolidin-2-yl)etyl ~ (3',5'- | 'TH NMR (CDCls): & 8,26 (d, 1H,
diflo-5-(triflometyl)-[1,1'-biphenyl]-2- | J=8,8 Hz), 7,62 (d, 1H, J=8,8
yl)carbamat Hz), 7,43 (s, 1H), 6,93-6,89 (m,
50 FsC o 3H), 6,78 (s, 1H), 4,24-4,19 (m,
O . /\I> 2H), 3,28-3,21 (m, 1H), 2,45 (s,
H ° h{ 3H), 2,15-2,04 (m, 2H), 1,89-
O 1,87 (m, 2H), 1,82-1,80 (m, 2H),
F F 1,67-1,63 (m, 2H)
2-(1-Metylpyrolidin-2-yl)etyl ~(3'-clo- | 'TH NMR (CDCIl3): § 8,27 (d, 1H,
5-(triflometyl)-[1,1'-biphenyl]-2- J=8,4 Hz), 7,61 (d, 1H, J=8,8
yl)carbamat Hz), 7,47-7,43 (m, 3H), 7,35 (s,
FsC o 1H), 7,25-7,23 (m, 1H), 6,75 (s,
51 O NJ\O/\/(F> 1H), 4,23-4,17 (m, 2H), 3,34-
H \ 3,32 (m, 1H), 2,42 (s, 3H), 2,11-
O 2,05 (m, 2H), 2,02-1,91 (m, 2H),
Cl 1,90-1,83 (m, 2H), 1,83-1,80 (m,
2H)
2-(1-Metylpyrolidin-2-yl)etyl ~ (3'-clo- | 'TH NMR (CDCl3): § 7,91 (s, 1H),
5,5'-diflo-[1,1'-biphenyl]-2- 7,22-7,20 (m, 1H), 7,15-7,13 (m,
yl)carbamat 1H), 7,10-7,05 (m, 1H), 6,99-
F 6,97 (m, 1H), 6,92 (dd, 1H, J=8,8
> O j\ /\/(> Hz, J=2,8 Hz), 6,44 (s, 1H), 4,21-
N O \ 4,14 (m, 2H), 3,22-3,19 (m, 1H),

2,40 (s, 3H), 2,32-2,28 (m, 2H),
2,10-2,02 (m, 2H), 1,86-1,59 (m,
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Vidu

Hop chét

Gia tri NMR

2H), 1,26-1,22 (m, 2H)

2-(1-Metylpyrolidin-2-yl)etyl
4',5-diflo-[1,1'-biphenyl]-2-

yl)carbamat

(3'clo-

TH NMR (CDCl): 3 7,91 (s, 1H),
7,39 (dd, 1H, J=7,2 Hz, J=2,0
Hz), 7,23-7,19 (m, 2H), 7,08-7,04
(m, 1H), 6,90 (dd, 1H, J=8,4 Hz,

F
53 O j\ /\/D 1=2,8 Hz), 6,37 (s, 1H), 4,18-4,13
N O N (m, 2H), 3,14-3,10 (m, 1H), 2,33
‘ (s, 3H), 2,23-2,16 (m, 2H), 2,06-
cl 1,91 (m, 2H), 1,82-1,65 (m, 2H),
F 1,60-1,51 (m, 2H)
2-(1-Metylpyrolidin-2-yl)etyl ~(4'-clo- | 'TH NMR (CDCl3): § 7,81 (s, 1H),
3',5-diflo-[1,1'-biphenyl]-2- 7,47-7,43 (m, 1H), 7,19-7,11 (m,
yl)carbamat 2H), 7,11-6,95 (m, 1H), 6,90 (dd,
F o 1H, J=8,8 Hz, J=3,2 Hz) 6,62 (s,
54 O e w 1H), 4,14-4,04 (m, 2H), 3.21-
N © \ 3,16 (m, 1H), 2,37 (s, 3H), 2,04-
‘ 1,95 (m, 2H), 1,84-1,69 (m, 21),
F 1,67-1,61 (m, 1H), 1,57-1,48 (m,
cl 2H)
2-(1-Metylpyrolidin-2-yl)etyl ~ (3',5- | 'H NMR (CDCls): § 7,90 (s, 1H),
diclo-5-flo-[1,1'-biphenyl]-2- 7,41-7,40 (m, 1H), 7,25-7,22 (m,
yl)carbamat 2H), 7,10-7,05 (m, 1H), 6,91 (dd,
F 1H, J=8,8 Hz, J=2,8 Hz), 6,38 (s,
55 O JOL w 1H), 4,20-4,16 (m, 2H), 3,16-
N O N\ 3,12 (m, 1H), 2,36 (s, 3H), 2,23-
O 2,21 (m, 2H), 2,09-1,94 (m, 2H),
cl Cl 1,80-1,64 (m, 2H), 1,56-1,52 (m,
2H)
5 2-(1-Metylpyrolidin-2-yl)etyl ~ (3',5'- | 'H NMR (CDCls): & 7,81 (s, 1H),

diclo-4',5-diflo-[1,1"-biphenyl]-2-

7,31-7,30 (m, 1H), 7,19-7,18 (m,
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Vi du Hop chit Gia tri NMR
yl)carbamat 1H), 7,09-7,04 (m, 1H), 6,91-
F o 6,62 (m, 1H), 6,61 (s, 1H), 4,20-
O Py w 4,11 (m, 2H), 3,26-3,22 (m, 1H),
TN © N 2,42-2,30 (m, 4H), 2,11-1,93 (m,
‘ 2H), 1,88-1,63 (m, 2H), 1,61-
Cl Cl 1,54 (m, 2H)
F
2-(1-Metylpyrolidin-2-yl)etyl ~ (3'-clo- | 'H NMR (CDCls): & 7,83 (s, 1H),
5-flo-5'-hydroxy-[1,1'-biphenyl]-2- 7,03-6,95 (m, 1H), 6,91-6,88 (m,
yl)carbamat 1H), 6,80 (s, 1H), 6,73-6,66 (m,
5 F o 2H), 4,12-4,07 (m, 2H), 3,21-
O NJ\O/\/(N> 3,17 (m, 1H), 2,35 (s, 3H), 2,28-
H \ 2,24 (m, 2H), 1,82-1,65 (m, 2H),
O 1,62-1,55 (m, 2H), 1,25-1,21 (m,
HO cl 2H)
2-(1-Metylpyrolidin-2-yl)etyl (3'-clo- | 'H NMR (CDCLy): 5 7,83 (s, 1H),
5-flo-4'-hydroxy-[1,1'-biphenyl]-2- 7,25-7,20 (m, 1H), 7,05-6,92 (m,
yl)carbamat 3H), 6,88 (dd, 1H, J=8,8 Hz,
Fa s o J=2,8 Hz), 6,57 (s, 1H), 4,14-4,06
58 - | N J\o/\/(N> (m, 2H), 3,22-3,17 (m, 1H), 2,40
H \ (s, 3H), 2,39-2,29 (m, 2H), 2,10-
Z | 1,97 (m, 2H), 1,86-1,66 (m, 2H),
N el 1,65-1,54 (m, 2H)
OH
2-(1-Metylpyrolidin-2-yl)etyl ~ (5-flo- | 'TH NMR (CDCl): & 7,99 (s, 1H),
3',4'-dimetyl-[1,1'-biphenyl]-2- 7,22-7,20 (m, 1H), 7,08-6,97 (m,
59 yl)carbamat 3H), 6,90 (dd, 1H, J=9,2 Hz,

J=2,8 Hz), 6,57 (s, 1H), 4,15-4,13
(m, 2H), 3,16-3,12 (m, 1H), 2,31
(s, 3H), 2,29 (s, 6H), 2,02-2,17
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Vidu Hop chat Gia tri NMR
F o (m, 2H), 2,00-1,89 (m, 2H), 1,76-
O Jl\ /\/(> 1,55 (m, 2H), 1,53-1,42 (m, 2H)
o

2-(1-Metylpyrolidin-2-yl)etyl (5- | 'H NMR (CDCls): & 7,93 (s, 1H),
metoxy-[1,1'-biphenyl]-2-yl)carbamat | 7,46-7,40 (m, 2H), 7,39-7,36 (m,
H;CO o 1H), 7,35-7,33 (m, 2H), 6,89 (dd,
O NJ\O/\/(N> 1H, J=8,8 Hz, J=2,8 Hz), 6,77 (d,
H \ 1H, J=2,8 Hz), 6,38 (s, 1H), 4,15-
%0 O 4,10 (m, 2H), 3,86 (s, 3H), 3,14-
3,11 (m, 1H), 2,35 (m, 3H), 2,26-
2,16 (m, 2H), 2,06-1,91 (m, 2H),
1,82-1,62 (m, 2H), 1,60-1,45 (m,

2H)
2-(1-Metylpyrolidin-2-yl)etyl (3'-flo-5- | 'H NMR (CDCls): & 7,82 (s, 1H),
metoxy-[1,1'-biphenyl]-2-yl)carbamat | 7,42-7,39 (m, 1H), 7,14-7,10 (m,
H;CO o 1H), 7,07-7,05 (m, 2H), 6,90 (dd,
‘ i /\/FB 1H, J=8,8 Hz, J=3,2 Hz), 6,75 (d,

N~ O N

61 H \ 1H, J=3,2 Hz), 6,37 (s, 1H), 4,17-
‘ 4,13 (m, 2H), 3,79 (s, 3H), 3,21-
F 3,18 (m, 1H), 2,38 (s, 3H), 2,30-
2,26 (m, 2H), 2,09-1,99 (m, 2H),
1,74-1,70 (m, 2H), 1,56-1,53 (m,

2H)
2-(1-Metylpyrolidin-2-yl)etyl ~ (3',5- | 'TH NMR (CDCls): & 7,72 (s, 1H),
0 diflo-5-metoxy-[1,1'-biphenyl]-2- 7,28-7,26 (m, 1H), 6,92-6,79 (m,

yl)carbamat

3H), 6,74-6,73 (m, 1H), 6,29 (s,
1H), 4,15-4,10 (m, 2H), 3,75 (s,
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Vidu

Hop chit

"Gia tri NMR

O D
NJ\O N
H \

F O F

3H), 3,15-3,10 (m, 1H), 2,34 (s,
3H), 2,27-2,25 (m, 2H), 2,06-
1,96 (m, 2H), 1,78-1,69 (m, 2H),
1,63-1,50 (m, 2H)

2-(1-Metylpyrolidin-2-yl)etyl (3'-clo-
5-metoxy-[1,1'-biphenyl]-2-

yl)carbamat

O
NJ\O N
H \

TH NMR (CDCls): § 7,82 (s, 1H),
7,38-7,34 (m, 2H), 7,23-7,21 (m,
2H), 6,90 (dd, 1H, J=9,2 Hz,
7=2,8 Hz), 6,74 (d, 1H, J=2,8

63 Hz), 6,28 (s, 1H), 4,17-4,12 (m,
2H), 3,78 (s, 3H), 3,16-3,14 (m,
O 1H), 2,35 (s, 3H), 2,23-2,18 (m,
“ 2H), 2,21-1,93 (m, 2H), 1,79-

1,64 (m, 2H), 1,60-1,50 (m, 2H)
2-(1-Metylpyrolidin-2-yl)etyl ~ (3',5'- | 'TH NMR (CDCls): § 7,70 (s, 1H),
diclo-5-metoxy-[1,1'-biphenyl]-2- 7,36-7,35 (m, 1H), 7,23-7,20 (m,
yl)carbamat 2H), 6,90 (dd, 1H, J=8,8 Hz,
H;CO o J=2,8 Hz), 6,73-6,72 (m, 1H),
64 ‘ N J\O /\/(l‘> 6,58 (s, 1H), 4,16-4,08 (m, 2H),
H \ 3,75 (s, 3H), 3,28-3,26 (m, 1H),
‘ 2,43 (s, 3H), 2,40-2,38 (m, 2H),
cl cl 2,08-2,02 (m, 2H), 1,85-1,72 (m,

2H), 1,60-1,57 (m, 2H)

2-(1-Metylpyrolidin-2-yl)etyl  (3'-clo- | 'TH NMR (CDCls): & 7,70 (s, 1H),
4'-flo-5-metoxy-[1,1'-biphenyl]-2- 7,39-7,38 (m, 1H), 7,21-7,19 (m,
yl)carbamat 2H), 6,90 (dd, 1H, J=8,8 Hz,
65 J=2,8 Hz), 6,72-6,71 (m, 1H),

6,21 (s, 1H), 4,15-4,09 (m, 2H),
3,76 (s, 3H), 3,13-3,11 (m, 1H),
2,37 (s, 3H), 2,30-2,23 (m, 2H),
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Vi du Hop chit Gia tri NMR
H,CO ° 2,02-1,97 (m, 2H), 1,79-1,71 (m,
O y ,U\O /\/Q 2H), 1,62-1,56 (m, 2H)
‘ Cl
F
2-(1-Metylpyrolidin-2-yl)etyl ~ (5-clo- | 'H NMR (CDCls): & 8,04 (s, 1H),
[1,1'-biphenyl]-2-yl)carbamat 7,48-7,45 (m, 2H), 7,43-7,39 (m,
Cl o 1H), 7,32-7,28 (m, 3H), 7,23-
N O N J\o NQ 7,18 (m, 1H), 6,56 (s, 1H), 4,16-
H \ 4,12 (m, 2H), 3,06-3,02 (m, 1H),
O 2,28 (s, 3H), 2,12-1,96 (m, 2H),
1,94-1,87 (m, 2H), 1,76-1,64 (m,
2H), 1,57-1,44 (m, 2H)
2-(1-Metylpyrolidin-2-yl)etyl ~ (5-clo- | 'TH NMR (CDCls): § 8,03 (s, 1H),
3'-flo-[1,1'-biphenyl]-2-yl)carbamat | 7,44 (q, 1H, J=8,0 Hz), 7,31 (dd,
cl 1H, J=8,8 Hz, J=2,4 Hz), 7,14-
O /[(j)\ /\/(> 7,10 (m, 2H), 7,05-7,03 (m, 1H),
67 N © N 649 (s, 1H), 4,17-4,13 (m, 2H),
‘ 3,03-3,01 (m, 2H), 2,29 (s, 3H),
F 2,13-1,98 (m, 2H), 1,97-1,88 (m,
2H), 1,77-1,64 (m, 2H), 1,59-
1,42 (m, 2H)
2-(1-Metylpyrolidin-2-yl)etyl ~ (5-clo- | 'TH NMR (CDCls): & 8,02 (s, 1H),
4'-flo-[1,1'-biphenyl]-2-yl)carbamat 7,31-7,28 (m, 3H), 7,18-7,14 (m,
Cl_ N o 3H), 6,44 (s, 1H), 4,17-4,13 (m,
" Il I /\/FB 2H), 3,04-3,01 (m, 1H), 2,28 (s,
H o N

¢

<

3H), 2,10-2,00 (m, 2H), 1,98-
1,87 (m, 2H), 1,78-1,65 (m, 2H),
1,57-1,44 (m, 2H)
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Vidu

Hop chét

"Gia tri NMR

2-(1-Metylpyrolidin-2-yl)etyl
3',5'-diflo-[1,1'-biphenyl]-2-

(5-clo-

TH NMR (CDCL): § 7,99 (s, 1H),
7,34-7,31 (m, 2H), 7,17-7,16 (m,

yl)carbamat 1H), 6,88-6,84 (m, 2H), 6,51 (s,
cl 1H), 4,18-4,10 (m, 2H), 3,16-
% O j)l\ /\/D 3,13 (m, 1H), 2,36 (s, 3H), 2,32-
H o "{ 2,29 (m, 2H), 2,08-1,96 (m, 2H),
‘ 1,82-1,61 (m, 2H), 1,57-1,49 (m,
F F 2H)

2-(1-Metylpyrolidin-2-yletyl ~ (3',5- | 'H NMR (CDCL): & 8,01 (s, 1H),
diclo-[1,1'-biphenyl]-2-yl)carbamat 7,43-7,38 (m, 2H), 7,32-7,30 (m,
Cl_~ o 2H), 7,23-7,21 (m, 1H), 7,17 (d,
- ~ I\N J\o/\/(NB 1H, J=2,4 Hz), 6,47 (s, 1H), 4,18-
H \ 4,13 (m, 2H), 3,06-3,04 (m, 1H),
Z | 2,25 (s, 3H), 2,19-2,06 (m, 2H),
N ¢ 2,05-1,90 (m, 2H), 1,80-1,59 (m,

2H), 1,58-1,44 (m, 2H)
2-(1-Metylpyrolidin-2-yl)etyl (3',5,5'- | 'TH NMR (CDCl3): 5 7,98 (s, 1H),
triclo-[1,1'-biphenyl]-2-yl)carbamat 7,41 (s, 1H), 7,33 (dd, 1H, J=8,8
cl Hz, J=2,4 Hz), 7,23-7,22 (m, 2H),
O /?]\ /\/(> 7,15 (d, 1H, J=2,4 Hz), 6,39 (s,
71 N O N i, 419404 (m, 2H), 3,00-
‘ 3,05 (m, 1H), 2,30 (s, 3H), 2,19-
cl cl 2,07 (m, 2H), 2,04-1,91 (m, 2H),
1,77-1,61 (m, 2H), 1,59-1,43 (m,

2H)

2-(1-Metylpyrolidin-2-yl)etyl ~ (3',5- | '"H NMR (CDCl3): § 7,99 (s, 1H),
diclo-5'-flo-[1,1'-biphenyl]-2- 7,33 (dd, 1H, J=8,8 Hz, J=2,4
72 | yl)carbamat Hz), 7,21-7,13 (m, 3H), 6,96 (dd,

1H, J=8,8 Hz, I=2,4 Hz), 6,46 (s,
1H), 4,20-4,12 (m, 2H), 3,11-
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Vi du Hop chit Gia tri NMR
cl 3,07 (m, 1H), 2,32 (s, 3H), 2,20-
O j\ WD 2,14 (m, 2H), 2,06-1,91 (m, 2H),
N~ © N 1,79-1,62 (m, 2H), 1,60-1,45 (m,
O 2H)
F Cl |
2-(1-Metylpyrolidin-2-yl)etyl (3',5- | 'H NMR (CDCls): & 7,98 (s, 1H),

diclo-4'-flo-[1,1'-biphenyl]-2-

7,39-7,37 (m, 1H), 7,32-7,26 (m,

yl)carbamat 1H), 7,23-7,21 (m, 2H), 7,19 (d,
cl_~ o 1H, J=2,8 Hz), 6,41 (s, 1H), 4,17-
73 « | N /u\o /\/(NB 4,13 (m, 2H), 3,06-3,03 (m, 1H),
N \ 2,26 (s, 3H), 2,39-2,10 (m, 2H),
Z | 2,03-1,89 (m, 2H), 1,80-1,59 (m,
N el 2H), 1,57-1,43 (m, 2H)
(R)-(1-metylpyrolidin-3-yl)metyl (3'- | 'TH NMR (CDCL): & 8,00-7,93
flo-4'-formyl-[ 1,1'-biphenyl]-2- (m, 2H), 7,41-7,37 (t, 1H, J=152
yl)carbamat Hz), 7,29-7,27 (d, 1H, J=8,0 Hz),
o 7,23-7,15 (m, 3H), 6,51 (s, 1H),
74 O \ /U\o/" 4,08-3,97 (m, 2H), 2,60-2,56 (t,
H O 1H, J=17,2 Hz), 2,49-2,45 (m,
‘ N 3H), 2,29-2,24 (m, 4H), 1,96-
F 1,91 (m, 1H), 1,48-1,43 (m, 1H)
H o
2-(1-Metylpyrolidin-2-yl)etyl (3,5~ | 'H NMR (CD;ODY:  7,19-7.17
diflo-5-hydroxy-[1,1'"-biphenyl]-2- (m, 1H), 6,92-6,90 (m, 2H), 6,85-
yl)carbamat 6,76 (m, 2H), 6,72-6,71 (m, 1H),
75 4,10-4,02 (m, 2H), 3,70-3,61 (m,

1H), 3,16-3,10 (m, 2H), 2,83 (s,
3H), 2,27-2,13 (m, 2H), 2,13-
2,02 (m, 2H), 1,77-1,72 (m, 2H)

-64-




Vidu

Gia tri NMR

2-(1-Metylpyrolidin-2-yl)etyl ~ (3',5'-
diclo-5-hydroxy-[1,1'-biphenyl]-2-

yl)carbamat

'H NMR (CDsOD): § 7,33-7,32
(m, 1H), 7,27-7,23 (m, 1H), 7,17-
7,15 (m, 1H), 7,05-7,01 (m, 1H),
6,82-6,79 (m, 1H), 6,72-6,71 (m,

HO o
76 O s /\/(> 1H), 4,11-4,07 (m, 2H), 3,50-
N O "{ 3,47 (m, 1H), 3,04-3,01 (m, 2H),
2,70 (s, 3H), 2,20-2,16 (m, 2H),
cl ‘ cl 1,95-1,90 (m, 2H), 1,75-1,70 (m,
2H)
2-(1-Metylpyrolidin-2-yl)etyl (3'-clo- | 'H NMR (CDs;OD): § 7,44-7,42
4'-flo-5-hydroxy-[1,1'-biphenyl]-2- (m, 1H), 7,27-7,22 (m, 2H), 7,16-
yl)carbamat 7,14 (m, 1H), 6,77-6,75 (m, 1H),
HO o 6,70-6,69 (m, 1H), 4,08-4,02 (m,
77 O L /\/(> 2H), 3,64-3,57 (m, 1H), 3,13-
N © \ 3,09 (m, 2H), 2,86 (s, 3H), 2.27-
O 2,22 (m, 2H), 1,97-1,93 (m, 2H),
cl 1,75-1,70 (m, 2H)
F
(R)-pyrolidin-3-ylmetyl [1,1'- | '"H NMR (CDCls): & 8,17-7,98
biphenyl]-2-ylcarbamat (bs, 1H), 7,60-7,29 (m, 6H), 7,26-
o 7,06 (m, 2H), 6,78-6,61 (bs, 1H),
78 O . 4,17-3,94 (m, 2H), 3,09-2,81 (m,

o0
H
9 "

3H) 2,75-2,59 (m, 1H), 2,56-2,33
(m, 2H), 1,98-1,80 (m, 1H), 1,54-
1,35 (m, 1H)
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Vi du Hop chit Gia tri NMR
(S)-pyrolidin-3-ylmetyl [1,I'-|'TH NMR (CDCls): & 8,07-7,89
biphenyl]-2-ylcarbamat (bs, 1H), 7,58-7,32 (m, 6H), 7,32-

0 7,13 (m, 2H), 7,01-6,85 (bs, 1H),
79 O J\ 4,28-3,98 (m, 3H), 3,47-3,17 (m,
Ir:l| O/\E\ 3H), 3,13-2,95 (m, 1H), 2,80-
O NH 2,62 (m, 1H), 2,25-2,08 (m, 1H),
1,89-1,70 (m, 1H)
(R)-pyrolidin-3-ylmetyl ~ (3',5"-diflo- | 'H NMR (CDCl): § 8,10-7,93
[1,1'-biphenyl]-2-yl)carbamat (bs, 1H), 7,45-7,30 (m, 1H), 7,21-
o 7,08 (m, 2H), 6,98-6,79 (m, 3H),
" O \ J\o/" 6,67-6,51 (bs, 1H), 4,15-3,90 (m,
H [j;L 2H), 3,11-2,76 (m, 3H), 2,71-
‘ 2,53 (m, 8H), 2,48-2,29 (m, 1H),
F F 2,02-2,72 (m, 2H), 1,49-1,29 (m,
1H)

(S)-pyrolidin-3-ylmetyl (3',5"-diflo- | 'H NMR (CDCL): & 8,10-7,89
[1,1'-biphenyl]-2-yl)carbamat (m, 1H), 7,49-7,30 (m, 1H), 7,22-
o 7,04 (m, 2H), 6,98-6,75 (m, 3H),
81 ‘ L 6,68-6,50 (bs, 1H), 4,19-3,85 (m,
|r:l| Om 2H), 3,12-2,75 (m, 3H) 2,72-2,52
‘ NH (bs, 1H), 2,52-2,27 (m, 1H), 2,07-

F F 1,72 (m, 2H), 1,50-1,31 (m, 1H)
(S)-pyrolidin-3-ylmetyl  (5-flo-[1,1'- | 'H NMR (CDCls): & 7,81 (s, 1H),
biphenyl]-2-yl)carbamat 7,45-7,36 (m, 3H), 7,33-7,26 (m,
F o 2H), 7,06-7,01 (m, 1H), 6,97-
. O . /u\ 6,94 (m, 1H), 4,12-4,06 (m, 2H),

O
Q NH

3,35-3,27 (m, 1H), 3,23-3,16 (m,
1H), 3,05-3,02 (m, 1H), 2,69-
2,65 (m, 1H), 2,17-2,12 (m, 1H),
1,82-1,78 (m, 2H)
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Hop chit

Gia tri NMR

&3

(S)-pyrolidin-3-ylmetyl (5-flo-3'-

metyl-[1,1'-biphenyl]-2-yl)carbamat

AQ W
N o“@
~H

TH NMR (CDCL): 5 7,82 (s, 1H),
7,35-7,31 (m, 1H), 7,20-7,18 (m,
1H), 7,18-7,14 (m, 1H), 7,13-
7,11 (m, 1H), 7,07-6,98 (m, 1H),
6,95-6,92 (m, 1H), 4,13-4,07 (m,
2H), 3,38-333 (m, 2H), 3,25-
3,22 (m, 1H), 3,09-3,05 (m, 1H),
2,69-2,65 (m, 1H), 2,38 (s, 3H),
2,15-2,13 (m, 1H), 1,80-1,76 (m,
1H)

84

(R)-pyrolidin-3-ylmetyl (3',5,5'-triflo-

[1,1'-biphenyl]-2-yl)carbamat

'H NMR (CDCL): § 7,98-7,79
(bs, 1H), 7,14-7,00 (m, 1H), 7,00-
6,78 (m, 4H), 6,61-6,45 (bs, 1H),
4,18-3,90 (m, 2H), 3,13-2,80 (m,
3H), 2,70-2,57 (m, 1H), 2,51-
2,21 (m, 2H), 1,94-1,80 (m, 1H),
1,49-1,35 (m, 1H)

85

(S)-pyrolidin-3-ylmetyl (3',5,5'-triflo-

[1,1'-biphenyl]-2-yl)carbamat

:m

'H NMR (CDCL): § 7,96-7,77
(bs, 1H), 7,13-6,99 (m, 1H), 6,99-
6,76 (m, 4H), 6,68-6,50 (bs, 1H),
4,15-3,92 (m, 2H), 3,16-2,90 (bs,
3H), 2,90-2,30 (m, 3H), 1,99-
1,81 (m, 1H), 1,53-1,35 (m, 1H)

86

(R)-pyrolidin-3-ylmetyl (5-metyl-[1,1'-
biphenyl]-2-yl)carbamat

'"H NMR (CDCls): § 7,77 (s, 1H),
7,44-7,40 (m, 2H), 7,37-7,31 (m,
2H), 7,20-7,13 (m, 2H), 7,04 (s,
1H), 6,85 (s, 1H), 4,13-4,04 (m,
2H), 2,78-2,62 (m, 3H), 2,32 (s,
3H), 2,16-2,09 (m, 2H), 2,03 (s,
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Vi du Hop chit Gia tri NMR
‘ o 1H), 1,79-1,70 (m, 2H)
H/U\ 0// , O
‘ NH
(R)-pyrolidin-3-ylmetyl (3'-flo-5- | 'TH NMR (CDCls): & 7,84 (s, 1H),
metyl-[1,1'-biphenyl]-2-yl)carbamat 7,43-7,38 (m, 1H), 7,17-7,08 (m,
o 2H), 7,04-7,02 (m, 2H), 7,01 (s,
87 O N J\o/" 1H), 6,55 (s, 1H), 4,08-3,97 (m,
H Q—l 2H), 2,47-2,33 (m, 3H), 2,32 (s,
‘ 3H), 1,94-1,80 (m, 2H), 1,51-
F 1,40 (m, 2H)
(S)-pyrolidin-2-ylmetyl ~ (4'-flo-[1,1'- | 'H NMR (CDCl): & 8,13-7,94
biphenyl]-2-yl)carbamat (m, 1H), 7,41-7,23 (m, 3H), 7,20-
o 7,02 (m, 4H), 6,75-6,57 (bs, 1H),
O /U\ 4,23-4,04 (m, 1H), 4,02-3,85 (m,
88 N O
H /:NO 1H), 3,47-3,30 (m, 1H), 3,02-
O 2,81 (m, 2H), 2,57-2,25 (bs, 1H),
: 1,95-1,59 (m, 3H), 1,50-1,32 (m,
F 1H)
(R)-(1-metylpyrolidin-3-yl)metyl [1,1'- | 'H NMR (CDClL): § 8,13-7,94
biphenyl]-2-ylcarbamat (bs, 1H), 7,55-7,27 (m, 6H), 7,26-
o 7,03 (m, 2H), 6,77-6,59 (bs, 1H),
89 O J ., 4,18-3,94 (m, 2H), 3,00-2,57 (m,
INI ° O 4H), 2,54-2,49 (m, 1H), 2,47 (s,
O N\ 3H), 2,10-1,98 (m, 1H) 1,67-1,55
(m, 1H)
(5)-(1-metylpyrolidin-3-yl)metyl [1,1'- | 'TH NMR (CDCls): & 8,09-7,94
90 | biphenyl]-2-ylcarbamat (bs, 1H), 7,56-7,31 (m, 6H), 7,30-

7,12 (m, 2H), 6,86-6,72 (bs, 1H),
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o 4,19-4,02 (m, 1H), 3,41-3,05 (m,
NJ\O /\E» 3H), 2,97-2,77 (m, 2H) 2,74 (s,
H N 3H), 2,29-2,15 (m, 1H), 1,89-
‘ \ 1,74 (m, 1H)
(R)-(1-metylpyrolidin-3-yl)metyl 'H NMR (CDCl3): & 8,08-7,95
(3',5"-diflo-[1,1'-biphenyl]-2- (bs, 1H), 7,42-7,33 (m, 1H), 7,21-
yl)carbamat 7,08 (m, 2H), 6,98-6,79 (m, 3H),
01 o 6,59-6,48 (bs, 1H), 4,13-3,95 (m,
N/”\o/,, 2H), 2,69-2,43 (m, 3H), 2.40-
H Q 2,14 (m, 5H), 2,05-1,90 (m, 1H),
O \ 1,57-1,42 (m, 1H)
F F
(S)-(1-metylpyrolidin-3-yl)metyl (3',5'- | 'TH NMR (CDCls): § 8,08-7,95
diflo-[1,1'-biphenyl]-2-yl)carbamat (bs, 1H), 7,42-7,33 (m, 1H), 7,21-
o 7,08 (m, 2H), 6,98-6,79 (m, 3H),
92 O L 6,59-6,48 (bs, 1H), 4,13-3,95 (m,
| ” O/\E\ 2H), 2,69-2,43 (m, 3H), 2,40-
O N\ 2,14 (m, 5H), 2,05-1,90 (m, 1H),
F F 1,57-1,42 (m, 1H)
(S)-(1-metylpyrolidin-3-yl)metyl ~ (5- | 'H NMR (CDCL): & 7,98 (s, 1H),
flo-[1,1'-biphenyl]-2-yl)carbamat 7,49-7,39 (m, 3H), 7,34-7,32 (m,
F o 2H), 7,06-7,01 (m, 1H), 6,94-
o3 O \ /u\o 6,91 (m, 1H), 6,49 (s, 1H), 4,08-
H /\E\ 3,96 (m, 2H), 2,61-2,57 (m, 1H),
O N\ 2,53-2,44 (m, 3H), 2,30 (s, 3H),
2,27-2,22 (m, 1H), 1,98-1,89 (m,
1H), 1,49-1,41 (m, 1H)
(S)-(1-metylpyrolidin-3-yl)metyl ~ (5- | 'TH NMR (CDCl3): § 7,97 (s, 1H),
94 | flo-3'-metyl-[1,1'-biphenyl]-2- 7,37-7,33 (m, 1H), 7,30-7,21 (m,

yl)carbamat

2H), 7,13-7,11 (m, 1H), 7,04
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F o 7,00 (m, 1H), 6,95-6,91 (m, 1H),
‘ J\ 6,58 (s, 1H), 4,08-3,98 (m, 2H),
H om 2,71-2,66 (m, 1H), 2,59-2,46 (m,
N\ 3H), 2,46-2,33 (m, 7H), 2,01-
1,97 (m, 1H), 1,55-1,48 (m, 1H)
(R)-(1-metylpyrolidin-3-yl)metyl 'H NMR (CDCl3): § 7,97-7,81
(3',5,5'-triflo-[1,1'-biphenyl]-2- (bs, 1H), 7,13-7,01 (m, 1H), 6,99-
yl)carbamat 6,78 (m, 4H), 6,57-6,41 (bs, 1H),
F 4,13-3,94 (m, 2H), 2,70-2,42 (m,
» ‘ /[cj)\ _, 4H), 2,05-2,88 (m, 1H), 1,58-
N O O 1,41 (m, 4H)
N
O \
F F
(S)-(1-metylpyrolidin-3-yl)metyl 'H NMR (CDCls): & 7,97-7,78
(3',5,5'-triflo-[1,1'-biphenyl]-2- (bs, 1H), 7,14-7,00 (m, 1H), 6,99-
yl)carbamat 6,78 (m, 4H), 6,63-6,45 (bs, 1H),
4,14-3,93 (m, 2H), 2,71-2,42 (m,
%0 O 4H), 2,40-2,23 (bs, 4H), 2,05-
/\E» 1,88 (m, 1H), 1,59-1,41 (m, 1H)
(R)-(1-metylpyrolidin-3-yl)metyl (5- | 'TH NMR (CDCl5): § 7,89 (s, 1H),
metyl-[1,1'-biphenyl]-2-yl)carbamat 7,47-7,43 (m, 2H), 7,39-7,31 (m,
o 2H), 7,22-7,13 (m, 2H), 7,02 (s,
97 O N/U\O//’ 1H), 6,63 (s, 1H), 4,09-4,01 (m,
H O 2H), 2,67-2,58 (m, 3H), 2,52 (s,
‘ N\ 3H), 2,32 (s, 3H), 2,11-2,01 (m,
2H), 1,65-1,58 (m, 2H)
o (R)-(1-metylpyrolidin-3-yl)metyl ~(3'- | 'H NMR (CDCls): § 7,88 (s, 1H),

flo-5-metyl-[1,1'-biphenyl]-2-

7,44-7,38 (m, 1H), 7,17-7,10 (m,
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yl)carbamat 2H), 7,09-7,05 (m, 2H), 7,01 (s,
o 1H), 6,55 (s, 1H), 4,09-3,98 (m,
‘ /IJ\O _, 2H), 2,38 (s, 3H), 2,32 (s, 3H),

2,61-2,40 (m, 3H), 2,15-1,97 (m,
2H), 1,56-1,51 (m, 2H)

(S)-(1-metylpyrolidin-2-yl)metyl (4'- | 'H NMR (CDClL): & 8,13-7,96
flo-[1,1'-biphenyl]-2-yl)carbamat (m, 1H), 7,41-7,23 (m, 3H), 7,20-
o 7,02 (m, 4H), 6,62-6,45 (bs, 1H),
99 O N /U\O 4,24-3,97 (m, 2H), 3,10-2,96 (m,
H /\Q 1H), 2,50-2,27 (m, 4H), 2,27-
O 4 2,13 (m, 1H) 1,96-1,80 (m, 1H),
1,80-1,51 (m, 3H)
F
(R)-(1-metylpyrolidin-3-yD)metyl (3'- | 'TH NMR' (CDCL): & 8,13-7,96
metyl-[1,1'-biphenyl]-2-yl)carbamat (bs, 1H), 7,41-7,30 (m, 2H), 7,30-
o 7,03 (m, 5H), 6,71-6,59 (bs, 1H),
100 O N/U\O//’ 4,13-3,95 (m, 2H), 2,72-2,59 (m,
H O 1H), 2,59-2,43 (m, 3H), 2,40 (s,
O N\ 3H), 2,14-2,22 (m, 4H) 2,06-1,87
(m, 1H), 1,55-1,42 (m, 1H)
(5)-(1-metylpyrolidin-3-yl)metyl (3'- | 'H NMR (CDCL): & 8,15-7,99
metyl-[1,1'-biphenyl]-2-yl)carbamat (bs, 1H), 7,46-7,29 (m, 2H), 7,28-
o 7,02 (m, 5H), 6,74-6,58 (bs, 1H),
101 /”\0 4,15-3,93 (m, 2H), 2,70-2,43 (m,
H m 4H), 2,40 (s, 3H), 2,31 (s, 3H),
‘ \ 2,15-2,17 (m, 1H) 2,03-1,86 (m,
1H), 1,57-1,40 (m, 1H)
L0 (R)-(1-etylpyrolidin-3-yl)metyl [1,1'- | 'H NMR (CDCl3): & 8,13-7,96

biphenyl]-2-ylcarbamat

(bs, 1H), 7,54-7,26 (m, 6H), 7,25-

-71-




Vidu

Gié tri NMR

7,02 (m, 2H), 6,72-6,55 (bs, 1H),
4,15-3,92 (m, 2H), 2,91-2,69 (m,
1H), 2,69-2,35 (m, SH), 2,33-
2,17 (m, 1H), 2,04-1,87 (m, 1H)
1,60-1,42 (m, 1H), 1,00 (t, 3H,
J=7,2)

(S)-(1-etylpyrolidin-3-yl)metyl [1,1'- | 'H NMR (CDCl): & 8,15-7,97
biphenyl]-2-ylcarbamat (bs, 1H), 7,55-7,27 (m, 6H), 7,24-
o 7,05 (m, 2H), 6,72-6,59 (bs, 1H),
O J 4,14-3,94 (m, 2H), 2,92-2,71 (bs,

103 N O .
:H /\E,} 1H), 2,71-2,39 (m, 5H), 2,38-
O ) 2,22 (m, 1H), 2,04-1,86 (m, 1H),
1,59-1,44 (m, 1H), 1,11 (t, 3H,

J=7,2 Hz)
(R)-(1-etylpyrolidin-3-yl)metyl (3-|'H NMR (CDCl): & 8,13-8,00
metyl-[1,1'-biphenyl]-2-yl)carbamat (bs, 1H), 7,42-7,27 (m, 2H), 7,25-
7,03 (m, 5H), 6,69-6,59 (bs, 1H),
. O J'\ > O 4,13-3,95 (m, 2H), 2,80-2,68 (m,
1H), 2,68-2,32 (m, 9H) 2,30-2,17
Q (m, 1H), 2,03-1,89 (m, 1H), 1,58-
1,41 (m, 1H), 1,18-1,04 (t, 3H,

J=7,6 Hz)
(S)-(1-etylpyrolidin-3-yl)metyl (3-|'™H NMR (CDCls): & 8,13-7,99
metyl-[1,1'-biphenyl]-2-yl)carbamat (m, 1H), 7,43-7,27 (m, 2H), 7,27-
o 7,02 (m, 5H), 6,72-6,58 (bs, 1H),
105 JL Om 4,13-3,94 (m, 2H), 2,89-2,66 (m,
H N 1H), 2,66-2,15 (m, 9H), 2,06-
O ) 1,87 (m, 1H), 1,57-1,40 (m, 1H),

1,09 (t, 3H, J=7,6 Hz)

106 | (S)-(1-etylpyrolidin-2-yl)metyl [1,1'- | 'H NMR (CDCls): § 8,15-8,01
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Gia tri NMR

biphenyl]-2-ylcarbamat

(m, 1H), 7,54-7,26 (m, 6H), 7,22-
7,05 (m, 2H), 6,72-6,58 (bs, 1H),
4,22-4,07 (m, 1H), 4,07-3,93 (m,
1H), 3,21-3,02 (m, 1H), 2,92-
2,59 (m, 2H), 2,41-2,12 (m, 2H)
1,95-1,50 (m, 5H), 1,08 (t, 3H,
J=7,2 Hz)

107

(S)-(1-isobutylpyrolidin-2-yl)metyl
[1,1'-biphenyl]-2-ylcarbamat

LS,
“ I

'H NMR (CDCl3): & 8,18-8,02
(m, 1H), 7,53-7,27 (m, 6H), 7,22-
7,03 (m, 2H), 6,69-6,54 (bs, 1H),
4,18-3,83 (m, 2H), 3,15-2,95 (bs,
1H), 2,71-2,53 (bs, 1H), 2,48-
2,30 (m, 1H), 2,23-2,02 (m, 2H),
1,92-1,45 (m, 5H), 0,84 (t, 6H,
J=6,8 Hz)

108

(S)-(1-metylpyrolidin-3-yl)metyl (3',5-
diflo-[1,1'-biphenyl]-2-yl)carbamat

RGN
|= \

TH NMR (CDCl): 5 7,85 (s, 1H),
7,46-7,41 (m, 1H), 7,15-7,03 (m,
4H), 6,96-6,93 (m, 1H), 4,11-
4,03 (m, 2H), 2,92-2,90 (m, 1H),
2,82-2,68 (m, 2H), 2,42 (s, 3H),
2,12-2,10 (m, 2H), 1,71-1,69 (m,
2H)

109

(R)-(1-metylpyrolidin-2-yl)metyl [1,1'-
biphenyl]-2-ylcarbamat

SN

'H NMR (CDCl): & 8,18-7,99
(m, 1H), 7,49-7,27 (m, 6H), 7,22-
7,15 (m, 1H), 7,15-7,06 (m, 1H),
6,72-6,60 (bs, 1H), 4,24-3,98 (m,
2H), 3,10-2,95 (m, 1H), 2,52-
2,40 (m, 1H), 2,35 (s, 3H) 2,26-
2,12 (m, 1H), 1,97-1,50 (m, 4H)

110

(R)-(1-metylpyrolidin-2-yl)metyl ~ (3'-

'H NMR (CDCl): & 8,18-7,97
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Gia tri NMR

metyl-[1,1'-biphenyl]-2-yl)carbamat

LA,
o

(bs, 1H), 7,41-7,28 (m, 2H), 7,23-
7,01 (m, 5H), 6,78-6,62 (bs, 1H),
4,12-3,97 (m, 2H), 3,05-2,90 (m,
1H), 2,52-2,11 (m, 8H), 1,95-
1,47 (m, 4H)

111

(R)-(1-metylpyrolidin-2-yl)metyl  (5-
flo-3'-metyl-[1,1'-biphenyl]-2-

yl)carbamat

RG S
D5

TH NMR (CDCl;): 5 8,00 (s, 1H),
7,34-7,31 (m, 1H), 7,21-7,19 (m,
1H), 7,12-7,06 (m, 2H), 7,04-
6,99 (m, 1H), 6,92-6,89 (m, 1H),
6,59 (s, 1H), 4,18-4,04 (m, 2H),
3,06-3,02 (m, 1H), 2,38 (s, 3H),
2,35 (s, 3H), 2,22-2,15 (m, 2H),
1,92-1,76 (m, 2H), 1,68-1,54 (m,
2H)

112

(S)-(1-isopropylpyrolidin-2-yl)metyl
[1,1'-biphenyl]-2-ylcarbamat

l O
¥ o7
\(

/7 N\_¢ \

TH NMR (CDCL): & 8,15-8,01
(m, 1H), 7,51-7,27 (m, 6H), 7,21-
7,06 (m, 2H), 6,69-6,56 (bs, 1H),
4,12-4,00 (m, 1H), 3,87-3,76 (m,
1H), 3,04-2,78 (m, 3H) 2,53-2,40
(m, 1H), 1,80-1,62 (m, 4H), 1,08
(d, 3H, J=6,4 Hz), 0,99 (d, 3H,
J=6,4 Hz)

113

(R)-(1-metylpyrolidin-3-yl)metyl (3'-
flo-[1,1'-biphenyl]-2-yl)carbamat

'H NMR (CDCL): & 8,13-7,98
(m, 1H), 7,50-7,31 (m, 2H), 7,21-
7,00 (m, SH), 6,62-6,49 (bs, 1H),
4,14-3,95 (m, 2H), 2,75-2,42 (m,
4H) 2,42-2,22 (m, 4H), 2,03-1,87
(m, 1H), 1,58-1,42 (m, 1H)
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(R)-(1-metylpyrolidin-3-yl)metyl (4'- | 'H NMR (CDCl3): & 8,11-7,97
flo-[1,1'-biphenyl]-2-yl)carbamat (bs, 1H), 7,42-7,27 (m, 3H), 7,01-
o 7,03 (m, 4H), 6,57-6,42 (bs, 1H),
- O \ ,U\o/,, 4,13-3,92 (m, 2H), 2,70-2,41 (m,
H O 4H), 2,41-2,20 (m, 4H), 2,06-
‘ N\ 1,94 (m, 1H), 1,56-1,41 (m, 1H)
F
(R)-(1-metylpyrolidin-3-yl)metyl 'H NMR (CDCI;) § 8,02-8,01 (m,
(3',4'-diflo-[1,1'-biphenyl]-2- 1H), 7,38-7,06 (m, SH), 6,47 (s,
yl)carbamat 1H), 4,09-3,98 (m, 2H), 2,62-
o 2,58 (t, 1H, J=17,2 Hz), 2,55-2,46
115 O N /U\O s (m, 3H), 2,37-2,25 (m, 4H), 2,04-
H O 1,91 (m, 2H), 1,51-1,43 (m, 1H)
J "
F
F
(S)-(1-metylpyrolidin-3-yl)metyl ~(3'- | 'H NMR (CDCls): § 8,12-7,98
flo-[1,1'-biphenyl]-2-yl)carbamat (bs, 1H), 7,50-7,31 (m, 2H), 7,24-
o 7,02 (m, 5H), 6,70-6,54 (bs, 1H),
116 O N /U\o 4,16-3,97 (m, 2H), 2,77-2,65 (m,
H /\Er} 1H) 2,64-2,47 (m, 3H), 2,45-2,28
‘ \ (m, 4H), 2,06-1,93 (m, 1H), 1,61-
F 1,47 (m, 1H)
(R)-(1-metylpyrolidin-3-yl)metyl (3'- | 'TH NMR (CDCl): & 8,08-7,93
clo-[1,1'-biphenyl]-2-yl)carbamat (bs, 1H), 7,47-7,27 (m, 4H), 7,21-
7 7,05 (m, 3H), 6,67-6,53 (bs, 1H),

4,15-3,93 (m, 2H), 2,80-2,50 (m,
4H), 2,50-2,24 (bs, 4H), 2,09-
1,92 (m, 1H), 1,62-1,46 (m, 1H)
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O o
o
N
O \
Cl
(S)-(1-metylpyrolidin-3-yl)metyl (3'- | 'H NMR (CDCl): § 8,07-7,92
clo-[1,1'-biphenyl]-2-yl)carbamat (bs, 1H), 7,42-7,31 (m, 4H), 7,27-
o 7,21 (m, 1H), 7,20-7,09 (m, 2H),
118 ‘ N /U\O 6,66-6,56 (bs, 1H), 4,13-3,97 (m,
H /\E'} 2H), 2,85-2,53 (m, 4H), 2,52-
‘ \ 2,35 (m, 4H), 2,08-1,97 (m, 1H),
Cl 1,63-1,52 (m, 1H)
(S)-(1-metylpyrolidin-3-yl)metyl (3',5'- | 'TH NMR (CDCls): § 8,02-7,83
diclo-[1,1'-biphenyl]-2-yl)carbamat (bs, 1H), 7,48-7,32 (m, 2H), 7,33-
0 7,21 (m, 2H), 7,20-7,08 (m, 2H),
119 O L 6,77-6,56 (bs, 1H), 4,15-3,95 (m,
H o/\o 2H), 2,80-2,54 (m, 4H) 2,54-2,30
O N (m, 4H), 2,12-1,92 (m, 1H), 1,67-
Cl Cl 1,49 (m, 1H)
(S)-(1-metylpyrolidin-3-yl)metyl (3'- |'H NMR (CDCl3): & 8,03-7,89
clo-5'-flo-[1,1'-biphenyl]-2- (bs, 1H), 7,45-7,33 (m, 1H), 7,23-
yl)carbamat 7,07 (m, 4H), 7,05-6,95 (m, 1H),
0 6,72-6,56 (bs, 1H), 4,16-3,96 (m,
120 O L 2H), 2,78-2,50 (m, 4H) 2,50-2,29
H 0/\(§ (m, 4H), 2,10-1,92 (m, 1H), 1,65-
O N 1,47 (m, 1H)
F Cl
(5)-(1-metylpyrolidin-3-yl)metyl (3'- | 'H NMR (CDCl): & 8,06-7,96
121 | clo-4'-flo-[1,1'-biphenyl]-2- (bs, 1H), 7,49-7,32 (m, 2H), 7,25-

yl)carbamat

7,19 (m, 2H), 7,18-7,10 (m, 2H),
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oW
L

F

O/\O
N
\

6,65-6,47 (bs, 1H), 4,17-3,95 (m,
2H), 2,78-2,50 (m, 4H) 2,50-2,25
(m, 4H), 2,08-1,91 (m, 1H), 1,62-
1,47 (m, 1H)

122

TH NMR (CDCl3): 5 8,03-7,88
(bs, 1H), 7,05-6,96 (m, 2H), 6,95-
6,87 (m, 3H), 6,64-6,58 (bs, 1H),
4,12-3,92 (m, 2H), 2,68-2,57 (m,
1H) 2,57-2,43 (m, 3H), 2,34 (s,
6H), 2,33-2,15 (m, 4H), 2,00-
1,77 (m, 1H), 1,55-1,45 (m, 1H)

123

(S)-(1-metylpyrolidin-3-yl)metyl ~ (5-
flo-3',5'-dimetyl-[1,1'-biphenyl]-2-
yl)carbamat
(S)-(1-metylpyrolidin-3-yl)metyl  (3'-

clo-5-flo-5'-hydroxy-[1,1'-biphenyl]-2-

yl)carbamat

F o
O s
HO ‘ Cl \

'H NMR (CDCL): & 7,77-7,60
(bs, 1H), 7,13-6,86 (m, 3H), 6,79
(s, 1H), 6,70 (s, 1H), 6,53 (s, 1H),
5,03-4,50 (bs, 1H), 4,33-4,18 (m,
1H), 4,18-3,98 (m, 1H), 3,08-
2,95 (bs, 1H), 2,95-2,78 (bs, 1H)
2,70-2,31 (m, 5H), 2,08-1,90 (bs,
1H), 1,90-1,70 (bs, 1H)

124

(S)-(1-metylpyrolidin-3-yl)metyl (4',5-
diflo-[1,1'-biphenyl]-2-yl)carbamat

RGBS
N\

'H NMR (CDCL): & 8,00-7,85
(bs, 1H), 7,38-7,25 (m, 2H), 7,20-
7,19 (m, 2H), 7,03 (td, 1H, J=8,4
Hz, 2,8 Hz), 6,90 (dd, 1H, J=8,8
Hz, 2,8 Hz), 6,51-6,39 (bs, 1H),
4,12-3,90 (m, 2H), 2,63-2,55 (m,
1H) 2,55-2,39 (m, 3H), 2,37-2,18
(m, 4H), 1,99-1,85 (m, 1H), 1,54-

-77-




20149

Vidu

Hop chit

Gia tri NMR

1,38 (m, 1H)

125

(S)-(1-metylpyrolidin-3-yl)metyl  (3'-

clo-5-flo-[1,1'-biphenyl]-2-yl)carbamat

F o
Oty
O Cl \

'H NMR (CDCl3): & 8,02-7,81
(bs, 1H), 7,53-7,30 (m, 3H), 7,26-
7,19 (m, 1H), 7,05 (td, 1H, J=8,0
Hz, 2,8 Hz), 6,91 (dd, 1H, J=8,8
Hz, 2,8 Hz), 6,54-6,45 (bs, 1H),
4,13-3,86 (m, 2H), 2,65-2,54 (m,
1H) 2,54-2,42 (m, 3H), 2,37-2,19
(m, 4H), 2,00-1,86 (m, 1H), 1,55-
1,37 (m, 1H)

126

(S)-(1-metylpyrolidin-3-yl)metyl (3',5'-
diclo-5-flo-[1,1'-biphenyl]-2-

yl)carbamat
U

o
N
Cl ‘ \

Cl

'TH NMR (CDCL): & 7,92-7,76
(bs, 1H), 7,42-7,36 (m, 1H), 7,28-
7,17 (m, 2H), 7,06 (td, 1h, J=8,8
Hz, 2,8 Hz), 6,90 (dd, 1H, J=8,8
Hz, 2,8 Hz), 6,51-6,39 (bs, 1H),
4,12-3,90 (m, 2H), 2,63-2,55 (m,
1H) 2,55-2,39 (m, 3H), 2,37-2,18
(m, 4H), 2,00-1,85 (m, 1H), 1,54-
1,38 (m, 1H)

127

(S)-(1-metylpyrolidin-3-yl)metyl ~ (4'-

clo-5-flo-[1,1'-biphenyl]-2-yl)carbamat

s L
|

'H NMR (CDCL): & 7,98-7,82
(bs, 1H), 7,49-7,38 (m, 2H), 7,34-
7,20 (m, 2H), 7,03 (td, 1H, J=8 4
Hz, 2,8 Hz), 6,90 (dd, 1H, J=8,8
Hz, 2,8 Hz), 6,60-6,49 (bs, 1H),
4,14-3,87 (m, 2H), 2,66-2,59 (m,
1H) 2,59-2,45 (m, 3H), 2,42-2,15
(m, 4H), 2,04-1,89 (m, 1H), 1,57-
1,42 (m, 1H)

128

(S)-(1-metylpyrolidin-3-yl)metyl (3',4'-
diclo-5-flo-[1,1'-biphenyl]-2-

'H NMR (CDCL): & 7,86-7,65
(bs, 1H), 7,58-7,39 (m, 2H), 7,26-
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yl)carbamat

F \ ‘ O
SEI,
‘ Cl \

Cl

7,16 (m, 1H), 7,04 (td, 1H, J=8.4
Hz, 3,2 Hz), 6,89 (dd, 1H, J=8,8
Hz, 3,2 Hz), 6,89-6,79 (bs, 1H),
4,15-3,94 (m, 2H), 2,90-2,73 (m,
2H) 2,73-2,54 (m, 3H), 2,52-2,19
(m, 3H), 2,14-1,96 (m, 1H), 1,70-
1,54 (m, 1H)

(S)-(1-metylpyrolidin-3-yl)metyl
clo-5,5"-diflo-[1,1'-biphenyl]-2-

(3"

'H NMR (CDCL): & 7,97-7,76
(bs, 1H), 7,18-7,02 (m, 3H), 7,03-

yl)carbamat 6,86 (m, 2H), 6,54-6,42 (bs, 1H),
F o 4,03-3,85 (m, 2H), 2,65-2,57 (m,
129
O J\ 1H) 2,57-2,41 (m, 3H), 2,37-2,18
N O«O (m, 4H), 2,02-1,87 (m, 1H), 1,55-
‘ N 1,41 (m, 1H)
F Cl

(R)-(1-metylpyrolidin-3-yl)metyl 'H NMR (CDCI;) & 8,01-7,99 (m,
(3',4'-diclo-[1,1'"-biphenyl]-2- 1H), 7,54-7,51 (d, 1H, J=8Hz
yl)carbamat Hz), 7,46 (m, 1H), 7,38-7,34 (m,
Z 0 1H), 7,21-7,11 (m, 2H), 6,46 (s,

130 Il L =
NN 1H), 4,09-3,98 (m, 2H), 2,63-
H O 2,59 (t, 1H, J=172), 2,54-2,47

= N
| \ (m, 3H), 2,36-2,26 (m, 4H), 2,00-
XN cl
) 1,93 (m, 1H), 1,50-1,45 (m, 1H)

(R)-(1-metylpyrolidin-3-yl)metyl 'H NMR (CDCl3) § 8,01-7,97 (m,
(3',5'-diclo-[1,1'-biphenyl]-2- 1H), 7,43-7,35 (m, 2H), 7,26-
131 yl)carbamat 7,25 (m, 2H), 7,18-7,11 (m, 2H),

6,46 (s, 1H), 4,10-3,99 (m, 2H),
2,67-2,61 (t, 1H, =172 Hz),
2,57-2,50 (m, 3H), 2,38-2,28 (m,

-79-




Vi du

Hop chét

Gia tri NMR

Nj)\O//’
| H Q
Cl ‘ Ci \

4H), 2,01-1,93 (m, 1H), 1,52-
1,48 (m, 1H)

132

(R)-(1-metylpyrolidin-3-yl)metyl (3'-
clo-5'-flo-[1,1'-biphenyl]-2-

yl)carbamat

Hj\O//’
N
PO

'H NMR (CDCls) 6 8,01-7,99 (m,
1H), 7,39-7,35 (m, 1H), 7,18-
7,11 (m, 3H), 6,99-6,97 (m, 1H),
6,48 (s, 1H), 4,10-3,99 (m, 2H),
2,63-2,59 (t, 1H, J=17,2 Hz),
2,53-2,48 (m, 3H), 2,36-2,27 (m,
4H), 2,00-1,92 (m, 1H), 1,51-
1,46 (m, 1H)

133

(R)-(1-metylpyrolidin-3-yl)metyl ~ (5-
flo-3'-amino-[1,1'-biphenyl]-2-

yl)carbamat

E
O NH, "

TH NMR (CDCls) § 8,03 (m, 1H),
7,25-7,21 (m, 1H), 7,03-6,98 (m,
1H), 6,92-6,90 (m, 1H), 6,72-
6,61 (m, 3H), 4,08-397 (m,
2H),3,80 (s, 1H), 2,66-2,62 (1,
1H, J=17,2 Hz), 2,53-2,46 (m,
3H), 2,33-2,28 (m, 4H), 2,01-
1,93 (m, 1H), 1,51-1,48 (m, 1H)

134

(R)-(1-metylpyrolidin-3-yl)metyl  (3'-
clo-5-flo-5'-hydroxy-[1,1'-biphenyl]-2-

yl)carbamat

F /l o
N \N/U\O//'O
H
7 N
| \
HO” "¢

H NMR (CDCl3) 8 7,67 (m, 1H),
7,06-7,01 (m, 1H), 6,97-6,94 (m,
3H), 6,73-6,72 (m, 1H), 6,54 (s,
1H), 4,35-4,05 (m, 2H), 3,01-
3,00 (m, 1H), 2,89-2,88 (m, 1H),
2,59-2,57 (m, 2H), 2,47-2,41 (m,
4H), 1,97-1,96 (m, 1H), 1,80 (m,
1H)

135

(R)-(1-metylpyrolidin-3-yl)metyl

'H NMR (CDCL) 6 7,85 (s, 1H),
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Vi du

Hop chat

Gia tri NMR

(3',5'-diclo-5-flo-[1,1'-biphenyl]-2-

yl)carbamat

I=z

g \
ci ci

7,41-7,40 (t, 1H, J=4,0 Hz), 7,23
(s, 2H), 7,10-7,05 (m, 2H), 6,93-
6,90 (m, 2H), 6,36 (s, 1H), 4,09-
3,99 (m, 2H), 2,63-2,59 (t, 1H,
1=17,2 Hz), 2,56-2,45 (m, 3H),
2,32-2,28 (m, 4H), 2,01-1,93 (m,
1H), 1,50-1,46 (m, 1H)

136

(R)-(1-metylpyrolidin-3-yl)metyl (3'-
clo-4'-flo-[1,1'-biphenyl]-2-

yl)carbamat

S
PR
O Cl \

F

'H NMR (CDCls) § 8,03-7,98 (m,
1H), 7,41-7,34 (m, 2H), 7,26-
7,21 (m, 2H), 7,17-7,10 (m, 2H),
6,49 (s, 1H), 4,09-3,98 (m, 2H),
2,63-2,59 (t, 1H, J=17,2 Hz),
2,51-2,46 (m, 3H), 2,36-2,26 (m,
4H), 2,00-1,91 (m, 1H), 1,51-
1,46 (m, 1H)

137

(R)-(1-metylpyrolidin-3-yl)metyl  (3'-
hydroxy-[1,1'-biphenyl]-2-yl)carbamat

%
Ao
oD
N
g \
OH

'H NMR (CDCL): & 7,95-7,81
(m, 1H), 7,40-7,19 (m, 3H), 7,18-
7,06 (m, 1H), 6,89-6,65 (m, 4H),
4,34-4,18 (m, 1H), 4,09-3,94 (m,
1H), 2,89-2,51 (m, SH), 2,42 (s,
3H), 2,07-1,95 (m, 1H), 1,78-
1,60 (m, 1H)

138

(R)-(1-metylpyrolidin-3-yl)metyl  (3'-
clo-5'-(triflometyl)-[1,1'-biphenyl]-2-

yl)carbamat

'H NMR (CDCl3) & 7,96-7,94 (m,
1H), 7,63 (s, 1H), 7,55-7,52 (m,
2H), 7,42-7,37 (m, 2H), 7.21-
7,17 (m, 2H), 6,40 (s, 1H), 4,00-
3,99 (m, 2H), 2,64-2,60 (t, 1H,
=172 Hz), 2,55-2,47 (m, 3H),
2,36-2,31 (m, 4H), 2,00-1,91 (m,
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Vidu Gia tri NMR
1H), 1,51-1,46 (m, 1H)
(R)-(1-metylpyrolidin-3-yl)metyl (3'- | 'H NMR (CDCls) § 7,97 (m, 1H),
clo-5-flo-5"-metoxy-[1,1'-biphenyl]-2- | 7,07-7,03 (m, 1H), 6,94-6,89 (m,
yl)carbamat 2H), 6,74-6,73 (m, 1H), 6,45 (s,
130 F /\I o 1H), 4,08-3,99 (m, 2H), 3,83-
\ \N/u\o/’« 3,79 (m, 3H), 2,63-2,59 (t, 1H,
H O J=17,2 Hz), 2,54-2,47 (m, 3H),
7z | N 2,36-2,27 (m, 4H), 2,00-1,91 (m,
H3CO/\/\CI 1H), 1,49-1,45 (m, 1H)
(R)-(1-metylpyrolidin-3-yl)metyl (3'- | 'H NMR (CDCls) § 7,82 (m, 1H),
clo-5-flo-5'-(triflometyl)-[1,1'- 7,65 (s, 1H), 7,54-7,51 (m, 2H),
biphenyl]-2-yl)carbamat 7,13-7,08 (m, 1H), 6,96-6,93 (m,
140 F O o 2H), 6,34 (s, 1H), 4,07-3,97 (m,
::N/”\O//' 2H), 2,60-2,56 (t, 1H, J=17,2
H N Hz), 2,53-2,43 (m, 3H), 2,34-2,35
‘ \ (m, 4H), 1,98-1,90 (m, 1H), 1,49-
FsC ci 1,44 (m, 1H)
(R)-(1-metylpyrolidin-3-yl)metyl (4',5- | 'H NMR (CDCl3) § 7,93 (m, 1H),
diflo-[1,1'-biphenyl]-2-yl)carbamat 7,31-7,29 (m, 2H), 7,23-7,13 (m,
2H), 7,06-7,01 (m, 1H), 6,91-
141 6,89 (m, 1H), 6,42 (s, 1H), 4,07-

ARG
\

F

3,96 (m, 2H), 2,61-2,56 (t, 1H,
7=17,2 Hz), 2,53-2,43 (m, 3H),
2,35-2,25 (m, 4H), 2,00-1,89 (m,
1H), 1,51-1,41 (m, 1H)
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Vidu

Hop chat

Gié tri NMR

(R)-(1-metylpyrolidin-3-yl)metyl  (3'-
clo-5,5'-diflo-[1,1'-biphenyl]-2-

yl)carbamat

'H NMR (CDCl3) § 7,85 (m, 1H),
7,14-7,13 (m, 2H), 7,10-7,05 (m,
1H), 6,98-6,96 (m, 1H), 6,93
6,90 (m, 1H), 6,43 (s, 1H), 4,09-

F
142 O ? 3,99 (m, 2H), 2,65-2,60 (t, 1H,
L,

N © O J=17,2 Hz), 2,552,47 (m, 3H),
‘ N 2,36-2,31 (m, 4H), 2,02-1,95 (m,

F cl 1H), 1,52-1,47 (m, 1H)
(R)-(1-metylpyrolidin-3-yl)metyl (3'- | 'H NMR (CDCls) § 7,85 (m, 1H),
clo-4',5-diflo-[1,1"-biphenyl]-2- 7,40-7,38 (m, 1H), 7,26-7,19 (m,
yl)carbamat 2H), 7,08-7,03 (m, 1H), 6,91-
F o 6,88 (m, 1H), 6,34 (s, 1H), 4,08-
143 O s ., 3,97 (m, 2H), 2,61-2,57 (t, 1H,
ﬂ 0 O =172 Hz), 2,55-2,47 (m, 3H),
O N\ 2,36-2,25 (m, 4H), 2,00-1,90 (m,

ol 1H), 1,51-1,44 (m, 1H)

F

(R)-(1-metylpyrolidin-3-yl)metyl (2',5- | 'H NMR (CDCls) § 8,05 (m, 1H),
diflo-[1,1'-biphenyl]-2-yl)carbamat 7,44-7,40 (m, 1H), 7,31-7,23 (m,
F o | 2H), 7,21-7,17 (m, 2H), 6,98-
144 = . /u\o//' 6,96 (m, 1H), 4,13-4,07 (m, 2H),
. H Q 3,10-3,08 (m, 1H), 2,49-2,45 (m,
‘ \ 1H), 2,39 (s, 3H), 2,29-2,21 (m,

1H), 1,95-1,59 (m, 4H)
(R)-(1-metylpyrolidin-3-yl)metyl (3',5- | 'TH NMR (CDCls) & 7,87-7,85 (m,
diclo-[1,1'-biphenyl]-2-yl)carbamat 1H), 7,55-7,17 (m, 5H), 6,99 (m,
s 1H), 6,55 (s, 1H), 4,11-4,02 (m,

2H), 3,06-3,02 (m, 2H), 2,95-
2,89 (m, 1H), 2,85-2,81 (m, 1H),
2,76-2,66 (m, 1H), 2,62 (s, 3H),
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Vidu

Gid tri NMR

Cl
W
SRS
L, 0

2,18-2,09 (m, 1H), 1,78-1,69 (m,
1H)

(R)-(1-metylpyrolidin-3-yl)metyl (3',5-
diclo-4'-flo-[1,1'-biphenyl]-2-

TH NMR (CDCL) 5 7,86-7,83 (m,
1H), 7,53-7,15 (m, 4H), 6,99 (m,

yl)carbamat 1H), 6,50 (s, 1H), 4,10-4,02 (m,
cl 2H), 3,05-3,02 (m, 2H), 2,97-
146 O /loj\ _, 2,90 (m, 1H), 2,84-2,82 (m, 1H),
N" "o O 2,77-2,67 (m, 1H), 2,60 (s, 3H),
O N\ 2,18-2,10 (m, 1H), 1,79-1,69 (m,

cl 1H)

F

(R)-(1-metylpyrolidin-3-yl)metyl (3'- | 'H NMR (CDCls) & 7,70 (s, 1H),
clo-4’-ﬂo-5-metoxy-[1,1'-bipheriyl]-2- 7,44-742 (d, 1H, J=7,2 Hz),
yl)carbamat 7,26-7,20 (m, 2H), 6,93-6,90 (m,
H;CO o 1H), 6,75 (m, 1H), 6,66 (s, 1H),
147 O /[]\ _, 4,15-4,00 (m, 2H), 3,81 (s, 3H),
N © O 3,42-3,40 (m, 1H), 2,81-2,47 (m,
O N |20, 2,34 (s, 3H), 2,06-1,60 (m,

Cl 4H)

F

(S)-(1-metylpyrolidin-2-yl)metyl ~ (3'- | 'H NMR (CDCl3) § 7,92 (s, 1H),
clo-5'-flo-[1,1'-biphenyl]-2- 7,43-7,27 (m, 2H), 7,23-7,08 (m,
148 yl)carbamat 3H), 7,03-6,95 (m, 1H), 6,79 (s,

1H), 4,33-4,19 (m, 2H), 3,28-
3,26 (m, 1H), 2,75 (m, 1H), 2,49-
2,28 (m, 4H), 1,98-1,59 (m, 4H)
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Vi du Hop chét Gia tri NMR
O o)
A S
2,
F Cl
(S)-(1-metylpyrolidin-2-yl)metyl ~ (3'- | 'H NMR (CDCls) § 7,90 (s, 1H),
clo-4'-flo-[1,1'-biphenyl]-2- 7,39-7,31 (m, 2H), 7,22-7,05 (m,
yl)carbamat 3H), 7,03-6,97 (m, 1H), 6,72 (s,
o 1H), 4,26-4,11 (m, 2H), 3,19-
149 O \ J\o/" 3,14 (m, 1H), 2,70-2,64 (m, 1H),
H D 2,42-2,30 (m, 4H), 1,99-1,58 (m,
O d 4H)
cl
F
(R)-(1-etylpyrolidin-3-yl)metyl (3'-clo- | "H NMR (CDCL): & 7,97 (s, 1H),
4'-flo-[1,1'-biphenyl]-2-yl)carbamat 7,41-7,33 (m, 2H), 7,23-7,21 (m,
o 2H), 7,16-7,10 (m, 2H), 6,60 (s,
. O \ ,U\O/,, 1H), 4,10-4,01 (m, 2H), 2,74-
H Q 2,72 (m, 1H), 2,65-2,45 (m, 5H),
O ) 2,37-2,34 (m, 1H), 2,02-1,93 (m,
Cl 1H), 1,57-1,49 (m, 1H), 1,11 (,
F 3H, J=7,2 Hz)
(R)-(1-isopropylpyrolidin-3-yl)metyl TH NMR (CDCls): § 7,95 (s, 1H),
(3'-clo-4'-flo-[1,1'-biphenyl]-2- 7,41-7,34 (m, 2H), 7,23-7,21 (m,
yl)carbamat 2H), 7,18-7,12 (m, 2H), 6,68 (s,
o 1H), 4,14-4,04 (m, 2H), 3,07-
151 O /u\o//

3,05 (m, 1H), 2,93-2,90 (m, 1H),
2,76-2,74 (m, 1H), 2,67-2,64 (m,
2H), 2,09-2,02 (m, 1H), 1,70-
1,65 (m, 2H), 1,23 (s, 6H)

-85-



Vi du Hop chit Gia tri NMR
(R)-(1-metylpyrolidin-3-yl)metyl (3'- | 'H NMR (CDCls): & 8,10-7,92
(hydroxymetyl)-[1,1'-biphenyl]-2- (bs, 1H), 7,57-6,90 (m, 7H), 4,71
yl)carbamat (s, 1H), 4,21-3,91 (m, 3H), 2,73-

150 | & | o 2,16 (m, 9H) 2,08-1,84 (m, 1H),
\ . /ILO/, , O 1,64-1,39 (m, 1H)
Z N
XN l OH \
(R)-(1-metylpyrolidin-3-yl)metyl (3'- | 'H NMR (DMSO): & 8,78 (s,
carbamoyl-[1,1'-biphenyl]-2- 1H), 8,20-7,78 (m, 3H), 7,78-
yl)carbamat 7,20 (m, 7H), 3,99-3,65 (bs, 2H),
o 3,55-3,26 (bs, 1H), 2,60-1,97 (m,
153 O \ ’lLo/’ O 7H), 1,88-1,63 (bs, 1H), 1,41-
H 1,14 (bs, 1H)
N
O NH )
(0
(R)-(1-metylpyrolidin-3-yl)metyl (3'- | 'H NMR (CDCl3): § 8,15-8,00
amino-[1,1'-biphenyl]-2-yl)carbamat (bs, 1H), 7,43-7,13 (m, 3H), 7,12-
o 6,99 (m, 1H), 6,82-6,55 (m, 4H),
154 O L, 4,18-3,93 (m, 2H), 3,87-3,67 (bs,
H ° O 2H), 2,72-2,41 (m, 4H) 2,41-2,19
O N\ (m, 4H), 2,03-1,83 (m, 1H), 1,55-
NH, 1,40 (m, 1H)
(R)-(1-metylpyrolidin-3-yl)metyl (3'- | 'H NMR (CDCl;): & 8,03-7,85
xyano-[1,1'-biphenyl]-2-yl)carbamat (m, 1H), 7,74-7,50 (m, 4H), 7,47-
155 7,32 (m, 1H), 7,26-7,08 (m, 2H),

6,71-6,47 (bs, 1H), 4,15-3,90 (m,
2H), 2,77-2,48 (m, 4H), 2,48-
2,25 (bs, 4H), 2,09-1,88 (m, 1H),
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Vi du Hop chit Gia tri NMR
7 | o 1,63-1,44 (m, 1H)
™ N /u\o// s
H
7 N
| \
" CN

156

(R)-(1-metylpyrolidin-3-yl)metyl
flo-[1,1'-biphenyl]-2-yl)carbamat

W
\

(2

'H NMR (CDCL): & 7,98 (m,
1H), 7,43-7,38 (m, 3H), 7,31-
7,29 (m, 1H), 7,26-7,25 (m, 1H),
7,23-7,16 (m, 2H), 6,48 (s, 1H),
4,11-4,02 (m, 2H), 2,94-2,80 (m,
1H), 2,51-2,48 (m, 1H), 2,44 (s,
3H), 2,14-2,01 (m, 1H), 1,89-
1,55 (m, 4H)

157

(R)-(1-metylpyrolidin-3-yl)metyl
(2',4'-diflo-[1,1'-biphenyl]-2-

yl)carbamat

0)
F O H/”\O//,O
g
F

'H NMR (CDClL): § 7,91 (m,
1H), 7,39-7,36 (m, 1H), 7,30-
7,26 (m, 1H), 7,19-7,17 (m, 2H),
7,00-6,97 (m, 2H), 6,95-6,92 (m,
1H), 6,70 (s, 1H), 4,12-4,06 (m,
2H), 3,00-2,97 (m, 1H), 2,75-
2,70 (m, 1H), 2,60 (s, 3H), 2,18-
2,14 (m, 1H), 1,90-1,52 (m, 4H)

158

(R)-(1-metylpyrolidin-3-yl)metyl
(2',3'-diflo-[1,1'-biphenyl]-2-

yl)carbamat

O
FNJ\O//IQ
L

'H NMR (CDClL): § 7,84 (m,
1H), 7,41-7,39 (m, 1H), 7,23-
7,17 (m, 4H), 7,09-7,07 (m, 1H),
4,18-4,11 (m, 2H), 3,27-3,14 (m,
1H), 2,89-2,85 (m, 1H), 2,74 (s,
3H), 2,28-2,23 (m, 1H), 1,93-
1,48 (m, 4H)
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Vi du

Hop chit

Gié tri NMR

(R)-(1-metylpyrolidin-3-yl)metyl  (3'-
clo-6'-flo-[1,1'-biphenyl]-2-

yl)carbamat

'H NMR (CDCL): & 7,94 (m,
1H), 7,55-7,42 (m, 1H), 7,30-
7,22 (m, 2H), 7,19-7,15 (m, 2H),
7,04-7,00 (m, 1H), 4,20-4,08 (m,

159 7z ] ©
N N,U\o/,, 2H), 3,29-3,17 (m, 1H), 2,88-
F H Q 2,85 (m, 1H), 2,54 (s, 3H), 2,33-
S | \ 2,28 (m, 1H), 2,01-1,66 (m, 4H)
cl
(S)-(1-metylpyrolidin-2-yl)metyl (3'- | 'TH NMR (CDCls): & 8,10-8,03
flo-[1,1'-biphenyl]-2-yl)carbamat (m, 1H), 7,36-7,02 (m, 6H), 6,89-
o 6,85 (m, 1H), 6,63 (s, 1H), 4,22-
160 ‘ \ ,U\o/,‘ 4,02 (m, 2H), 3,07-2,98 (m, 1H),
H D 2,51-2,41 (m, 1H), 2,39 (s, 3H),
O d 2,49-2,14 (m, 1H), 1,96-1,52 (m,
F 4H)
(S)-(1-metylpyrolidin-2-yl)metyl (3',5'- | 'H NMR (CDCl3): & 8,02-8,00
diflo-[1,1"-biphenyl]-2-yl)carbamat | (m, 1H), 7,37-7,25 (m, 2H), 7,17-
2N o 7,08 (m, 2H), 6,90-6,78 (m, 2H),
161 S I\N J\o/" 6,60 (s, 1H), 4,23-4,03 (m, 2H),
y H D 3,08-2,99 (m, 1H), 2,51-2,36 (m,
| 7 1H), 2,34 (s, 3H), 2,29-2,15 (m,
FONF 1H), 1,99-1,54 (m, 4H)
(8)-(1-metylpyrolidin-2-yl)metyl (3',4'- | 'TH NMR (CDCls): § 8,10-8,08 (d,
diflo-[1,1'-biphenyl]-2-yl)carbamat 1H, J=8,0 Hz), 7,39-7,10 (m,
O o 3H), 6,92-6,83 (m, 1H), 6,66-
o " J 6,61 (m, 1H), 6,59 (s, 1H), 6,52-

N O//'O
N
O
F

F

6,48 (m, 1H), 4,28-4,08 (m, 2H),
3,14-3,07 (m, 1H), 2,59-2,47 (m,
1H), 2,38 (s, 3H), 2,33-2,21 (m,
1H), 2,02-1,58 (m, 4H)
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Vi dy Hop chit Gia tri NMR
(S)-(1-metylpyrolidin-2-yl)metyl "H NMR (CDCls): § 8,11-8,09 (d,
(2',4",5"triflo-[ 1,1'-biphenyl]-2- 1H, J=8,0 Hz), 7,33-7,23 (m,
yl)carbamat 2H), 7,18-7,14 (m, 1H), 7,13-

o 7,10 (m, 1H), 6,91-6,87 (m, 1H),
163 O N/”\o/,, 6,48 (s, 1H), 4,26-4,06 (m, 2H),
F H D 3,12-3,08 (m, 1H), 2,53-2,43 (m,
O d 1H), 2,37 (s, 3H), 2,30-2,20 (m,
I F 1H), 1,98-1,63 (m, 4H)

(S)-(1-metylpyrolidin-2-yl)metyl ~ (4'- | 'H NMR (CDCl5): & 8,02-8,00 (d,
clo-[1,1'-biphenyl]-2-yl)carbamat IH, J=7,6 Hz), 7,30-7,23 (m,
o 2H), 7,21-7,09 (m, 1H), 7,06-
‘ NJKO//, 7,04 (d, 2H, J=8,8 Hz), 6,77-6,75
164 H /NO (d, 2H, I=8,8 Hz), 6,60 (s, 1H),
O 4,28-4,08 (m, 2H), 3,13-3,06 (m,
cl 1H), 2,57-2,45 (m, 1H), 2,38 (s,
3H), 2,33-2,22 (m, 1H), 1,99-

1,59 (m, 4H)
(5)-(1-metylpyrolidin-2-yl)metyl (3'- | 'H NMR (CDCL): & 8,12-7,99
clo-[1,1'-biphenyl]-2-yl)carbamat (m, 1H), 7,49-7,28 (m, 4H), 7,28-
P o 7,02 (m, 3H), 6,62-6,49 (bs, 1H),
165 | Ko I\N /U\o/" 4,26-3,99 (m, 2H), 3,12-2,98 (m,
P H /D 1H), 2,53-2,40 (m, 1H), 2,36 (s,
« |\ 3H), 2,27-2,14 (m, 1H), 1,98-

Cl 1,81 (m, 1H) 1,80-1,55 (m, 2H)

(8)-(1-metylpyrolidin-2-yl)metyl (3',4'- | 'TH NMR (CDCls): 5 8,10-8,08 (d,
diclo-[1,1'-biphenyl]-2-yl)carbamat 1H, J=8,0 Hz), 7,65-7,61 (dd,
166 2H, J=12,0 Hz), 7,55-742 (m,
3H), 7,19-7,10 (m, 1H), 6,57 (s,
1H), 4,27-4,07 (m, 2H), 3,13-
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Vi du Hop chét Gia trif NMR
o 3,05 (m, 1H), 2,57-2,47 (m, 1H),
O N’lLo/" 2,38 (s, 3H), 2,33-2,21 (m, 1H),
H Q 2,01-1,60 (m, 4H)
iill] s
cl
cl
(S)-(1-metylpyrolidin-2-yl)metyl (2',4'- | 'TH NMR (CDCls): & 8,11-8,09 (d,
diclo-[1,1'-biphenyl]-2-yl)carbamat 1H, J=8,0 Hz), 7,39-7,08 (m,
o 5H), 6,92-6,88 (m, 1H), 6,32 (s,
167 O N/”\o//, 1H), 4,27-4,12 (m, 2H), 3,14-
cl H /D 3,08 (m, 1H), 2,57-2,53 (m, 1H),
O 2,44 (s, 3H), 2,31-2,21 (m, 1H),
Ci 2,01-1,58 (m, 4H)
(S)-(1-metylpyrolidin-2-yhmetyl (3 | 'H NMR (CDCL):  7,98-7,96 (d,
hydroxy-[1,1'-biphenyl]-2-yl)carbamat | 1H, J=7,6 Hz), 7,30-7,26 (m,
o 1H), 7,22-7,14 (m, 2H), 7.11-
O N/”\o/,, 7,05 (m, 1H), 6,81-6,77 (t, 2H,
168 H /D J=16,8 Hz), 6,73-6,71 (t, 1H,
O J=4,4 Hz), 4,23-4,08 (m, 2H),
oH 3,09-3,05 (m, 1H), 2,57-2,50 (m,
1H), 2,38 (s, 3H), 2,36-2,22 (m,
1H), 1,99-1,59 (m, 4H)
(S)-(1-metylpyrolidin-2-yh)metyl (3 | TH NMR (CDCLy): & 8,02-8,00 (d,
xyano-[1,1'-biphenyl]-2-yl)carbamat 1H, J=7,2 Hz), 7,68-7,65 (m,
O o 2H), 7,60-7,54 (m, 2H), 7,41-
o ’U\o/" 7,37 (m, 1H), 7,17-7,16 (d, 2H,

TJ=4,4 Hz), 6,42 (s, 1H), 4,22-4,04
(m, 2H), 3,06-3,02 (m, 1H), 2,35
(s, 3H), 2,30-2,24 (q, 1H, J=16,0
Hz), 2,02-1,55 (m, 4H)
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Vi du Hop chit Gid tri NMR
(S)-(1-metylpyrolidin-2-yl)metyl ~ (3'- | '"H NMR (CDCls): & 8,09-8,07 (d,
amino-[1,1'-biphenyl]-2-yl)carbamat 1H, J=7,6 Hz), 7,41-7,15 (m,

0 4H), 7,08-7,00 (m, 1H), 6,94 (s,
O N J\O o, 2H), 6,82 (s, 1H), 6,42 (s, 1H),
170 H NO 6,69-6,66 (t, 1H, J=14,8 Hz), 6,61
‘ 7 (s, 1H), 4,24-4,03 (m, 2H), 3,11-
NH, 3,02 (m, 1H), 2,56-2,44 (m, 1H),
2,40 (s, 3H), 2,30-2,17 (m, 1H),
1,96-1,58 (m, 4H)
(S)-(1-metylpyrolidin-2-yl)metyl 'H NMR (CDCl3): 8 7,75 (s, 1H),
(3',.4',5-triflo-[1,1'-biphenyl]-2- 7,23-6,97 (m, 4H), 6,90-6,85 (m,
yl)carbamat 1H), 6,83 (s, 1H), 4,31-4,15 (m,
F o 2H), 3,26 (m, 1H), 2,81 (m, 1H),
171 O \ /u\o//’ 2,54 (m, 1H), 2,47 (s, 3H), 2,03-
H NO 1,64 (m, 4H)
O /
F
F
(S)-(1-metylpyrolidin-2-yl)metyl 'H NMR (CDCls): & 7,88 (s, 1H),
(3',5,5'-triflo-[1,1'-biphenyl]-2- 7,06-7,01 (m, 2H), 6,90-6,78 (m,
yl)carbamat 3H), 6,61 (s, 1H), 4,18-3,94 (m,
172 F y l o 2H), 3,05-3,00 (m, 1H), 2,45-
S N/[j\o//' 2,36 (m, 1H), 2,33 (s, 3H), 2,28-
H O 2,12 (m, 1H), 1,90-1,52 (m, 4H)
7 N
FN | F |
(S)-(1-metylpyrolidin-2-yl)metyl 'H NMR (CDCls): § 7,82 (s, 1H),
173 (2',4',5,5'-tetraflo-[ 1,1'-biphenyl]-2- 7,16-6,98 (m, 3H), 6,93-6,90 (m,

yl)carbamat

1H), 6,60 (s, 1H), 4,29-4,07 (m,
2H), 3,24 (m, 1H), 2,51-2,32 (m,
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Vi du Hop chit Gia tri NMR
F o 2H), 2,15 (s, 3H), 2,07-1,69 (m,
O 4H)
N /u\o// , Q
F H N
O
F

(S)-(1-metylpyrolidin-2-yl)metyl  (3'-

clo-5-flo-[1,1'-biphenyl]-2-yl)carbamat

he

TH NMR (CDCL): 5 7,94 (s, 1H),
7,23-7,16 (m, 2H), 7,07-7,02 (m,
2H), 6,92-6,89 (m, 2H), 6,56 (s,

174 Nj\o/" 1H), 4,20-4,04 (m, 2H), 3,07-
H Q 3,03 (m, 1H), 2,48-2,39 (m, 1H),
‘ d 2,36 (s, 3H), 2,31-2,19 (m, 1H),
cl 1,93-1,55 (m, 4H)

(S)-(1-metylpyrolidin-2-yl)metyl ~ (4'- | 'TH NMR (CDCl3): & 7,89 (s, 1H),
clo-5-flo-[1,1'-biphenyl]-2-yl)carbamat | 7,24 (s, 1H), 7,22 (s, 1H), 7,03-
Fe o 6,98 (m, 2H), 6,88-6,85 (m, 2H),
175 « | N /Lo/" 6,55 (s, 1H), 4,16-4,00 (m, 2H),
H O 3,04-3,00 (m, 1H), 2,47-2,35 (m,
Z | N 1H), 2,32 (s, 3H), 2,27-2,16 (m,

N 1H), 1,90-1,51 (m, 4H)

cl
(S)-(1-metylpyrolidin-2-yl)metyl (2',4'- | 'H NMR (CDCls): & 7,89 (s, 1H),
diclo-5-flo-[1,1'-biphenyl]-2- 7,31-7,28 (m, 1H), 7,18 (s, 1H),
yl)carbamat 7,16 (s, 1H), 7,13-7,04 (m, 1H),
F o 6,83-6,81 (m, 1H), 6,30 (s, 1H),
176 O o 4,16-4,00 (m, 2H), 3,04-3,00 (m,
o H O 1H), 2,47-2,35 (m, 1H), 2,32 (s,
O d 3H), 2,27-2,16 (m, 1H), 1,90-
r 1,51 (m, 4H)

177 | (S)-(1-metylpyrolidin-2-yl)metyl (3',4'- | 'TH NMR (CDCls) & 7,88 (s, 1H),
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Vi du

Hop chit

Gia tri NMR

diclo-5-flo-[1,1'-biphenyl]-2-

yl)carbamat

RO W:
A
H

o

7,41-7,37 (m, 1H), 7,21-7,16 (m,
1H), 7,08-7,01 (m, 2H), 691-
6,88 (m, 1H), 6,52 (s, 1H), 4,24-
4,05 (m, 2H), 3,12-3,07 (m, 1H),
2,53-2,44 (m, 1H), 2,38 (s, 3H),
2,36-2,22 (m, 1H), 1,94-1,56 (m,
4H)

Cl

(S)-(1-metylpyrolidin-2-yl)metyl ~ (3'- | 'TH NMR (CDCl3): § 7,86 (s, 1H),
xyano-5-flo-[1,1'-biphenyl]-2- 7,53-7,49 (m, 1H), 7,45-7,40 (m,
yl)carbamat 2H), 7,11-7,05 (m, 2H), 6,91-
F 6,88 (m, 1H), 6,42 (s, 1H), 4,18-
178 O j)]\ 4,02 (m, 2H), 3,06-3,02 (m, 1H),
N 0//'O 2,45-2,39 (m, 1H), 2,34 (s, 3H),
‘ N 2,28-2,13 (m, 1H), 1,91-1,53 (m,

CN 4H)
(S)-(1-metylpyrolidin-2-yl)metyl ~ (3'- | 'H NMR (CDCl): § 7,85 (s, 1H),
hydroxy-5-flo-[1,1'-biphenyl]-2- 7,26-7,19 (m, 1H), 7,02-6,96 (m,
yl)carbamat 1H), 6,93-6,90 (m, 1H), 6,78-
F 6,74 (m, 3H), 6,71 (s, 1H), 4,21-
17 O Joj\ > 4,18 (m, 2H), 3,15-3,11 (m, 1H),
N O 0 2,62-2,56 (m, 1H), 2,41 (s, 3H),
O N 2,34-2,27 (m, 1H), 1,98-1,62 (m,

OH 4H)
(S)-(1-metylpyrolidin-2-yl)metyl ~ (5- | '"H NMR (CDCl): § 7,81 (s, 1H),
flo-3"-(triflometyl)-[1,1'-biphenyl]-2- | 7,25-7,22 (m, 1H), 7,11 (s, 1H),
120 yl)carbamat 7,07-6,91 (m, 4H), 6,67 (s, 1H),

4,30-4,09 (m, 2H), 3,21-3,13 (m,
1H), 2,71-2,58 (m, 1H), 2,39 (s,
3H), 2,03-1,56 (m, 4H)
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Vidu

Gia tri NMR

/
CF;,
(S)-(1-metylpyrolidin-2-yl)metyl ~ (3'- | 'H NMR (CDCls): & 8,02 (m,
clo-4,4',5-triflo-[1,1'-biphenyl]-2- 1H), 7,39-7,38 (dd, 1H, J=4,4
yl)carbamat Hz), 7,27-7,25 (m, 1H), 7,21-7,18
F (m, 1H), 7,01-6,98 (dd, 1H, J=7,2
181 | F o Hz), 6,50 (s, 1H), 4,23-4,10 (m,
O NJLO//, 2H), 3,10-3,07 (m, 1H), 2,50-
H D 2,46 (m, 1H), 2,39 (s, 3H), 2,28-
O 4 2,23 (m, 1H), 1,95-1,60 (m, 4H)
cl
F
(R)-(1-metylpyrolidin-3-yl)metyl (3'- |'H NMR (CDCls): § 8,00 (m,
clo-4,5-diflo-[1,1'-biphenyl]-2- 1H), 7,41-7,39 (m, 1H), 7,28-
yl)carbamat 7,23 (m, 1H), 7,20-7,19 (m, 1H),
F 7,00-6,96 (dd, 1H, J=7,2 Hz),
182 | F o 6,61 (s, 1H), 4,22-4,10 (m, 2H),
O N JLO/,, 3,11-3,09 (m, 1H), 2,50-2,46 (m,
H Q | 1H), 2,38 (s, 3H), 2,29-2,21 (m,
‘ \ 1H), 1,95-1,59 (m, 4H)
Cl
2-(1-Metylpyrolidin-2-yl)etyl ~ (2',4- | 'H NMR (CDCls): & 7,96 (m,
diflo-[1,1'-biphenyl]-2-yl)carbamat 1H), 7,41-7,38 (m, 1H), 7,30-
o3 7,26 (m, 2H), 7,19-7,15 (m, 2H),

7,01-6,93 (m, 2H), 6,38 (s, 1H),
4,21-4,14 (m, 2H), 3,35 (m, 1H),
3,00-2,64 (m, 1H), 2,48 (s, 3H),
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20149

Vidu

Gié tri NMR

2,26-2,03 (m, 3H), 1,94-1,67 (m,
4H)

184

2-(1-Metylpyrolidin-2-yl)etyl ~ (2',3'-

diflo-[1,1'-biphenyl]-2-yl)carbamat

TH NMR (CDCL): & 7,90 (m,
1H), 7,44-7,41 (m, 1H), 7,26-
7,19 (m, 4H), 7,09-7,06 (m, 1H),
6,46 (s, 1H), 4,25 (m, 2H), 3,80
(m, 1H), 2,98 (m, 1H), 2,73 (s,
3H), 2,29-2,15 (m, 3H), 2,02-
1,57 (m, 4H)

185

2-(1-Metylpyrolidin-2-yl)etyl ~ (2',6'-

diflo-[1,1'-biphenyl]-2-yl)carbamat

'TH NMR (CDCL): & 7,94 (m,
1H), 7,60-7,37 (m, 2H), 7,26-
7,21 (m, 2H), 7,06-6,99 (m, 2H),
6,40 (s, 1H), 4,22-4,20 (m, 2H),
3,83 (m, 1H), 2,99 (m, 1H), 2,73
(s, 3H), 2,31-2,15 (m, 3H), 2,02-
1,59 (m, 4H)

186

2-(1-Metylpyrolidin-2-yl)etyl ~ (5'-clo-

2'-flo-[1,1'-biphenyl]-2-yl)carbamat

3 f o

H

'H NMR (CDCL): & 7,92 (m,
1H), 7,42-7,39 (m, 1H), 7,37-
7,34 (m, 1H), 7,29-7,28 (m, 1H),
7,22-7,17 (m, 2H), 7,14-7,11 (m,
1H), 6,45 (s, 1H), 4,22-4,14 (m,
2H), 3,80 (m, 1H), 3,47-3,45 (m,
1H), 2,53 (s, 3H), 2,16-2,11 (m,
3H), 1,98-1,72 (m, 4H)

187

(S)-(1-metylpyrolidin-2-yl)metyl
flo-[1,1'-biphenyl]-2-yl)carbamat

2-

'H NMR (CDCL): & 8,00 (m,
1H), 7,41-7,37 (m, 3H), 7.33-
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Vidu

Hop chét

Gia tri NMR

g

O
A
J

7,27 (m, 1H), 7,25-7,20 (m, 1H),
7,19-7,14 (m, 2H), 6,61 (s, 1H),
4,08-4,01 (m, 2H), 2,88-2,79 (m,
1H), 2,49-2,45 (m, 1H), 2,40 (s,
3H), 2,28-2,14 (m, 1H), 1,94-
1,61 (m, 4H)

(S)-(1-metylpyrolidin-2-yl)metyl (2',4'-
diflo-[1,1'-biphenyl]-2-yl)carbamat

'H NMR (CDCL): & 7,98 (m,
1H), 7,41-7,37 (m, 1H), 7,29-
7,23 (m, 1H), 7,17-7,14 (m, 2H),
6,99-6,89 (m, 2H), 6,44 (s, 1H),

188 o”’
E H D 4,23-4,05 (m, 2H), 3,10-3,07 (m,
O 7 1H), 2,49 (m, 1H), 2,38 (s, 3H),
2,28-2,22 (m, 3H), 1,93-1,60 (m,
F 4H)

(S)-(1-metylpyrolidin-2-yl)metyl (2',3'- | 'H NMR (CDCl3): & 8,00 (m,
diflo-[1,1'-biphenyl]-2-yl)carbamat 1H), 7,38-7,34 (m, 1H), 7,29-
O o 7,23 (m, 2H), 7,20-7,14 (m, 2H),
50 \ ’U\o/" 7,02-6,89 (m, 1H), 6,51 (s, 1H),
F H D 4,20-4,05 (m, 2H), 3,08-3,05 (m,
O d 1H), 2,58-2,44 (m, 1H), 2,39 (s,
F 3H), 2,30-2,24 (m, 3H), 1,99-

1,64 (m, 4H)
(S)-(1-metylpyrolidin-2-yl)metyl ~ (3'- | 'H NMR (CDCl): & 7,97 (m,
clo-6'-flo-[1,1'-biphenyl]-2- 1H), 7,43-7,39 (m, 1H), 7,23-
yl)carbamat 7,08 (m, 4H), 7,04-6,98 (m, 1H),
190 6,52 (s, 1H), 4,27-4,15 (m, 2H),

O
N/u\o//lO
H N

7/

F

g
g

Cl

3,17-3,07 (m, 1H), 2,62 (m, 1H),
2,44 (s, 3H), 2,34-2,30 (m, 3H),
1,95-1,58 (m, 4H)
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Vidu

Hop chit

Gia tri NMR

(R)-(1-metylpyrolidin-3-yl)metyl
(3',5'-dimetyl-[1,1"-biphenyl]-2-

'H NMR (CDCl): & 8,07-8,05
(m, 1H), 7,33-7,30 (m, 1H), 7,18-

yl)carbamat 7,16 (m, 1H), 7,10-7,06 (m, 1H),
(o] O o 7,03 (s, 1H), 6,95 (s, 2H), 6,69 (s,
\ ,U\o/,' 1H), 4,09-3,99 (m, 2H), 2,69-
H O 2,65 (t, 1H, J=17,2 Hz), 2,59-2,40
O N\ (m, 3H), 2,35-2,27 (m, 4H), 2,01-

1,95 (m, 1H), 1,54-1,48 (m, 1H)
(R)-(1-metylpyrolidin-3-yD)metyl ~ (5- | 'H NMR (CDClL;): & 8,07-7,89
flo-3'-metyl-[1,1"-biphenyl]-2- (bs, 1H), 7,40-7,29 (m, 1H), 7,29-
yl)carbamat 7,19 (m, 1H), 7,19-7,07 (m, 2H),
F 7,07-6,97 (m, 1H), 6,97-6,86 (m,
192 ‘ /U\ 0 1H), 6,61-6,45 (bs, 1H), 4,13-
O 3,92 (m, 2H), 2,68-2,43 (m, 4H),
O 2,39 (s, 3H), 2,36-2,20 (m, 4H),
2,04-1,88 (m, 1H), 1,53-1,39 (m,

1H)

(R)-(1-metylpyrolidin-3-yl)metyl  (5- | 'H NMR (CDCL): & 7,98 (m,
flo-3',5'-dimetyl-[1,1'-biphenyl]-2- 1H), 7,89-7,04 (m, 6H), 6,55 (s,
yl)carbamat 1H), 4,08-3,97 (m, 2H), 2,63-
2,59 (t, 1H, J=17,2 Hz), 2,53-2,40
193 O j)\ (m, 2H), 2,35-2,31 (m, 3H), 2,31
” 0//'0 (s, 1H), 2,27-2,23 (m, 1H), 1,99-

O N\ 1,92 (m, 1H), 1,51-1,44 (m, 1H)
(R)-(1-metylpyrolidin-3-yl)metyl (3',5- | 'TH NMR (CDCL): & 7,95 (m,
diflo-[1,1'-biphenyl]-2-yl)carbamat 1H), 7,47-7,41 (m, 2H), 7,12-
194 7,04 (m, 4H), 6,93-6,91 (m, 1H),

6,48 (s, 1H), 4,08-3,97 (m, 2H),
2,63-2,59 (t, 1H, J=17,2 Hz),
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20149

Vidu

Gié tri NMR

L3
Ao
H
N
g \
F

2,52-2,49 (m, 3H), 2,34-2,27 (m,
4H), 2,00-1,93 (m, 1H), 1,50-
1,46 (m, 1H)

(R)-(1-metylpyrolidin-3-yl)metyl (3'-

clo-5-flo-[1,1'-biphenyl]-2-yl)carbamat

s

'H NMR (CDCL): & 7,92 (m,
1H), 7,42-7,33 (m, 2H), 7,23-
7,21 (m, 2H), 7,07-7,03 (m, 1H),
6,93-6,90 (m, 1H), 6,27 (s, 1H),

195 N/u\o/ ‘.
H O 4,08-3,97 (m, 2H), 2,65-2,60 (t,
O N\ 1H, J=17,2 Hz), 2,53-2,45 (m,
Cl 3H), 2,35-2,29 (m, 4H), 2,01-
1,93 (m, 1H), 1,53-1,46 (m, 1H)
(R)-(1-etylpyrolidin-3-yl)metyl (3'-clo- | 'H NMR (CDCls): § 7,87 (s, 1H),
4',5-diflo-[1,1'-biphenyl]-2- 7,40-7,38 (m, 1H), 7,25-7,21 (m,
yl)carbamat 2H), 7,08-7,03 (m, 1H), 6,90 (dd,
F o 1H, J=8,8 Hz, J=2,8 Hz), 6,50 (s,
196 O . /U\o/" 1H), 4,09-3,98 (m, 2H), 2,72 (t,
H O 1H, J=8,8 Hz), 2,64-2,44 (m,
‘ N SH), 2,36-233 (m, 1H), 2,02-
cl ) 1,92 (m, 1H), 1,55-1,47 (m, 1H),
F 1,09 (t, 3H, J=7,2 Hz)

(S)-(1-metylpyrolidin-2-yl)metyl [1,1'- | 'H NMR (CDCl3): & 8,14-8,01
biphenyl]-2-ylcarbamat (m, 1H), 7,51-7,29 (m, 6H), 7,23-
o 7,05 (m, 2H), 6,75-6,60 (bs, 1H),
197 ‘ NJ\O/,, 4,24-4,00 (m, 2H), 3,10-2,98 (m,
H Q 1H) 2,53-2,29 (m, 4H), 2,28-2,15

O g (m, 1H), 1,97-1,52 (m, 4H)
198 | (S)-(1-metylpyrolidin-2-yl)metyl (4'- | 'H NMR (CDCl): § 8,14-8,01
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20149

Vidu

Hop chit

Gia tri NMR

flo-[1,1'-biphenyl]-2-yl)carbamat

45
g

F

(m, 1H), 7,51-7,29 (m, 5H), 7,23-
7,05 (m, 2H), 6,75-6,60 (bs, 1H),
4,24-4,00 (m, 2H), 3,10-2,98 (m,
1H) 2,53-2,29 (m, 4H), 2,28-2,15
(m, 1H), 1,97-1,52 (m, 4H)

(S)-(1-metylpyrolidin-2-yl)metyl  (3'-

metyl-[1,1'-biphenyl]-2-yl)carbamat

S

'H NMR (CDCL): & 8,17-8,01
(m, 1H), 7,41-7,27 (m, 2H), 7,22-
7,02 (m, 5H), 6,76-6,63 (bs, 1H),

199 4,22-4,00 (m, 2H), 3,09-2,98 (m,
O 1H) 2,52-2,30 (m, 7H), 2,29-2,12
O (m, 1H), 1,97-1,80 (m, 1H), 1,80-
1,50 (m, 3H)
(5)-(1-metylpyrolidin-2-yl)metyl  (5- | 'H NMR (CDCls): § 7,97 (s, 1H),
flo-[1,1'-biphenyl]-2-yl)carbamat 7,45-7,37 (m, 3H), 7,32-7,25 (m,
F o 3H), 7,05-7,00 (m, 1H), 6,94-
200 O /[k Y 6,91 (m, 1H), 6,59 (s, 1H), 4,19-
N~ O
H IO 4,04 (m, 2H), 3,06-3,04 (m, 1H),
‘ / 2,35 (s, 3H), 2,28-2,18 (m, 2H),
1,90-1,76 (m, 2H), 1,61-1,57 (m,
2H) '
(S)-(1-metylpyrolidin-2-yl)metyl ~ (5- | '"H NMR (CDCls): & 7,82 (s, 1H),
flo-3'-metyl-[1,1'-biphenyl]-2- 7,30-7,11 (m, 3H), 7,01-6,85 (m,
yl)carbamat 3H), 4,30-4,07 (m, 2H), 3,24-
201 | F o 3,21 (m, 1H), 2,43 (s, 3H), 2,35
‘ \ J\o/" (s, 3H), 1,96-1,84 (m, 2H), 1,79-
H NQ 1,72 (m, 2H), 1,67-1,51 (m, 2H)
O %
202 | (S)-(1-metylpyrolidin-2-yl)metyl (3',5-

'H NMR (CDCly): § 7,97 (s, 1H),
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Vidu

Hop chit

Gié tri NMR

diflo-[1,1'-biphenyl]-2-yl)carbamat

FN/ICJ)\O//‘
L,

7,43-7,39 (m, 1H), 7,11-7,03 (m,
4H), 6,91 (d, 1H, J=8,4 Hz), 6,48
(s, 1H), 4,19-4,04 (m, 2H), 3,05-
3,02 (m, 1H), 2,35 (s, 3H), 2,26-
2,17 (m, 2H), 1,88-1,83 (m, 2H),
1,71-1,69 (m, 2H)

(S)-(1-metylpyrolidin-2-yl)metyl (4',5-
diflo-[1,1'-biphenyl]-2-yl)carbamat

TH NMR (CDCls): & 7,97 (s, 1H),
7,31-7,26 (m, 1H), 7,22-7,12 (m,
2H), 7,06-7,00 (m, 2H), 6,91-
6,88 (m, 1H), 6,43 (s, 1H), 4,21-

F o)
203 \=\N/U\O//’
H NO 4,03 (m, 2H), 3,06-3,02 (m, 1H),
‘ 7 2,35 (s, 3H), 2,28-2,15 (m, 2H),
1,95-1,83 (m, 2H), 1,70-1,67 (m,
F 2H)
(8)-(1-metylpyrolidin-2-yl)metyl ~ (4- | 'TH NMR (CDCls): & 7,96 (s, 1H),
flo-[1,1'-biphenyl]-2-yl)carbamat 7,47-7,43 (m, 2H), 7,40-7,36 (m,
F 1H), 7,33-7,25 (m, 2H), 7,18-
204 O o 7,10 (m, 1H), 6,81-6,75 (m, 2H),
N/”\ N 4,18-4,05 (m, 2H), 3,03-3,01 (m,
H O 1H), 2,35 (s, 3H), 2,22-2,17 (m,
O d 2H), 1,93-1,86 (m, 2H), 1,61-
1,57 (m, 2H)
(8)-(1-metylpyrolidin-2-yl)metyl (3',4- | 'H NMR (CDCls): & 7,96 (s, 1H),
diflo-[1,1'-biphenyl]-2-yl)carbamat 7,45-7,39 (m, 2H), 7,25-7,23 (m,
F 1H), 7,16-7,07 (m, 2H), 7,03-
205 7,01 (m, 1H), 6,83-6,78 (m, 1H),

(O~

O
Ao
Y
7/
F

6,65 (s, 1H), 4,19-4,06 (m, 2H),
3,05-3,02 (m, 1H), 2,36 (s, 3H),
2,26-2,18 (m, 2H), 1,93-1,84 (m,
2H), 1,59-1,50 (m, 2H)
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Vidu

Hop chat

Gia tri NMR

(S)-(1-metylpyrolidin-2-yl)metyl ~ (5-

metyl-[1,1'-biphenyl]-2-yl)carbamat

LA

TH NMR (CDCL): § 7,92 (s, 1H),
7,45-7,41 (m, 2H), 7,33-7,25 (m,
2H), 7,16-7,13 (m, 1H), 7,02 (s,
1H), 6,59 (s, 1H), 4,21-4,05 (m,

206 o7’
H @ 2H), 3,09-3,07 (m, 1H), 2,38 (s,
O d 3H), 2,32 (s, 3H), 2,27-2,23 (m,
2H), 1,90-1,87 (m, 2H), 1,78-
1,72 (m, 2H)
(S)-(1-metylpyrolidin-2-yl)metyl ~ (3'- | 'H NMR (CDCls): & 7,88 (s, 1H),
flo-5-metyl-[1,1'-biphenyl]-2- 7,42-7,36 (m, 1H), 7,21-7,20 (m,
yl)carbamat _ 1H), 7,17-7,15 (m, 1H), 7,10-
- o 7,03 (m, 2H), 7,00 (m, 1H), 6,55
\ JLO/, , (s, 1H), 4,22-4,06 (m, 2H), 3,10-
H NO 3,06 (m, 1H), 2,38 (s, 3H), 2,31
‘ d s, 3H), 2,27-221 (m, 2H), 1,94-
F 1,85 (m, 2H), 1,78-1,69 (m, 2H)
(S)-(1-metylpyrolidin-2-yl)metyl ~ (5- | 'H NMR (CDCls): & 7,95 (s, 1H),
flo-3',5"-dimetyl-[1,1'-biphenyl]-2- 7,15 (m, 2H), 7,04-6,98 (m, 2H),
yl)carbamat 6,93-6,90 (m, 2H),, 6,72 (s, 1H),
208 F 4,31-4,17 (m, 2H), 3,14 (m, 1H),
O /lj\ o 2,82 (m, 1H), 2,61-2,03 (m,
O O 10H), 1,99-L,62 (m, 4H)
(S)-(1-metylpyrolidin-2-yl)metyl ~ (4'- | '"H NMR (CDCL): & 7,83 (s, IH),
(tert-butyl)-5-flo-[1,1'-biphenyl]-2- 7,72-7,70 (m, 2H), 7,67-7,62 (m,
500 yl)carbamat 2H), 7,03-6,91 (m, 2H), 6,76 (s,

1H), 4,35-4,22 (m, 2H), 3,20 (m,
1H), 2,96 (m, 1H), 2,68-2,65 (m,
1H), 2,48 (s, 3H), 1,99-1,63 (m,
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Vidu Hop chat Gia tri NMR
E o 4H), 1,51-1,29 (m, 9H)
A Ko o
‘ /
(5)-(1-metylpyrolidin-2-yl)metyl ~ (3'- | 'TH NMR (CDCls): & 7,84 (s, 1H),
clo-5,5'-diflo-[1,1'-biphenyl]-2- 7,24-7,15 (m, 1H), 7,12-6,89 (m,
yl)carbamat 4H), 6,64 (s, 1H), 4,26-4,10 (m,
710 F o 2H), 3,16-3,15 (m, 1H), 2,62 (m,
O NJ\O . 1H), 2,42 (s, 3H), 2,38-2,32 (m,
H NO 1H), 1,99-1,60 (m, 4H)
O %
F Cl
(S)-(1-metylpyrolidin-2-yl)metyl ~(3'- [ 'H NMR (CDCl3): & 8,05 (m,
clo-4',5-diflo-[1,1'-biphenyl]-2- 1H), 7,57-7,48 (m, 1H), 7,22-
yl)carbamat ' 7,14 (m, 2H), 7,12-7,00 (m, 2H),
F o 6,61 (s, 1H), 4,23-4,16 (m, 2H),
211 ‘ J 3,22-3,10 (m, 1H), 2,58-2,47 (m,
N O
H D 1H), 2,38 (s, 3H), 2,35-2,30 (m,
O / 3H), 1,98-1,60 (m, 4H)
Cl
F
(S)-(1-metylpyrolidin-2-yl)metyl (4'- | 'TH NMR (CDCl): § 7,39-7,31
clo-3',5-diflo-[1,1'-biphenyl]-2- (m, 3H), 7,20-7,00 (m, 2H), 6,98-
210 yl)carbamat 6,88 (d, 1H, J=2,8 Hz), 4,34-4,23

(m, 2H), 3,45 (m, 1H), 3,16 (m,
1H), 2,57-2,54 (m, 4H), 2,11-
1,70 (m, 4H),
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Vidu

Hop chét

Gia tri NMR

=
O N’?l\o/"
SN
cl

213

(S)-(1-metylpyrolidin-2-yl)metyl  (3'-
amino-5-flo-[1,1'-biphenyl]-2-

yl)carbamat

FN/?]\O//'
L,

TH NMR (CDCls): 5 7,99 (s, 1H),
7,23-7,19 (m, 1H), 7,03-6,98 (m,
1H), 6,93-6,90 (m, 1H), 6,74 (m,
1H), 6,70-6,66 (m, 1H), 6,63 (s,
1H), 4,24-4,07 (m, 2H), 3,46 (s,
1H), 3,14 (m, 1H), 2,59 (m, 1H),
2,42 (s, 3H), 2,33-2,29 (m, 1H),
1,98-1,63 (m, 4H)

214

(S)-(1-metylpyrolidin-2-yl)metyl (2',5-
diflo-3'-(triflometyl)-[ 1,1'-biphenyl]-2-

yl)carbamat

F
e
/N
FsC ‘

'H NMR (CDCls): 5 7,84 (s, 1H),
7,69-7,66 (m, 1H), 7,53-7,50 (m,
1H), 7,37-7,33 (m, 1H), 7,15-
7,10 (m, 1H), 6,98-6,95 (m, 1H),
6,61 (s, 1H), 4,29-4,15 (m, 2H),
3,27 (s, 1H), 2,78-2,70 (m, 1H),
2,48-2,35 (m, 4H), 1,98-1,70 (m,
4H)

215

(S)-(1-metylpyrolidin-2-yl)metyl ~ (3'-
clo-5-flo-5'-(triflometyl)-[1,1'-
biphenyl]-2-yl)carbamat

F /I o
X \NJLO//,O
/l /N
FiC” ¢

I

'H NMR (CDCls): § 7,96 (s, 1H),
7,79 (s, 1H), 7,61 (s, 1H), 7,50-
7,47 (d, 1H, J=11,6 Hz), 7,11-
7,06 (m, 1H), 6,94-6,91 (m, 1H),
6,58 (s, 1H), 4,27-4,11 (m, 2H),
3,22-3,17 (m, 1H), 2,67-2,66 (m,
1H), 2,42-2,32 (m, 4H), 2,02-
1,60 (m, 4H)
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Vidu

Hop chit

Gia tri NMR

(S)-(1-metylpyrolidin-2-yl)metyl  (3'-
clo-5-flo-5"-hydroxy-[1,1'-biphenyl]-2-

yl)carbamat

TH NMR (CDCL): 5 7,82 (s, 1H),
7,02-6,64 (m, SH), 4,17-4,09 (m,
2H), 3,10-3,06 (m, 1H), 2,53 (m,
1H), 2,37 (s, 3H), 2,34-2,21 (m,

216 | T 0
‘ . _, 1H), 1,96-1,62 (m, 4H)
‘ %
HO Cl
(S)-(1-metylpyrolidin-2-yl)metyl ~ (3'- | 'TH NMR (CDCl3): & 7,94 (s, 1H),
clo-5-flo-5'-metoxy-[1,1'-biphenyl]-2- | 7,66-7,44 (m, 4H), 6,91-6,89 (d,
yl)carbamat 1H, J=8,4.Hz), 6,62 (s, 1H), 4,23-
- F o 4,08 (m, 2H), 3,86-3,85 (m, 3H),
‘ /U\ _, 3,11 (m, 1H), 2,53 (m, 1H), 2,34
N © O (s, 3H), 2,20-2,28 (m, 1H), 1,93
‘ N 1,63 (m, 4H)
H;CO Cl
(S)-(1-metylpyrolidin-2-yl)metyl ~ (5- | 'H NMR (CDCls): & 8,11 (m,
flo-2',4'-bis(triflometyl)-[1,1'- 1H), 7,44-7,36 (m, 1H), 7,20-
biphenyl]-2-yl)carbamat 7,17 (m, 2H), 7,10-6,99 (m, 2H),
F o 6,54 (s, 1H), 4,27-4,21 (m, 2H),
218 O N/U\o//’ 3,31-3,15 (m, 1H), 2,44-2,40 (m,
F\C H D 1H), 2,39 (s, 3H), 2,30-2,25 (m,
O 7 3H), 2,01-1,55 (m, 4H)
CF;
(S)-(1-metylpyrolidin-2-yl)metyl (3'- | 'H NMR (CDClL): & 7,58-7,53
etoxy-5-flo-[1,1'-biphenyl]-2- (m, 1H), 7,48-7,44 (m, 2H), 7,29-
219 | yDcarbamat 7,15 (m, 2H), 6,95-6,92 (m, 1H),

6,84-6,79 (m, 1H), 4,27-4,23 (m,
2H), 4,14:4,07 (q, 2H, J=6,8 Hz),
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Hop chét

Gia tri NMR

FN/Cl)l\O//
H
A,

3,28 (m, 1H), 2,89 (m, 1H), 2,50
(m, 4H), 1,98-1,59 (m, 4H), 1,46-
1,40 (t, 3H, J=14,0 Hz)

(S)-(1-metylpyrolidin-2-yl)metyl
flo-3',4'-dimetoxy-[1,1'-biphenyl]-2-

(5-

'H NMR' (CDCL): 8 7,65-7,61
(m, 1H), 7,54-7,52 (m, 1H), 7,47-

yl)carbamat 7,43 (m, 2H), 7,33 (m, 1H), 6,68-
F 6,65 (m, 1H), 4,29-4,15 (m, 2H),
220 ‘ N/[oj\o//’ 3,87 (s, 6H), 3,28-3,25 (m, 1H),
H NO 2,78-2,70 (m, 1H), 2,48-2,35 (m,
O % 4H), 1,98-1,63 (m, 4H)
OCH3;
OCH;
(5)-(1-metylpyrolidin-2-yl)metyl ~ (5- | 'H NMR (CDCls): § 7,93 (s, 1H),
flo-3',5'-dimetoxy-[1,1'-biphenyl]-2- 7,03—6,91. (m, 4H), 6,46-6,42 (m,
yl)carbamat 1H), 6,38 (s, 1H), 4,22-4,08 (m,
2H), 3,77 (s, 6H), 3,15 (m, 1H),
221 /[j\ Y 2,61 (m, 1H), 2,41 (s, 3H), 2,36-
2,24 (m, 1H), 1,93-1,58 (m, 4H)
H;CO ‘ OCH;,§
(S)-(1-metylpyrolidin-2-yl)metyl ~ (5- | '"H NMR (CDCls): § 7,81 (s, 1H),
metoxy-[1,1'-biphenyl]-2-yl)carbamat | 7,43—7,28 (m, 4H), 7,20-7,19 (d,
1H, J=4,4 Hz), 6,87-6,86 (dd, 1H,
222 J=9,2 Hz), 6,76-6,75 (d, 1H,

O

H3COHJOJ\O//
‘ /

1=2,8 Hz), 6,61 (s, 1H), 4,20-4,06
(m, 2H), 3,77 (s, 3H), 3,13-3,10
(m, 1H), 2,58-2,43 (m, 1H), 2,38
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Vidu

Hop chat

Gia tri NMR

(s, 3H), 2,32-2,25 (m, 1H), 1,92
1,56 (m, 4H)

(S)-(1-metylpyrolidin-2-yl)metyl  (3'-
flo-5-metoxy-[1,1'-biphenyl]-2-

TH NMR (CDCL): 5 7,74 (s, 1H),
7,39-7,33 (m, 1H), 7,10-7,01 (m,

yl)carbamat 2H), 6,88-6,85 (m, 1H), 6,73-
23 H5CO o 6,72 (m, 1H), 6,59 (s, 1H), 4,17-
O NJ\O//' 4,03 (m, 2H), 3,76 (s, 3H), 3,76
H D (m, 1H), 2,49 (m, 1H), 2,36 (s,
‘ d 3H), 2,28-2,21 (m, 1H), 1,99-
F | 1,56 (m, 4H)
(S)-(1-metylpyrolidin-2-yl)metyl ~ (3'- | 'H NMR (CDCls): & 7,79 (s, 1H),
clo-5-metoxy-[1,1'-biphenyl]-2- 7,37-1,33 (m, 2H), 7,26-7,20 (m,
yl)carbamat 2H), 6,91-6,88 (m, 1H), 6,73-
224 H;CO o | 6,72 (m, 1H), 6,38 (s, 1H), 4,22-
O J\ _, 4,05 (m, 2H), 3,79 (s, 3H), 3,11-
N O D 3,07 (m, 1H), 2,50-2,38 (m, 1H),
O /s 2,33 (s, 3H), 2,29-2,22 (m, 1H),
Cl 1,94-1,57 (m, 4H)
(S)-(1-metylpyrolidin-2-yl)metyl (3',4'- | '"H NMR (CDCl): & 7,69 (s, 1H),
diclo-5-metoxy-[1,1'-biphenyl]-2- 7,48-7,43 (m, 2H), 7,21-7,17 (m,
yl)carbamat 1H), 6,90-6,87 (m, 1H), 6,71-
H,CO o 6,70 (m, 1H), 6,51 (s, 1H), 4,21-
225 O Jj\ _, 4,05 (m, 2H), 3,78 (s, 3H), 3,13
N~ O "
H D (m, 1H), 2,52-2,45 (m, 1H), 2,32
‘ / (s, 3H), 2,30-2,22 (m, 1H), 1,97-
Cl 1,59 (m, 4H)
Cl
(8)-(1-metylpyrolidin-2-yl)metyl (3',5'- | 'TH NMR (CDCl): & 7,79 (s, 1H),
226 | diclo-5-metoxy-[1,1'-biphenyl]-2- 7,64 (m, 1H), 7,35-7,34 (m, 1H),

yl)carbamat

7,23-7,22 (m, 1H), 7,07-7,02 (m,
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Vi dy Hop chit Gia tri NMR

H,CO l 1H), 6,90-6,87 (m, 1H), 6,63 (s,
Cl l

0
)y 1H), 4,26-4,05 (m, 2H), 3 20-
N~ 0"’
N O 3,15 (m, 1H), 2,66 (m, 1H), 2,42-
N
, 2,32 (m, 4H), 1,99-1,61 (m, 4H)

Cl

Vi du 1 Téng hop 2-(1-metylpyrolidin-2-yl)etyl (4'-flo-[1,1'-biphenyl]-2-

yl)carbamat
OBy
NJ\O N
H \

F

Hoa tan axit 4'-flo-[1,1'-biphenyl]-2-carboxylic (747 mg, 3,46 mmol) (vi du
téng hop 1) trong toluen (20 ml), tiép d6 thém vao biphenylphosphoryl azit (958 pl,
4,15 mmol) va trietylamin (486 pl, 3,46 mmol). Hon hop dugc khudy & nhiét do phong
trong 30 phut, rdi duoc khudy duéi didu kién hdi luu trong 1 gid. San phdm phan tmg
dugc 1am mat vé nhiét d6 phong, sau d6 2-(2-hydroxyetyl)-1-metylpyrolidin (558 pl,
4,15 mmol) dugc thém vao va hén hop duge khudy dudi didu kién hdi luu trong 12
gid. San phidm phéan img duogc 1am mét vé nhiét d6 phong. Dung modi dugc loai bd
bang cach co dudi ap suét thip, tiép do san pham c6 duge chiét bang nuéc va etyl
axetat. Lop hitu co dugc lam khod bﬁng magie sulfat khan, dugc loc va ¢d. Cin duge

tinh ché bang sic ky cot dé thu duoc hop chit mong muén (280 mg, 24%).
Vidy2 dén 16

Nguyén liéu ban diu trong bang 7 dugc sir dung thay cho axit 4'-flo-[1,1'-
biphenyl]-2-carboxylic (747 mg, 3,46 mmol) (vi du tong hop 1) dé tdng hop céc hop

chét ctia vi du 2 dén 16 theo cach gidng nhu vi du 1.
Bang 7: Vidu 2 dén 16
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:11 Tén héa chit Nguyén liéu ban dau
2-(1-Metylpyrolidin-2-yl)etyl ~ (3',5'- | Axit 3',5'-diflo-[1,1'-biphenyl]-2-
2 | diflo-[1,1'-biphenyl]-2-yl)carbamat carboxylic (820 mg) (vi du tong
(290 mg, 23%) hop 2)
2-(1-Metylpyrolidin-2-yl)etyl Axit 3',4',5'-triflo-[1,1'-biphenyl]-
3 | (34,5 triflo-[1,1'-biphenyl]-2- 2-carboxylic (492 mg) (vi du téng
yl)carbamat (300 mg, 41%) hop 3)
2-(1-Metylpyrolidin-2-yl)etyl (3'-flo- | Axit 3'-flo-[1,1'-biphenyl]-2-
4 | [1,1-biphenyl]-2-yl)carbamat (326 carboxylic (500 mg) (vi du téng
mg, 41%) hop 4)
2-(1-Metylpyrolidin-2-yl)etyl ~ (4'- | Axit 4'-metoxy-[1,1'-biphenyl]-2-
5 | metoxy-[1,1'-biphenyl]-2- carboxylic axit (630 mg) (vi du
yl)carbamat (350 mg, 36%) téng hop 5)
>-(1-Metylpyrolidin-2-yletyl [LI" Axit [1,1'-biphenyl]-2-carboxylic
6 | biphenyl]-2-ylcarbamat (400 mg,
(500 mg)
50%)
2-(1-Metylpyrolidin-2-yl)etyl (4'-clo- | Axit 4'-clo-[1,1'-biphenyl]-2-
7 | [1,1'-biphenyl]-2-yl)carbamat (230 | carboxylic (500 mg) (vi du tbng
mg, 30%) hop 6)
2-(1-Metylpyrolidin-2-yl)etyl (3'-clo- | Axit 3'-clo-[1,1'-biphenyl]-2-
8 | [1,1-biphenyl]-2-yl)carbamat (170 | carboxylic axit (500 mg) (vi du
mg, 22%) téng hop 7)
2-(1-Metylpyrolidin-2-yl)etyl (3',5'- | Axit 3',5'-diélo-[1,1'-bipheny1]-2-
9 | diclo-[1,1'-biphenyl]-2-yl)carbamat | carboxylic axit (300 mg) (vi du
(125 mg, 28%) téng hop 8)
2-(1-Metylpyrolidin-2-yl)etyl (4'- | Axit 4'-triflometoxy-[1,1'-
10 | triflometoxy-[1,1'-biphenyl]-2- biphenyl]-2-carboxylic (450 mg)

yl)carbamat (370 mg, 57%)

(vi du tbng hop 9)
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2-(1-Metylpyrolidin-2-yl)etyl (4'- | Axit  4'-nitro-[1,1'-biphenyl]-2-
11 | nitro-[1,1'-biphenyl]-2-yl)carbamat carboxylic (330 mg) (vi du téng

(410 mg, 82%) hop 10)
2-(1-Metylpyrolidin-2-yl)etyl (3'- | Axit 3'-triflometyl-[1,1'-

12 | triflometyl-[1,1'-biphenyl]-2- biphenyl]-2-carboxylic (500 mg)
yl)carbamat (476 mg, 65%) (vi du tdng hop 11)
2-(1-Metylpyrolidin-2-yl)etyl (4'- | Axit 4'-triflometyl-[1,1'-

13 | triflometyl-[1,1'-biphenyl]-2- biphenyl]-2-carboxylic (500 mg)
yl)carbamat (45 mg, 6%) (vi du téng hop 12)
2-(1-Metylpyrolidin-2-yl)etyl ~ ((3'- | Axit 3'-flo-4'"-metyl-[1,1'-

14 | flo-4'-metyl)-[1,1'-biphenyl]-2- biphenyl]-2-carboxylic (430 mg)
yl)carbamat (306 mg, 46%) (vi du téng hop 13)

2-(1-Metylpyrolidin-2-yl)etyl (3'- | Axit  3'-metyl-[1,1'-biphenyl]-2-
15 | metyl-[1,1'-biphenyl]-2-yl)carbamat | carboxylic (400 mg) (vi du tong
(105 mg, 16%) hop 14)

2-(1-Metylpyrolidin-2-yl)etyl (3'- | Axit  3'-etoxy-[1,1'-biphenyl]-2-

16 | etoxy-[1,1'-biphenyl]-2-yl)carbamat | carboxylic (315 mg) (vi du tong
(250 mg, 52%) | hop 15)

Vi du 17: Téng hop 2-(1-metylpyrolidin-2-yl)etyl (3'-clo-5-flo-[1,1'-biphenyl]-
2-yl)carbamat

F
<S>
O Cl

Hoa tan axit 3'-clo-5-ﬂo-[1,1'-biphenyl]-2-carboxylic (300 mg, 1,20 mmol) (vi
du téng hop 16) trong toluen (20 ml), tiép d6 thém vao biphenylphosphoryl azit (310
pl, 1,44 mmol) va trietylamin (202 pl, 1,44 mmol). Hon hop dwgc khudy & nhiét d¢

phong trong 30 phut, rdi tiép tuc duoc khudy duéi diéu kién hdi lvu trong 1 gid. San
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phim phan tmg dugc lam mat vé nhiét d0 phong, sau d6 2-(2-hydroxyetyl)-1-
metylpyrolidin (194 pl, 1,44 mmol) dugc thém vao va hdn hop dugc khudy duéi didu
kién hdi luu trong 12 gid. San phdm phan ¥mg dugc 1am mat vé nhiét do phong. Dung
mdi dugc loai bd bang cach c6 dudi ap suét thap, tiép d6 san phim c6 dugc chiét bing

nudc va etyl axetat. Lop hitu co dugc 1am kho béng magie sulfat khan, dugc loc va co.

20149

Cin dugc tinh ché bang sic ky cot d8 thu duoc hop chit mong mubn (93 mg, 21%,).

Vidu 18 dén 27

Nguyén liéu ban diu trong bang 7 dugc sir dung thay cho axit 3'-clo-5-flo-[1,1'-
biphenyl]-2-carboxylic (300 mg, 1,20 mmol) (vi du tdng hop 16) dé tdng hop céc hop

chét ctia vi du 18 dén 27 theo phuong phép nhu dugc md ta trong vi du 17.

Bang 8: Vi du 18 dén 27

yl)carbamat (152 mg, 26%)

Vidu Tén héa chét Nguyén liéu ban dau
2-(1-Metylpyrolidin-2-yl)etyl Axit  3',5-diflo-[1,1'-biphenyl]-2-
18 (3',5-diflo-[1,1'-bipheny1]-2- carboxylic (400 mg, 1,71 mmol)
yl)carbamat (465 mg, 76%) (vi du tdng hop 17)
2-(1-Metylpyrolidin-2-yl)etyl Axit 4',5-diflo-[1,1'-biphenyl]-2-
19 (4',5-diflo-[1,1'-biphenyl]-2- carboxylic (400 mg, 1,71 mmol)
yl)carbamat (184 mg, 30%) (vi du tdng hop 18)
2-(1-Metylpyrolidin-2-yl)etyl Axit 3',5,5'-triflo-[1,1'-biphenyl]-
20 (3',5,5'-triflo-[1,1'-biphenyl]-2- 2-carboxylic (500 mg, 1,98 mmol)
yl)carbamat (362 mg, 48%) (vi du téng hop 19)
2-(1-Metylpyrolidin-2-yl)etyl (5- | Axit 5-flo-[1,1'-biphenyl]-2-
21 flo-[1,1'-biphenyl]-2-yl)carbamat | carboxylic'(1g, 4,63 mmol) (vi du
(297 mg, 19%) téng hop 20)
2-(1-Metylpyrolidin-2-yl)etyl (5- | Axit 5-flo-3'-metyl-[1,1'-
22 flo-3'-metyl-[1,1'-biphenyl]-2- biphenyl]-2-carboxylic (380 mg,

1,65 mmol) (vi du téng hop 21)

-110-



20149

2-(1-Metylpyrolidin-2-yl)etyl (4- | Axit 4-flo-[1,1'-biphenyl]-2-
23 flo-[1,1'-biphenyl]-2-yl)carbamat carboxylic: (500 mg, 2,31 mmol)
(400 mg, 51%) (vi du téng hop 22)
2-(1-Metylpyrolidin-2-yl)etyl Axit  3',4-diflo-[1,1'-biphenyl]-2-
24 (3',4-diflo-[1,1'-biphenyl]-2- carboxylic (400 mg, 1,71 mmol)
yl)carbamat (84 mg, 14%) (vi du téng hop 23)
2-(1-Metylpyrolidin-2-yl)etyl (4- | Axit 4-metoxy-[1,1'-biphenyl]-2-
25 metoxy-[1,1'-biphenyl]-2- carboxylic (320 mg, 1,40 mmol)
yl)carbamat (170 mg, 34%) (vi du téng hop 24)
2-(1-Metylpyrolidin-2-yl)etyl (5- | Axit  5-metyl-[1,1'-biphenyl]-2-
26 metyl-[1,1'-biphenyl]-2- carboxylic (300 mg, 1,41 mmol)
yl)carbamat (123 mg, 26%) (vi du téng hop 25)
2-(1-Metylpyrolidin-2-yl)etyl (3'- | Axit 3'-flo-5-metyl-[1,1'-
27 flo-5-metyl-[1,1'-biphenyl]-2- biphenyl]-2-carboxylic (200 mg,
yl)carbamat (279 mg, 90%) 0,87 mmol) (vi du téng hop 26)

Vi du 28: Tong hop 2-(1-metylpyrolidin-2-yl)etyl (4'-xyano-[1,1'-biphenyl]-2-

yl)carbamat

CN

Hoa tan 2-(1-metylpyrolidin-2-yl)etyl(2-iodophenyl)carbamat (600 mg, 1,6
mmol) (vi du téng hop A) trong hén hgp dung dich toluen (20 ml) va etanol (4 ml).
Tiép @6, axit 4-xyanophenyl boronic (259 mg, 1,76 mmol), kali cacbonat (442 mg, 3,2
mmol) va tetrakis paladi triphenylphosphin (370 mg, 0,32 mmol) dugc thém vao. Hon
hop phan ting duogc khuéy ¢ 110°C trong 12 gid sau d6 dugce 1am mét v& nhiét do
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phong. San phdm phan tmg duoc loc qua xelit va dung méi dugce loai bd bang cach cd
duéi 4p suét thip. San phdm cd duoc chiét bang nudc va etyl axetat, tiép d6 16p hitu co

duoc lam kho b%mg magie sulfat khan, dugc loc va ¢d. Cin duge tinh ché béng sic ky

20149

cot dé thu duoc hop chét mong mubn (193 mg, 35%).

Vidu 29 dén 32

Nguyén liéu ban dau la 2-(1-metylpyrolidin-2-yl)etyl(2-iodophenyl)carbamat
ctia vi du téng hop A va nguyén liéu phan (mg trong bang 9 dugc sir dung dé tdng hop

c4c hop chit theo phwong phép nhu dugc mo ta trong vi du 28.

Bang 9: Vi du 29 dén 32

Nguyén li€u

ban dau (vi

mg, 10%)

Vidu Tén hoa chit \ Nguyén liéu phéan g
du tong hop
A)
2-(1-Metylpyrolidin-2- Axit 3-(3-
20 yDetyl(3'-(3-hydroxypropyl)- 1 g, 2,67 hydroxypropyl)phenyl
[1,1'-biphenyl]-2-yl)carbamat | mmol boronic (530 mg, 2,94
(52 mg, 5%) mmol)
2-(1-Metylpyrolidin-2- Axit 4-
30 yDetyl(4'-(dimetylamino)-[1,1'- | 200 mg, 0,53 | (dimetylamino)phenyl
biphenyl]-2-yl)carbamat (71 | mmol boronic axit (131 mg,
mg, 36%) 0,80 mmol)
2-(1-Metylpyrolidin-2-
Detyl(4'-(tert-butyl)-[1,1 150 mg, 040 | HHert-
yDetyl(4'-(tert-butyl)-[1,1'- mg, 0,
31 _ butylphenyl boronic
biphenyl]-2-yl)carbamat (33 | mmol
(110 mg, 0,60 mmol)
mg, 22%)
2-(1-Metylpyrolidin-2- Pinacol este cua axit
3 yDetyl(2'-amino-[1,1'- 400 mg, 1,07 | 2-aminophenyl
biphenyl]-2-yl)carbamat (37 | mmol boronic (353 mg, 1,61

mmol)
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Vi du 33: Téng hop 2-(1-metylpyrolidin-2-yl)etyl (3'-amino-[1,1'-biphenyl]-2-

yl)carbamat

:|:zQ
=
s

‘ NH,

Hoa tan 2-(1-metylpyrolidin-2-yl)etyl(2-iodophenyl)carbamat (1,36 g, 3,63
mmol) (vi du tdng hop A) trong hdn hop dung dich axetonitrin (15 ml) va nude (15
ml). Tiép do, axit 3-aminophenyl boronic (995 mg, 7,26 mmol), natri cacbonat (772
mg, 7,26 mmol) va diclobis paladi triphenylphosphin (127 mg, 0,18 mmol) dugc thém
vao. Hon hop phan tng duge khudy & 110°C trong 10 vi séng trong 10 phit rdi dugc
1am mat vé nhiét d6 phong. San phim phan tng duoc loc qua xelit va dung moi duoc
loai bé bang cach ¢6 dudi ap suét thip. San phim ¢6 duogc chiét bing nudc va etyl
axetat. Lop hitu co duge 1am kho bing magie sulfat khan, duge loc va cb. Cén dugc

tinh ché bang sic ky cot dé thu dugc hop chit mong muén (192 mg, 16%).

Vi du 34 dén 41

Nguyén liéu ban diu la 2-(1-metylpyrolidin-2-yl)etyl(2-iodophenyl)carbamat
ctia vi du tdng hop A va nguyén lidu phan tng trong bang 10 dugc sir dung dé tong
hop cac hop chét cia vi du 34 dén 41 theo phuong phép nhu dugc mé ta trong vi du
33.

Bang 10: Vi du 34 dén 41

Vi Nguyén li¢u
i . 3
q Tén hoéa chat ban dau (vi du | Nguyén liéu phan ing
u .
tong hop A)
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2-(1-Metylpyrolidin-2- Axit 2-
400 mg, 1,07
34 | yDetyl(2'-flo-[1,1'-biphenyl]-2- | flophenylboronic (300
mmo
yl)carbamat (126 mg, 30%) mg, 2,14 mmol)
2-(1-Metylpyrolidin-2- Axit 2-
( Py 400 mg, 1,07
35 | yDetyl(2'-clo-[1,1'-biphenyl]-2- | clophenylboronic (335
mmo
yDcarbamat (80 mg, 18%) mg, 2,14 mmol)
2-(1-Metylpyrolidin-2- )
Detyl(2-hyd L1 400 L07 Pinacol este cua axit 2-
etyl(2'-hydroxy-[1,1'- mg, 1,
36 YO Yo s hydroxyphenyl boronic
biphenyl]-2-yl)carbamat (65 | mmol ’
(471 mg, 2,14 mmol)
mg, 16%)
2-(1-Metylpyrolidin-2-yl)etyl
( el YL)ety Axit  (3-tert-butyl-5-
(3'-tert-butyl-5'-metyl-[1,1'- 300 mg, 0,80 _
37 metyl)phenylboronic
biphenyl]-2-yl)carbamat (155 | mmol
(307 mg, 1,60 mmol)
mg, 49%)
2-(1-Metylpyrolidin-2- Axit (4-flo-3-
38 yDetyl(4'-flo-3"-(triflometyl)- | 297 mg, 0,79 | (triflometyl)phenyl)bor
[1,1'-biphenyl]-2-yl)carbamat | mmol onic (330 mg, 1,58
(66 mg, 20%) mmol)
2-(1-Metylpyrolidin-2- Pinacol este cia axit
39 yDetyl(4'-amino-3'-clo-[1,1'- 300 mg, 0,80 | (4-amino-3-
biphenyl]-2-yl)carbamat (81 | mmol clophenyl)boronic (406
mg, 27%) mg, 1,6 mmol)
2-(1-Metylpyrolidin-2-yl)etyl Axit 3-hydroxyphenyl
. 300 mg, 0,80
40 | (3'-hydroxy-[1,1'-biphenyl]-2- | boronic (221 mg, 1,6
mmo
yl)carbamat (48 mg, 9%) mmol)
2-(1-Metylpyrolidin-2-yl)etyl Axit 3-clo-4-
i _ YU 300 mg, 0,80
41 | (3'-clo-4'-flo-[1,1'-biphenyl]-2- | flophenylboronic (240
mmo
yl)carbamat (150 mg, 43%) mg, 1,38 mmol)

Vi du 42: Téng hop 2-(1-metylpyrolidin-2-yl)etyl(3',4',5-triflo-[1,1'-biphenyl]-

2-yl)carbamat
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Hoa tan 2-(1-metylpyrolidin-2-yl)etyl(2-bromo-4-flophenyl)carbamat (400 mg,
1,16 mmol) (vi du tdng hgp B) trong toluen (20 ml). Tiép do6, axit 3,4-flophenyl
boronic (280 mg, 1,74 mmol), kali cacbonat (321 mg, 2,32 mmol) va tetrakis paladi
triphenylphosphin (140 mg, 0,12 mmol) dugc thém vao. Hon hgp phan tng duoc
khudly & 120°C trong 12 gidr rdi dugc lam mét v& nhiét do phong. San phdm phan éng
duge loc qua xelit va dung méi dugce loai bé bang cach cb dudi ap subt thip. San phdm
c¢d duge chiét bang nudc va etyl axetat. Lép hitu co dugc 1am kho bang magie sulfat
khan, dugc loc va ¢d. Cin dugc tinh ché bang sic ky cot dé thu duoc hop chit mong

mubn (15 mg, 3%).
Vi du 43 dén 46

Nguyén liéu ban dau 1 2-(1-metylpyrolidin-2-yl)etyl(2-bromo-4-
flophenyl)carbamat ctia vi du tdng hop B va nguyén liu phan g trong bang 11 duoc
stt dung dé tong hop cac hop chit ciia vi du 43 dén 46 theo phuong phap nhu dugc mo
ta trong vi du 42.

Bang 11: Vi du 43 dén 46

Vi Nguyén li¢u
i . 3
q Tén hoa chat ban dau (vi du | Nguyén liéu phéan tng
u .
tong hgp B)
2-(1-Metylpyrolidin-2-yl)etyl Axit 3,4-diclophenyl
) 400 mg, 1,16
43 | (3',4'-diclo-5-flo-[1,1'-biphenyl]- | boronic (332 mg, 1,74
mmo
2-yl)carbamat (24 mg, 5%) mmol)
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2-(1-Metylpyrolidin-2-yl)etyl (3'- Axit 3-etylphenyl
300 mg, 0,87
44 | etyl-5-flo-[1,1'-biphenyl]-2- | boronic (200 mg, 1,31
mmo
yl)carbamat (40 mg, 12%) mmol)
2-(1-Metylpyrolidin-2-yletyl (5 At >
-(1-Met rolidin-2-yl)et -
}ipy y Y 400 mg, 1,16 | dimetylphenyl
45 | flo-3',5'-dimetyl-[1,1'-biphenyl]-2-
mmol boronic (261 mg, 1,74
yl)carbamat (18 mg, 4%)
mmol)
2-(1-Metylpyrolidin-2-yl)etyl (3'- : 590 Axit  3-aminophenyl
46 | amino-5-flo-[1,1'-biphenyl]-2- & 1 " | boronic (600 mg, 4,35
mmo
yl)carbamat (50 mg, 5%) ‘mmol)
Vi dy 47 dén 51
Nguyén liéu ban diu 1a 2-(1-Metylpyrolidin-2-yl)etyl(2-bromo-

4(triflometyl)phenyl)carbamat ctia vi du téng hop C thay cho 2-(1-metylpyrolidin-2-
yDetyl(2-bromo-4-flophenyl)carbamat ctia vi du tbng hop B va nguyén lidu phén Ung
trong bang 12 dugc sit dung d tong hop cic hop chét cia vi du 47 dn 51 theo
phuong phép nhu dugc mé ta trong vi du 42.

Béng 12: Vi du 47 dén 51

Nguyén li¢u
Vi , ban dau (vi Nguyén li€u phan
Tén hoa chat \ ( = P
du du tong hop ung
<)
2-(1-Metylpyrolidin-2-yl)etyl (5-
. Y YOy 300 mg, 0,76 | Axit phenylboronic
47 | (triflometyl)-[1,1'-biphenyl]-2-
mmol (102 mg, 0,84 mmol)
yl)carbamat (26 mg, 9%)
2-(1-Metylpyrolidin-2-yl)etyl (4'- Axit 4-
.ypy Y). o 300 mg, 0,76
48 | flo-5-(triflometyl)-[1,1'-biphenyl]- | flophenylboronic
mmo
2-yl)carbamat (14 mg, 4%) (118 mg, 0,84 mmol)
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2-(1-Metylpyrolidin-2-yl)etyl (3'- Axit 3-
300 mg, 0,76 )
49 | flo-5-(triflometyl)-[1,1'-biphenyl]- | flophenylboronic
mmo
2-yl)carbamat (19 mg, 6%) (118 mg, 0,84 mmol)
2-(1-Metylpyrolidin-2-yl)etyl
( ylpy yDety Axit 3.
(3',5'-diflo-5-(triflometyl)-[1,1'- 260 mg, 0,66 | )
50 diflophenylboronic
biphenyl]-2-yl)carbamat (12 mg, | mmol ,
(115 mg, 0,73 mmol)
4%)
2-(1-Metylpyrolidin-2-yl)etyl (3'- _
Axit 3-
clo-5-(triflometyl)-[1,1'- 300 mg, 0,76 _
51 clophenylboronic

biphenyl]-2-yl)carbamat (14 mg, | mmol
phenyll-2-y) ( s (131 mg, 0,84 mmol)
4%)

Vi du 52: Téng hop 2-(1-metylpyrolidin-2-yl)etyl(3'-clo-5,5'-diflo-[1,1'-
biphenyl]-2-yl)carbamat

|
sS IV
F ‘ Ci

Hoa tan 2-(1-Metylpyrolidin-2-yl)etyl(2-bromo-4-flophenyl)carbamat (300 mg,
0,87 mmol) (vi du tdng hop B) trong hdn hgp dung dich axetonitrin (10 ml) va nudce
(10 ml). Tiép @6, axit (3-clo-5-flophenyl)boronic (303 mg, 1,74 mmol), natri cacbonat
(184 mg, 1,74 mmol) va diclobis paladi .triphenylphosphin (31 mg, 0,04 mmol) duoc
thém vao. Hon hop phan tng dugc khudy & 110°C trong 10, vi séng trong 10 phit va
dugce 1am mat vé nhiét do phong. San phim phan mg duoc loc qua xelit va dung moi
dugc loai bé bang cach co dudi ap suét thip. San phim c6 duoc chiét bing nude va
etyl axetat. L6p hitu co dwoc lam khd bing magie sulfat, duoc loc va c6. Can dugce

tinh ché bang séc ky cot @& thu dugc hop chit mong muén (51 mg, 15%).

Vi du 53 dén 59
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Nguyén liéu ban diu 1a

2-(1-Metylpyrolidin-2-yl)etyl(2-bromo-4-

flophenyl)carbamat ctia vi du tdng hop B va nguyén liéu phan ng trong bang 13 dugc

sir dung dé tdng hop céc hop chét cia vi du 53 dén 59 theo phuong phép nhu dugc mo

ta trong vi du 52.

Bang 13: Vi du 53 dén 59

300 mg, 0,87

) Nguyén li€u
Vi Tén hoa chit ban du (Vi du Nguyén li€u phan (ng
v tbng hop B)
2-(1-Metylpyrolidin-2-yl)etyl(3'- Axit (3-clo-4-

39%)

53 |clo-4',5-diflo-[1,1'-biphenyl]-2- | flophenyl)boronic (303
mmo
yl)carbamat (81 mg, 24%) mg, 1,74 mmol)
2-(1-Metylpyrolidin-2-yl)etyl(4'- Axit (3-flo-4-
400 mg, 1,16
54 |clo-3',5-diflo-[1,1'-biphenyl]-2- | clophenyl)boronic (405
mmo
yl)carbamat (173 mg, 38%) mg, 2,32 mmol)
2-(1-Metylpyrolidin-2-yl)etyl(3',5'- Axit  3,5-diclophenyl
. 400 mg, 1,16
55 |diclo-5-flo-[1,1'-biphenyl]-2- | boronic (443 mg, 2,32
mmo
yl)carbamat (71 mg, 15%) mmol)
2-(1-Metylpyrolidin-2-yl)etyl(3',5'- Axit 3,5-diclo-4-
_ _ . 400 mg, 1,16
56 |diclo-4',5-diflo-[1,1'-biphenyl]-2- | flophenyl boronic (484
mmo
yl)carbamat (99 mg, 20%) mg, 2,32 mmol)
2-(1-Metylpyrolidin-2-yl)etyl(3'-
( Py yhetyl Axit (3-clo-5-
clo-5-flo-5'-hydroxy-[1,1'- 300 mg, 0,87
57 | . hydroxyphenyl)boronic
biphenyl]-2-yl)carbamat (97 mg,|mmol
(300 mg, 1,74 mmol)
28%)
2-(1-Metylpyrolidin-2-yl)etyl(3'-
A Axit (3-clo-4-
clo-5-flo-4'-hydroxy-[1,1'- 400 mg, 1,16
58 | . hydroxyphenyl)boronic
biphenyl]-2-yl)carbamat (176 mg,|mmol
(400 mg, 2,32 mmol)
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2-(1-Metylpyrolidin-2-yl)etyl(5- Axit (3.4-
400 mg, 1,16
59 |flo-3',4'-dimetyl-[1,1'-biphenyl]-2- | dimetylphenyl)boronic
mmo
yl)carbamat (129 mg, 30%) (348 mg, 2,32 mmol)

Vi du 60 dén 65

Nguyén liéu ban diu 13 2-(1-Metylpyrolidin-2-yl)etyl(2-bromo-4-
metoxyphenyl)carbamat ctia vi du téng hop D thay cho 2-(1-metylpyrolidin-2-
yDetyl(2-bromo-4-flophenyl)carbamat ctia vi du tong hgp B va nguyén liéu phan vng

trong bang 14 dugc sit dung dé tdng hop cac hop chét cua vi du 60 dén 65 theo

phuong phap nhu dugc mo ta trong vi du 52.

Bang 14: Vi du 60 dén 65

Nguyén li¢u
Vi , . Nguyén li¢u phan
Tén hoéa chat ban dau (vi du
du , ing
tong hop D)
2-(1-Metylpyrolidin-2-yl)etyl(5-
( Py yhety 300 mg, 0,84 | Axit phenylboronic
60 | metoxy-[1,1'-biphenyl]-2-
mmol (154 mg, 1,26 mmol)
yl)carbamat (25 mg, 8%)
2-(1-Metylpyrolidin-2-yl)etyl(3'- Axit 3-
P ) YR 300 mg, 0,84
61 | flo-5-metoxy-[1,1'-biphenyl]-2- | flophenylboronic
mmo
yl)carbamat (112 mg, 36%) (176 mg, 1,26 mmol)
2-(1-Metylpyrolidin-2-
Detyl(3',5'-diflo-5-met 400 L1 | A >
yDetyl(3',5'-diflo-5-metoxy- mg, 1,
62 ) g s diflophenylboronic
[1,1'-biphenyl]-2-yl)carbamat mmol
(354 mg, 2,24 mmol)
(161 mg, 37%)
2-(1-Metylpyrolidin-2-yl)etyl(3'-. Axit 3-
. Y 330 mg, 0,92
63 | clo-5-metoxy-[1,1'-biphenyl]-2- | clophenylboronic
mmo
yl)carbamat (112 mg, 31%) (289 mg, 1,85 mmol)

-119-




2-(1-Metylpyrolidin-2-
Detyl(3",5'-diclo-5 400 L1z | 3
etyl(3',5'-diclo-5-metoxy- mg, 1,
64 Y y‘ d s diclophenylboronic
[1,1'-biphenyl]-2-yl)carbamat | mmol
(427 mg, 2,24 mmol)
(92 mg, 19%)
2-(1-Metylpyrolidin-2-y1)etyl(3'-
( Py yhetyl Axit (3-clo-4-
clo-4'-flo-5-metoxy-[1,1'- 400 mg, 1,12
65 flo)phenylboronic
biphenyl]-2-yl)carbamat (155 | mmol
(390 mg, 2,24 mmol)
mg, 34%)
Vi du 66 dén 73

Nguyén liéu ban diu 1a 2-(1-metylpyrolidin-2-yl)etyl(2-bromo-4-
clophenyl)carbamat ctia vi du tdng hop E thay cho 2-(1-metylpyrolidin-2-yl)etyl(2-
bromo-4-flophenyl)carbamat ctia vi du tdng hop B va nguyén li€u phan tng trong
bang 15 dugc st dung dé tdng hop céc hop chit cia vi du 66 dén 73 theo phuong phap

nhu dugc md ta trong vi du 52.

Bang 15: Vi du 66 dén 73

Nguyén liéu
Vi , . Nguyén li¢u phan
Tén hoda chat ban dau (vi du
du , tng
tong hop E)
2-(1-Metylpyrolidin-2-yl)etyl(5-clo- Axit phenylboronic
. 400 mg, 1,11
66 | [1,1'-biphenyl]-2-yl)carbamat (94 | (271  mg, 2,22
mmo
mg, 24%) mmol)

Axit 3-
2-(1-Metylpyrolidin-2-yl)etyl(5-clo-

' 400 mg, 1,11 | flophenylboronic
67 | 3'-flo-[1,1"-biphenyl]-2-yl)carbamat

mmol 311  mg, 222
(187 mg, 45%)
mmol)
2-(1-Metylpyrolidin-2-yl)etyl(5-cl Axit 4
-(1-Me rolidin-2-yl)et -Clo-
typ§.f I 400 mg, 1,11 | flophenylboronic
68 | 4'-flo-[1,1'-biphenyl]-2-yl)carbamat
mmol BIl  mg, 222
(38 mg, 9%)
mmol)
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2-(1-Metylpyrolidin-2-yl)etyl(5-clo-

Axit 3,5-diflophenyl

400 mg, 1,11
69 | 3',5'-diflo-[1,1'-biphenyl]-2- | boronic (351 mg,
mmo
yl)carbamat (162 mg, 37%) 2,22 mmol)
2-(1-Metylpyrolidin-2-yl)etyl(3',5 Axit >
-(1-Metylpyrolidin-2-yl)etyl(3',5-
Py YR 400 mg, 1,11 | clophenylboronic
70 | diclo-[1,1'-biphenyl]-2-yl)carbamat
mmol (347 mg, 222
(111 mg, 25%)
mmol)
2-(1-Metylpyrolidin-2- Axit 3,5-diclophenyl
‘ 400 mg, 1,11 )
71 | yDetyl(3',5,5'-triclo-[1,1'-biphenyl]- | boronic (424 mg,
mmo
2-yl)carbamat (58 mg, 12%) 2,22 mmol)
2-(1-Metylpyrolidin-2-yl)etyl(3',5 Axit (3-clo-5-
-(1-Met rolidin-2-yl)etyl(3',5-
Py YR 400 mg, 1,11 | flophenyl)boronic
72 | diclo-5'-flo-[1,1'-biphenyl]-2-
mmol (387 mg, 2,22
yl)carbamat (119 mg, 26%)
mmol)
2-(1-Metylpyrolidin-2-yl)etyl(3',5 Axit (3-clo—4-
-(1-Met rolidin-2-yl)etyl(3',5-
Py YR 400 mg, 1,11 | flophenyl)boronic
73 | diclo-4'-flo-[1,1'-biphenyl]-2-
mmol (387 mg, 2,22
yl)carbamat (88 mg, 19%)
mmol)

biphenyl]-2-yl)carbamat

Nguyén

liéu ban

dau la

Vi du 74: Téng hop (R)-(1-metylpyrolidin-3-yl)metyl(3'-flo-4'-formyl-[1,1'-

(R)-(1-metylpyrolidin-3-yl)metyl(2-

bromophenyl)carbamat (220 mg, 0,70 mmol) (vi du tong hop F) va axit 3-flo-4-

formylphenylboronic (237 mg, 1,41 mmol) dugc sit dung dé tdng hop nén hop chit

mong mudn (124 mg, 50%) theo phuong phap nhu dugc mé ta trong vi du 52.

biphenyl]-2-yl)carbamat
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Hoa tan 2-(1-metylpyrolidin-2-yl)etyl(3',5'-diflo-5-metoxy-[1,1'-biphenyl]-2-
yl)carbamat (130 mg, 0,33 mmol) (vi du 62) trong diclometan (10 ml), tiép do6 dung
dich bo triclorua (1,0 M trong diclometan, 0,99 ml, 0,99 mmol) dugc thém vao va hdn
hop duge khudy & nhiét do phong trong 2 gio. Sau khi phan tmg két thuc, san phim
phan tmg dugc chiét bang nuéc va diclometan. Lép hitu co dugc 1am kho bing magie
sulfat, duoc loc va cb. Cin dugce tinh ché bé‘mg séc ky cot dé thu duoc hop chét mong
mudn (68 mg, 55%).

Vi du 76: Téng hop 2-(1-metylpyrolidin-2-yl)etyl(3',5'-diclo-5-hydroxy-[1,1'-
biphenyl]-2-yl)carbamat

2-(1-Metylpyrolidin-2-yl)etyl(3',5'-diclo-5-metoxy-[1,1'-biphenyl]-2-
yl)carbamat (90 mg, 0,21 mmol) (vi du 64) dugc st dung thay cho hop chét cta vi du
62 @& tdng hop hop chét mong mudn (10 mg, 12%) theo phuong phap nhu dugc mo ta
trong vi du 75.

Vi du 77: Téng hop 2-(1-metylpyrolidin-2-yl)etyl(3'-clo-4'-flo-5-hydroxy-[1,1'-
biphenyl]-2-yl)carbamat

2-(1-Metylpyrolidin-2-yl)etyl(3'-clo-4'-flo-5-metoxy-[ 1,1'-biphenyl]-2-
yl)carbamat (140 mg, 0,34 mmol) (vi du 65) duge st dung thay cho hop chét cua vi du
62 dé tng hop hop chit mong mudn (130 mg, 96%) theo phuong phap nhu dugec mod
ta trong vi du 75.

Vi du 78: Téng hop (R)-pyrolidin-3-ylmetyl[ 1,1'-biphenyl]-2-ylcarbamat
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Budéce 1: Téng hop (R)-tert-butyl3-((([1,1'-biphenyl]-2-
ylcarbamoyl)oxy)metyl)pyrolidin-1-carboxylat

9uY
P

Hoa tan axit [1,1'-biphenyl]-2-carboxylic (2 g, 10,09 mmol) trong toluen (50
ml), tiép do6 biphenylphosphoryl azit (2,61 ml, 12,11 mmol) va trietylamin (1,42 ml,
10,09 mmol) dugc thém vao. Hn hop dwge khudy & nhiét 6 phong trong 30 phut rdi
tiép tuc dugc khudy dudi didu kién hdi luu trong 1 gid. San phdm phan tmg dugc 1am
mat vé nhiét do phong, rdi (R)-tert-butyl3-(hydroxymetyl)pyrolidin-1-carboxylat (2,44
g, 12,11 mmol) dugc thém vao va hdn hop duge khudy duéi didu kién hdi luu trong 12
gid. San phidm phan tmg dugce 1am mét dén nhiét @0 phong. Dung méi dugc loai bod
bing cach c¢d duéi ap suét thip, tiép do san phim cb dugce chibt bing nudc va
diclometan. L6p hitu co dugc lam kho bing magie sulfat khan, dugc loc va c6. Can

duoc tinh ché bang sic ky cot dé thu dugc hop chit mong muédn (3 g, 75%).

'H NMR (CDCL): 8 8,15-7,97 (bs, 1H), 7,55-7,26 (m, 6H), 7,26-7,05 (m, 2H),
6,67-6,52 (bs, 1H), 4,19-3,90 (m, 2H), 3,57-3,18 (m, 2H), 3,13-2,73 (bs, 1H), 2,57-
2,38 (m, 1H), 2,00-1,83 (m, 1H), 1,70-1,53 (m, 2H) 1,43 (s, 9H)

Budc 2: Tong hop (R)-pyrolidin-3-ylmetyl [1,1'-biphenyl]-2-ylcarbamat
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(R)-tert-butyl 3-((([1,1'-biphenyl]-2-ylcarbamoyl)oxy)metyl)pyrolidin-1-
carboxylat (3 g, 7,57 mmol) dwgc hoa tan trong diclometan (80 ml), tiép dé axit
trifloaxetic (40 ml) dugc thém vao va hén hgp duoc khudy & nhiét do phong trong 2
gio. Dung méi dugc loai bé bing cich ¢b san phidm phan tng dudi &p sut thip, rdi
san phdm phéan ttng duge chiét bing dung dich natri hydroxit 2N va diclometan. Lép
hitu co duge lam khd b.%mg magie sulfat khan, dugc loc va ¢d. Cin dugce tinh ché bfmg

sic ky cot dé thu duoc hop chit mong muén (1,73 g, 77%).
Vi du 79 dén 88

Nguyén liéu ban diu va nguyén liéu phéan ung trong bang 16 di dugc st dung
dé tong hop céc hop chit cia vi du 79 dén 88 theo phuong phép nhu dugc mo ta trong
vi du 78.

Bang 16: Vi du 79 dén 88

Vidu Tén hoa chat Nguyén liéu ban dau | Nguyén liéu phan (g
(S)-pyrolidin-3-
. _ (S)-tert-butyl 3-
ylmetyl [LI'- | Axit [1,1'-biphenyl]-2-
) (hydroxymetyl)pyrolidi
79 | biphenyl]-2- carboxylic (2 g, 10,09
n-1-carboxylat (2,44 g,
ylcarbamat (1,53 g, | mmol)
12,11 mmol)
51%)

(R)-pyrolidin-3-
ylmetyl  (3',5'-diflo-
80 | [1,1'-biphenyl]-2-
yDcarbamat (435 mg,
63%)

Axit  3',5'-diflo-[1,1'- | (R)-tert-butyl 3-
biphenyl]-2-carboxylic | (hydroxymetyl)pyrolidi
(500 mg, 2,13 mmol) | n-1-carboxylat (516
(vidu téng hop 2) mg, 2,56 mmol)
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(S)-pyrolidin-3-

ylmetyl  (3',5'-diflo-

Axit  3',5-diflo-[1,1'-

biphenyl]-2-carboxylic

(S)-tert-butyl 3-
(hydroxymetyl)pyrolidi

81 | [1,1'-biphenyl]-2-
(500 mg, 2,13 mmol) | n-1-carboxylat (516
yl)carbamat (416 mg, (vi du thng hop 2) 556 D
vi du tong hc mg, 2,56 mmo
59%) o s
S)-pyrolidin-3-
)py Axit 5-flo-[1,1'- | (S)-tert-butyl 3-
ylmetyl  (5-flo-[1,1'- L
biphenyl]-2-carboxylic | (hydroxymetyl)pyrolidi
82 | biphenyl]-2-
(1g, 4,63 mmol) (vi du | n-1-carboxylat (1,12 g,
ylcarbamat (712 mg, | |,
tong hop 20) 5,56 mmol)
51%)
S)-pyrolidin-3- Axit 5-flo-3'-metyl-
(5)-py Y (S)-tert-butyl 3-
ylmetyl (5-flo-3'- | [1,1'-biphenyl]-2- o
(hydroxymetyl)pyrolidi
83 | metyl-[1,1'-biphenyl]- | carboxylic (1 g, 4,34
, n-1-carboxylat (1,05 g,
2-yl)carbamat (260 | mmol) (vi dyu tong hop
5,21 mmol)
mg, 18%) 21)
(R)-pyrolidin-3- )
_ Axit 3',5,5'-triflo-[1,1'- | (R)-tert-butyl 3-
ylmetyl (3',5,5"-triflo- | )
) biphenyl]-2-carboxylic | (hydroxymetyl)pyrolidi
84 | [1,1'-biphenyl]-2-
(500 mg, 1,98 mmol) | n-1-carboxylat (479
ylcarbamat (470 mg, (vi du téng hop 19) 538 )
vi du tong hc mg, 2,38 mmo
67%) P s
(S)-pyrolidin-3- .
. Axit 3',5,5'-triflo-[1,1'- | (S)-tert-butyl 3-
ylmetyl (3',5,5'-triflo- _
) biphenyl]-2-carboxylic | (hydroxymetyl)pyrolidi
85 | [1,1'-biphenyl]-2- .
(500 mg, 1,98 mmol) | n-1-carboxylat (479
yl)carbamat (400 mg, (vi du tdng h 19) 538 D
vi du tong hc mg, 2,38 mmo
58%) g hop g
(R)-pyrolidin-3-
Axit 5-metyl-[1,1'- | (R)-tert-butyl 3-
ylmetyl (5-metyl-[1,1'- )
) biphenyl]-2-carboxylic | (hydroxymetyl)pyrolidi
86 | biphenyl]-2-

yDcarbamat (222 mg,
25%)

(600 mg, 2,83 mmol)
(vi du tdng hop 25)

n-1-carboxylat (684

mg, 3,40 mmol)
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(R)-pyrolidin-3- Axit  3'-flo-5-metyl-
ylmetyl (3'-flo-5- | [1,1'-biphenyl]-2-
87 | metyl-[1,1'-biphenyl]- | carboxylic (400 mg,

(R)-tert-butyl 3-
(hydroxymetyl)pyrolidi

\ n-1-carboxylat (420
2-yl)carbamat (346 | 1,74 mmol) (vi dy tong

mg, 61%) hop 26)
(S)-pyrolidin-2-
ylmetyl  (4'-flo-[1,1'-
88 | biphenyl]-2-
ylcarbamat (915 mg,
84%)

mg, 2,09 mmol)

Axit 4'-flo-[1,1'- | (S)-tert-butyl 2-
biphenyl]-2-carboxylic | (hydroxymetyl)pyrolidi
(750 mg, 3,47 mmol) | n-1-carboxylat (837
(vi du téng hop 1) mg, 4,16 mmol)

Vi du 89: Téng hop (R)-(1-metylpyrolidin-3-yl)metyl [1,1'-biphenyl]-2-

ylcarbamat

SW
R
Q \

(R)-pyrolidin-3-ylmetyl [1,1'-biphenyl]-2-ylcarbamat (727 mg, 2,45 mmol) (vi
du 78) dugc hoa tan trong nuée (50 ml). Axit axetic (1 ml), dung dich formaldehyt (3
ml) va bot kém (300 mg) 14n luot duge thém vao va hdn hop duoc khudy & nhiét do
phéng trong 12 gio. San pham phan ng dugc loc, dugc trung hoa bang natri hydroxit
2N rdi dugc chiét bing nudc va diclometan. Lép hitu co duge 1am kho bing magie
sulfat khan, dugc loc va ¢d. Cin duoc tinh ché béng séc ky cot dé thu dugc hop chét

mong mubn (209 mg, 28%).
Vi du 90 dén 99

Nguyén liéu ban diu trong bang 17 da duoc sir dung thay cho (R)-pyrolidin-3-
ylmetyl [1,1'-biphenyl]-2-yl-carbamat dé tng hop cac hop chét cia vi du 90 dén 99
theo phuong phap nhu dugc mo ta trong vi du 89.
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Bang 17: Vi du 90 dén 99

:1/: Tén hoa chét Nguyén liéu ban dau
(S)-(1-metylpyrolidin-3-yl)metyl (S)-pyrolidin-3-ylmetyl [1,1'-
90 | [1,1'-biphenyl]-2-ylcarbamat (285 | biphenyl]-2-ylcarbamat (523 mg,
mg, 52%) 1,76 mmol) (vi du 79)
(R)-(1-metylpyrolidin-3-yl)metyl (R)-pyrolidin-3-ylmetyl (3',5'-diflo-
91 | (3',5-diflo-[1,1'-biphenyl]-2- [1,1'-biphenyl]-2-yl)carbamat (400
yDcarbamat (138 mg, 33%) mg, 1,2 mmol) (vi du 80)
(S)-(1-metylpyrolidin-3-yl)metyl (S)-pyrolidin-3-ylmetyl (3',5'-diflo-
92 | (3',5'-diflo-[1,1'-biphenyl]-2- [1,1I'-biphenyl]-2-yl)carbamat (377
yl)carbamat (78 mg, 19%) mg, 1,13 mmol) (vi du 81)
(S)-(1-metylpyrolidin-3-yl)metyl (S)-pyrolidin-3-ylmetyl (5-flo-[1,1'-
93 | (5-flo-[1,1'-biphenyl]-2- biphenyl]-2-yl)carbamat (330 mg,
yl)carbamat (230 mg, 67%) 1,05 mmol) (vi du 82)
(S)-(1-metylpyrolidin-3-yl)metyl (S)-pyrolidin-3-ylmetyl (5-flo-3'-
94 | (5-flo-3'-metyl-[1,1'-biphenyl]-2- metyl-[1,1'-biphenyl]-2-yl)carbamat
yl)carbamat (24 mg, 9%) (260 mg, 0,79 mmol) (vi du 83)
(R)-(1-metylpyrolidin-3-yl)metyl (R)-pyrolidin-3-ylmetyl (3',5,5'-
95 | (3',5,5'-triflo-[1,1'-biphenyl]-2- triflo-[1,1'-biphenyl]-2-yl)carbamat
yl)carbamat (58 mg, 14%) (400 mg, 1,14 mmol) (vi du 84)
(S)-(1-metylpyrolidin-3-yl)metyl (S)-pyrolidin-3-ylmetyl (3',5,5'-
96 | (3',5,5'triflo-[1,1'-biphenyl]-2- triflo-[ 1,1'-biphenyl]-2-yl)carbamat
ylcarbamat (144 mg, 35%) (400 mg, 1,14 mmol) (vi du 85)
(R)-(1-metylpyrolidin-3-yl)metyl (R)-pyrolidin-3-ylmetyl ~ (5-metyl-
97 | (5-metyl-[1,1'-biphenyl]-2- [1,1'-biphenyl]-2-yl)carbamat (145
yDcarbamat (24 mg, 16%) mg, 0,47 mmol) (vi du 86)
(R)-(1-metylpyrolidin-3-yl)metyl (R)-pyrolidin-3-ylmetyl ~ (3'-flo-5-
98 | (3'-flo-5-metyl-[1,1'-biphenyl]-2- metyl-[1,1'-biphenyl]-2-yl)carbamat

ylDcarbamat (15 mg, 5%)

(320 mg, 0,97 mmol) (vi du 87)
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(S)-(1-metylpyrolidin-2-yl)metyl (S)-pyrolidin-2-ylmetyl (4'-flo-[1,1'-
99 | (4'-flo-[1,1'-biphenyl]-2- biphenyl]-2-y1)carbamat (850 mg,
yl)carbamat (87 mg, 10%) 2,70 mmol) (vi du 88)

Vi du 100: Téng hop  (R)-(1-metylpyrolidin-3-yl)metyl (3'-metyl-[1,1'-
biphenyl]-2-yl)carbamat

J JL » O
Buéc 1: Téng hop (R)-pyrolidin-3-ylmetyl (3'-metyl-[1,1"-biphenyl]-2-

yl)carbamat

l O
A
H

G2

/ N/ \

Axit 3'-metyl-[1,1'-biphenyl]-2-carboxylic (vi du téng hop 14) va (R)-tert-butyl
3-(hydroxymetyl)pyrolidin-l-carboxylat dd dugc stir dung lam nguyén liéu ban diu dé
téng hop céac hop chét mong muén theo phuong phép nhu dugc mé ta trong vi du 78.

'H NMR (CDCls): 8 8,13-7,97 (bs, 1H), 7,41-7,28 (m, 2H), 7,26-7,02 (m, 5H),
6,77-6,62 (bs, 1H), 4,13-3,92 (m, 2H), 3,09-2,82 (m, 3H), 2,72-2,49 (m, 2H), 2,47-
2,30 (m, 4H), 1,97-1,81 (m, 1H), 1,50-1,36 (m, 1H)

Buéc 2: Tong hop (R)-(1-metylpyrolidin-3-yl)metyl (3"-metyl-[1,1'-biphenyl]-

2-yl)carbamat
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(R)-pyrolidin-3-ylmetyl (3'-metyl-[1,1'-biphenyl]-2-yl)carbamat (600 mg, 1,93
mmol) d4 tdng hop & bude 1 duoc sir dung dé tong hop hop chét mong muén (30 mg,
5 %) theo phuong phap nhu dugc md ta trong vi du 89.

Vi du 101: Téng hop  (S)-(1-metylpyrolidin-3-yl)metyl (3'-metyl-[1,1'-
biphenyl]-2-yl)carbamat

LS
o

Buéc 1: Téng hop (S)-pyrolidin-3-ylmetyl (3'-metyl-[1,1'-biphenyl]-2-

yl)carbamat

]
o

Axit 3'-metyl-[1,1'-biphenyl]-2-carboxylic (vi du tng hop 14) va (S)-tert-butyl
3-(hydroxymetyl)pyrolidin-1-carboxylat dwoc sir dung lam nguyén liéu ban diu dé

tong hop hop chit mong mubn theo phuong phip nhu dugc mé ta trong vi du 78.

'H NMR (CDCls): 8 8,15-7,99 (bs, 1H), 7,45-7,29 (m, 2H), 7,27-7,06 (m, SH),
6,74-6,59 (bs, 1H), 4,15-3,92 (m, 2H), 3,07-2,79 (m, 4H), 2,69-2,57 (m, 1H), 2,39 (s,
3H), 2,07-1,92 (bs, 1H) 1,92-1,79 (m, 1H), 1,48-1,33 (m, 1H)
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Budc 2: Tong hop (S)-(1-metylpyrolidin-3-yl)metyl (3'-metyl-[1,1'-biphenyl]-2-

yl)carbamat

St
N\

(S)-pyrolidin-3-ylmetyl (3'-metyl-[1,1'-biphenyl]-2-yl)carbamat (900mg, 2,90
mmol) duge téng hop & budce 1 duge sir dung dé tdng hop hop chit mong mudn (208
mg, 22%) theo phuong phap nhu duge mo ta trong vi du 89.

Vi du 102: Téng hop (R)-(1-etylpyrolidin-3-yl)metyl [1,1'-biphenyl]-2-

ylcarbamat

@ )

(R)-pyrolidin-3-ylmetyl [1,1'-biphenyl]-2-ylcarbamat (1 g, 3,37 mmol) (vi du
78) dugc hoa tan trong dimetylformamit (20 ml). Tiép do, kali carbamat (652 mg, 4,72
mmol), kali iodua (112 mg, 0,67 mmol), trietylamin (1,42 ml, 10,11 mmol) va
iodoetan (323 ul, 4,04 mmol) 14n luot duge thém vao va hdn hop duge khudy & 120°C
trong 12 gid. San phdm phan tmg dugc lam mat dén nhiét do phong rdi duogc chiét
bang nudc va etyl axetat. Lé6p hitu co dugc 1am khd bing magie sulfat khan, duge loc
va ¢d. Cin dugc tinh ché bang sic ky cot dé thu dugc hop chit mong muén (142 mg,
13%).

Vi du 103 dén 105
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Nguyén liéu ban d4u trong bang 18 da duoc sir dung thay cho (R)-pyrolidin-3-
ylmetyl [1,1'-biphenyl] -2-ylcarbamat d& tong hop cac hop chét cta vi du 103 dén 105
theo phuong phép nhu dugc md ta trong vi du 102.

Bang 18: Vi dy 103 dén 105

Vi du Tén hoa chét Nguyén liéu ban dau

(S)-(1-etylpyrolidin-3-yl)metyl (S)-pyrolidin-3-ylmetyl [1,1'-
103 | [1,1'-biphenyl]-2-ylcarbamat (89 | biphenyl]-2-ylcarbamat (1 g, 3,37
mg, 8%) - | mmol) (vi du 79)

R)-pyrolidin-3-ylmetyl (3'-metyl-
(R)-(1-etylpyrolidin-3-yl)metyl (R)-py ylmetyl ( y

104 | (3'-metyl-[1,1'-biphenyl]-2-
yl)carbamat (109 mg, 16%)

[1,1'-biphenyl]-2-yl)carbamat
(623 mg, 2,0lmmol) (vi du 100,
budce 1)

S)-pyrolidin-3-ylmetyl (3'-metyl-
(S)-(1-etylpyrolidin-3-yl)metyl (S)-py ylmetyl ( y

105 | (3'-metyl-[1,1'-biphenyl]-2-
yl)carbamat (40 mg, 6%)

[1,1'-biphenyl]-2-yl)carbamat
(600 mg, 1,93 mmol) (vi du 101,
budc 1)

Vi du 106: Téng hop (S)-(1-etylpyrolidin-2-yl)metyl [1,1'-biphenyl]-2-

ylcarbamat

-131-



20149

(S)-pyrolidin-2-ylmetyl [1,1'-biphenyl]-2-ylcarbamat (1 g, 3,37 mmol) va 2-
iodoetan (323 pl, 4,04 mmol) dugc str dung 1am nguyén liéu ban diu dé tdng hop hop
chit mong mudn (385 mg, 35%) theo phwong phap nhu duge mé ta trong vi du 102.

Vi du 107: Tbng hop (S)-(1-isobutylpyrolidin-2-yl)metyl [1,1'-biphenyl]-2-

ylcarbamat

9B
“ I

(S)-pyrolidin-2-ylmetyl [1,1'-biphenyl]-2-ylcarbamat (940 mg, 3,17 mmol) va
1-iodo-2-metylpropan (438 ul, 3,08 mmol) dugc sir dung 1am nguyén liéu ban dau dé
téng hop hop chit mong mudn (47 mg, 4%) theo phwong phap nhu dugc mé ta trong
vi du 102.

Vi du 108: Téng hop (S)-(1-metylpyrolidin-3-yl)metyl (3',5-diflo-[1,1'-
biphenyl]-2-yl)carbamat

F o
SEW
Q,

Axit 3',5-diflo-[1,1'-biphenyl]-2-carboxylic (800 mg, 3,42 mmol) (vi du tong
hop 17) va (S)-tert-butyl 3-(hydroxymetyl)pyrolidin-1-carboxylat (825 mg, 4,10
mmol) duge sit dung 1am nguyén liéu ban diu dé tdng hop hop chit mong mubn (50

mg, 5%) theo phuong phap nhu dwgc mo6 ta trong vi du 78 va vi du 89.

Vi du 109: Téng hop (R)-(1-metylpyrolidin-2-yl)metyl [1,1'-biphenyl]-2-

ylcarbamat
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A,

Buéc 1: Tong hop (R)-pyrolidin-2-ylmetyl [1,1'-biphenyl]-2-ylcarbamat

LA,

Axit (1,1'-biphenyl)-2-carboxylic (821 mg, 4,14 mmol) va (R)-tert-butyl 2-
(hydroxymetyl)pyrolidin-1-carboxylat (1 g, 4,97 mmol) dugc st dung lam nguyén liéu
ban diu dé tdng hop hop chit mong mubn (730 mg, 60%) theo phwong phép nhu dugc

mo ta trong vi du 78.

'H NMR (CDCls): § 8,09-8,08 (m, 1H), 7,49-7,47 (m, 1H), 7,29-7,26 (m, 1H),
7,17 (m, 1H), 6,92-6,89 (m, 1H), 4,15-4,04 (m, 2H), 3,12-3,08 (m, 1H), 2,99-2,94 (m,
2H), 2,74-2,72 (m, 1H), 2,51-2,44 (m, 1H), 1,98-1,89 (m, 1H), 1,51-1,44 (m, 1H)

Bu6c 2: Tbéng hop (R)-(1-metylpyrolidin-2-yl)metyl [1,1'-biphenyl]-2-

ylcarbamat

98

(R)-pyrolidin-2-ylmetyl [1,1'-biphenyl]-2-ylcarbamat (730 mg, 2,46 mmol)
dugc st dung 1am nguyén liéu ban ddu dé tbng hop hop chit mong mudn (183 mg,

24%) theo phuong phap nhu duge mé ta trong vi du 89.
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Vi du 110: Téng hop (R)-(1-metylpyrolidin-2-yl)metyl (3'-metyl-[1,1'-
biphenyl]-2-yl)carbamat

Axit 3'-metyl-[1,1'-biphenyl]-2-carboxylic (700 mg, 3,3 mmol) (vi du tdng hop
14) va (R)-tert-butyl 2-(hydroxymetyl)pyrolidin-1-carboxylat (797 mg, 3,96 mmol)
dugc st dung 1am nguyén liéu ban diu dé téng hop hop chit mong mubn (258 mg,

24%) theo phuong phép nhu dugc mé ta trong vi du 78 va vi du 89.

Vi du 111: Téng hop (R)-(1-metylpyrolidin-2-yl)metyl (5-flo-3'-metyl-[1,1'-
biphenyl]-2-yl)carbamat

FS

/ \_/ \
Iz
>=
(@)
4

Axit 5-flo-3'-metyl-[1,1'-biphenyl]-2-carboxylic axit (1 g, 4,34 mmol) (vi du
téng hop 21) va (R)-tert-butyl 2-(hydroxymetyl)pyrolidin-1-carboxylat (1,05 g, 5,21
mmol) duge st dyng 1am nguyén liéu ban déu @& tdng hop hop chit mong mudn (52

mg, 4%) theo phuong phép nhu dugc mo ta trong vi du 78 va vi du 89.

Vi du 112: Téng hop (S)-(1-isopropylpyrolidin-2-yl)metyl [1,1'-biphenyl]-2-

ylcarbamat
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Buéc 1: Tong hop (S)-pyrolidin-2-ylmetyl [1,1'-biphenyl]-2-ylcarbamat

S

Axit [1,1'-Biphenyl]-2-carboxylic (2,5g, 12,61 mmol) va (S)-tert-butyl 2-
(hydroxymetyl)pyrolidin-1-carboxylat (3,05 g, 15,14 mmol) dugc sir dung lam nguyén
liéu ban dau dé tdng hop hop chét mong muén (3,06 g, 82%) theo phwong phap nhu

dugce mo ta trong vi du 78.

'H NMR (CDCl;) & 7,88 (m, 1H), 7,48-7,42 (m, 1H), 7,15-7,05 (m, 4H), 7,04-
6,92 (m, 1H), 6,40 (s, 1H), 4,78-4,76 (m, 1H), 3,23-3,21 (m, 1H), 2,87-2,73 (m, 4H),
2,06-2,05 (m, 3H), 2,04-1,67 (m, 1H), 1,66-1,54 (m, 1H), 1,53-1,35 (m, 1H)

Buéc 2: Téng hop (S)-(1-isopropylpyrolidin-2-yl)metyl [1,1'-biphenyl]-2-

ylcarbamat

(S)-pyrolidin-2-ylmetyl [1,1'-biphenyl]-2-ylcarbamat (1 g, 3,37 mmol) va 2-
iodopropyl (404 pl, 4,04 mmol) dugc sir dung 1am nguyén liéu ban diu dé tdng hop
hop chit mong mudn (78 mg, 7%) theo phuong phap nhu duge mo ta trong vi du 102.

Vi du 113: Téng hop (R)-(1-metylpyrolidin-3-yl)metyl (3'-flo-[1,1'-biphenyl]-
2-yl)carbamat
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(R)-(1-metylpyrolidin-3-yl)metyl (2-bromophenyl)carbamat (230 mg, 0,73
mmol) (vi du téng hop F) dugc hoa tan trong dung dich hén hgp etanol (5 ml) va nuéce
(5 ml), tiép do axit 3-flophenylboronic (123 mg, 0,88 mmol), kali cacbonat (203 mg,
1,47 mmol), di(axetato)dixyclohexylphenylphosphin paladi (I) va chét lién két
polyme (Polymer-bound FibreCat™) (30 mg) dugc thém vao. Hon hop phan img dugc
khudy & 110°C trong 12 gid, tip d6 dugc 1am mat dén nhiét d6 phong. San phdm phan
ing dugce loc qua xelit va dung modi dugc loai bd bing cach ¢d duéi &p suét thip. San
phim c6 duogc chiét bing nudc va diclometan. L6p hiru co duwge 1am khd bing magie
sulfat khan, duoc loc va cd. Cin dugc tinh ché bﬁng séc ky cot dé thu dugc hop chét
mong mudn (60 mg, 25%).

Vidu 114 dén 115

Nguyén liéu phdn Gng trong bang 19 dd dugc st dung thay cho axit 3-
flophenylboronic dé tong hop cac hop chit ciia vi du 114 dén 115.

Bang 19: Vidu 114 dén 115

Nguyén liéu ban

Vi du Tén hoa chét dau Nguyén liéu phan g
(vi du téng hop F)
(R)-(1-metylpyrolidin-3-
4 yDmetyl (4'-flo-[1,1'- 230 mg, 0,73 Axit 4-flophenylboronic
biphenyl]-2-yl)carbamat (58 |mmol (123 mg, 0,88 mmol)
mg, 24%)
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(R)-(1-metylpyrolidin-3-

yDmetyl (3',4'-diflo-[1,1'- {220 mg, 0,70 )
115 diflophenylboronic axit
biphenyl]-2-yl)carbamat mmol

(222 mg, 1,40 mmol)

(132 mg, 55%)

Axit 3,4-

Vi du 116: Téng hop (S)-(1-metylpyrolidin-3-yl)metyl (3'-flo-[1,1'-biphenyl]-2-

yl)carbamat

(S)-(1-metylpyrolidin-3-yl)metyl (2-bromophenyl)carbamat (200 mg, 0,64
mmol) (vi du tong hop G) duge hoa tan trong toluen (10 ml), tiép d6 axit 3-
flophenylboronic (179 mg, 1,28 mmol), kali cacbonat (177 mg, 1,28 mmol) va tetrakis
triphenylphosphin paladi (74 mg, 0,064 mmol) dugc thém vao. Hn hop phan ung
dwoc khudy & 110°C trong 12 giy rdi dwoc 1am mét dén nhiét d6 phong. San phidm
phén tmg dugc loc qua xelit va dung moi dugc loai bé bing cach cd duéi &p suét thép.
San pham cb dugc chiét bang nuée va diclometan. Lép hitu co duge 1am kho bang
magie sulfat khan, duoc loc va ¢d. Cin dugc tinh ché bang séc ky cot dé thu dugc hop

chit mong mudn (102 mg, 49%).
Vidy 117 dén 129

Nguyén liéu ban d4u va nguyén liéu phan tmg trong bang 20 dugc st dung dé
tong hop céc hop chit cia vi du 117 dén 129 theo phuong phép nhu duge mé ta trong
vidu 116.

Bang 20: Vi du 117 dén 129

Vi

i Tén hoa chét Nguyén liéu ban ddu | Nguyén liéu phéan tng
u
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(R)-(1-metylpyrolidin-3-

(R)-(1-metylpyrolidin-

3-yl)metyl (2- | Axit 3-
yDmetyl  (3'-clo-[1,1'- _
117 bromophenyl)carbamat | clophenylboronic
biphenyl]-2-yl)carbamat
(230 mg, 0,73 mmol) | (138 mg, 0,88 mmol)
(160 mg, 63%) .
(vi du tong hop F)
(S)-(1-metylpyrolidin-
(S)-(1-metylpyrolidin-3- P ]
3-yD)metyl (2- | Axit 3-
yDmetyl  (3'-clo-[1,1'- )
118 bromophenyl)carbamat | Clophenylboronic
biphenyl]-2-yl)carbamat
(305 mg, 0,97 mmol) | (305 mg, 1,95 mmol)
(130 mg, 39%) .
(vi du tong hop G)
(S)-(1-metylpyrolidin-3- | (S)-(1-metylpyrolidin-
yl)metyl (3',5'-diclo- | 3-yl)metyl (2- | Axit 3,5-
119 | [1,1'-biphenyl]-2- bromophenyl)carbamat | diclophenylboronic
ylcarbamat (170 mg, | (274 mg, 0,88 mmol) | (334 mg, 1,75 mmol)
51%) (vi du téng hop G)
(S)-(1-metylpyrolidin-3- | (S)-(1-metylpyrolidin-
yDmetyl  (3'-clo-5'-flo- | 3-yl)metyl (2- | Axit 3-clo-5-
120 | [1,1'-biphenyl]-2- bromophenyl)carbamat | flophenylboronic (348
yDcarbamat (66 mg,| (312 mg, 1,00 mmol) | mg, 1,99 mmol)
18%) (vi du tong hop G)
(S)-(1-metylpyrolidin-3- | (S)-(1-metylpyrolidin-
yDmetyl  (3'-clo-4'-flo- | 3-yl)metyl (2- | Axit (3-clo-4-
121 |[1,1'-biphenyl]-2- bromophenyl)carbamat | flo)phenylboronic
yDcarbamat (107 mg, [ (200 mg, 0,63 mmol) | (223 mg, 1,28 mmol)
47%) (vi du téng hop G)
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(S)-(1-metylpyrolidin-3-

(S)-(1-metylpyrolidin-

yDmetyl (5-flo-3",5'- | 3-yl)metyl (2-bromo-4- | Axit 3,5-
122 | dimetyl-[1,1'-biphenyl]- | flophenyl)carbamat dimetylphenylboronic
2-yl)carbamat (160 mg, | (190 mg, 0,57 mmol) | (172 mg, 1,15 mmol)
73%) (vi du téng hop I)
(S)-(1-metylpyrolidin-3- | (S)-(1-metylpyrolidin- _
Axit (3-clo-5-
yDmetyl (3'-clo-5-flo-5'- | 3-yl)metyl (2-bromo-4-
hydroxyphenyl)boron
123 | hydroxy-[1,1'-biphenyl]- | flophenyl)carbamat
ic (213 mg, 1,24
2-yl)carbamat (150 mg, | (205 mg, 0,62 mmol)
] mmol)
64%) (vi du tong hop I)
S)-(1-metylpyrolidin-
(S)-(1-metylpyrolidin-3- (BH Py )
3-yDmetyl (2-bromo-4- | Axit 4-
yDmetyl (4',5-diflo-[1,1'- )
124 flophenyl)carbamat flophenylboronic (114
biphenyl]-2-yl)carbamat
(225 mg, 0,68 mmol) | mg, 0,82 mmol)
(78 mg, 33%) )
(vi du tong hop I)
(S)-(1-metylpyrolidin-3- | (S)-(1-metylpyrolidin-
yDmetyl  (3'-clo-5-flo- | 3-yl)metyl (2-bromo-4- | Axit 3-
125 | [1,1'-biphenyl]-2- flophenyl)carbamat clophenylboronic
yDcarbamat (153 mg, | (220 mg, 0,66 mmol) | (125 mg, 0,80 mmol)
64%) (vi du tng hop I)
(S)-(1-metylpyrolidin-3- | (S)-(1-metylpyrolidin-
yDmetyl  (3',5'-diclo-5- | 3-yl)metyl (2-bromo-4- | Axit 3,5-
126 | flo-[1,1'-biphenyl]-2- flophenyl)carbamat diclophenylboronic
ylcarbamat (74 mg, | (280 mg, 0,85 mmol) | (460 mg, 1,69 mmol)
22%) (vi du tng hop I)
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(S)-(1-metylpyrolidin-3- | (S)-(1-metylpyrolidin-

yDmetyl  (4'-clo-5-flo- | 3-yl)metyl (2-bromo-4- | Axit 4-
127 | [1,1'-biphenyl]-2- flophenyl)carbamat clophenylboronic

yDcarbamat (37 mg, | (195 mg, 0,59 mmol) | (111 mg, 0,71 mmol)

17%) (vi du tdng hop I)

(S)-(1-metylpyrolidin-3- | (S)-(1-metylpyrolidin-

yDmetyl (3',4'-diclo-5- | 3-yl)metyl (2-bromo-4- | Axit 3,4-
128 | flo-[1,1'-biphenyl]-2- flophenyl)carbamat diclophenylboronic

yDcarbamat (50 mg, | (220 mg, 0,66 mmol) | (152 mg, 0,80 mmol)

19%) (vi du téng hop I)

(S)-(1-metylpyrolidin-3- | (S)-(1-metylpyrolidin-

y)metyl (3'-clo-5,5'- | 3-yl)metyl (2-bromo-4- | Axit (3-clo-5-
129 | diflo-[1,1'-biphenyl]-2- | flophenyl)carbamat flophenyl)boronic

ylcarbamat (130 mg, | (210 mg, 0,63 mmol) | (221 mg, 1,27 mmol)

54%) (vi du tong hop I)

Vi du 130: Téng hop (R)-(1-metylpyrolidin-3-yl)metyl (3',4'-diclo-[1,1'-

biphenyl]-2-yl)carbamat

(R)-(1-metylpyrolidin-3-yl)metyl (2-bromophenyl)carbamat (225 mg, 0,72
mmol) (vi du téng hop F) duge hoa tan trong dung dich hén hgp etanol (5 ml) va nuéc
(5 ml). Tiép do, axit 3,4-diclophenylboronic (274 mg, 1,44 mmol), kali cacbonat (199
mg, 1,44 mmol) va tetrakis triphenylphosphin paladi (83 mg, 0,072 mmol) dugc thém
vao. HOn hop phan (g duge khudy & 110°C trong 6 gid rdi dugc lam mét dén nhiét

d6 phong. San pham phan tmg duge loc qua xelit va dung moi dugc loai bo bing cach
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c¢d dudi ap sut thip. San phim c6 dugc chiét bang nudc va diclometan. Lép hitu co

dugc 1am kho bing magie sulfat khan, dugc loc va cb. Cin dugc tinh ché bing sic ky

cot dé thu duge hop chit mong mudn (151 mg, 56%).

Vidu 131 dén 135

Nguyén liéu ban dau va nguyén liéu phan mg trong bang 21 dugc sir dung dé

téng hop céc hop chét cia vi du 131 dén 135 theo phuong phép nhu duge mé ta trong
vi du 130.

Bang 21: Vi du 131 dén 135

Vi . 5
q Tén hoa chat Nguyén li¢u ban dau | Nguyén liéu phan tng
u
R)-(1-metylpyrolidin-
(R)-(1-metylpyrolidin-3- R il )
. 3-yDmetyl (2- | Axit 3,5-
yDmetyl (3',5'-diclo-[1,1'- ) _
131 bromophenyl)carbamat | diclophenylboronic
biphenyl]-2-yl)carbamat
(206 mg, 0,66 mmol) | (251 mg, 1,32 mmol)
(101 mg, 40%) \
(vi du tong hop F)
: (R)-(1-metylpyrolidin-
(R)-(1-metylpyrolidin-3- H Py '
3-yl)metyl (2- | Axit 3-clo-5-
yDmetyl (3'-clo-5"-flo-
132 _ bromophenyl)carbamat | flophenylboronic (251
[1,1'-biphenyl]-2-
(206 mg, 0,66 mmol) | mg, 1,32 mmol)
yl)carbamat )
(vi du tong hop F)
R)-(1-metylpyrolidin-
(R)-(1-metylpyrolidin-3- B il
_ 3-yDmetyl (2-bromo- | Axit 3-
yDmetyl (5-flo-3'-amino-
133 ] 4-flophenyl)carbamat | mminophenylboronic
[1,1'-biphenyl]-2-
(215 mg, 0,65 mmol) | (178 mg, 1,30 mmol)
yl)carbamat (63 mg, 28%) ,
(vi du tong hop H)
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(R)-(1-metylpyrolidin-3- | (R)-(1-metylpyrolidin-

Axit (3-clo-5-
yDmetyl (3'-clo-5-flo-5'- | 3-yl)metyl (2-bromo-
hydroxyphenyl)boron
134 | hydroxy-[1,1'-biphenyl]- | 4-flophenyl)carbamat )
ic (246 mg, 1,43
2-yDcarbamat (143 mg, | (236 mg, 0,71 mmol)
. mmol)
53%) (vi du tong hop H)
R)-(1-metylpyrolidin-
(R)-(1-metylpyrolidin-3- ®) Py )
3-yDmetyl (2-bromo- | Axit 3,5-

yDmetyl (3',5'-diclo-5-flo- _ .
135 4-flophenyl)carbamat | diclophenylboronic

[1,1'-biphenyl]-2-
(220 mg, 0,66 mmol) | (254 mg, 1,33 mmol)
yD)carbamat (65 mg, 25%)

(vi du tbng hop H)

Vi du 136: Téng hop (R)-(1-metylpyrolidin-3-yl)metyl (3'-clo-4'-flo-[1,1'-
biphenyl]-2-yl)carbamat

(R)-(1-metylpyrolidin-3-yl)metyl (2-bromophenyl)carbamat (250 mg, 0,80
mmol) (vi du téng hop F) duoc hoa tan trong dung dich hdn hop axetonitrin (6 ml) va
nuée (6 ml). Tiép d6, axit (3-clo-4-flophenyl) boronic (279 mg, 1,60 mmol), natri
cacbonat (170 mg, 1,60 mmol) va diclobis paladi triphenylphosphin (28 mg, 0,04
mmol) dugc thém vao. Hon hop phan tmg dugc khudy trong 10 vi séng & 110°C trong
30 phiit rdi duoc lam mat dén nhiét do phong. San phdm phéan ung dugc loc qua xelit
va dung mdi duge loai bd bang cach ¢ dudi &p suét thip. San phim c6 dugc chiét
bang nudc va diclometan. L6p hitu co duge 1am khé bing magie sulfat khan, dugc loc
va cd. Can dugc tinh ché bang sic ky cot dé thu duoc hop chit mong muén (23 mg,
70%).

Vi du 137 dén 149
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téng hop céc hop chit cta vi du 137 dén 149 theo phuong phap nhu duge mé ta trong

vi du 136.

20149

Bang 22: Vi du 137 dén 149

Nguyén liéu ban d4u va nguyén lidu phén tng trong bang 22 dugc str dung dé

yDcarbamat (208 mg,
62%)

mg, 0,97 mmol) (vi du
téng hop H)

Vidu Tén hoa chat Nguyén liéu ban ddu | Nguyén liéu phén Gng
(R)-(1-metylpyrolidin- |(R)-(1-metylpyrolidin-3-
3-yDmetyl (3'-hydroxy-|yl)metyl (2-]| Axit 3-
137 |[1,1'-biphenyl]-2- bromophenyl)carbamat |hydroxyphenylboronic
yDcarbamat (156 mg,|(230 mg, 0,73 mmol) (vi|(111 mg, 0,81 mmol)
165%) du téng hop F)
(R)-(1-metylpyrolidin- |(R)-(1-metylpyrolidin-3-
3.91) | Guclo-st|y) | o Axit (3-clo-5-
-yD)met '-clo-5'-|yl)met -
Y Y Y 4 (triflometyl)phenyl)bor
138 |(triflometyl)-[1,1'- bromophenyl)carbamat .
. onic (523 mg, 2,33
biphenyl]-2-yl)carbamat |(365 mg, 0,17 mmol) (vi N
. mmo
(208 mg, 43%) du tong hop F)
(R)-(1-metylpyrolidin- |(R)-(1-metylpyrolidin-3-
3-yDmetyl (3'-clo-5-flo-|yl)metyl  (2-bromo-4-|Axit (3-clo-5-
139 |5"-metoxy-[1,1'- flophenyl)carbamat (213 |metoxyphenyl)boronic
biphenyl]-2-yl)carbamat [mg, 0,64 mmol) (vi du|(240 mg, 1,29 mmol)
(184 mg, 73%) téng hop H)
(R)-(1-metylpyrolidin- |(R)-(1-metylpyrolidin-3- )
Axit (3-clo-5-
3-yDmetyl (3'-clo-5-flo-|yl)metyl  (2-bromo-4-
(triflometyl)phenyl)bor
140 |5'-(triflometyl)-[1,1'- flophenyl)carbamat (227
onic (307 mg, 1,37
biphenyl]-2-yl)carbamat jmg, 0,69 mmol) (vi du N
. mmo
(135 mg, 47%) tong hop H)
(R)-(1-metylpyrolidin- |(R)-(1-metylpyrolidin-3-
3-yDmetyl  (4',5-diflo-|yl)metyl  (2-bromo-4-|Axit 4-
141 |[1,1'-biphenyl]-2- flophenyl)carbamat (320|flophenylboronic (270

mg, 1,93 mmol)
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(R)-(1-metylpyrolidin-

(R)-(1-metylpyrolidin-3-

3-yDmetyl (3'-clo-5,5'-|yl)metyl  (2-bromo-4-|Axit (3-clo-5-
142 |diflo-[1,1'-biphenyl]-2- |flophenyl)carbamat (226|flophenyl)boronic (238
yDcarbamat (108 mg,img, 0,68 mmol) (vi du|mg, 1,37 mmol)
42%) téng hop H)
(R)-(1-metylpyrolidin- |(R)-(1-metylpyrolidin-3-
3-yDmetyl (3'-clo-4', 5-|yl)metyl  (2-bromo-4-|Axit (3-clo-4-
143 |diflo-[1,1'-biphenyl]-2- |flophenyl)carbamat (240|flophenyl)boronic (253
yDcarbamat (150 mg,|mg, 0,73 mmol) (vi du|mg, 1,45 mmol)
54%) téng hop H)
(R)-(1-metylpyrolidin- |(R)-(1-metylpyrolidin-3-
3-yDmetyl  (2',5-diflo-|yl)metyl  (2-bromo-4-|Axit 2-flophenyl
144 |[1,1'-biphenyl]-2- flophenyl)carbamat (300 |boronic (254 mg, 1,812
ylcarbamat (134 mg,|mg, 0,91 mmol) (vi du|{mmol)
43%) téng hop H)
(R)-(1-metylpyrolidin- |(R)-(1-metylpyrolidin-3-
3-yDmetyl  (3',5-diclo-|yl)metyl  (2-bromo-4-|Axit 3-
145 |[1,1'-biphenyl]-2- clophenyl)carbamat (290 |clophenylboronic (197
yDcarbamat (69 mg,|mg, 0,84 mmol) (vi du|mg, 1,26 mmol)
22%) téng hop J)
(R)-(1-metylpyrolidin-3-
(R)-(1-metylpyrolidin- Py
_ yDmetyl  (2-bromo-4-|Axit (3-clo-4-
3-yDmetyl (3',5-diclo-
146 ) clophenyl)carbamat (300 |flophenyl)boronic (300
4'-flo-[1,1'-biphenyl]-2-
mg, 0,84 mmol) (vi du|mg, 1,72 mmol)
yl)carbamat \ _
tong hop J)
R)-(1-metylpyrolidin-3-
(R)-(1-metylpyrolidin- ( el
yDmetyl  (2-bromo-4-|Axit (3-clo-4-
3-yDmetyl (3'-clo-4'-flo-
147 metoxyphenyl)carbamat |flophenyl)boronic (274

5-metoxy-[1,1'-
biphenyl]-2-yl)carbamat

(270 mg, 0,78 mmol) (vi
du téng hop K)

mg, 1,57 mmol)
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(S)-(1-metylpyrolidin-2-

(S)-(1-metylpyrolidin-2-

yl)carbamat (151 mg,
26%)

(500 mg, 1,59 mmol) (vi
du téng hop M)

yDmetyl (3'-clo-5'-flo-|yl)metyl (2-|Axit (3-clo-5-
148 |[1,1'-biphenyl]-2- bromophenyl)carbamat |flophenyl)boronic (223

ylcarbamat (150 mg,|(200 mg, 0,64 mmol) (vi|mg, 1,28)

65%) du tdng hop M)

(S)-(1-metylpyrolidin-2- |(S)-(1-metylpyrolidin-2-

yDmetyl (3'-clo-4'-flo-|yl)metyl (2-|Axit (3-clo-4-
149 |[1,1'-biphenyl]-2- bromophenyl)carbamat |flophenyl)boronic (555

mg, 3,18 mmol)

biphenyl]-2-yl)carbamat

Buéc 1:

Téng hop

(R)-tert-butyl

yl)carbamoyl)oxy)metyl)pyrolidin-1-carboxylat

Q o)

Vi du 150: Tbéng hop (R)-(1-etylpyrolidin-3-yl)metyl (3'-clo-4'-flo-[1,1'-

3-((((3'-clo-4'-flo-[1,1'-biphenyl]-2-

J .,

Ty

(] o
Cl (@)

F

(R)-tert-butyl 3-((((2-bromophenyl)carbamoyl)oxy)metyl)pyrolidin-1-
carboxylat (4 g, 10,02 mmol) (vi du téng hop F, Buéc 1) va axit (3-clo-4-

flo)phenylboronic (3,5 g, 20,04 mmol) duge sit dyng 1am nguyén liéu ban dau dé téng
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hop hop chit mong muén (3,4 g, 76%) theo phuong phap nhu dugc md ta trong vi du
42,

'H NMR (CDCL): & 8,01 (s, 1H), 7,41-7,35 (m, 2H), 7,31-7,22 (m, 2H), 7,20-
7,13 (m, 2H), 6,34 (s, 1H), 4,15-4,07 (m, 2H), 3,48-3,29 (m, 3H), 3,15-2,99 (s, 1H),
2,51-2,48 (m, 1H), 1,98-1,94 (m, 1H), 1,44-1,38 (m, 10H)

Bu6c 2: Tbéng hop (R)-pyrolidin-3-ylmetyl (3'-clo-4'-flo-[1,1'-biphenyl]-2-

yl)carbamat
LR
A
N O
g "
Cl
F
(R)-tert-butyl 3-((((3'-clo-4'-flo-[1,1'-biphenyl]-2-

yl)carbamoyl)oxy)metyl)pyrolidin—l-carboxylat (3,4 g, 7,57 mmol) di tdng hop &
budce 1 duge st dung lam nguyén liéu ban dau dé tbng hop hop chét mong mudn (2,3

g, 87%) theo phuong phap nhu duge mo ta trong vi du 78.

'H NMR (CDCL): & 7,98 (s, 1H), 7,41-7,34 (m, 2H), 7,23-7,17 (m, 2H), 7,16-
7,11 (m, 2H), 6,55 (s, 1H), 4,10-4,01 (m, 2H), 3,99-2,86 (m, 3H), 2,70-2,66 (s, 1H),
2,45-2,39 (m, 1H), 1,95-1,86 (m, 1H), 1,47-1,41 (m, 1H)

Bu6c 3: Tdng hop (R)-pyrolidin-3-ylmetyl (3'-clo-4'-flo-[1,1'-biphenyl]-2-

yl)carbamat

(R)-pyrolidin-3-ylmetyl (3'-clo-4'-flo-[1,1'-biphenyl]-2-yl)carbamat (345 mg,
0,99 mmol) da tdng hop & bude 2 duge hoa tan trong tetrahydrofuran (20 ml). Tiép do,
trietylamin (150 ul, 1,09 mmol) va bromoetan (118 pl, 1,58 mmol) 14n luot dugc thém
vao va hdn hgp dugc khudy & nhiét do phong trong 3 ngay. San phim phén tmg dugc

c¢d dudi ap suat thip r6i duge chiét bang nudc va diclometan. Lép hitu co duge 1am
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kho béng magie sulfat khan, dugc loc va ¢d. Cin duoc tinh ché b%mg séc ky cot dé thu

dugc hop chit mong muén (74 mg, 20%).

Vi du 151: Téng hop (R)-(1-isopropyl pyrolidin-3-yl)metyl (3'-clo-4'-flo-[1,1'-
biphenyl]-2-yl)carbamat

(R)-pyrolidin-3-ylmetyl (3'-clo-4'-flo-[1,1'-biphenyl]-2-yl)carbamat (347 mg,
1,00 mmol) (vi dy 150, buéc 2) dwgc hoa tan trong tetrahydrofuran (20 ml). Tiép do,
trietylamin (150 pl, 1,10 mmol) va 2-bromopropan (100 pl, 1,10 mmol) 1in lugt dugc
thém vao va hdn hop dugc khudy & nhiét do phong trong 3 ngdy. San phim phan ung
dugc co dudi ap suat thip rdi duge chibt bing nudc va diclometan. Lép hitu co duge
lam kho6 béng magie sulfat khan, dugc loc va ¢d. Cin dugc tinh ché b%mg sic ky cot dé

thu dugc hop chit mong mudn (17 mg, 4%,).

Vi du 152: Téng hop (R)-(1-metylpyrolidin-3-yl)metyl (3'-(hydroxymetyl)-
[1,1'-biphenyl]-2-yl)carbamat

(R)-(1-metylpyrolidin-3-yl)metyl (2-bromophenyl)carbamat (395 mg, 1,26
mmol) (vi du téng hop F) dugc hoa tan trong dung dich hén hop toluen (15 ml) va
etanol (2 ml). Tiép do, axit 3-(hydroxymetyl)phenylboronic (211 mg, 1,39 mmol), kali
cacbonat (348 mg, 2,52 mmol) va tetrakis triphenylphosphin paladi (146 mg, 0,13
mmol) dugc thém vao. Hn hop phan g duge khudy & 110°C trong 12 gid rdi duge

1am mét dén nhiét d6 phong. San phdm phan tng dugc loc qua xelit va dung méi duoc
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loai bo bang cach c6 duéi ap suét thdp. San phdm cb6 duoc chiét bang nudc va
diclometan. Lép hitu co duge 1am kho b%mg magie sulfat khan, duogc loc va ¢d. Cin

dugc tinh ché bang sic ky cot d& thu duoc hop chit mong mudn (126 mg, 29%,).
Vi du 153 dén 190

Nguyén liéu ban déu va nguyén liéu phén ung trong bang 23 da dugc st dung
dé tong hop céac hop chét cia vi du 153 dén 190 theo phuong phép nhu dugc mo ta
trong vi du 152.

Bang 23: Vi du 153 dén 190

, . . Nguyén liéu phan
Vidu Tén hoéa chat Nguyén li¢u ban dau ]
ung
R)-(1-metylpyrolidin-3-
(R)-(1-metylpyrolidin-3- R Py Axit (3-
yl)metyl (2-
yl)metyl (3'-carbamoy]- carbamoylphenyl)b
153 bromophenyl)carbamat
[1,1'-biphenyl]-2- oronic (229 mg,
(395 mg, 1,26 mmol) (vi
yl)carbamat (125 mg, 28%) , 1,39 mmol)
du tong hop F)
(R)-(1-metylpyrolidin-3-
(R)-(1-metylpyrolidin-3- ad Axit 3-
yDmetyl @ .
yDmetyl (3'-amino-[1,1'- aminophenylboroni
154 bromophenyl)carbamat
biphenyl]-2-yl)carbamat c (115 mg, 0,84
(220 mg, 0,70 mmol) (vi
(102 mg, 45%) , mmol)
du tong hop F)
(R)-(1-metylpyrolidin-3-
(R)-(1-metylpyrolidin-3- H Py Axit 3-
yl)metyl (2-
yDmetyl (3'-xyano-[1,1'- xyanophenylboroni
155 | bromophenyl)carbamat
biphenyl]-2-yl)carbamat (77 ¢ (118 mg, 0,80
(210 mg, 0,67 mmol) (vi
mg, 34%) , mmol)
du tong hop F)

-148-




(R)-(1-metylpyrolidin-3-

(R)-(1-metylpyrolidin-3-

yD)metyl (2-|Axit  2-flophenyl
yDmetyl (2'-flo-[1,1'- _
156 bromophenyl)carbamat |boronic (201 mg,
biphenyl]-2-yl)carbamat
(300 mg, 0,958 mmol)|1,437 mmol)
(210 mg, 67%) \
(vi du tong hop F)
R)-(1-metylpyrolidin-3-
(R)-(1-metylpyrolidin-3- R Py Axit 2,4-
yDmetyl 2-|
yDmetyl  (2'.4'-diflo-[1,1'- diflophenyl
157 bromophenyl)carbamat )
biphenyl]-2-yl)carbamat boronic (202 mg,
(200 mg, 0,639 mmol)
(115 mg, 52%) , 1,277 mmol)
(vi du tong hop F)
R)-(1-metylpyrolidin-3-
(R)-(1-metylpyrolidin-3- R il Axit 2,3-
yDmetyl @-|
yDmetyl  (2',3'-diflo-[1,1'- diflophenyl
158 bromophenyl)carbamat
biphenyl]-2-yl)carbamat ‘ boronic (202 mg,
(200 mg, 0,639 mmol)
(145 mg, 66%) \ 1,277 mmol)
(vi du tong hop F)
R)-(1-metylpyrolidin-3-
(R)-(1-metylpyrolidin-3- ( Py Axit 3-clo-6-
yl)metyl (2-
yDmetyl (3'-clo-6'-flo-[1,1'- flophenyl boronic
159 bromophenyl)carbamat
biphenyl]-2-yl)carbamat (223 mg, 1,277
(200 mg, 0,639 mmol)
(130 mg, 56%) , mmol)
(vi du tong hop F)
S)-(1-metylpyrolidin-2-
(S)-(1-metylpyrolidin-2- A i Axit 3-
yDmetyl (2-
yl)metyl (3'-flo-[1,1'- flophenylboronic
160 | bromophenyl)carbamat
biphenyl]-2-yl)carbamat (107 mg, 0,77
(200 mg, 0,64 mmol) (vi
(183 mg, 87%) \ mmol)
du tong hop M)
S)-(1-metylpyrolidin-2-
(S)-(1-metylpyrolidin-2- ©) i Axit 3,5-
yDmetyl (2-
yDmetyl  (3',5'-diflo-[1,1'- diflophenylboronic
161 | bromophenyl)carbamat
biphenyl]-2-yl)carbamat (121 mg, 0,77
(200 mg, 0,64 mmol) (vi
(163 mg, 74%) ) mmol)
du tong hop M)
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(S)-(1-metylpyrolidin-2-

(S)-(1-metylpyrolidin-2- Axit 3,4-
: yDmetyl @-| .
yDmetyl  (3',4'-diflo-[1,1'- diflophenylboronic
162 bromophenyl)carbamat
biphenyl]-2-yl)carbamat (101 mg, 0,64
(100 mg, 0,32 mmol) (vi
(105 mg, 95%) , mmol)
du tong hop M)
S)-(1-metylpyrolidin-2-
(S)-(1-metylpyrolidin-2- (1)) ( | il @ Axit 2,4,5-
met -
yDmetyl (2',4',5'-triflo-[1,1'- Y 4 triflophenylboronic
163 bromophenyl)carbamat
biphenyl]-2-yl)carbamat (79 (113 mg, 0,64
(100 mg, 0,32 mmol) (vi
mg, 68%) , mmol)
du tong hop M)
S)-(1-metylpyrolidin-2-
(S)-(1-metylpyrolidin-2- e i Axit 4-
yl)metyl (2-
yDmetyl (4'-clo-[1,1'- clophenylboronic
164 bromophenyl)carbamat
biphenyl]-2-yl)carbamat (100 mg, 0,64
(100 mg, 0,32 mmol) (vi
(103 mg, 94%) , mmol)
du tong hop M)
S)-(1-metylpyrolidin-2-
(S)-(1-metylpyrolidin-2- ® Py Axit 3-
yl)metyl (2-
ymetyl (3'-clo-[1,1'- clophenylboronic
165 | bromophenyl)carbamat
biphenyl]-2-yl)carbamat (70 (100 mg, 0,64
(100 mg, 0,32 mmol) (vi
mg, 64%) , mmol)
du tong hop M)
S)-(1-metylpyrolidin-2-
(S)-(1-metylpyrolidin-2- A Py Axit 3,4-
. yDmetyl 2-]
yDmetyl  (3',4'-diclo-[1,1'- diclophenylboronic
166 | bromophenyl)carbamat
biphenyl]-2-yl)carbamat (96 (122 mg, 0,64
(100 mg, 0,32 mmol) (vi
mg, 79%) , mmol)
du tong hop M)
S)-(1-metylpyrolidin-2-
(S)-(1-metylpyrolidin-2- GH Py Axit 2,4-
_ yl)metyl (2-
yDmetyl  (2'4'-diclo-[1,1'- diclophenylboronic
167 | bromophenyl)carbamat
biphenyl]-2-yl)carbamat (83 (122 mg, 0,64
(100 mg, 0,32 mmol) (vi
mg, 69%) mmol)

du tong hop M)
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(S)-(1-metylpyrolidin-2-
(3'-hydroxy-[1,1'-
biphenyl]-2-yl)carbamat
(160 mg, 77%)

yD)metyl

(S)-(1-metylpyrolidin-2-
yl)metyl (2-
bromophenyl)carbamat
(200 mg, 0,64 mmol) (vi
du téng hop M)

Axit 3-
hydroxyphenylboro
nic (106 mg, 0,77

mmol)

169

(S)-(1-metylpyrolidin-2-
yl)metyl (3'-xyano-[1,1'-
biphenyl]-2-yl)carbamat (17

mg, 13%)

(S)-(1-metylpyrolidin-2-
yDmetyl (2-
bromophenyl)carbamat
(200 mg, 0,64 mmol) (vi
du tng hop M)

Axit 3-
xyanophenylboroni
c (113 mg, 0,77

mmol)

170

(S)-(1-metylpyrolidin-2-
yl)metyl (3'-amino-[1,1'-
biphenyl]-2-yl)carbamat (78

mg, 38%)

(S)-(1-metylpyrolidin-2-
yDmetyl (2-
bromophenyl)carbamat
(200 mg, 0,64 mmol) (vi
du tdng hop M)

Axit 3-
aminophenylboroni
¢ (105 mg, 0,77

mmol)

(S)-(1-metylpyrolidin-2-

(S)-(1-metylpyrolidin-2- Axit 3,4-
yDmetyl (2-bromo-4-
yDmetyl (3',4',5-triflo-[1,1'- diflophenylboronic
171 flophenyl)carbamat (100
biphenyl]-2-yl)carbamat (88 95 mg, 0,60
mg, 0,30 mmol) (vi du
mg, 81%) , mmol)
tong hop N)
S)-(1-metylpyrolidin-2-
(S)-(1-metylpyrolidin-2- (B Py Axit 3,5-
_ yl)metyl (2-bromo-4-
yDmetyl (3',5,5'-triflo-[1,1'- diflophenylboronic
172 | flophenyl)carbamat (200
biphenyl]-2-yl)carbamat (190 mg, 1,20
mg, 0,60 mmol) (vi du
(180 mg, 83%) . mmol)
tong hop N)
S)-(1-metylpyrolidin-2-
(S)-(1-metylpyrolidin-2- ( e Axit 2,4,5-
yDmetyl (2-bromo-4-
yDmetyl (2',4',5,5'-tetraflo- triflophenylboronic
173 ] flophenyl)carbamat (200
[1,1'-biphenyl]-2- (211 mg, 1,20

yl)carbamat (188 mg, 82%)

mg, 0,60 mmol) (vi du
tdng hop N)

mmol)
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(S)-(1-metylpyrolidin-2-

(S)-(1-metylpyrolidin-2- Axit 3-
yDmetyl (2-bromo-4-
yDmetyl (3'-clo-5-flo-[1,1'- clophenylboronic
174 flophenyl)carbamat (200
biphenyl]-2-yl)carbamat (188 mg, 1,20
mg, 0,60 mmol) (vi du
(171 mg, 79%) , mmol)
tong hop N)
(S)-(1-metylpyrolidin-2-
(S)-(1-metylpyrolidin-2- ( P Axit 4-
yDmetyl (2-bromo-4-
yDmetyl (4'-clo-5-flo-[1,1'- clophenylboronic
175 flophenyl)carbamat (200
biphenyl]-2-yl)carbamat (188 mg, 1,20
mg, 0,60 mmol) (vi du
(198 mg, 91%) , mmol)
tong hop N)
S)-(1-metylpyrolidin-2-
(S)-(1-metylpyrolidin-2- (B Py Axit 2,4-
y)metyl (2-bromo-4-|
yDmetyl (2',4'-diclo-5-flo- ~|diclophenylboronic
176 flophenyl)carbamat (200
[1,1'-biphenyl]-2- (230 mg, 1,20
mg, 0,60 mmol) (vi du
yDcarbamat (146 mg, 61%) | , mmol)
tong hop N)
(S)-(1-metylpyrolidin-2-
(S)-(1-metylpyrolidin-2- ( P Axit 3,4-
yl)metyl (2-bromo-4-| _
yDmetyl (3',4'-diclo-5-flo- diclophenylboronic
177 ] flophenyl)carbamat (100
[1,1'-biphenyl]-2- (115 mg, 0,60
mg, 0,30 mmol) (vi du
yl)carbamat (76 mg, 64%) , mmol)
tong hop N)
S)-(1-metylpyrolidin-2-
(S)-(1-metylpyrolidin-2- ) e Axit 3-
ylmetyl (2-bromo-4-
yDmetyl  (3'-xyano-5-flo- xyanophenylboroni

178

[1,1'-biphenyl]-2-
yl)carbamat (117 mg, 55%)

flophenyl)carbamat (200
mg, 0,60 mmol) (vi du
téng hop N)

¢ (176 mg, 1,20

mmol)

179

(S)-(1-metylpyrolidin-2-
yDmetyl (3'-hydroxy-5-flo-
[1,1'-biphenyl]-2-
yl)carbamat (66 mg, 64%)

(S)-(1-metylpyrolidin-2-
(2-bromo-4-
flophenyl)carbamat(100

yDmetyl

mg, 0,30 mmol) (vi du
tdng hop N)

Axit 3-
hydroxyphenylboro
nic (83 mg, 0,60

mmol)
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180

(S)-(1-metylpyrolidin-2-
yD)metyl (5-flo-3'-
(triflometyl)-[1,1'-biphenyl]-

(S)-(1-metylpyrolidin-2-
(2-bromo-4-
flophenyl)carbamat (100

yDmetyl

mg, 0,30 mmol) (vi du

Axit 3-
(triflometyl)phenyl

boronic (115 mg,

2-yl)carbamat (43 mg, 36%) | . 0,60 mmol)
tong hop N)
S)-(1-metylpyrolidin-2-
(S)-(1-metylpyrolidin-2- ( Py Axit 3-clo-4-
yDmetyl (2-bromo-4,5-
yDmetyl (3'-clo-4,4',5-triflo-|" flophenyl boronic
181 diflophenyl)carbamat
[1,1'-biphenyl]-2- (200 mg, 1,15
(200 mg, 0,57 mmol) (vi
yl)carbamat (57 mg, 25%) \ mmol)
du tong hop P)
R)-(1-metylpyrolidin-3-
(R)-(1-metylpyrolidin-3- R i _
yDmetyl (2-bromo-4,5-|Axit  3-clophenyl
yDmetyl  (3'-clo-4,5-diflo- ' )
182 diflophenyl)carbamat boronic (161 mg,
[1,1'-biphenyl]-2-
(180 mg, 1,52 mmol) (vi|1,03 mmol)
yl)carbamat (50 mg, 25%) \
du tong hop L)
) 2-(1-Metylpyrolidin-2-
2-(1-Metylpyrolidin-2- ) ' | o Axit 2,4-
et -
yDetyl (2',4'-diflo-[1,1'- yUEY diflophenyl
183 | iodophenyl)carbamat
biphenyl]-2-yl)carbamat (50 boronic (290 mg,
(300 mg, 0,917 mmol)
mg, 15%) , 1,834 mmol)
(vi du tong hop A)
L 2-(1-Metylpyrolidin-2- ]
2-(1-Metylpyrolidin-2- Dety] o Axit 2,3-
et -
yDetyl (2',3'"-diflo-[1,1'- y Y diflophenyl
184 | iodophenyl)carbamat
biphenyl]-2-yl)carbamat (50 boronic (290 mg,
(300 mg, 0,917 mmol)
mg, 15%) , -~ {1,834 mmol)
(vi du tong hop A)
o 2-(1-Metylpyrolidin-2-
2-(1-Metylpyrolidin-2- Dety] o Axit 2,6-
et -
yDetyl (2',6'-diflo-[1,1'- y g diflophenyl
185 | iodophenyl)carbamat
biphenyl]-2-yl)carbamat (50 boronic (290 mg,
(300 mg, 0,917 mmol)
mg, 15%) , 1,834 mmol)
(vi dutong hop A)
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2-(1-Metylpyrolidin-2-

2-(1-Metylpyrolidin-2- Axit 5-clo-2-
yDetyl (2-
yDetyl  (5'-clo-2'-flo-[1,1'- ' flophenyl boronic
186 | . iodophenyl)carbamat
biphenyl]-2-yl)carbamat (320 mg, 1,834
(300 mg, 0,917 mmol)
(160 mg, 46%) , mmol)
(vi du tong hop A)
S)-(1-metylpyrolidin-2-
(S)-(1-metylpyrolidin-2- A Py ‘
yl)metyl (2-|Axit  2-flophenyl
y)metyl (2'-flo-[1,1'- _
187 bromophenyl)carbamat |boronic (268 mg,
biphenyl]-2-yl)carbamat
(300 mg, 0,958 mmol)|1,916 mmol)
(205 mg, 65%) )
(vi du tong hop M)
S)-(1-metylpyrolidin-2-
(S)-(1-metylpyrolidin-2- (5 e Axit 2,4-
) yl)metyl (2-
yDmetyl  (2',4'-diflo-[1,1'- diflophenyl
188 bromophenyl)carbamat _
biphenyl]-2-yl)carbamat __|boronic (303 mg,
(300 mg, 0,958 mmol)
(250 mg, 75%) , 1,916 mmol)
(vi du tong hop M)
S)-(1-metylpyrolidin-2-
(S)-(1-metylpyrolidin-2- © iy Axit 2,3-
yl)metyl (2-
yDmetyl  (2',3'-diflo-[1,1'- diflophenyl
189 | bromophenyl)carbamat
biphenyl]-2-yl)carbamat boronic (303 mg,
(300 mg, 0,958 mmol)
(100 mg, 30%) ) 1,916 mmol)
(vi du tong hop M)
S)-(1-metylpyrolidin-2-
(S)-(1-metylpyrolidin-2- (l)) ( | e o Axit 3-clo-6-
met -
yDmetyl (3'-clo-6'-flo-[1,1'- Y Y flophenyl boronic
190 | bromophenyl)carbamat
biphenyl]-2-yl)carbamat (334 mg, 1916
(300 mg, 0,958 mmol)
(150 mg, 43%) , mmol)
(vi du tong hop M)

Vi du 191: Téng hop (R)-(1-metylpyrolidin-3-yl)metyl (3',5'-dimetyl-[1,1'-
biphenyl]-2-yl)carbamat
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(R)-(1-metylpyrolidin-3-yl)metyl (2-bromophenyl)carbamat (220 mg, 0,70
mmol) (vi du tdng hop F) duge hoa tan trong dung dich hén hop etanol (5 ml) va nuée
(5 ml). Tiép dé, axit 3,5-dimetylboronic (211 mg, 1,41 mmol), kali cacbonat (194 mg,
1,41 mmol), di(axetato)dixyclohexylphenylphosphin paladi (II) va polymer-bound
FibreCat™ (28 mg) dugc thém vao. Hén hop phan tng dugc khudy trong 16 vi song &
110°C trong 30 phut rdi duge lam mat dén nhiét d6 phong. San phdm phan ung duogc
loc qua xelit va dung moi duge loai bd bang cach ¢6 dudi &p suét thip. San phim ¢
duogc chiét bing nude va diclometan. L6p hiru co duge lam kho bing magie sulfat
khan, dugc loc va ¢d. Cin dugc tinh ché b%lng sic ky cot dé thu dugc hop chét mong
mudn (134 mg, 56%).

Vidu 192 dén 195

Nguyén liéu ban dau va nguyén liéu phan Ung trong bang 24 di duoc st dung
dé tong hop céc hop chit ciia vi du 192 dén 195 theo phuong phép nhu duge mé ta
trong vi du 191.

Bang 24: Vi du 192 dén 195

, _ . Nguyén li€u phan
Vidu Tén hoéa chat Nguyén liéu ban dau ]
ung

(R)-(1-metylpyrolidin-3- |(R)-(1-metylpyrolidin-3- Axi 3
xit -

yDmetyl (5-flo-3'-metyl-|yl)metyl (2-bromo-4-
. metylphenylboronic

192 |[1,1'-biphenyl]-2- flophenyl)carbamat (210
172 mg, 1,27

yDcarbamat (158 mg,|mg, 0,63 mmol) (vi du

\ mmol)
73%) tong hop H) -
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(R)-(1-metylpyrolidin-3- |(R)-(1-metylpyrolidin-3- Axd 35
Xit S
yl)metyl (5-flo-3',5'- |yD)metyl (2-bromo-4-

193 |dimetyl-[1,1'-biphenyl]-2- | flophenyl)carbamat (206
yDcarbamat (82 mg,|mg, 0,62 mmol) (vi du
39%) téng hop H)

(R)-(1-metylpyrolidin-3- )
(R)-(1-metylpyrolidin-3- Axit 3-
yl)metyl (2-bromo-4- _
yDmetyl (3',5-diflo-[1,1'- flophenylboronic
194 flophenyl)carbamat (215
biphenyl]-2-yl)carbamat (182 mg, 1,30

mg, 0,65 mmol) (vi du
(124 mg, 55%)

dimetylphenylboron
ic (187 mg, 1,24

mmol)

. mmol)
tong hop H)

(R)-(1-metylpyrolidin-3- |(R)-(1-metylpyrolidin-3- Axit 3
Xi -
y)metyl (3'-clo-5-flo-|yl)metyl (2-bromo-4- _
clophenylboronic
195 |[1,1'-biphenyl]-2- flophenyl)carbamat (210
(198 mg, 1,27
yDcarbamat (151 mg,{mg, 0,63 mmol) (vi du

. mmol)
66%) tong hop H) :

Vi du 196: Téng hop (R)-(1-etylpyrolidin-3-yl)metyl (3'-clo-4',5-diflo-[1,1'-
biphenyl]-2-yl)carbamat

Buéc 1: Téng hop  (R)-(1-etylpyrolidin-3-yl)metyl ~ (2-bromo-4-

flophenyl)carbamat
F o
N Jl\ o/ /, O
Br H N
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Axit 2-bromo-4-flobenzoic (3 g, 13,70 mmol) va (R)-tert-butyl 3-
(hydroxymetyl)pyrolidin-1-carbaxylat (3,31 g, 16,44 mmol) dugc sir dung lam nguyén
lidu ban du dé téng hop hop chit mong muén (4,5 g, 79%) theo phuong phap nhu

dugc md ta trong vi du téng hop F.

'H NMR (CDCl3): & 8,00 (s, 1H), 7,28-7,24 (m, 1H), 7,05-7,00 (m, 1H), 4,21-
4,10 (m, 2H), 3,06-3,03 (m, 1H), 2,90-2,87 (m, 1H), 2,84-2,71 (m, SH), 2,17-2,12 (m,
1H), 1,76-1,71 (m, 1H), 1,24 (t, 3H, J=7,2 Hz)

Bu6c 2: Téng hop (R)-(1-etylpyrolidin-3-yl)metyl (3'-clo-4',5-diflo-[1,1'-
biphenyl]-2-yl)carbamat

(R)-(1-etylpyrolidin-3-yl)metyl (2-bromo-4-flophenyl)carbamat (165 mg, 0,48
mmol) va axit (3-clo-4-ﬂophenyl)boroni_c (167 mg, 0,96 mmol) dugc st dung lam
nguyén liéu ban diu dé tdng hop hop chit mong mudn (143 mg, 76%) theo phuong
phap nhu duge mo ta trong vi du 136.

Vi du 197: Tbng hop (S)-(1-metylpyrolidin-2-yl)metyl [1,1'-biphenyl]-2-

ylcarbamat

Axit [1,1'-biphenyl]-2-carboxylic (1 g, 5,05 mmol) dugc hoa tan trong toluen
(20 ml). Tiép @6, biphenylphosphoryl azit (1,4 ml, 6,05 mmol) va trietylamin (0,71 ml,
5,05 mmol) dugc thém vao. Hon hop phan tmg dwoc khudy & nhiét d6 phong trong 30
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phut, rdi tiép tuc duge khudy duéi diéu kién hdi lwu & nhiét d6 phong trong 1 gid. San
phim phan Ung dugc 1am mit dén nhiét d phong va (S)-(1-metylpyrolidin-2-yl)
metanol (0,72 ml, 6,05 mmol) dugc thém vao, hdn hop dugc khudy dudi diéu kién hdi
luu trong 12 gid. San phim phan wmg dwoc 1am mat dén nhiét do phong. Dung moi
duoc loai bé bang cach cb dudi ap sut thdp. San phdm c6 dugc chiét bing nude va
etyl axetat. L6p hitu co duge 1am kho bing magie sulfat khan, duge loc va ¢o. Cin

duoc tinh ché bﬁng séc ky cot dé thu duge hop chét mong mubn (458 mg, 29%).
Vi du 198 dén 207

Nguyén liéu ban d4u va nguyén liéu phén Ung trong bang 25 dd dugc sit dung
dé tdng hop cac hop chét cua vi du 198 dén 207 theo phuong phap nhu dugc mé ta
trong vi du 197.

Bang 25: Vi du 198 dén 207

Vi , ' . Nguyén li€u phan
Tén hoéa chat Nguyén li€u ban dau

du {mg
(S)-(1-metylpyrolidin-2- Axit 4'-ﬂ0-[1,i'- (S)-(1-

108 y)metyl (4'-flo-[1,1'- |biphenyl]-2-carboxylic ~ |metylpyrolidin-2-
biphenyl]-2-yl)carbamat (97((482 mg, 2,23 mmol) (vi|yl)metanol (318 pl,
mg, 13%) du tdng hop 1) 2,68 mmol)
(S)-(1-metylpyrolidin-2- Axit 3'-metyl-[1,1'-|(S)-(1-

169 yl)metyl (3'-metyl-[1,1'-|biphenyl]-2-carboxylic ~ |metylpyrolidin-2-
biphenyl]-2-yl)carbamat (488 mg, 2,3 mmol) (vi|yl)metanol (328 pul,
(379 mg, 51%) du téng hop 14) 2,76 mmol)
(S)-(1-metylpyrolidin-2- Axit 5-ﬂo-[1,1'—biphenyl]- (S)-(1-

200 yl)metyl (5-flo-[1,1"-|2-carboxylic (400 mg, metylpyrolidin-2-

biphenyl]-2-yl)carbamat (42{1,85 mmol) (vi du tdng|yl)metanol (0,26 ml,
mg, 7%) hop 20) 2,22 mmol)
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(S)-(1-metylpyrolidin-2- Axit 5-flo-3"-metyl-[1,1'-[(S)-(1-

201 y)metyl (5-flo-3"-metyl- | biphenyl]-2-carboxylic metylpyrolidin-2-
[1,1'-biphenyl]-2- (460 mg, 2,0 mmol) (vi|yl)metanol (0,29 ml,
yl)carbamat (98 mg, 14%) |du téng hop 21) 2,4 mmol)
(S)-(1-metylpyrolidin-2- Axit 3',5-diflo-[1,1'-[(S)-(1-

00 yl)metyl (3',5-diflo-[1,1'-| biphenyl]-2-carboxylic metylpyrolidin-2-
biphenyl]-2-yl)carbamat (400 mg, 1,71 mmol) (vi|yl)metanol (0,24 ml,
(280 mg, 47%) du tong hop 17) 2,05 mmol)
(S)-(1-metylpyrolidin-2- Axit 4',5-diflo-[1,1'- [(S)-(1-

203 yD)metyl (4',5-diflo-[1,1'- |biphenyl]-2-carboxylic ~ |metylpyrolidin-2-
biphenyl]-2-yl)carbamat (400 mg, 1,71 mmol) (vi|yl)metanol (0,24 ml,
(312 mg, 53%) du tdng hop 18) 2,05 mmol)
(S)-(1-metylpyrolidin-2- Axit 4-flo-[1,1'-biphenyl]- |(S)-(1-

204 y)metyl (4-flo-[1,1'-|2-carboxylic (180 mg,|metylpyrolidin-2-
biphenyl]-2-yl)carbamat 0,83 mmol) (vi du téng|yl)metanol (0,12 ml,
(140 mg, 51%) hop 22) 1,0 mmol)
(S)-(1-metylpyrolidin-2- Axit 3',4-diflo-[1,1'-|(S)-(1-

205 yDmetyl (3',4-diflo-[1,1'-| biphenyl]-2-carboxylic metylpyrolidin-2-
biphenyl]-2-yl)carbamat (400 mg, 1,71 mmol) (vi|yl)metanol (0,24 ml,
(200 mg, 34%) du téng hop 23) 2,05 mmol)
(S)-(1-metylpyrolidin-2- Axit 5-metyl-[1,1'-|(S)-(1-

206 yl)metyl (5-metyl-[1,1'- |biphenyl]-2-carboxylic  |metylpyrolidin-2-
biphenyl]-2-yl)carbamat (300 mg, 1,41 mmol) (vi|yl)metanol (201 pl,
(189 mg, 41%) du téng hop 25) 1,7 mmol)
(S)-(1-metylpyrolidin-2- Axit 3'-flo-5-metyl-[1,1'-|(S)-(1-

507 yl)metyl (3'-flo-5-metyl- | biphenyl]-2-carboxylic  |metylpyrolidin-2-

[1,1'-biphenyl]-2-
yl)carbamat (265 mg, 89%)

(200 mg, 0,87 mmol) (vi
du téng hop 26)

yDmetanol (124 pl,
1,04 mmol)

Vi du 208: Téng hop (5)-(1-metylpyrolidin-2-yl)metyl (5-flo-3',5'-dimetyl-
[1,1'-biphenyl]-2-yl)carbamat '
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a5,
QL

(5)-(1-metylpyrolidin-2-yl)metyl (2-bromo-4-flophenyl)carbamat (200 mg, 0,60

o

mmol) (vi du tbng hop N) dugc hoa tan trong dung dich hdn hgp axetonitrin (3 ml) va
nudc (3 ml). Tiép d6, axit 3,5-dimetylphenylboronic (181 mg, 1,20 mmol), natri
cacbonat (95 mg, 0,90 mmol) va diclobistriphenylphosphin paladi (2 mg, 0,003 mmol)
dugc thém vao. Hon hop phan tmg dugc khudy trong 16 vi song & 150°C trong 10 phut
rdi dwoc 1am mét dén nhiét d6 phong. San phim phan g duogc loc qua xelit va dung
mdi dugc loai bo bang cach co duéi ap suét thap. San phim c6 duoc chiét bang nudce
va etyl axetat. Lép hitu co duge 1lam khd bfmg magie sulfat khan, dugc loc va c6. Cin

duoc tinh ché bang sic ky cot dé thu duge hop chit mong mudn (98 mg, 46%).
Vi dyu 209 dén 226

Nguyén liéu ban d4u va nguyén liéu phan ng trong bang 26 da dugc st dung
dé tong hop cac hop chét cia vi dy 209 dén 226 theo phuorng phép nhu dugc mo ta
trong vi du 208.

Bang 26: Vi du 209 dén 226

Vidu Tén hoa chit Nguyén liéu ban dau | Nguyén liéu phéan Gng

(S)-(1-metylpyrolidin-2- |(S)-(1-metylpyrolidin-2-
yDmetyl (4'-(tert-butyl)-|yl)metyl  (2-bromo-4-|Axit 4-tert-
209 |5-flo-[1,1'-biphenyl]-2- |flophenyl)carbamat (200 |butylphenylboronic
yDcarbamat (68 mg,|mg, 0,60 mmol) (vi du|(213 mg, 1,20 mmol)
30%) téng hop N)
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(S)-(1-metylpyrolidin-2-

(S)-(1-metylpyrolidin-2-

yDmetyl (3'-clo-5,5'-|yDmetyl  (2-bromo-4-|Axit (3-clo-5-
210 |diflo-[1,1'-biphenyl]-2- |flophenyl)carbamat (150 |flo)phenylboronic (158

yDcarbamat (55 mg,|mg, 0,45 mmol) (vi du|mg, 0,90 mmol)

32%) téng hop N) |

(S)-(1-metylpyrolidin-2- |(S)-(1-metylpyrolidin-2-

yl)metyl (3'-clo-4',5- [y)metyl  (2-bromo-4-|Axit (3-clo-4-
211 |diflo-[1,1'-biphenyl]-2- |flophenyl)carbamat (300 |flo)phenylboronic (316

yDcarbamat (56 mg,|mg, 0,91 mmol) (vi du|mg, 1,81 mmol)

16%) téng hop N)

(S)-(1-metylpyrolidin-2- |(S)-(1-metylpyrolidin-2-

yl)metyl (4'-clo-3',5-|yDmetyl  (2-bromo-4-|Axit (3-flo-4-
212 |diflo-[1,1'-biphenyl]-2- |flophenyl)carbamat (300 |clo)phenylboronic (316

ylcarbamat (140 mg,
40%)

mg, 0,91 mmol) (vi du
tdng hop N)

mg, 1,81 mmol)

213

(S)-(1-metylpyrolidin-2-
yDmetyl  (3'-amino-5-
flo-[1,1'-biphenyl]-2-
yl)carbamat (46 mg,

45%)

(S)-(1-metylpyrolidin-2-
(2-bromo-4-
flophenyl)carbamat (150

yDmetyl

mg, 0,45 mmol) (vi du
téng hop N)

Axit

3.

aminophenylboronic
(68 mg, 0,50 mmol)

214

(S)-(1-metylpyrolidin-2-
(2',5-diflo-3'-
(triflometyl)-[1,1'-

yl)metyl

biphenyl]-2-yl)carbamat
(17 mg, 10%)

(S)-(1-metylpyrolidin-2-
(2-bromo-4-
flophenyl)carbamat (150

yDmetyl

mg, 0,45 mmol) (vi du
tong hop N)

Axit

(2-flo-3-

(triflometyl)phenyl)bor
onic (187 mg, 0,90

mmol)

215

(S)-(1-metylpyrolidin-2-
yDmetyl (3'-clo-5-flo-5'-
(triflometyl)-[1,1'-
biphenyl]-2-yl)carbamat
(80 mg, 41%)

(S)-(1-metylpyrolidin-2-
(2-bromo-4-
flophenyl)carbamat (150

yDmetyl

mg, 0,45 mmol) (vi du
téng hop N)

Axit

(3-clo-5-

(triflometyl)phenyl)bor
onic (202 mg, 0,90

mmol)
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(S)-(1-metylpyrolidin-2-

(S)-(1-metylpyrolidin-2-

218

yl)metyl (5-flo-2',4'-
bis(triflometyl)-[1,1'-

biphenyl]-2-yl)carbamat

ymetyl  (2-bromo-4-
flophenyl)carbamat (150

mg, 0,45 mmol) (vi du

yDmetyl (3'-clo-5-flo-5'-|yl)metyl  (2-bromo-4-|Axit (3-clo-5-
216 |hydroxy-[1,1'-biphenyl]- |flophenyl)carbamat (130 |hydroxyphenyl)boroni

2-yl)carbamat (35 mg,|mg, 0,39 mmol) (vi du|c (135 mg, 0,79 mmol)

24%) tbng hop N)

(S)-(1-metylpyrolidin-2- |(S)-(1-metylpyrolidin-2-

yDmetyl (3'-clo-5-flo-5'-|yl)metyl  (2-bromo-4-|Axit (3-clo-5-
217 |metoxy-[1,1'-biphenyl]- |flophenyl)carbamat (150 |metoxyphenyl)boronic

2-yl)carbamat (55 mg,|mg, 0,45 mmol) (vi du|(168 mg, 0,90 mmol)

31%) téng hop N)

(S)-(1-metylpyrolidin-2- |(S)-(1-metylpyrolidin-2- Axit 2.4-

bis(triflometyl)phenyl)
boronic (230 mg, 0,90

biphenyl]-2-yl)carbamat
(140 mg, 60%)

mg, 0,60 mmol) (vi du
téng hop N)

(85 mg, 41%) téng hop N) mmol)

(S)-(1-metylpyrolidin-2- |(S)-(1-metylpyrolidin-2-

yDmetyl (3'-etoxy-5-flo-|yl)metyl  (2-bromo-4-|Axit 3-
219 |[1,1'-biphenyl]-2- flophenyl)carbamat (200 |etoxyphenylboronic

yDcarbamat (94 mg,|mg, 0,60 mmol) (vi du|(200 mg, 1,20 mmol)

42%) téng hop N)

(S)-(1-metylpyrolidin-2- |(S)-(1-metylpyrolidin-2-

yDmetyl (5-flo-3', 4'-|yDmetyl  (2-bromo-4-|Axit 3,4-
220 |dimetoxy-[1,1'- flophenyl)carbamat (200 |dimetoxyphenylboroni

biphenyl]-2-yl)carbamat mg, 0,60 mmol) (vi du|c (218 mg, 1,20 mmol)

(54 mg, 23%) téng hop N)

(S)-(1-metylpyrolidin-2- |(S)-(1-metylpyrolidin-2-

yDmetyl (5-flo-3',5'-|y)metyl  (2-bromo-4- | Axit 3,5-
221 |dimetoxy-[1,1'- flophenyl)carbamat (200 |dimetoxyphenylboroni

¢ (218 mg, 1,20 mmol)
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222

(S)-(1-metylpyrolidin-2-
yl)metyl
[1,1'-biphenyl]-2-

(66 mg,

(5-metoxy-

yl)carbamat
34%)

(S)-(1-metylpyrolidin-2-
yDmetyl  (2-bromo-4-
metoxyphenyl)carbamat
(200 mg, 0,58 mmol) (vi

du tong hop O)

Axit phenylboronic
(142 mg, 1,16 mmol)

223

(S)-(1-metylpyrolidin-2-
(3'-flo-5-
metoxy-[1,1'-biphenyl]-

y)metyl

2-yl)carbamat (99 mg,
55%)

(S)-(1-metylpyrolidin-2-
yDmetyl  (2-bromo-4-
metoxyphenyl)carbamat
(200 mg, 0,58 mmol) (vi

du tdng hop O)

Axit 3-
flophenylboronic (162
mg, 1,16 mmol)

224

(S)-(1-metylpyrolidin-2-
(3'-clo-5-
metoxy-[1,1'-biphenyl]-

y)metyl

2-yl)carbamat (117 mg,
54%)

(S)-(1-metylpyrolidin-2-
(2-bromo-4-
metoxyphenyl)carbamat
(200 mg, 0,58 mmol) (vi

yl)metyl

du tdng hop O)

Axit 3-
clophenylboronic (181
mg, 1,16 mmol)

225

(S)-(1-metylpyrolidin-2-
(3',4'-diclo-5-
metoxy-[1,1'-biphenyl]-

yl)metyl

2-yl)carbamat (90 mg,
38%)

(S)-(1-metylpyrolidin-2-
yDmetyl  (2-bromo-4-
metoxyphenyl)carbamat
(200 mg, 0,58 mmol) (vi

du tdng hop O)

Axit 3,4-
diclophenylboronic

(221 mg, 1,16 mmol)

226

(S)-(1-metylpyrolidin-2-
(3',5'-diclo-5-
metoxy-[1,1'-biphenyl]-

yl)metyl

2-yl)carbamat (110 mg,
46%)

(S)-(1-metylpyrolidin-2-
yDmetyl  (2-bromo-4-
metoxyphenyl)carbamat
(200 mg, 0,58 mmol) (vi

du téng hop O)

Axit 3,5-
diclophenylboronic

(221 mg, 1,16 mmol)

dugc bidu hién qua mic, [*H]-metyl scopolamin va hop chét th nghiém & ndng d6
khac nhau duoc 1 trong 0,2 ml dém Tris-HCI (Tris: 2-Amino-2-hydroxymetyl-propan-
1,3-diol) & 25°C trong 120 phut. San phdm phan tng dwgc loc hut qua gidy loc soi
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Protein mang té bao (Perkin Elmer) trong d6 thu thé muscarinic M3 & nguoi



thiy tinh (Whatman GF/B), tiép do6 giéy‘loc dugc rira 5 14n bang 1 ml dém Tris-HCI.
D0 phong xa cia [*H]-metyl scopolamin duge hép phy trén gidy loc duge do bing may
dém nhép nhay 16ng. Lién két khong dédc hi€u dugc danh gida dudi sy c6 mit cia
atropin ndng do 5 pM. Ai luc cia hop chét theo sang ché v6i thu thd muscarinic M3
dugc tinh 1am hing sb phan ly (K)), 1a hing s6 ma c6 thé dugc tinh to4n tir ndng do cia
hop chét thir nghiém te ché 50% lién két [*H]-metyl scopolamin (ICs0) (cu thé 13 phéi
tir dwgc danh déu) theo Cheng va Prusoff (Cheng va Prusoff, Biochem. Pharmacol.,
22,3099, 1973). Trong bang sau day, hop chét c6 4i luc lién két cang manh véi thu thé

muscarinic M3 ctia ngudi thi hing s phan ly (K;) cang thip.

Béng 27: Ai Iyc lién két v6i thu thd muscarinic M3 ctia nguoi

Vi du Ai lyc lién két v6i thu thé Vid Ai Iuc lién két v6i thu thé
M3, K; (nM) M3, K; (nM)
1 4,42 115 7.49
2 8,69 116 12,60
3 11,58 117 1,60
4 2,93 118 2,42
5 1101,45 119 4234
6 2,47 120 9,70
7 31,84 121 175
8 1,33 122 T 87,80
? 9,10 123 52,84
10 401,05 124 8.12
11 467,04 125 2.67
12 88,00 126 24.79
13 80,10 127 69,36
14 12,39 128 3.41
15 2,27 129 12,56
16 1056,28 | 130 2.10
17 1,00 131 12,01
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18 6,98 132 4,64
19 4,17 133 34,48
20 20,72 134 46,90
21 2,25 135 24,15
22 3,79 136 1,59
23 6,40 137 27,02
24 31,01 138 >1000
25 115,46 139 82,67
26 18,52 140 >1000
27 56,72 141 7,57
28 844,79 142 4,88
29 931,06 143 1,12
30 830,16 144 17,16
31 311,47 145 14,27
32 >1000 146 6,85
33 16,84 147 77,41
34 19,64 148 10,20
35 434,72 149 1,57
36 >1000 150 5,60
37 >1000 151 14,95
38 574,03 152 147,11
39 28,04 153 >1000
40 118,89 154 16,67
41 2,45 155 >1000
42 9,21 156 10,63
43 1,48 157 29,63
44 95,47 158 119,82
45 69,57 159 5,13
46 37,51 160 4,29
47 136,47 161 8,92
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48 257,54 162 5,34
49 303,01 163 16,13
50 >1000 164 36,92
51 101,48 165 0,63
52 10,02 166 9,04
53 1,34 167 67,35
54 125,95 168 22,86
55 38,76 169 282,30
56 12,52 170 9,23
57 34,83 171 16,93
58 26,31 172 6,15
59 6,42 ' 173 42,74
60 118,72 174 0,61
61 217,94 175 | 22,49
62 >1000 176 >1000
63 58,09 177 6,32
64 >1000 178 >1000
65 71,32 179 241,05
66 6,98 180 9,15
67 16,32 181 3,29
68 13,23 _ 182 >1000
69 108,98 183 18,91
70 8,17 184 : 63,46
71 134,09 185 46,09
72 58,83 186 4,68
73 4,84 187 10,66
74 >1000 188 13,73
75 471,30 189 65,59
76 >1000 190 2,17
77 22,00 191 30,78
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78 4,62 192 4,60
80 27,38 193 45,83
81 30,35 194 6,30
82 18,89 195 1,08
83 18,29 196 7,67
84 34,94 197 0,78
86 111,04 198 1,87
87 94,38 199 0,80
88 99,67 200 2,03
89 2,43 201 2,70
90 1,97 202 2,18
91 4,50 203 2,36
92 10,66 204 3,53
93 4,12 205 7,95
94 6,18 206 7,32
95 6,27 207 13,45
96 17,57 208 110,05
97 35,17 209 >1000
98 46,18 210 4,60
99 8,10 211 9,91
100 2,43 212 >1000
101 3,79 213 53,03
102 12,86 214 >1000
103 12,96 215 >1000
104 14,18 216 60,13
105 19,55 217 222,89
106 0,80 218 >1000
107 752,18 219 >1000
108 3,95 220 >1000
109 5,33 221 >1000
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110 9,13 222 28,27
111 10,79 223 120,66
112 3,77 224 15,14
113 1,92 225 53,65
114 4,23 226 16,71

Vi du thtt nghiém 2: Thir nghiém tinh ddi khang d6i voi thu th8 muscarinic M3

cua nguoi

Thir nghiém tinh ddi khéng ctia cac hop chét khic nhau theo sang ché da duoc
thuc hién dua trén sy khang thu thé M3 cia ngudi trén té bao Cos-7 da duge chuyén
nap plasmit ma héa cho thu thé muscarinic M3 cta ngudi. Cac hop chét thir nghiém &
ndng d6 khac nhau dugc xir Iy so bd véi té bao trong 3 phut, va tiép d6 su thay dbi
canxi ndi bao d3 duwoc do sau khi X ly voi carbachol (la chit chi van thu thé
muscarinic). Thir nghiém canxi 5 FLIPR® (Molecular Devices) va thiét bi Flex3
(Molecular Devices) dugc sit dung dé do ndng d6 canxi. Lugng canxi trudc va sau khi
Xt ly carbachol I4n lugt dugc diéu chinh 13 0% va 100%. Ty 1¢ e ché (%) béi hop
chit 1am ting canxi ndi bao béi carbachol dugc tinh toan. Hiéu luc dbi khang cta cac
hop chit thir nghiém d6i vé6i thu thé muscarinic M3 ciia ngudi duge tinh toan 1am hing
sb trc ché hoat dong (Kj), héng s6 ma co thé dugc tinh toan tur néng do cia hop chét tc
ché 50% hoat tinh ctia carbachol (ICs0) theo phuong trinh Cheng va Prusoff. Hop chét
duoc str dung trong thi nghiém duge xac dinh 14 chit d6i khang thu thé muscarinic M3

cua nguoi, va gia gi Ki cang thap, hiéc luc d6i khang khang cao.

Bang 28: Hiéu luc d6i khang dbi v6i thu thé muscarinic M3 & nguoi

Tinh d&i khang déi véi thy Tinh d5i khang ddi v6i thu
Vidu ] Vidu ,
thé M3, K; (nM) thé M3, K; (nM)
2 6,02 128 1,20
4 3,41 129 6,24
8 3,02 130 1,14
15 4,10 131 1,86
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19 1,90 132 0,75
21 0,49 135 16,53
22 2,39 136 0,25
34 2,64 141 0,35
41 0,18 142 1,04
42 1,19 143 0,68
52 1,22 144 1,42
53 0,57 145 2,97
56 10,00 146 1,57
58 4,70 148 2,22
59 2,38 149 0,10
66 3,06 150 1,34
67 11,85 151 2,67
68 13,22 156 1,15
70 1,95 157 3,25
73 4,75 159 0,46
77 10,00 166 1,33
89 0,16 181 0,29
90 0,17 183 2,57
91 1,32 186 0,34
95 0,75 187 0,48
100 0,64 188 2,23
114 0,58 190 0,95
115 0,32 194 0,58
116 1,21 195 0,43
117 0,34 196 1,54
118 0,77 199 0,26
120 1,03 207 3,52
124 2,86 211 10,00
125 0,33 224 7,5
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17,47

226

4,99

Vi du thtr nghiém 3: Thi nghiém co thit nhip bang quang & chudt (in vivo -

trong co thé)

Chudt Sprague-Dawnley tring céi dugc gy mé béng halothan, sau d6 éng
thong bang polyetylen dugc ludn qua niéu dao chuét va dugc cb dinh. Nudc tidu trong
bang quang dugc bai tiét qua éng thong bing cach xoa bép nhe bung chudt, rdi dugc
loai bo. Van ba chiéu dugc ndi véi 6ng thong, dau do ap luc duoc ndi véi mot trong ba
duong ra ctia van ba chiéu dé do ap luc, va bng tiém dugc lip vao duong ra khac dé
tiém dung dich mudi sinh ly 37°C. Dung dich muéi sinh ly dugc bom tir tir cho dén khi
su co thit bang quang déu din xay ra 13p di 13p lai. Khi sy co thét bang quang déu din
xay ra 6n dinh, hop chét thi nghiém dugc st dung dé tiém tinh mach thong qua tinh
mach dudi. T4c dung trc ché cua cc chit thi nghiém dugc danh gia b%mg cach do muc

d0 giam bién do co that bang quang. Hop chit ciia sang ché 1am giam dang k& bién do

co thit bang quang khi dugc str dung véi Tuong it nhit 0,3 mg/kg hodc hon.

Bang 29: Co thit nhip bang quang cua chudt

Uc ché co thit nhip bang Ut ché co thét nhip bang
Vidu quang cua chudt (%, 0,3 Viduy quang cua chudt (%, 0,3
mg/kg) mg/kg)

1 26,1 +5,1 117 15,4 +£0,1
2 20,1 +3,1 121 31,4 +6,1
3 15,9+0,9 124 21,2+0,7
4 22,3+4,9 125 22,6 +£5,8
6 28,5+4,6 128 15,1 +£3,4
8 232+273 129 15,7+ 1,4
9 9,6 +1,6 131 17,8 +2,5
15 25,6 +2,2 136 33,2+4,0
17 27,9 +6,1 142 15,1 +3,4
19 12,8 + 3,0 143 243 +5,5
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22 16,7+ 1,7 145 13,1+£3,0
26 11,0+2,5 146 82+29

34 20,1 +£1,8 150 25,1+£2,5
43 89+23 160 155+2,4
52 10,8+ 0,8 165 34,5+2,5
53 28,0+5,0 166 10,2 +1,7
59 11,6 £ 1,9 172 12,4+2.7
66 12,0+ 14 177 11,3+2.2
70 9,7+4,1 180 6,3+1,3

73 10,0+ 1,0 181 18,1+2,6
78 17,9+ 2,1 192 18,6 +3,6
&9 33,9+3,5 194 24,6 +£2,6
90 274+1,9 195 20,3+2,6
91 252425 197 32,8+9,7
93 273+1,9 198 263+24
95 15,7+ 0,8 199 27,8+4,5
99 16,3+ 1,0 201 9,1+£3,0

100 26,0 £6,0 202 17,3+ 1,3
101 20,1+ 1,7 203 19,4 +£4,0
108 18,1+ 1,4 204 23,3+6,6
109 18,1+ 1,7 205 11,9+3,7
106 32,7+5,2 207 18,2 +3,7
112 34,8+29

Vi du thir nghiém 4: Thir nghiém doc tinh cip dbi voi chudt bing cach cho sit

dung hop chit theo sang ché qua dudng ubng

Pé x4c dinh doc tinh cép ciia hop chit theo sang ché, thi nghiém da dugc thyc
hién. Chudt dugc chia 1am ba nhém st dung hop chét theo sang ché véi liu luong
khac nhau, gdm: nhom sir dung lidu thip, nhom st dung liéu trung binh va nhém sir
dung liéu cao vdi lidu lwgng duge st dung twong tng 14 100 mg/kg, 300 mg/kg va

1000 mg/kg. Dung dich metyl xenluloza (0,5%) dugc chudn bj va cho trng nhém
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chudt st dyng qua dudng miéng (cu thé 1a ca chudt Sprague-Dawnley duc va céi 6
tudn tudi; chudt dyc c6 khéi lugng 142-143 g; chudt ci c6 khéi luong 126,3-127,3 g)
v6i thé tich 10 ml/kg. T§ 1¢ tir vong, cdc dAu hiéu 14m sang va khdi luong ciing nhu
mdt s chi tiéu khac duoc do trong 4 ngay, va liéu xp xi gdy chét (ALD) dugc tim ra
nhu dugc m6 ta trong bang 30 dudi ddy. Nhu dugc md ta trong bang 30, liéu x4p xi
gay chét ciia cic hop chét the nghiém 13 1000 mg/kg hodc hon, do d6 hop chit dugc
khing dinh 13 thubc an toan.

Béng 30: Liéu x4p xi gy chét

Vidu ALD (mg/kg) Vidu ALD (mg/kg)
15 >1000 100 >1000
53 >1000 136 >1000
89 >1000 143 >1000
90 >1000 150 >1000
91 >1000 199 >1000

Kha nang tmg dung cong nghiép

Hop chét biphenyl, chét ddng phan hoic mubi dugc dung cuia né theo sang ché
c6 tac dung 1am chét d6i khang thu thé muscarinic M3, va do d6 hitu ich trong phong
va didu tri bénh duge chon tir nhém bao gdm: bénh nghén mach phéi man tinh, hen
suyén, hoi chirng rudt kich thich, tiéu khong ty chui, viém mili, viém dai trang co thit,
viém bang quang man tinh, bénh Alzheimer, sa st tri tu¢ do tudi gia, bénh tang nhan
ap, tam than phan li€t, bénh trao nguoc da day - thuc quan, rbi loan nhip tim, va hoi

chiing ting tiét nude bot.

-172-



20149

YEU CAUBAO HO

1. Hop chét biphenyl c6 cdng thirc 1 sau day, chét ddng phén 1ap thé cua no, hoic

muoi dugc dung ctia né:

(Cong thirc 1)

R4 X\ o
| n¢ )
F N /U\ 0 k\)\/\/ N
H Rs
RyL |
3—
s/ N
R4 R,
trong do:
Ri la hydro, halogen, " hydroxy, alkyl

Ci-Cs duoc thé hodc khoéng duge thé, hoidc alkoxy C1-Cé;

R2, R3 va Rq ddc 14p véi nhau 13 hydro, halogen, amino dugc thé hodc khong
duoc thé, nitro, Xyano, hydroxy, alkyl Ci-Cs dugc thé hodc khong dugc thé,
alkoxy Ci-Cs dugc thé hoic khdng dugc thé, hogic -C(O)Rs;

Rs 1a hydro hodc alkyl C;-Cg;
nla 0 hodc 1;va
Re 12 hydro ho#c amino.

2. Hop chét biphenyl, chét ddng phan 1ap thé, hodc mudi duoc dung theo diém 1, trong
do Ry 1a hydro hogc halogen; Ra, R3 va R4 doc 1ap véi nhau 1a hydro, halogen, hoic
alkyl C1-Cs; va Rs1a alkyl C;-Cs.

3. Hop chit biphenyl, chét ddng phén 1ap thé, hodc mubi duoc dung theo diém 1, trong
d6 R 1a hydro; Rz, R3 va Rs dc 1ap v6i nhau 13 hydro hodc halogen; Rs1a alkyl C;-Ce;

vanla 0 hojc 1.
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4. Hop chét biphenyl, chit ddng phan 1ap thé, hodc mudi duge dung theo diém 1, trong
d6 hop chit biphenyl dugc chon tir nhém bao gbm céc hop chit sau day:

1) 2-(1-metylpyrolidin-2-yl)etyl (4'-flo-[ 1,1'-biphenyl]-2-yl)carbamat;

2) 2-(1-metylpyrolidin-2-yl)etyl (3',5'-diflo-[1,1'-biphenyl]-2-yl)carbamat;

3) 2-(1-metylpyrolidin-2-yl)etyl (3',4",5"-triflo-[ 1,1'-biphenyl]-2-yl)carbamat;

4) 2-(1-metylpyrolidin-2-yl)etyl (3'-flo-[1,1'-biphenyl]-2-yl)carbamat;

5) 2-(1-metylpyrolidin-2-yl)etyl (4'-metoxy-[1,1'-biphenyl]-2-yl)carbamat;

6) 2-(1-metylpyrolidin-2-yl)etyl [1,1 '-biphenyl]-2-ylce:1rbamat;

7) 2-(1-metylpyrolidin-2-yl)etyl (4'-clo-[1,1'-biphenyl]-2-yl)carbamat;

8) 2-(1-metylpyrolidin-2-yl)etyl (3'-clo-[1,1'-biphenyl]-2-yl)carbamat;

9) 2-(1-metylpyrolidin-2-yl)etyl (3',5"-diclo-[1,1'-biphenyl]-2-yl)carbamat;

10) 2-(1-metylpyrolidin-2-yl)etyl (4'-triflometoxy-[1,1'-biphenyl]-2-

yl)carbamat;
11) 2-(1-metylpyrolidin-2-yl)etyl (4'-nitro-[1,1'-biphenyl]-2-yl)carbamat;
12) 2-(1-metylpyrolidin-2-yl)etyl (3'-triflometyl-[1,1'-biphenyl]-2-yl)carbamat;
13) 2-(1-metylpyrolidin-2-yl)etyl (4'-triflometyl-[1,1'-biphenyl]-2-yl)carbamat;

14) 2-(1-metylpyrolidin-2-yl)etyl ((3'-flo-4'-metyl)-[1,1'-biphenyl]-2-

yl)carbamat;
15) 2-(1-metylpyrolidin-2-yl)etyl (3'-metyl-[1,1'-biphenyl]-2-yl)carbamat;
16) 2-(1-metylpyrolidin-2-yl)etyl (3'-etoxy-[ 1,1'-biphenyl]-2-yl)carbamat;
17) 2-(1-metylpyrolidin-2-yl)etyl (3'-clo-5-flo-[1,1'-biphenyl]-2-yl)carbamat;
18) 2-(1-metylpyrolidin-2-yl)etyl (3',5-diflo-[1,1'-biphenyl]-2-yl)carbamat;
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19) 2-(1-metylpyrolidin-2-yl)etyl (4',5-diflo-[1,1'-biphenyl]-2-yl)carbamat;

20) 2-(1-metylpyrolidin-2-yl)etyl (3',5,5'-triflo-[ 1,1'-biphenyl]-2-yl)carbamat;
21) 2-(1-metylpyrolidin-2-yl)etyl (5-flo-[1,1'-biphenyl]-2-yl)carbamat;

22) 2-(1-metylpyrolidin-2-yl)etyl (5-flo-3'-metyl-[1,1'-biphenyl]-2-yl)carbamat;
23) 2-(1-metylpyrolidin-2-yl)etyl (4-flo-[1,1'-biphenyl]-2-yl)carbamat;

24) 2-(1-metylpyrolidin-2-yl)etyl (3',4-diflo-[1,1'-biphenyl]-2-yl)carbamat;

25) 2-(1-metylpyrolidin-2-yl)etyl (4-metoxy-[1,1'-biphenyl]-2-yl)carbamat;

26) 2-(1-metylpyrolidin-2-yl)etyl (5-metyl-[1,1'-biphenyl]-2-yl)carbamat;

27) 2-(1-metylpyrolidin-2-yl)etyl (3'-flo-5-metyl-[1,1'-biphenyl]-2-yl)carbamat;
28) 2-(1-metylpyrolidin-2-yl)etyl (4'-xyano-[1,1'-biphenyl]-2-yl)carbamat;

29) 2-(1-metylpyrolidin-2-yl)etyl (3'-(3-hydroxypropyl)-[1,1'-biphenyl]-2-

yl)carbamat;

30) 2-(1-metylpyrolidin-2-yl)etyl (4'-(dimetylamino)-[1,1'-biphenyl]-2-

yl)carbamat;

31) 2-(1-metylpyrolidin-2-yl)etyl (4'-(tert-butyl)-[ 1,1'-biphenyl]-2-yl)carbamat;
32) 2-(1-metylpyrolidin-2-yl)etyl (2'-amino-[1,1'-biphenyl]-2-yl)carbamat;

33) 2-(1-metylpyrolidin-2-yl)etyl (3'-amino-[ 1,1'-biphenyl]-2-yl)carbamat;

34) 2-(1-metylpyrolidin-2-yl)etyl (2'-flo-[1,1'-biphenyl]-2-yl)carbamat;

35) 2-(1-metylpyrolidin-2-yl)etyl (2'-clo-[1,1'-biphenyl]-2-yl)carbamat;

36) 2-(1-metylpyrolidin-2-yl)etyl (2'-hydroxy-[1,1'-biphenyl]-2-yl)carbamat;

37) 2-(1-metylpyrolidin-2-yl)etyl (3'-tert-butyl-5'-metyl-[1,1'-biphenyl]-2-

yl)carbamat;
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38) 2-(1-metylpyrolidin-2-yl)etyl (4'-flo-3'-(triflometyl)-[1,1'-biphenyl]-2-

yl)carbamat;

39) 2-(1-metylpyrolidin-2-yl)etyl (4'-amino-3'-clo-[1,1'-biphenyl]-2-

yl)carbamat;
40) 2-(1-metylpyrolidin-2-yl)etyl (3'-hydroxy-[1,1'-biphenyl]-2-yl)carbamat;
41) 2-(1-metylpyrolidin-2-yl)etyl (3'-clo-4’-flo-[1,1'-biphenyl]-2-yl)carbamat;
42) 2-(1-metylpyrolidin-2-yl)etyl (3',4',5-triflo-[1,1'-biphenyl]-2-yl)carbamat;

43) 2-(1-metylpyrolidin-2-yl)etyl (3',4'-diclo-5-flo-[1,1'-biphenyl]-2-

yl)carbamat;
44) 2-(1-metylpyrolidin-2-yl)etyl (3'-etyl-5-flo-[1,1'-biphenyl]-2-yl)carbamat;

45) 2-(1-metylpyrolidin-2-yl)etyl (5-flo-3',5'-dimetyl-[1,1'-biphenyl]-2-

yl)carbamat;

46) 2-(1-metylpyrolidin-2-yl)etyl (3'-amino-5-flo-[1,1'-biphenyl]-2-

yl)carbamat;

47) 2-(1-metylpyrolidin-2-yl)etyl (5-(triflometyl)-[1,1'-biphenyl]-2-

yl)carbamat;

48) 2-(1-metylpyrolidin-2-yl)etyl (4'-flo-5-(triflometyl)-[ 1,1'-biphenyl]-2-

yl)carbamat;

49) 2-(1-metylpyrolidin-2-yl)etyl (3'-flo-5-(triflometyl)-[1,1'-biphenyl]-2-

yl)carbamat;

50) 2-(1-metylpyrolidin-2-yl)etyl (3',5'-diflo-5-(triflometyl)-[1,1'-biphenyl]-2-

yl)carbamat;

51) 2-(1-metylpyrolidin-2-yl)etyl (3’-010-5-(triﬂometyl)— [1,1'-biphenyl]-2-

yl)carbamat;
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52) 2-(1-metylpyrolidin-2-yl)etyl (3'-clo-5,5'-diflo-[1,1'-biphenyl]-2-

yl)carbamat;

53) 2-(1-metylpyrolidin-2-yl)etyl (3'-clo-4',5-diflo-[1,1'-biphenyl]-2-

yl)carbamat;

54) 2-(1-metylpyrolidin-2-yl)etyl (4'-clo-3',5-diflo-[1,1'-biphenyl]-2-

yl)carbamat;

55) 2-(1-metylpyrolidin-2-yl)etyl (3',5'-diclo-5-flo-[1,1'-biphenyl]-2-

yl)carbamat;

56) 2-(1-metylpyrolidin-2-yl)etyl (3',5"-diclo-4',5-diflo-[1,1'-biphenyl]-2-

yl)carbamat;

57) 2-(1-metylpyrolidin-2-yl)etyl (3'-clo-5-flo-5'-hydroxy-[1,1'-biphenyl]-2-

yl)carbamat;

58) 2-(1-metylpyrolidin-2-yl)etyl (3'-clo-5-flo-4'-hydroxy-[1,1'-biphenyl]-2-

yl)carbamat;

59) 2-(1-metylpyrolidin-2-yl)etyl (5-flo-3',4'-dimetyl-[1,1'-biphenyl]-2-

yl)carbamat;
60) 2-(1-metylpyrolidin-2-yl)etyl (5-metoxy-[1,1'-biphenyl]-2-yl)carbamat;

61) 2-(1-metylpyrolidin-2-yl)etyl (3'-flo-5-metoxy-[1,1'-biphenyl]-2-

yl)carbamat;

62) 2-(1-metylpyrolidin-2-yl)etyl (3',5'-diflo-5-metoxy-[1,1'-biphenyl]-2-

yl)carbamat;

63) 2-(1-metylpyrolidin-2-yl)etyl (3'-clo-5-metoxy-[1,1'-biphenyl]-2-

yl)carbamat;

64) 2-(1-metylpyrolidin-2-yl)etyl (3',5'-diclo-5-metoxy-[1,1'-biphenyl]-2-

yl)carbamat;
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65) 2-(1-metylpyrolidin-2-yl)etyl (3'-clo-4'-flo-5-metoxy-[1,1'-biphenyl]-2-

yl)carbamat;
66) 2-(1-metylpyrolidin-2-yl)etyl (5-clo-[1,1'-biphenyl]-2-yl)carbamat;
67) 2-(1-metylpyrolidin-2-yl)etyl (5-clo-3'-flo-[1,1 '-biphenyi]-2-yl)carbamat;
68) 2-(1-metylpyrolidin-2-yl)etyl (5-clo-4'-flo-[1,1'-biphenyl]-2-yl)carbamat;

69) 2-(1-metylpyrolidin-2-yl)etyl (5-clo-3',5'-diflo-[1,1'-biphenyl]-2-

yl)carbamat;
70) 2-(1-metylpyrolidin-2-yl)etyl (3',5-diclo-[ 1,1'-biphenyl]-2-yl)carbamat;
71) 2-(1-metylpyrolidin-2-yl)etyl (3',5,5"-triclo-[1,1'-biphenyl]-2-yl)carbamat;

72) 2-(1-metylpyrolidin-2-yl)etyl (3',5-diclo-5"-flo-[1,1'-biphenyl]-2-

yl)carbamat;

73) 2-(1-metylpyrolidin-2-yl)etyl (3',5-diclo-4'-flo-[1,1'-biphenyl]-2-

yl)carbamat;

74) (R)-(1-metylpyrolidin-3-yl)metyl (3'-flo-4'-formyl-[1,1'-biphenyl]-2-

yl)carbamat;

75) 2~(1-metylpyrolidin-2-yl)etyl (3',5'-diflo-5-hydroxy-[1,1'-biphenyl]-2-

yl)carbamat;

76) 2-(1-metylpyrolidin-2-yl)etyl (3',5'-diclo-5-hydroxy-[1,1'-biphenyl]-2-

yl)carbamat;

77) 2-(1-metylpyrolidin-2-yl)etyl (3'-clo-4"-flo-5-hydroxy-[1,1'-biphenyl]-2-

yl)carbamat;
78) (R)-pyrolidin-3-ylmetyl [1,1'-biphenyl]-2-ylcarbamat;

79) (S)-pyrolidin-3-ylmetyl [1,1'-biphenyl]-2-ylcarbamat;

-178-



20149

80) (R)-pyrolidin-3-ylmetyl (3',5'-diflo-[1,1'-biphenyl]-2-yl)carbamat;

81) (S)-pyrolidin-3-ylmetyl (3',5'-diflo-[1,1'-biphenyl]-2-yl)carbamat;

82) (S)-pyrolidin-3-ylmetyl (5-flo-[1,1'-biphenyl]-2-yl)carbamat;

83) (S)-pyrolidin-3-ylmetyl (5-flo-3'-metyl-[1,1'-biphenyl]-2-yl)carbamat;

84) (R)-pyrolidin-3-ylmetyl (3',5,5'-triflo-[1,1'-biphenyl]-2-yl)carbamat;

85) (S)-pyrolidin-3-ylmetyl (3',5,5 ;-triﬂo-[ 1,1'-biphenyl]-2-yl)carbamat;

86) (R)-pyrolidin-3-ylmetyl (5-metyl-[1,1'-biphenyl]-2-yl)carbamat;

87) (R)-pyrolidin-3-ylmetyl (3'-flo-5-metyl-[1,1'-biphenyl]-2-yl)carbamat;

88) (S)-pyrolidin-2-ylmetyl (4'-flo-[1,1'-biphenyl]-2-yl)carbamat;

89) (R)-(1-metylpyrolidin-3-yl)metyl [1,1'-biphenyl]-2-ylcarbamat;

90) (S)-(1-metylpyrolidin-3-yl)metyl [1,1'-biphenyl]-2-ylcarbamat;

91) (R)-(1-metylpyrolidin-3-yl)metyl (3 ',5'-diflo-[1,1'-biphenyl]-2-yl)carbamat;
92) (S)-(1-metylpyrolidin-3-yl)metyl (3',5'-diflo-[1,1'-biphenyl]-2-yl)carbamat;
93) (S)-(1-metylpyrolidin-3-yl)metyl (5-flo-[1,1'-biphenyl]-2-yl)carbamat;

94) (5)-(1-metylpyrolidin-3-yl)metyl (5-flo-3'-metyl-[1,1'-biphenyl]-2-

yl)carbamat;

95) (R)-(1-metylpyrolidin-3-yl)metyl (3',5,5'-triflo-[1,1'-biphenyl]-2-

yl)carbamat;

96) (S)-(1-metylpyrolidin-3-yl)metyl (3',5,5'-triflo-[1,1'-biphenyl]-2-

yl)carbamat;

97) (R)-(1-metylpyrolidin-3-yl)metyl (5-metyl-[1,1'-biphenyl]-2-yl)carbamat;
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98) (R)-(1-metylpyrolidin-3-yl)metyl (3'-flo-5-metyl-[1,1'-biphenyl]-2-

yl)carbamat;
99) (S)-(1-metylpyrolidin-2-yl)metyl (4'-flo-[1,1'-biphenyl]-2-yl)carbamat;
100) (R)-(1-metylpyrolidin-3-yl)metyl (3'-metyl-[1,1'-biphenyl]-2-yl)carbamat;
101) (S)-(1-metylpyrolidin-3-yl)metyl (3'-metyl-[1,1'-biphenyl]-2-yl)carbamat;
102) (R)-(1-etylpyrolidin-3-yl)metyl [1,1'-biphenyl]-2-ylcarbamat;
103) (S)-(1-etylpyrolidin-3-yl)metyl [1,1'-biphenyl]-2-ylcarbamat;
104) (R)-(1-etylpyrolidin-3-yl)metyl (3'-metyl-[1,1'-biphenyl]-2-yl)carbamat;
105) (S)-(1-etylpyrolidin-3-yl)metyl (3'-metyl-[1,1'-biphenyl]-2-yl)carbamat;
106) (S)-(1-etylpyrolidin-2-yl)metyl [1,1'-biphenyl]-2-ylcarbamat;
107) (S)-(1-isobutylpyrolidin-2-yl)metyl [1,1 '-biphen};l]-2-ylcarbamat;
108) (S)-(1-metylpyrolidin-3-yl)metyl (3',5-diflo-[1,1'-biphenyl]-2-yl)carbamat;
109) (R)-(1-metylpyrolidin-2-yl)metyl [1,1'-biphenyl]-2-ylcarbamat;
110) (R)~(1-metylpyrolidin-2-yl)metyl (3'-metyl-[1,1'-biphenyl]-2-yl)carbamat;

111) (R)~(1-metylpyrolidin-2-yl)metyl (5-flo-3'-metyl-[1,1'-biphenyl]-2-

yl)carbamat;
112) (S)-(1-isopropylpyrolidin-2-yl)metyl [1, 1'-biphenyl]-2-ylcarbamat;
113) (R)-(1-metylpyrolidin-3-yl)metyl (3'-flo-[1,1'-biphenyl]-2-yl)carbamat;
114) (R)-(1-metylpyrolidin-3-yl)metyl (4'-flo-[1,1'-biphenyl]-2-yl)carbamat;

115) (R)-(1-metylpyrolidin-3-yl)metyl (3',4'-diflo-[1,1'-biphenyl]-2-

yl)carbamat;
116) (S)-(1-metylpyrolidin-3-yl)metyl (3'-flo-[1,1'-biphenyl] -2-yl)carbamat;
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117) (R)-(1-metylpyrolidin-3-yl)metyl (3'-clo-[1,1'-biphenyl]-2-yl)carbamat;
118) (S)-(1-metylpyrolidin-3-yl)metyl (3'-clo-[1,1'-biphenyl]-2-yl)carbamat;

119) (S)-(1-metylpyrolidin-3-yl)metyl (3',5'-diclo-[1,1'-biphenyl]-2-

yl)carbamat;

120) (S)-(1-metylpyrolidin-3-yl)metyl (3'-clo-5'"-flo-[1,1'-biphenyl]-2-

yl)carbamat;

121) (S)-(1-metylpyrolidin-3-yl)metyl (3'-clo-4'-flo-[1,1'-biphenyl]-2-

yl)carbamat;

122) (S)-(1-metylpyrolidin-3-yl)metyl (5-flo-3',5'-dimetyl-[1,1'-biphenyl]-2-

yl)carbamat;

123) (S)-(1-metylpyrolidin-3-yl)metyl (3'-clo-5-flo-5'-hydroxy-[1,1'-biphenyl]-
2-yl)carbamat;

124) (S)-(1-metylpyrolidin-3-yl)metyl (4',5-diflo-[ 1,1'-biphenyl]-2-yl)carbamat;

125) (S)-(1-metylpyrolidin-3-yl)metyl (3'-clo-5-flo-[1,1"-biphenyl]-2-

yl)carbamat;

126) (S)-(1-metylpyrolidin-3-yl)metyl (3',5'—diclo-5-ﬂo-[1 ,1'-biphenyl]-2-

yl)carbamat;

127) (S)-(1-metylpyrolidin-3-yl)metyl (4'-clo-5-flo-[1,1'-biphenyl]-2-

yl)carbamat;

128) (S)-(1-metylpyrolidin-3-yl)metyl (3',4'-diclo-5-flo-[1,1'-biphenyl]-2-

yl)carbamat;

129) (S)-(1-metylpyrolidin-3-yl)metyl (3'-clo-5,5'-diflo-[1,1'-biphenyl]-2-

yl)carbamat;
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130) (R)-(1-metylpyrolidin-3-yl)metyl (3',4"-diclo-[1,1'-biphenyl]-2-

yl)carbamat;

131) (R)~(1-metylpyrolidin-3-yl)metyl (3',5'-diclo-[1,1'-biphenyl]-2-

yl)carbamat;

132) (R)~(1-metylpyrolidin-3-yl)metyl (3'-clo-5'-flo-[1,1'-biphenyl]-2-

yl)carbamat;

133) (R)-(1-metylpyrolidin-3-yl)metyl (5-flo-3'-amino-[1,1'-biphenyl]-2-

yl)carbamat;

134) (R)-(1-metylpyrolidin-3-yl)metyl (3'-clo-5-flo-5'-hydroxy-[ 1,1'-biphenyl]-
2-yl)carbamat;

135) (R)-(1-metylpyrolidin-3-yl)metyl (3',5"-diclo-5-flo-[1,1'-biphenyl]-2-

yl)carbamat;

136) (R)-(1-metylpyrolidin-3-yl)metyl (3'-clo-4'-flo-[1,1'-biphenyl]-2-

yl)carbamat;

137) (R)-(1-metylpyrolidin-3-yl)metyl (3'-hydroxy-[1,1'-biphenyl]-2-

yl)carbamat;

138) (R)-(1-metylpyrolidin-3-yl)metyl (3'-clo-5'"-(triflometyl)-[ 1, 1'-biphenyl]-2-

yl)carbamat;

139) (R)-(1-metylpyrolidin-3-yl)metyl (3'-clo-5-flo-5'-metoxy-[1,1 '-biphenyl]-
2-yl)carbamat;

140) (R)-(1-metylpyrolidin-3-yl)metyl (3'-clo-5-flo-5 '-(triflometyl)-[1,1'-
biphenyl]-2-yl)carbamat; |

141) (R)~(1-metylpyrolidin-3-yl)metyl (4',5-diflo-[1,1'-biphenyl]-2-

yl)carbamat;

-182-



- i e

20149

142) (R)-(1-metylpyrolidin-3-yl)metyl (3'-clo-5,5"-diflo-[1,1'-biphenyl]-2-

yl)carbamat;

143) (R)-(1-metylpyrolidin-3-yl)metyl (3'-clo-4',5-dIflo-[1,1'-biphenyl]-2-

yl)carbamat;

144) (R)-(1-metylpyrolidin-3-yl)metyl (2',5-diflo-[1,1'-biphenyl]-2-

yl)carbamat;

145) (R)-(1-metylpyrolidin-3-yl)metyl (3',5-diclo-[ 1,1'-biphenyl]-2-

yl)carbamat;

146) (R)-(1-metylpyrolidin-3-yl)metyl (3',5-diclo-4'-flo-[1,1'-biphenyl]-2-

yl)carbamat;

147) (R)-(1-metylpyrolidin-3-yl)metyl (3'-clo-4'-flo-5-metoxy-[1,1'-biphenyl]-
2-yl)carbamat;

148) (S)-(1-metylpyrolidin-2-yl)metyl (3'-clo-5'-flo-[1,1'-biphenyl]-2-

yl)carbamat;

149) (S)-(1-metylpyrolidin-2-yl)metyl (3'-clo-4'-flo-[1,1'-biphenyl]-2-

yl)carbamat;

150) (R)-(1-etylpyrolidin-3-yl)metyl (3'-clo-4'-flo-[1,1'-biphenyl]-2-

yl)carbamat;

151) (R)-(1-isopropylpyrolidin-3-yl)metyl (3'-clo-4'-flo-[1,1'-biphenyl]-2-

yl)carbamat;

152) (R)~(1-metylpyrolidin-3-yl)metyl (3'-(hydroxymetyl)-[1,1'-biphenyl]-2-

yl)carbamat;

153) (R)-(1-metylpyrolidin-3-yl)metyl (3'-carbamoyl-[1,1'-biphenyl]-2-

yl)carbamat;

154) (R)-(1-metylpyrolidin-3-yl)metyl (3'-amino-[1,1'-biphenyl]-2-yl)carbamat;
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155) (R)-(1-metylpyrolidin-3-yl)metyl (3'-xyano-[1,1'-biphenyl]-2-yl)carbamat
156) (R)-(1-metylpyrolidin-3-yl)metyl (2'-flo-[1,1'-biphenyl]-2-yl)carbamat;

157) (R)-(1-metylpyrolidin-3-yl)metyl (2',4'-diflo-[ 1,1'-biphenyl]-2-

yl)carbamat;

158) (R)-(1-metylpyrolidin-3-yl)metyl (2',3'-diflo-[1,1'-biphenyl]-2-

yl)carbamat;

159) (R)-(1-metylpyrolidin-3-yl)metyl (3'-clo-6'-flo-[1,1'-biphenyl]-2-

yl)carbamat;
160) (S)-(1-metylpyrolidin-2-yl)metyl (3'-flo-[1,1'-biphenyl]-2-yl)carbamat;

161) (S)-(1-metylpyrolidin-2-yl)metyl (3',5'-diflo-[1,1'-biphenyl]-2-

yl)carbamat;

162) (S)-(1-metylpyrolidin-2-yl)metyl (3',4'-diflo-[1,1'-biphenyl]-2-

yl)carbamat;

163) (S)-(1-metylpyrolidin-2-yl)metyl (2',4',5'-triflo-[1,1'-biphenyl]-2-

yl)carbamat;
164) (S)-(1-metylpyrolidin-2-yl)metyl (4'-clo-[1,1'-biphenyl]-2-yl)carbamat;
165) (S)-(1-metylpyrolidin-2-yl)metyl (3'-clo-[1,1'-biphenyl]-2-yl)carbamat;

166) (S)-(1-metylpyrolidin-2-yl)metyl (3',4'-diclo-[1,1'-biphenyl]-2-

yl)carbamat;

167) (S)-(1-metylpyrolidin-2-yl)metyl (2',4'-diclo-[1,1'-biphenyl]-2-

yl)carbamat;

168) (S)-(1-metylpyrolidin-2-yl)metyl (3'-hydroxy-[1,1'-biphenyl]-2-

yl)carbamat;

169) (S)-(1-metylpyrolidin-2-yl)metyl (3'-xyano-[1,1'-biphenyl]-2-yl)carbamat;
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170) (S)-(1-metylpyrolidin-2-yl)metyl (3 '-amino-[1,1'-biphenyl]-2-yl)carbamat;

171) (S)-(1-metylpyrolidin-2-yl)metyl (3 "4',5-triflo-[1,1'-biphenyl]-2-

yl)carbamat;

172) (S)-(1-metylpyrolidin-2-yl)metyl (3',5,5'-triflo-[1,1 '-biphenyl]-2-

yl)carbamat;

173) (S)-(1-metylpyrolidin-2-yl)metyl (2',4',5,5 '-tetraflo-[1,1'-biphenyl]-2-

yl)carbamat;

174) (S)-(1-metylpyrolidin-2-yl)metyl (3'-clo-5 -flo-[1,1'-biphenyl]-2-

yl)carbamat;

175) (S)-(1-metylpyrolidin-2-yl)metyl (4'-clo-5 -flo-[1,1'-biphenyl]-2-

yl)carbamat;

176) (S)-(1-metylpyrolidin-2-yl)metyl (2',4'-diclo-5-flo-[1,1'-biphenyl]-2-

yl)carbamat;

177) (S)-(1-metylpyrolidin-2-yl)metyl (3',4'-diclo-5 -flo-[1,1'-biphenyl]-2-

yl)carbamat;

178) (S)-(1-metylpyrolidin-2-yl)metyl (3 '-xyano-5-flo-[1,1'-biphenyl]-2-

yl)carbamat;

179) (S)-(1-metylpyrolidin-2-yl)metyl (3 "-hydroxy-5-flo-[1,1'-biphenyl]-2-

yl)carbamat;

180) (S)-(1-metylpyrolidin-2-yl)metyl (5-flo-3'-(triflometyl)-[ 1,1'-biphenyl]-2-

yl)carbamat;

181) (S)-(1-metylpyrolidin-2-yl)metyl (3'-clo-4,4',5 -triflo-[1,1'-biphenyl]-2-

yl)carbamat;

182) (R)-(1-metylpyrolidin-3-yl)metyl (3'-clo-4,5 -diflo-[1,1'-biphenyl]-2-

yl)carbamat;
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183) 2-(1-metylpyrolidin-2-yl)etyl (2',4'-diflo-[1,1 '_biphenyl]-2-yl)carbamat;
184) 2-(1-metylpyrolidin-2-yl)etyl (2',3'-diflo-[1,1 '_biphenyl]-2-yl)carbamat;
185) 2-(1 -métylpyrolidin—2-yl)etyl (2',6'-diflo-[1,1 '_biphenyl]-2-yl)carbamat;
186) 2-(1-metylpyrolidin-2-yl)etyl (5'-clo-2'-flo-[1, 1'-biphenyl]-2-yl)carbamat;
187) (S)-(l-metylpyrolidin-2-yl)metyl (2'-flo-[1,1 '-biphenyl]-2-yl)carbamat;

188) (S)-(1 -metylpyrolidin-2-yl)metyl (2',4'-diflo-[1,1"-biphenyl]-2-

yl)carbamat;

189) (S)-(1-metylpyrolidin-2-yl)metyl (2',3"-diflo-[1,1'-biphenyl]-2-
yl)carbamat;

190) (S)-(1-metylpyrolidin—2-yl)metyl (3'-clo-6'-flo-[1,1'-biphenyl]-2-

yl)carbamat;

191) (R)-(1-metylpyrolidin-3-yl)metyl (3',5"-dimetyl-[1,1'-biphenyl]-2-

yl)carbamat;

192) (R)-(1 -metylpyrolidin-3-yl)metyl (5 -ﬂo-3’-metyl-[1,1'-bipheny1]-2-

yl)carbamat;

193) (R)-(1-metylpyrolidin-3-yl)metyl (5 -flo-3',5'-dimetyl-[1,1'-biphenyl]-2-

yl)carbamat;

194) (R)-(1-metylpyrolidin-3 -yl)metyl (3',5-diflo-[1,1 '-biphenyl]-2-

yl)carbamat;

195) (R)-(1-metylpyrolidin-3-yl)metyl (3'-clo-5-flo-[1,1'-biphenyl]-2-

yl)carbamat;

196) (R)-(1 -etylpyrolidin-3-yl)metyl (3'-clo-4',5-diflo-[1,1'-biphenyl]-2-

yl)carbamat;
197) (S)-(1-metylpyrolidin—2-y1)metyl [1,1'-biphenyl]-2-ylcarbamat;
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198) (S)-(1-metylpyrolidin-2-yl)metyl (4'-flo-[1,1'-biphenyl]-2-yl)carbamat;
199) (S)-(1-metylpyrolidin-2-yl)metyl (3'-metyl-[1,1'-biphenyl]-2-yl)carbamat;
200) (S)-(1-metylpyrolidin-2-yl)metyl (5-flo-[1,1'-biphenyl]-2-yl)carbamat;

201) (S)-(1-metylpyrolidin-2-yl)metyl (5-flo-3'-metyl-[1,1'-biphenyl]-2-

yl)carbamat;
202) (S)-(1-metylpyrolidin-2-yl)metyl (3',5-diflo-[1,1'-biphenyl]-2-yl)carbamat;
203) (S)-(1-metylpyrolidin-2-yl)metyl (4',5-diflo-[1,1'-biphenyl]-2-yl)carbamat;
204) (S)-(1-metylpyrolidin-2-yl)metyl (4-flo-[1,1'-biphenyl]-2-yl)carbamat;
205) (S)-(1-metylpyrolidin-2-yl)metyl (3',4-diflo-[1,1'-biphenyl]-2-yl)carbamat;
206) (S)-(1-metylpyrolidin-2-yl)metyl (5-metyl-[1,1'-biphenyl]-2-yl)carbamat;

207) (S)-(1-metylpyrolidin-2-yl)metyl (3'-flo-5-metyl-[1,1'-biphenyl]-2-

yl)carbamat;

208) (S)-(1-metylpyrolidin-2-yl)metyl (5-flo-3',5'-dimetyl-[1,1'-biphenyl]-2-

yl)carbamat;

209) (S)-(1-metylpyrolidin-2-yl)metyl (4'-(tert-butyl)-5-flo-[1,1'-biphenyl]-2-

yl)carbamat;

210) (S)-(1-metylpyrolidin-2-yl)metyl (3'-clo-5,5'-diflo-[1,1'-biphenyl]-2-

yl)carbamat;

211) (S)-(1-metylpyrolidin-2-yl)metyl (3'-clo-4',5-diflo-[1,1'-biphenyl]-2-

yl)carbamat;

212) (S)-(1-metylpyrolidin-2-yl)metyl (4'-clo-3',5-diflo-[1,1'-biphenyl]-2-

yl)carbamat;
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213) (S)-(1 -metylpyrolidin-Z-yl)métyl (3'-amino-5-flo-[1,1'-biphenyl]-2-

yl)carbamat;

214) (S)-(1-metylpyrolidin-2-yl)metyl (2',5-diflo-3'-(triflometyl)-[1,1'-
biphenyl]-2-yl)carbamat;

215) (S)-(1-metylpyrolidin-2-yl)metyl (3'-clo-5-flo-5'-(triflometyl)-[1,1'-
biphenyl]-2-yl)carbamat;

216) (S)-(1-metylpyrolidin-2-yl)metyl (3'-clo-5 -ﬂo-S'-hydroxy-[l ,1'-biphenyl]-
2-yl)carbamat;

217) (S)-(1-metylpyrolidin-2-yl)metyl (3'-clo-5-flo-5"-metoxy-[1,1'-biphenyl]-
2-yl)carbamat; :

218) (S)-(1-metylpyrolidin-2-yl)metyl (5-flo-2',4'-bis(triflometyl)-[1,1'-
biphenyl]-2-yl)carbamat;

219) (S)-(1-metylpyrolidin-2-yl)metyl (3'-etoxy-5-flo-[1,1'-biphenyl]-2-

yl)carbamat;

220) (S)-(1-metylpyrolidin-2-yl)metyl (5-flo-3',4'-dimetoxy-[1,1'-biphenyl]-2-

yl)carbamat;

221) (S)-(1-metylpyrolidin-2-yl)metyl (5-flo-3',5'-dimetoxy-[1,1'-biphenyl]-2-

yl)carbamat;

222) (S)-(1-metylpyrolidin-2-yl)metyl (5-metoxy-[1,1'-biphenyl]-2-

yl)carbamat;

223) (S)-(1-metylpyrolidin-2-yl)metyl (3'-flo-5-metoxy-[1,1'-biphenyl]-2-

yl)carbamat;

224) (S)-(1-metylpyrolidin-2-yl)metyl (3'-clo-5-metoxy-[1,1'-biphenyl]-2-

yl)carbamat;

-188-




R R e itk Ll bt BHN Cot 2N L L SR RSO N SRS SRS R GRSt I REEE RIS ELAL B U RS Sl ST vt

225) (S)-(1-metylpyrolidin-2-yl)metyl (3',4'-diclo-5-metoxy-[1,1'-biphenyl]-2-

yl)carbamat; va

226) (S)-(1-metylpyrolidin-2-yl)metyl (3',5'-diclo-5-metoxy-[1,1'-biphenyl]-2-

yl)carbamat.
5. Phuong phép didu ché hop chét c6 cong thirc 1 hodc mudi duge dung cua n6:

(Coéng thic 1)

R4
\\ 0
| nd

F NJ\OM\/\/N
H Rs
=z
R3—E\ \|
Ry~ Ry

phuong phép bao gdm budc phan tng gitra hop chét c6 cong thic 2:
(Cong thirc 2)

R1

D
/\"/OH
i :

R;—
o
Ri R

v6i hop chét c6 cong thire 3:

(Cdng thirc 3)

nd )

Rs

v6i sir ¢6 mit ciia chit phan Gng tbng hop carbamat, trong d6:
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chét phan tmg tdng hop carbamat 1a:
hdn hop ciia diphenylphosphoryl azit (DPPA) va trietylamin; hodc

hdn hgp clia anhydrit propylphosphonic (T3P), trimetylsilyl azit (TMSN3) va

trietylamin; hoac
hdn hop ciia natri azit (NaN3), tetrabutylamoni bromua va kém (D) triflat;
trong do:

Ri la hydro, halogen, hydroxy, alkyl
Ci1-Cs dugce thé hodc khoéng duoc thé, hodc alkoxy C1-Ce;

Rz, R3 va R4 doc 14p v6i nhau 1a hydro, halogen, amino dugc thé hoéc khong
dugc thé, nitro, xyano, hydroxy, alkyl C1-Cs duge thé hoic khong dugce thé, alkoxy Ci-
Ce dugc thé hodc khong duge thé, hodc -C(O)Rs;

Rs 1a hydro hoac alkyl C;-Ce;
n la 0 hodc 1.

6. Phuong phép theo diém 5, trong d6 hop chét c6 cong thuc 2 duge didu ché qua céac

budc:
phan ting ctia hop chit c¢6 cong thic 5:

(Cong thirc 5)

vOi su ¢6 mit cuia axit d€ tao ra hop chét c6 cong thirc 6:

(Cong thirc 6)
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13 hop chit ma c6 nhém bao vé axit carboxylic duoc bd sung;
lién hop hop chét ¢ cong thirc 6 v6i hop chét cé cong thirc 7:

(Cong thic 7)

& tao thanh hop chét ¢6 cong thuc 8:

(Cong thic 8)

R3— |
SN
R4/“ R,

;va
khtr este hoa hgp chat co cong thirc 8 véi sy ¢ mit cia bazo,
trong do:

R, 1a hydro,  halogen, hydroxy, alkyl
C1-Cs dugc thé hodc khong dugce thé, hoic alkoxy Ci-Cs;

"Rz, R3 va Rs ddc 1ap v6i nhau 1a hydro, halogen, amino dugc thé hoic khong
dugc thé, nitro, xyano, hydroxy, alkyl Ci-Cs duoc thé hodc khong dugc thé, alkoxy Ci-
Cs dugc thé hoic khéng dugc thé, hodc -C(O)Rg;
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Rs 1a hydro hodc alkyl Ci-Ceg;
n 1a 0 hoac 1.

X 1a halogen; va

PG 12 nhém bao vé duge chon tir nhém bao gdbm: nhém alkyl Ci-Ca, benzyl,

PMB (4-metoxybenzyl), THP (tetrahydropyranyl), TBDMS (tert-butyldimetylsilyl), va

TBDPS (tert-butyldiphenylsilyl).

7. Phuong phép didu ché hop chét c6 cdng thirc 1 hodc mudi duge dung cia no:

(Cong thirc 1)

R4
AN o) .
I nd Y
F NJ\OH\/\/N.
H Rs
R _/
9N
R4 i R2

phuong phép bao gém céc budc:

(a) phan ting giita hop chét ¢ cong thirc 2:

(Cong thure 2)

Rs— |
SN
R4/ YR,
vé6i hop chét c6 cong thirc 3a:

(Cong thirc 3a)
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n
PG,

v6i su ¢6 mit ctia chit phan tng tdng hop carbamat dé tao ra hop chét c6 cong

thac 4:

(Cong thuc 4)

R3—|\\ \I
R4 g R2

trong do:

chét phan tng téng hop carbamat 1a:

hdn hop ciia diphenylphosphoryl azit (DPPA) va trietylamin; hodc

hdn hop ciia anhydrit propylphosphonic (T3P), trimetylsilyl azit

(TMSN3) va trietylamin; hodc

hdn hop clia natri azit (NaNs), tetrabutylamoni bromua va kém D

triflat;

(b) loai bé nhém bao vé& amin ra khéi hop chit c6 cong thic 4 dé tao ra hop chét

c6 cong thuc la:

(Cong thure 1a)
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Ry
N o
| nd )
F NJ\O'H\/\/NH
=z
R3_k\ \I
R{ R

;va
b6 sung nhém thé Rs vao hop chét c6 cong thirc 1a:
trong do:

Ri la hydro, halogen, hydroxy, alkyl
C1-Cs dugc thé hoic khoéng dugce thé, hoac alkoxy C1-Cs;

R2, R3 va R4 dgc lap véi nhau 1a hydro, halogen, amino dugc thé hodc khong
duoc thé, nitro, Xyano, hydroxy, alkyl Ci-Cs dugc thé hoic khéng dugc thé, alkoxy C;-
Cs duoc thé hodc khong duge thé, hodc -C(O)Rs;

Rs 1a hydro hodc alkyl Ci-Ce;
nla 0 hoac 1; va

PG: 1a nhéom bao vé amin dugc chon tr nhom bao gém: Boc (tert-
butyloxycacbonyl),  benzyl, tert-butyl, PMB  (4-metoxybenzyl), = Fmoc
(floenylmetyloxycacbonyl), Ts  (tosylat)) = MOM  (metoxymetyl), = THP
(tetrahydropyranyl), =~ TBDMS  (tert-butyldimetylsilyl), va  TBDPS  (tert-
butyldiphenylsilyl).

8. Phuong phap theo diém 7, trong d6 hop chét c6 cong thirc 2 duoc didu ché qua céac

budec:
phan ting ctia hop chit c6 cong thirc 5:

(Cong thuc 5)
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N
| = OH
X O

v0i s c6 mit cla axit dé tao ra hop chat c¢6 cong thic 6:

(Cong thirc 6)
R1
D
O.
7 PG,
X (@)

12 hop chit ma c6 nhom bao vé axit carboxylic dugc bo sung;

lién hop hop chét c6 cong thic 6 véi hop chét c6 cong thirc 7:

(Cong thirc 7)

HO\B,OH

R_Zj
3k\/\|

<~

Ry R
& tao thanh hop chét c6 cong thirc 8:

(Cong thirc 8)

R3_ I
SN
R,

R

;va

khir este hoa hop chat c¢6 cong thitc 8 véi su c6 mit cla bazo,
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R la hydro, halogen, hydroxy, alkyl
Ci1-Cs dugce thé hoic khéng duoc thé, hoic alkoxy Ci-Cs;

Rz, R3 va R4 ddc 1dp véi nhau 1a hydro, halogen, amino dugc thé hoac khong
dugc thé, nitro, xyano, hydroxy, alkyl Ci-Cs duoc thé hodc khong dugce thé, alkoxy Ci-
Cs duge thé hoic khong dugc thé, hodc -C(O)Rs;

Rs 1a hydro hodc alkyl C1-Ce;
n la 0 hoac 1;
X 12 halogen; va

PG> 14 nhém bao vé dugce chon tir nhém bao gémf nhém alkyl Ci-Cs, benzyl,
PMB (4-metoxybenzyl), THP (tetrahydropyranyl), TBDMS (tert-butyldimetylsilyl), va
TBDPS (tert-butyldiphenylsilyl).

9. Phuong phép diéu ché hop chét ¢6 cong thirc 1 hodc mudi dugce dung ctia né:

(Cong thirc 1)

R4
\\ 0
| nd

F NJLOJA)\/\/N.
H Rs
=z
R3_k\ \|
R/~ Ry

phuong phap bao gdém cac budc: |
(a) phan tng gifta hop chét c6 cong thirc 5:

(Cong thire 5)

-196-




Ry
N
| yZ OH
X O

vé6i hop chét c6 cong thuc 3:
(Cong thire 3)

nd )

Rs

v6i su c6 mit ciia chat phan tng téng hop carbamat d8 tao ra hop chét c6 cong
thire 9:

(Cong thirc 9)

trong d6 chét phan ting téng hop carbamat 13
hédn hop clia diphenylphosphoryl azit (DPPA) va trietylamin; hodc

hdn hop cta anhydrit propylphosphonic (T3P), trimetylsilyl azit
(TMSN3) va trietylamin; hodc

hdn hop cuia natri azit (NaNs), tetrabutylamoni bromua va k&m (II)

triflat; va
(b) lién hop hop chit c6 cong thirc 7:

(Cong thirc 7)
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v6i hop chét ¢ cong thire 9 dé thu duogc hop chét c6 cong thic 1;
trong do:

Ri 14 hydro, halogen, hydroxy, dugc thé hodc khong dugc thé bang alkyl
C1-Cs, hodc alkoxy C1-Ce;

R2, R3 va R4 ddc 14p v6i nhau 1a hydro, halogen, dugc thé hodc khéng dugc thé
bang amino, nitro, xyano, hydroxy, dugc thé hodc khong dugc thé bang alkyl Ci-Cs,

dugc thé hodc khong dugc thé bang alkoxy C1-Cs, hodc -C(O)Rg;
Rs 1a hydro hoic alkyl C;-Csg;
n la 0 hodc 1; va
X 1a halogen.
10. Phuong phép diéu ché hop chét c6 cong thirc 1 hodc muéli dugc dung cua no:

(Cong thire 1)

Ry
\\ o
|

y NJ\O’HE//\J‘J.
H Rs
z
R3—k\ \l
R/ R,

phuong phép bao gdm céc budc:

phan Umg giita hop chit c6 cong thirc 5:
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(Cdng thic 5)

v6i hop chét c6 cong thire 3a:

(Céng thirc 3a)

v6i su ¢6 mit ciia chat phan ung téng hop carbamat dé tao ra hop chét c6 cong
thirc 9a:

(Cong thirc 9a)
R4 N
(0)
| nd 7
P N J\ OJ/\)\/\/ N
X H PG,

trong d6 chét phan tng téng hop carbamat 1a:
hén hop cua diphenylphosphoryl azit (DPPA) va trietylamin; hoic

hdn hgp clia anhydrit propylphosphonic (T3P), trimetylsilyl azit
(TMSN3) va trietylamin; hodc

hén hop clia natri azit (NaNs), tetrabutylamoni bromua va kém (II)
triflat;

loai bd nhém bao vé cua hop chit ¢6 cong thuc 9a dé tao ra hop chét c6 cong
thirc 9b:
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(Cong thic 9b)
Rq
D
n
PSR INA
X H

bb sung nhém thé Rs vao hop chit c6 cong thirc 9b dé tao ra hop chit c6 cong
thirc 9:

(Cong thirc 9)
R4 N\
0]
| nd )
X H Rs

lién hop hop chét ¢6 cong thirc 7:
(Cong thirc 7)

HO~B,OH

=z
R3"L: \|

R R,
v6i hop chét ¢ cong thirc 9 dé thu dugc hop chit c6 cong thirc 1,
trong do:

Rj la hydro, halogen, hydroxy, alkyl
C1-Cs dugc thé hoidc khong duogc thé, hoidc alkoxy Ci-Cs;

Rz, R3 va R4 ddc 14p v6i nhau 14 hydro, halogen, amino dugc thé hozc khong
duoc thé, nitro, xyano, hydroxy, alkyl C1-Cs dugc thé hoic khéng dugc thé, alkoxy Ci-
Cs dugc thé hodc khong dwoc thé, hoic -C(O)Rs;
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Rs 1a hydro hodc alkyl Ci-Ce;

nla 0 hodc 1; va

X 1a halogen; va

PG giéng nhu duge x4c dinh trong diém 7.

11. Dugc phdm chtra hoat chét 1a hop chét theo diém 1, chit ddng phan 1ap thé
ctia nd, hodc mudi dugc dung ctia né 1am hoat chit; va chét pha lodng hoidc chét mang

dugc dung.

-201-






