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Linh vyc ky thuit duge dé cap

Séng ché dé cap dén hop chét 2-(2,4-diflophenyl)-1,1-diflo-1-(5-dugc thé-pyridin-
2-y1)-3-(1 H-tetrazol-1-yl)propan-2-ol va quy trinh dé didu ché hop chit nay. Theo
phuong an khac, sang ché con @& cap dén hop chit 1-(2,4-diflophenyl)-2,2-diflo-2-(5-
dugc thé-pyridin-2-yl)etanon va quy trinh @& diéu ché hop chit nay.

Tinh trang ky thuit ciia sing ché

Pon yéu cau cap bing doc quyén sing ché My sb 13/527,387, 13/527,426 va
13/528,283 md ta mot s6 hop chét e ché metaloenzym va viéc st dung ching lam cac
chét diét ndm. R rang 1a viec boc 16 mdi don séng ché niy dugce két hop trong ban mo
ta nay dé tham khao. Mdi don sdng ché nay mo ta cac phuong phap khac nhau dé tao ra
céc chit diét ndm tic ché metaloenzym. C6 thé c6 loi néu tao ra cdc phuong phap truc
tiép va hiéu qua hon dé didu ché cac chit diét ndm e ché metaloenzym va cc hop chit
¢6 lién quan, vi du, bang cach sir dung cac chit phan tmg va/hoic cac chét trung gian hoa
hoc ma chiing 1am ting higu qua vé thoi gian va chi phi.

Ban chit ky thuit ciia sing ché

Sang ché d& xuit cac hop chét 2-(2,4-diflophenyl)-1,1-diflo-1-(5-duge thé-pyridin-
2-y1)-3-(1H-tetrazol-1-yl)propan-2-ol va 1-(2,4-diflophenyl)-2,2-diflo-2-(5-dugc thé-
pyridin-2-yl) etanon va céc quy trinh dé diéu ché cac hop chit nay. Theo mdt phuong én,
sang ché dé xut quy trinh d& didu ché hop chét c6 cong thirc VI:
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trong d6 R, dugc chon tur:
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quy trinh nay bao gdm budc cho hgp chét c6 cong thirc V tiép xtc véi trietyl orthoformat

va natri azit v4i sy ¢6 mit cia axit axetic.
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R4 2
=~ ) HO F
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N
F F
F
V)

Theo phuong 4n khéc, cac hop chit c6 cong thic V ¢6 thé duoc didu ché bing
cach cho céac hop chit c6 cong thirc IV tiép xtc voi kim loai va axit duge chon tir axit

axetic va axit clohydric.
O,N

R4
HO F

/

V)
Theo phuong &n khac, cac hop chét c6 cong thirc IV ¢6 thé duge diéu ché bang

céch cho cac hop chét ¢6 cong thirc IIT tiép xtc v6i nitrometan va bazo.

(1)

Theo phuong &n khéc, cac hop chét c6 cong thirc III ¢6 thé dugc diéu ché bang
cach cho céc hop chit c6 cong thic II tiép xuc véi chat phan tng kim loai hitu co da

duoc tao trudc.

RN, o
w
N 0~ CH;,
F F
(I
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Theo phuong an khac, cac hop chét c6 cong thic III ¢6 thé duoc didu ché bing
cach cho cac hop chét c6 cong thirc Ila tiép xtc véi chit phan tng kim loai hitu co da

duoc tao trudec.

RN o
— R
N N’ 2
F F R3
(ITa)

Theo phuong 4n khic, cic hop chét c6 cong thic Ila c6 thé duoc didu ché bing

cach cho céac hop chat c6 cong thie 1T ti€p xtc vdi amin, axit Lewis, va dung moi.

R4 X o
L
mOA%
FF

ay
Theo phuong an khac, cic hop chat c6 cong thirc II ¢6 thé duoc diéu ché bing

cach cho cac hop chét cé cong thirc I tiép xtc véi etyl 2-brom-2,2-difloaxetat va kim loai.

)

Thuat ngit “xyano” c6 nghia 1a nhém thé -C=N.

Thuat ngit “hydroxyl” ¢6 nghia 1a nhém thé -OH.

Thuat ngit “amino” c6 nghia 1a nhém thé -NH,.

Thuét ngit “alkylamino” c6 nghia la nhém thé -N(H)-R.
Thuét ngit “dialkylamino” c6 nghia la nhém thé -NR,.

Thuit ngit “halogen” hoac “halo” cé nghia la mdt hodc nhiéu nguyén tir halogen,

duoc xac dinh 1a F, Cl, Br, va L.
Thuat ngit “nitro” c6 nghia 14 nhém thé -NO,.

Thuit ngit “axit Lewis” c6 nghia la hop chit bat ky 1a chit nhan cap electron.
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Thuat ngit “kim loai hitu co” cé nghia la hop chét hitu co chira kim loai, dic biét

1a hop chét trong d6 nguyén ti kim loai lién két truc tiép v6i nguyén tir cacbon.

Trong toan bd ban mo ta nay, khi dé cap dén céac hop chit c6 cong thirc VII, VI, V,
va IV ciing c6 nghia bao gdm cac chat ddng phin quang hoc va cac mudi. Cu thé, néu céc
hop chét 6 cong thie VIL, VI, V, va IV chira nhém alkyl mach phan nhanh, diéu d6
duoc hiéu 1a cac hop chit nhu vdy bao gdm céc chit déng phan quang hoc va cic
raxemat ciia cdc hop chit nay. Vi du, céc mudi c6 thé bao gdm: hydroclorua,
hydrobromua, hydroiodua, va cac chat twong tw. Ngoai ra, cac hop chit c6 cong thirc VII,

VI, V, va IV ¢6 thé bao gdm céc dang hd bién.

Mot s6 hop chit duoc boc 16 trong ban mo ta nay c6 thé ¢6 mot hodc nhidu chét
ddng phan. Ngudi 6 trinh do trung binh trong linh vyuc ky thuat nay s& danh gia ring mot
chét ddng phan c6 thé hoat dong hon so véi chét ddng phéan khac. Cac céu triic duge mo
ta trong ban mo ta sang ché nay chi dugc v& mdét dang hinh hoc dé cho 3 rang, tuy nhién

nhim thé hién tit ca cac dang hinh hoc va dang hd bién ctia phan tir nay.

Céc phuong an dugc md ta trén diy chi dé vi dy, va ngudi c6 trinh do trung binh
trong Iinh vuc k¥ thudt nay s€ nhéan ra, hodc s€ co6 thé x4c dinh mot sb hop chét, vat liéu
va quy trinh cu thé twong duong, béang cach sir dung thir nghiém thong thuong. Céc gid tri
turong duong nhu vay duogc coi 1a thudc pham vi cta sang ché va bao ham trong cac diém
yéu cau bao ho kém theo.

MO ta chi tiét sang ché

Cac 2-(2,4-diflophenyl)-1,1-diflo-1-(5-duoc thé-pyridin-2-yl)-3-(1 H-tetrazol-1-
yl)propan-2-ol va 1-(2,4-diflophenyl)-2,2-diflo-2-(5-dugc thé-pyridin-2-yl)etanon dugc
dé xuét & day c6 thé duge diéu ché tir 6-brompyridin-3-ol nhu duge thé hién trong céc vi

du tir 1 dén 8.

Vi du 1: Biéu ché 4-((6-brompyridin-3-yl)oxy)benzonitril (1)

QF @ — OOT@L
+ |

~
NC X Br NC N Br

Phuong phap A: B sung thém xesi cacbonat (14,04g, 43,1mmol) vao dung dich dugce
khudy chtra 6-brompyridin-3-ol (5,0g, 28,7mmol) va 4-flobenzonitril (3,48g, 28,7mmol)
trong DMSO khan (57,5ml) trong nito. Khudy hdn hop phan tng nay & 75°C trong 18
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git. D6 hén hop phan tmg nay vao nudc da. Didu chinh d pH dé cho dung dich ¢6 tinh
axit nhe (46 pH=6) béng cach st dung dung dich HCI IN. Loc chét két tha tao thanh va
rira bang nudc, sau d6 rira bang luong nho ete dé tao ra hop chét néu & dé muc nay 1a

chét rin mau nau (6,292g, 76%).

Phuong phap B: Bb sung thém Cs,CO; (32,5g, 120mmol) vao dung dich dugc khudy
chira 6-brompyridin-3-ol (17,3g, 100mmol) va 4-flobenzonitril (12,1g, 120mmol) trong
DMF (150ml) trong nito. Khudy hdn hop phan tng nay ¢ nhiét do nam trong khoang tur
85°C dén 90°C trong thoi gian nim trong khoang tir 10 gio dén 15 gio. HPLC chung t6
phan Umg két thic. Thém nudc (450ml) vao hdn hgp phan tng dd dugc lam lanh xubng
nhiét d6 ndm trong khoang tir 10°C dén 15°C (bé nudce da) @é két ta san phim. Loc chét
két tiia tao thanh, rira bang axetonitril-nudc (theo ty 1€ 1:4) va nude, va lam kho trong 10
chan khong dé tao ra hop chét néu & d& muc nay c6 dang chét rén mau tring (25g, 91%).
San phdm dugc tao huyén phii déc trong EtOH (50ml) & nhiét do phong trong thoi gian
nim trong khoang tir 2 gior dén 3 gio dé loai bd san pham phu. Loc dich huyén phu dé thu
gom hop chét néu & & muyc nay c6 dang chét rén mau tring (23,5g, 85%).

Phan tng nay ciing duge thuc hién nhu dugc mo ta trong Vidu 1, thuong phép A
v6i ngoai trir 1a str dung kali cacbonat thay cho xesi cacbonat.

Céc hop chét 1-3 sau ddy trong Bang la dugc diéu ché theo phan tmg dugc mo ta
trong So dd 1 va cac quy trinh dugc md ta trong Vi du 1. Dit liéu déc tinh dbi véi cac hop

chét 1-3 duoc thé hién trong bang 1b.

So do 1
HO R, -F
| X 2 R1 \ X

~

N™ Br N > Br
Béang la

Hoo chit Dang bé Diéu ché nhu
ang bén
P AC a R, ) g‘. trong Vidu R,-F
SO ngoai , ,
(cac vi du):

o A, % \ Vidu 1, F
Y Chat ran mau ,
1 /©/ . Phuong phap /©/
NG nat AvaB | NC




26753

O L. Vidul
X }'x Chat ran mau taw b .
| N tring duc Phuong phap
FiC” &% B
0 ., Vid 1’
X Y Chat rin mau LA ,
| \ wkn Phuong phap




26753

1H), 7,41 (dd, J=
8,6, 2,9Hz, 1H), 6,98
(dd, J=8,7, 0,7Hz,
1H)

Bang 1b
H()}’\p Dlémv Phé khél 1 . 13C NMR hOETlC IR (}’nang
chat | néng chay EST m/z H NMR (5) 1 mong)
Sé) (oC) F NMR (6) cm'l
822 (d, /= 2,9Hz,
575 1H), 7,70 - 7,63 (m,
R M) | 2D 7.56-7.51 (m,
1H), 7,28 (dd, J =
8.5, 2,9Hz, 1H), 7,10
- 7,02 (m, 2H)
BCNMR (101
MHz, CDCLy) &
8,39 — 8,32 (m, 1H), z CDCL)
164,46 (s), 149,27
8,27 — 8,22 (m, 1H),
7.07-7.85 (m, 11, | & 145020/~
49 (ad ee | 43H2), 14388 ),
2 b & b _ 4
0,5Hz, 1H), 7,41 139)’01332 11; (9)2
(dd, /=86, 2,90z, 12215’4 ©) 124S 81
1H), 7,09 (d, J = > 1) A
M0 1) (s), 122,54 (q, J =
> 33,3Hz), 122,12
(s), 111,83 (5)
8,27 (dd, J = 3,0,
0.6Hz, 1H), 8,08
(dd, J=27, 0,7Hz,
1H), 7,71 (dd, J =
. 8.7, 2,6Hz, 1H), 7,51
284 1 (ad,J=8.6,0,6Hz,
(M)

@ T4t ca dit liéu "H NMR dugce do trong CDCl; & 400MHz trir khi ¢6 luu y khac

Vi du 2. Piéu ché 2-brom-5-(2,2,2-trifloetoxy)pyridin

HO

N

P

Br

F3C\/O X
— L
N Br
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6-Brompyridin-3-ol (32,5g, 187mmol) va xesi cacbonat (70,6g, 217mmol) dugc
dat vao binh Morton ba ¢b, dung tich 1L duoc lap diu do nhiét do, canh khudy trén dau,
va phéu bd sung trén dinh véi duong 5ng nito. Sir dung bé 1am mét 9°C trude khi nap
chét rén vao véi DMF (325ml). Nhiét do ting tir 15°C dén 20°C khi bd sung thém 2,2,2-
trifloetyl triflometansulfonat (30,8ml, 50,6g, 212mmol) béng éng tiém trong 27 phit vao
hén hop ddng nhét cta cac hop phan khac. Khudy dung dich mau tim trong 1 gid 40 phut
trudc khi 1am lanh lai bing b nu6e 10°C. Lam lanh dung dich nay xuéng nhiét d6 phong
sau khi bd sung thém nudc (650ml) vao. Chiét hdn hop niay nim l4n bing cac phan
200m! hén hop hexan-etyl axetat theo ty 1¢ 3:1. Rira 16p hitu co hén hop ba 14n bang céc
phﬁn 150ml nudc, 1am khd trén Na,SOy, loc, va cd. Sau do co dAu hai 14n tir cac phén
100ml hexan dé tao ra hop chit néu & @& muc nay c6 dang chit rén mau tréng (47,21¢g,
99%): 'H NMR (400 MHz, CDCl3) & 8,12 (d, J = 3,2Hz, 1H), 7,44 (dd, J = 8,8, 0,6Hz,
1H), 7,19 (dd, J = 8,7, 3,2Hz, 1H), 4,40 (q, J = 7,9Hz, 2H); '°F NMR -73,87; Phd khoi
ESI m/z 256 ([M+H]).

Vi du 3: Diéu ché etyl 2-(5-(4-xyanophenoxy)pyridin-2-yl)-2,2-difloaxetat (5)

o)
O_~o | N o
L NC N7 0~ CH
NC N~ “Br & 3

Phuong phap A: Lam kho déng phi 4-((6-brompyridin-3-yl)oxy)benzonitril thd béng
toluen dé loai bd bit ky vét nude c6 thé nao tir nguyén liéu ban d4u. Hon hop duoc khudy
béng tir tinh gém etyl 2-brom-2,2-difloaxetat (3,08ml, 23,99mmol) va d@)ng (2,98g,
46,9mmol) trong DMSO khan (33,7ml) duoc khudy & nhiét d6 phong trong 1 gid, sau do
bd sung thém 4-((6-brompyridin-3-yl)oxy)benzonitril (5,57g, 20,25mmol) vao trong mot
phin. Khudy hdn hgp phan tng nay & 60°C trong 3 ngay. Phan timg dugc xac dinh la
hoan thanh bang TLC. Bd ngudn cip nhiét ra va pha lodng hdn hop phan tmg nay bang
EtOAc (100ml) va khudy trong 20 phut. Loc hdn hop phan tmg nay qua dém xelit va rira
bang EtOAc. Rira dich loc nay béng dung dich bdo hoa NH,Cl (3x) dé loai bo ddng con
lai bat ky. Lam khd dung dich, va loai bd dung méi dudi ap sudt giam dé tao san phim
tho 13 ddu mau nau (5,947g, 83%). Tinh ché cin bing sic ky silica gel (0-20% EtOAc/cac
hexan) dé tao ra hop chit néu & dé muc nay 1a dau trong (hai 16: (3,897g, 59,9 %, do tinh
khiét 99%) va (804mg, 11,23 %, do tinh khiét 90%).
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Phuong phap B: HOn hop dugc khudy bing tir tinh gbm 4-((6-brompyridin-3-
yl)oxy)benzonitril (27,5g, 20mmol), etyl 2-brom-2,2-difloaxetat (4,47g, 22mmol), ddng
(2,67g, 42mmol) va axit metansulfonic (38mg, 0,4mmol) trong DMF khan (50ml) duoc
khudy & nhiét d6 nim trong khoang tir 40°C dén 45°C. Phan tmg dugc két thuc bang
HPLC. Lam lanh hdn hop phén tmg nay dén nhiét d6 phong, sau d6 pha lodng v6i toluen
(200ml) va khudy trong 0,5 gio & nhiét do phong trudc khi loc qua xelit va rira béng
toluen bd sung. Rira dich loc bang dung dich NH,4CI 20% (50ml) va nude (25ml x 2). Co
16p hitu co bing axetonitril b sung dudi ap sudt giam dé loai bo nudc. C6 dung dich nay
va lam kho6 dudi chan khong dé tao ra hop chit néu & d& muc nay la dau mau nau (5,3g,
83%).

Céc hop chét 5-10 trong bang 3a sau day duoc didu ché theo phan tng dugc mo ta
trong So dd 3 va cac quy trinh dugc md ta trong Vi du 3. Dit liéu dic tinh dbi vai cac hop

chét 5-10 dugc thé hién trong bang 3b.

So d6 3
R4
R4 | X | N 0
. P
N Er N 07 CH;,
F F .

Bang 3a

Ho chit Puogc diéu ché
cha
(,)”pA R; Dang bén ngoai nhu trong vi du
sO

(céac vi du):

Ay A Vi du 3, Phuong
Dau mau nau

ST
NC

phap A vaB

) . Vi du 3, Phuon
6 FaC. O Déu méau hé phéch | ¢ >t MR8
phap B
N Oy Vidu3,Ph
. i du 3, Phuon
7 | Dau khéng mau T 8
N phép B
F3C
X OY X Vi du 3, Phuong
8 \ Dau mau niu T
ol _N phéap B
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Br

mau

DAu trong khéng

Vi du 3, Phuong
phap A

10

FsC” Y

Dau mau vang

Vi du 3, Phuong
phap B

Bang 3b

Hop
chat
sb

Nhiét do
noéng
chay (°C)

Phé khéi
ESI m/z

'"HNMR (8)*

BCNMR
hoac g
NMR (8)

IR(mang
mong)
cm’

319
(M+H])

(300 MHz, CDCl3) &
8,44 (d, J = 2,7Hz, 1H),
7,78 (d, J = 8,7Hz, 1H),

7,73 - 7,64 (m, 2H),

7,49 (dd, T = 8,6,
2,7Hz, 1H), 7,16 - 7,07

(m, 2H), 4,39 (q, T =
7,1Hz, 2H), 1,35 (t, T =

7,2Hz, 3H)

2229,
1767

300
(M+H]")

8,37 (dd, J=2.9,
0,6Hz, 1H), 7,72 (dd, J
= 8,8, 0,7Hz, 1H), 7,39

(dd, J=8,7, 2,9Hz,
1H), 4,46 (q, J = 7,9Hz,
2H), 4,37 (q, J = 7,1Hz,
2H), 1,33 (t, J=7,1Hz,

3H)

F NMR

-73,82 (s,
3F), -104,24
(s, 2F)

363
(M+H]")

8,54 (d, J= 2,5Hz, 1H),
8,48 — 8,37 (m, 1H),
8,06 — 7,93 (m, 1H),

7,82 (dd, J= 8.6,

0,6Hz, 1H), 7,72 (dd, J

= 8,6, 2,6Hz, 1H), 7,16

(d, J = 8,7Hz, 1H), 4,40

(q, J = 7,1Hz, 2H), 1,36

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

-11-
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8,51 (dd, /=27,
0,7Hz, 1H), 8,10 (dd, J
=2,7,0,7Hz, 1H), 7,78
328 (dd, J= 8,7, 0,7Hz,
8 (IMI) | 1H), 7,67 (dd, J = 8.6,
2,6Hz, 1H), 7,01 (dd, J
= 8,7, 0,7Hz, 1H), 4,39
(q, J=7,1Hz, 2H), 1,35
(t, J=7,1Hz, 3H)

"H NMR (400 MHz,
CDCly) § 8,71 (dd, J =
2,23, 0,57Hz, 1H), 8,00

(dd, J = 8,4, 2,3Hz, “F NMR

9 281 1 1H), 7,65 (dd, J=84, | 1052 (s)

(IMHHI) | 0 7Hz, 1H), 4,37 (q, J = ’

7,1Hz, 2H), 1,33 (t, J =
7,1Hz, 3H)

8,59 (s, 1H), 7,85 (dd, J
=82, 1,4Hz, 1H), 7,76
(d, J= 8,1Hz, 1H), 4,38 2990,
(q, J= 7,1Hz, 2H), 3,48 1768
(q, J = 10,5Hz, 2H),
1,33 (t, J=7,1Hz, 3H)

10

2 T4t ca dit lieu "H NMR dugc do trong CDCl3 & 400 MHz trir khi dugce luu y khac
Vi du 4: Pidu ché 2-(5-(4-xyanophenoxy)pyridin-2-yl)-2,2-diflo-N-metoxy-N-
metylaxetamit (11)

o]
/©/O l D I /©/ ‘ P I
P . P _OCHs
NC N 0”7 CHs, NC N N
F F F F  CH,

Nap N,O-dimetylhydroxylamin hydroclorua (6,15g, 63mmol) va diclometan
(63ml) vao binh day phéng ba ¢ dung tich 1L dugc ldp canh khudy trén diu, dau do
nhiét do, diu nap nito, va phéu bd sung va lam lanh trong bé nudc da. Dung dich chia
dimetylnhom clorua (63ml, 63mmol, dung dich 1M trong hexan) dugc bd sung thém tir
tir vio dé gitt nhiét d6 ctia hdn hop phan tmg nay nho hon 15°C. Khi bd sung hét, thao bo

-12-
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bé nude d4 ra va 1am 4m hdn hop phan tng nay dén nhiét do phong trong 1 gio. B sung
thém dung dich chtra etyl 2-(5-(4-xyanophenoxy)pyridin-2-yl)-2,2-difloaxetat (13,37g,
42mmol) trong CH,Cl, (21ml) vao trong thdi gian tir 5 phut dén 10 phut va khudy hén
hop phan g nay & nhiét d phong trong thoi gian tir 3 gid dén 5 gid va phan tng duoc
thuc hién cho dén két thac nhu dugc chi bio béi HPLC. Lam mét hdn hop phén tng nay
xudng 5°C va dép tit phan {mg bang cach bd sung thém tir tir dung dich kali natri tartrat
10% (400ml). Sau khi b6 sung thém kali natri tartrat, khudy hdn hop phan ung nay &
nhiét do phong trong 1 gio. Sau khi tach 16p hitu co, chiét 16p dung dich nudc bing
CH,C, b sung. Rita cc 16p hitu co hén hop bang dung dich NaHCO; 10% va nudc. Co
16p hitu co va thay thé bing heptan dé hoa rdn san phim. Loc san pham, rira bing heptan
va lam kho qua dém trong chén khong dé tao ra hop chét néu & d& muc nay 14 chét rin
mau vang nhat (12g, 86%).

Céc hop chét 11-18 trong bang 4a sau diy dugc didu ché theo phan ung dugc mod
ta trong so dd 4 va cac quy trinh duge mo ta trong vi du 4. Dit liéu dic tinh ddi véi cac

hop chit 11-18 dugc thé hién trong bang 4b.

Sodd 4.
P _R
N7 0" CH, N N7
F F F F R,
Bang 4a
I Puoc diéu
op £ ,
. ché trong vi
chét R, NR5)(R;) | Dang bén ngoai ong s
£ du (céc vi
SO
du):

o L
Cht rén ma
11 Y| Nocmcry) | Chatinman |y
NG vang nhat

>y
12 /©/ -N(CH;)(CH,) Dau Vidu 4
NC
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O -
13 b4 N(CH,CH;)(CH Déu Vi du 4
NC ,CH,)
oy A
14 \”j N /\ DAu trong Vidu4
NC 0
Ch;(t 4 \
15 FsC. O N(OCHz)(CHz) ATt o Vidu4
trang duc
0 y
N Chat ran ma
16 | 4 _N(OCH;)(CH}) ATLMA ) Vidya
_N vang nhat
FsC
O
X
17 LN 7| NOCHICH) | Chitsinmau | Vidud
Cl vang
18 FC” Y -N(OCH;)(CHs) Déu Vi du 4
Bang 4b
H hiét dg L ;
Cl:z ann ® | Pné khéi I NMER (5 BCNMR hoge | Rumang
At NONE  pgl © BENMR §) | O
s0 | chay (°C) cm
8,42 (d, J = 4,0Hz, 1H),
7,71 (m, 3H), 7,49 (dd,
11 101 334 J= 8.0, 4,0Hz, 1H),
7,10 (m, 2H), 3,56 (s,
3H), 3,29 (s, 3H)
8,45 (dd, J = 2.8, 0,7z,
3H), 7,50 (dd, /= 8.6, | \pr CDCL) 6
12 319 | 2,8Hz, 1H), 7,18 — 7,05 97.58 (5)
(m, 2H), 3,15 (t, J = |
1,9Hz, 3H), 3,07 (t, J=
0,8Hz, 3H)
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13

346

8,45 (d, J=4,0Hz, 1H),
7,72 (m, 3H), 7,49 (dd,
J=12,0, 4,0Hz, 1H),
7,10 (m, 2H), 3,47 (m,
4H), 1,20 (m, 6H)

162,28, 159,65,
153,10, 148,85,
141,36, 134,53,
127,39, 122,22,
118,95, 118,23,
114,24, 107,89,
42,24, 41,73,
14,16, 12,27

14

359

(300 MHz, CDCl3) 6
8,44 (d, J=2,7Hz, 1H),
7,76 (d, J= 8,6Hz, 1H),
7,69 (m, 2H), 7,49 (dd,

J=8,7,2,7Hz, 1H),
7,11 (m, 2H), 3,70 (m,

8H)

15

315
(IM+H]")

8,34 (d, J=2,9Hz, 1H),

7,68 (d, J= 8,8Hz, 1H),

7,41 (dd, J= 8,7, 2,9Hz,

1H), 4,46 (q, J= 7,9Hz,

2H), 3,49 (s, 3H), 3,27
(s, 3H)

F NMR

-73,79 (s, 3F), -
100,76 (s, 2F)

16

378
(IM+H]")

8,52 (d, J=2,4Hz, 1H),
8,46 — 8,38 (m, 1H),
8,03 — 7,94 (m, 1H),

7,78 (dd, J = 8.6, 0,4Hz,

1H), 7,72 (dd, J = 8.6,
2,5Hz, 1H), 7,15 (d, J =
8,6Hz, 1H), 3,50 (s,
3H), 3,29 (s, 3H)

17

343
(M)

8,49 (dd, J= 2.6, 0,81z,
1H), 8,10 (dd, J = 2.6,
0,7Hz, 1H), 7,78 — 7,70
(m, 2H), 7,67 (dd, J =
8,6, 2,6Hz, 1H), 7,00
(dd, J=8,7, 0,7Hz, 1H),
3,50 (s, 3H), 3,29 (s,
3H)
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8,56 (s, 1H), 7,83 (dd, J
299 | =8,1, 1,6Hz, 1H), 7,71

(IM+H]" | (d, J=7,9Hz, 1H), 3,46

(m, 5H), 3,28 (s, 3H)

18

2 T4t ca dit liéu "H NMR duogc do trong CDCl; & 400MHz trir khi dugc luu y khac.
Vi du 5: Didu ché 4-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-oxoetyl)pyridin-3-yl)oxy)
benzonitril (19)

B6 sung thém mot phén dung dich chira 1-brom-2,4-diflobenzen (19,30g, 11,3ml,
100mmol) trong THF (25ml) & 45°C vao hdn hop duoc khudy bing tir tinh gdm magie
(2,43g, 100mmol) trong THF (50ml) trong moéi trudng khi N». Khudy dung dich nay
trong 0,5 gid' & nhiét d6 nam trong khoang tir 50°C dén 55°C va lam mat xubng 30°C.
Phén con lai cia dung dich duge thém tir tir vao trong 1 gid & nhiét do nam trong khoang
tir 30°C dén 40°C, va sau do, khudy hdn hop phan tmg nay trong thoi gian tlr 1 gids dén 2
gio nita & nhiét d phong.

Bb sung thém tir tir dung dich Grignard méi duoc diéu ché néu trén vao dung dich
chta 2-(5-(4-xyanophenoxy)pyridin-2-yl)-2,2-diflo-N-metoxy-N-metylaxetamit (16,6¢,
50mmol) trong THF (75ml) & 0°C, va sau do, khudy hdn hop phan tmg nay trong 0,5 gio.
Sau khi két thic phan tmg bdi HPLC, 1am lanh hén hop phén tmg nay xubng 5°C (bé
nude dd), sau d6 bd sung thém dung dich HCI 6N (10ml) va dung dich NH,CI 20%
(200ml). Chiét san phim bing CH,Cl, (400ml). Rta 16p hitu co bing dung dich NH,Cl
20% bd sung, dung dich K,CO3 10% va nude. C6 16p hitu co dugc tach ra va thay thé
bing EtOH dé tao ra hop chit néu & d& muc nay (19,3g, 100%), chét nay dugc str dung

trong budc tiép theo ma khong cén tinh ché thém.

Phén tmg nay ciing dugc thuc hién nhu duoc mo ta trong Vi du 5 véi ngoai trir la
tao chit phan Ung arylmagie bromua bing cach cho aryl bromua tic dung voi

isopropylmagie clorua.

Cac hop chét 19-23 sau day trong bang 5a dugc diéu ché theo phan img dugc md
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ta trong So dd 5 va cac quy trinh dugc mo ta trong Vi du 5. Dit liéu dac tinh dbi voi cac

hop chit 19-23 duoc thé hién trong bang 5b.

Sodd 5
R4 X o
R
N N
FF R,
Bang 5a
Hop chat R Dang bén Puoc diéu ché nhu
s6 : ngoai trong vi du (cac vi du):
@) (.
19 j" Chat r‘én mau Vidus
vang
NC
20 FsC._O Chéf rén’ mau Vidus
ho phéach
X O\j
21 | \ DAu mau nau Vidus
FiC”
O
N \
22 | R4 Dau mau nu Vidu5
N
Cl
23 FiC” Y DAu mau vang Vidus
Bang 5b
Nhiét
H}I’Tt’ 90 | ph khéi I NMR (6 3¢ NMR hoge | X (fna‘)lg
chat | 1O& | o1 s © BENMR () | g
sO | chay cm
(°O)
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19

387
(M+H]")

(300 MHz, CDCls) & 8,36
(d, J=2,7Hz, 1H), 8,15 -
8,02 (m, 1H), 7,86 (d, J =
8,7Hz, 1H), 7,74 - 7,65
(m, 2H), 7,53 (dd, J =
8,6, 2,7THz, 1H), 7,16 -
7,06 (m, 2H), 7,05 - 6,96
(m, 1H), 6,84 (ddd, J =
10,9, 8.6, 2,4Hz, 1H)

F NMR (376
MHz, CDCl;) &
299,13 (d, J =
13,5Hz), -
100,67 (d, J =
14,9Hz), -
101,82 (dd, J =
28,5, 14,2Hz)

20

368
(IM+H])

8,29 (d, J = 2,8Hz, 1H),
8,04 (td, J = 8,4, 6,41z,
1H), 7,81 (d, J= 8,6Hz,
1H), 7,44 (dd, J=8.7,
2,9Hz, 1H), 6,99 (dddd, J
=8.,7,7,6, 2,4, 0,9Hz,
1H), 6,82 (ddd, J= 11,0,
8,6, 2,4Hz, 1H), 4,45 (q,
J=17,8Hz, 2H)

21

431
(IM+H]")

8,53 — 8,37 (m, 1H), 8,09
(td, J= 8,4, 6,6Hz, 1H),
8,05 — 7,97 (m, 1H), 7,90
(d, J=8,5Hz, 1H), 7,76
(dd, J = 8,6, 2,6Hz, 1H),
7,15 (d, J= 8,6Hz, 1H),
7,05 — 6,90 (m, 1H), 6,84
(ddd, J=11,0, 8,7,
2,4Hz, 1H)

22

396
(M)

8,44 (dd, J = 2.6, 0,7Hz,
1H), 8,12 — 8,03 (m, 2H),
7,86 (dd, J = 8,6, 0,7Hz,

1H), 7,72 (ddd, J = 8.7,
4.4, 2,6Hz, 2H), 7,04 —

6,96 (m, 2H), 6,84 (ddd, J

=11,0, 8,7, 2,4Hz, 1H)
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8,51 (s, 1H), 8,08 (m,
1H), 7,88 (dd, J= 8.2,
1,7Hz, 1H), 7,84 (dd, J=
8,1, 0,9Hz, 1H), 7,00 (m,
1H), 6,83 (ddd, J= 10,8,
8,6, 2,4Hz, 1H), 3,46 (q,
J=10,4Hz, 2H)

352

23 N
((M+H]')

2 T4t ca dit lisu 'H NMR duoc do trong CDCl; & 400MHz trir khi dugc luu y khac
Vi du 6. Didu ché 4-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-oxoetyl)pyridin-3-yl)oxy)
benzonitril (19)

o
DRSO — I
~
NC N 07 CH, NC
FF

B sung thém tlr tir n-butyllithi (2,5M trong cac hexan, 3,27ml, 8,17mmol) vao

hdn hop dugc khudy bing tir tinh gdm 1-brom-2,4-diflobenzen (0,923ml, 8,17mmol)
trong E,O (21ml) dudi méi truong khi N, & -78°C. Sau khi b6 sung hét, bd sung thém
etyl 2-(5-(4-xyanophenoxy)pyridin-2-yl)-2,2-difloaxetat (2,00g, 6,28mmol) trong Et,O
(15ml) vao, va khudy hén hop phan tmg ndy & nhiét d6 nim trong khoang tir -60 °C dén -
50 °C trong 1h. Dap tit phan tng bing dung dich HCI 2N cho dén khi hdn hop phén tng
c6 tinh axit. D& 1am Am hdn hop phén tng dén nhiét d6 phong, va sau d6, kiém héa hdn
hop nay bang dung dich nuéc bdo hoa NaHCO;. Tach cac 16p, va chiét 16p dung dich
nudce bang Et,0. Lam kho pha hitu co hdn hgp (MgSOy) va cd. Lam kho san pham thd
trén thiét bj ¢6 quay chan khong trong 4 gid dé tao ra hop chét néu & dé muc nay 1a dau
mau vang (2,515g, 88%).

Céc hop chat 19 va 25 trong bang 6a dugc didu ché theo phan tmg duge md ta
trong so dd 6 va cac quy trinh duge md ta trong vi du 6. Dit lidu dic tinh dbi véi hop chét

25 dugc thé hién trong bang 6b.

S0 dd 6
R4 | X o
N" 0~ CH;,
F F
Bang 6a
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Hop chat R _. | Puoc diéu ché nhu trong
£ R, Dang bén ngoai ) o,
sO vi du (cac vi du):

O .,
19 /©/ }’e‘ Chat r‘én mau Vidu6
vang
NC

Chat ran mau

25 Br . Vidub6
trang
Bang 6b
i [T o
r 1. (o)
chét e ' 'H NMR (3)* hoge °F | (Mang
o chay ESI m/z NMR (5 mong)
(°C) © | om?
8,67 — 8,58 (m, 1H), 8,10 —
349 7,99 (m, 2H), 7,73 (dd, J=
N
25 ([M+1]") | 8,4, 0,4Hz, 1H), 7,05 — 6,94
(m, 1H), 6,83 (ddd, J= 10,7,
5,5, 1,4Hz, 1H)

2 T4t ca dit lieu 'HNMR dugc do trong CDCl; & 400MHz trix khi duoc luu y khic

Vi du 7. Didu ché 4-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-nitropropyl) pyridin-
3-yl)oxy)benzonitril (26)

O,N

o}
— O TR
NS
NC N
F F
F F

Phuong phap A: B6 sung thém kali cacbonat (0,285g, 2,063mmol) vao dung dich dugc
khudy bing tir tinh chira 4-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-oxoetyl)pyridin-3-yl)oxy)
benzonitril (0,385g, 0,897mmol) trong nitrometan (1,016ml, 18,84mmol) trong moi

trudmg khi N,. Khudy hdn hop phén tmg nay & 40°C trong 2 gi¢. Dap t4t phan tmg bing
axit axetic (2,0ml) trong nuéc (15ml). Chiét hdn hop nay bang Et,0, va rita pha hitu co
hdn hop bang nude mudi, dung dich nuéc bdo hoa NaHCO;, va nude, lam kho (MgSOq)
va cd dé tao ra hop chit néu & dé muc nay 1a ddu mau vang (427mg, 99 %).

Phuong phép B: Nap nitrometan (9,16g, 150mmol) vao hdn hop goém 4-((6-(2-(2,4-
diflophenyl)-1,1-diflo-2-oxoetyl)pyridin-3-yl)oxy)benzonitril (S0mmol) va K,COs (6,9g,
50mmol) trong EtOH (150ml, 190 proof (95%)) & nhiét d phong va khudy hén hop
huyén phil nay & nhiét d6 phong. B6 sung thém dung dich NH4CI 20% (150ml) vao hdn
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hop phéan tng dd dugc lam lanh xubng -10°C. Khudy hdn hgp phan tmg nay cho dén khi
tao thanh chét rin, sau d6 bd sung thém dung dich NH,C1 20% (300ml). Khuéy hén hop
huyén phil nay trong thoi gian tir 1 dén 2 gio & nhiét @6 phong. Tach san phém béng cach
loc va rira bing nudc va lam khd trong chan khong d8 tao ra hop chit néu & d& muc nay
(19,3g, 86%).

Phan Umg nay cling dugc thyc hién nhu duge md ta trong vi du 7, phuong phap A
v6&i ngoai trir 12 st dung kali hydroxit thay cho kali cacbonat va sir dung dimetylformamit
1am dung mdi thay cho nitrometan nguyén chét.

Cac hop chét 26-31 sau day trong bang 7a dugc diéu ché theo phén timg dugc mo
ta trong so d6 7 va cac quy trinh dugc md ta trong vi du 7. Dit liéu déc tinh dbi véi cac
hop chét 26-31 dugc thé hién trong bang 7b.

So dd 7
R 02N
" Ho F
[ NS
N
F F
F
Bang 7a
Hop s N Puoc diéu ché nhu
Pl R, Dang bén ngoai , .,
chat so trong vi du (cac vi du):
O/ Vi du 7, Phuong phé
26 Chét rin mau trang T & phap
AvaB
NC
27 FsC._O Chat ran mau niu Vi du 7, Phuong phap
vang nhat B

O
N L idu7, Ph h3
28 ' N \‘f Chat rdn mau vani vida7, Buong Phap
~

X Vi Ph hé
Dau mau den i du 7, Phuong phap

0
29 [\ K4

N B
cI N
. . Vi du 7, Phuong pha
30 Br Chat ran mau trang Hed Au & phap
.. Vi du 7, Phuong pha
31 Fe Y Chét réin ST P
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Bang 7b
I;E NE?;;‘" PROKRGH | e 13C NMR hoiic '°F Iil(;gg
& | chay oy | ES! m/z NMR (3) .
(300 MHz, CDCly) 5
8,40 (d, J = 2,7Hz,
1H), 7,71 (m, 2H),
7,54 (m, 2H), 7,41
. 810 2 5257
(IMHID | ¢ 63 (m, 20, 6,16 2229
(s, 1H), 5,63 (d, J=
12,7Hz, 1H), 5,10
(dd, J=12,7, 1,7Hz,
1H)
8,35 (d, J= 2,9Hz,
1H), 7(,57 7,45 (m, PF NMR (376
2. 732 dd J= | MHZ CDCLy) § -
88,2010, 11D, 6.87 | 7568 (br), 104,97
O 7L (dd, J = 255,68,
27 420 1 =675 (m,2H), 6,36 15 1y 105,54
(IM+HT) | (s, 1H), 5,62 (d, J= | S
12.6Hz, 1H), 5.06 | 10844 (.7
—7,52Hz), -109,49
(dd, J = 12,6, 1,6Hz,
(dd, J = 255,68,
1), 4,45 (g, /= 15,04Hz)
7,8Hz, 2H) ’
8,53 (d, J= 2,5Hz,
1H), 8,41 (dd, J =
1,5, 0,8Hz, 1H), 8,00 | '"FNMR (376
(dd, J= 8,6, 2,4Hz, | MHz, CDCl;) & -
1H), 7,68 (dd, J = 104,97 (d, J=
492 8.6, 2,6Hz, 1H), 7,63 | 19,7Hz), -105,43 —
28 (IM+1TY) | —7,51 (m, 2H), 7,16 | -105,73 (m), -
(d, J = 8,7Hz, 1H), 108,53 (d, J =

6,94 — 6,79 (m, 2H),
6,48 (s, 1H), 5,66 (d,
J=12,6Hz, 1H),
5,09 (dd, J= 12,6,
1,1Hz, 1H)

9,0Hz), -108,76 — -
109,77 (m), 61,82
(s)
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29

457
(M1

8,50 (d, J= 2,6z,
1H), 8,15 — 8,06 (m,
1H), 7,75 (dd, J =
8,7, 2,6Hz, 1H), 7,64
(dd, J= 8.6, 2,6Hz,
1H), 7,57 (dd, J =
8,7, 0,8Hz, 2H), 7,02
(dd, J=8.7, 0,6Hz,
1H), 6,89 — 6,78 (m,
2H), 6,57 (s, 1H),
5,64 (d, J=12,5Hz,
1H), 5,14 — 5,00 (m,
1H)

30

409
(M1

8,68 (d, J=2,2Hz,
1H), 7,94 (dd, J =
8,4, 2,2Hz, 1H), 7,53
— 7,45 (m, 1H), 7,41
(d, J = 8,4Hz, 1H),
6,87 — 6,77 (m, 2H),
5,93 (s, 1H), 5,65 (d,
J=12,8Hz, 1H),
5,08 (dd, J = 12,8,
1,7Hz, 1H)

F NMR (376
MHz, CDCl3) & -
105,51 (ddd, J =

30,0, 17,6, 9,5Hz),
-106,02 (dd, J =
258,3, 17,4Hz), -

108,03 (d, J =
9,5Hz), -110,56

(dd, J=258,2,

30,5Hz)

31

413
(IM+H]")

8,56 (s, 111), 7,78
(dd, J=8,1, 1,6Hz,
1H), 7,51 (m, 2H),
6,81 (m, 2H), 6,40
(s, 1H), 5,64 (d, J =
12,6Hz, 1H), 5,08

(dd, J= 12,6, 1,4Hz,

1H), 3,46 (q, J =
10,3Hz, 2H)

% T4t ca dit liéu "TH NMR duoc do trong CDCl; & 400 MHz trlr khi duoc luu y khéc

Vi du 8. Didu ché 4-((6-(3-amino-2-(2,4-diflophenyl)-1,1-diflo-2-hydroxypropyl)
pyridin-3-yl)oxy)benzonitril (32)
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0 OoN
IORSG'S
~
NC N NC
F F

Phuong phap A. Béng cach khu bing bot kém: B sung thém bdt kém (0,602g,
9,2lmmol) vao dung dich chaa 4-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-
nitropropyl) pyridin-3-yl)oxy)benzonitril (0,412g, 0,921mmol) trong axit axetic (3,68ml).
Khudy hdn hop phan tmg nay & nhiét @6 phong. Sau 1 gid, phd khdi LC chimg to su
chuyén héa hoan toan thanh san phdm mong mubn. Loc hdn hop phan tmg qua dém xelit
va rira bing axit axetic. C6 dich loc dén thé tich 1ml bang cach ddng bay hoi véi
axetonitril va trung hoa bing dung dich nuéc béo hoa NaHCO:;. Chiét hdn hop nay bing
EtOAc. Lam kho pha hitu co hdn hop (MgSOy) va cd dé tao ra mudi axit axetic ciia san
phdm cén thiét. Pha lodng cin v&i CH,Cl,, va rira pha hitu co bang dung dich nudc bdo
hoa NaHCO;, nuéc mudi, va sau d6 1am khé (MgSO,) va co dé tao ra hop chét néu & dé
muc nay la bot mau vang nhat (296mg, 77 %).

Phuong phép B. Béng cach khir bing kém (II)) clorua: B6 sung thém dung dich chira
kém (1) clorua khan (0,529¢g, 2,79mmol) trong HCI (0,848ml, 27,9mmol) vao dung dich
dugc khudy biang ti tinh chia 4-((6-(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-
nitropropyl)pyridin-3-yl)oxy)benzonitril (0,208g, 0,465mmol) (c6 14n 29mg nitrometan =
0,47mmol) trong etanol (4,65ml). Khuiy hdn hop phan tmg nay & 60°C trong 4 gio. i)
hdn hgp phan tng vao nude da va trung hoa bang dung dich nudc bdo hoa NaHCO;. Loc
hdn hop nay qua xelit trong khi rira bang EtOAc. Chiét dich loc bing EtOAc, va rira pha
hitu co hdn hop bing nudc mudi va nude, lam kho (MgSO,) va co. Tinh ché bing sic ky
silica gel (0%-15% MeOH/DCM) tao ra hop chét néu & d& muc nay 1a ddu mau vang nhat
(62mg, 31,9 %).

Phuong phép C. Bang cch khit bing bot kém: B sung thém tir tir dung dich chira 4-((6-
(2-(2,4-diflophenyl)-1,1-diflo-2-hydroxy-3-nitropropyl)pyridin-3-yl)oxy) benzonitril
(8,95g, 20mmol) trong MeOH (160ml) & nhiét do nam trong khoang tir 30°C dén 35°C
vao binh (500ml) chira k&m Zn (13,08g, 200mmol) trong AcOH (40ml) & 23°C trong 20
phut. Khudy hdn hop phan tmg nay & nhiét do phong. Sau khi phan tmg két thac, pha
long hén hop phan Umg bang CH,Cl, (200ml) va loc qua xelit dd duoc rira bang CH,Cl,
bd sung. Rira dung dich tao thanh bing dung dich NH,Cl 10%. Sau khi tach, chiét 16p
dung dich nuéc bing CH,Cl, bd sung. Rira 16p hiru co hdn hop bing dung dich KOH
10% (100ml) va nudc (50ml). C6 16p hitu co bing axetonitril, va hop chét thd néu & dé
muc nay dugc st dung trong budc tiép theo ma khong cin tinh ché thém.

Céc hop chét 32-37 trong bang 8a sau dugc didu ché theo phan tng dugc md ta
trong so dd 8 va cac quy trinh duge mo ta trong vi du 8. Dit liéu déc tinh d6i vai cac hop
chét 32-37 dugc thé hién trong bang 8b.
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So dd 8
O5N H
R 2 R 2
NN o ) F "™ N Ho ) F
N _— N
N N
F F F F
F F
Bang 8a
Hop chit Pugc didu ché
op chd R, Dang bén ngoai | nhu trong Vi du
50 (céc vi du):
0]
Vi du 8, Phuon
32 Y Bot mau vang nhat : . N u‘ Y
phap A,BvaC
NC
1 FsC._O Diu Vi du 8, Phuong
phép C
O
X . Vi du 8, Phu
34 | Y Dau mau niu nhat L ; ong
_N phéap C
FsC
35 ‘ X 07’ Chét rin mau vang | Vidu 8, Phuong
_N nhat phép C
Cl
3 Vidu 8, Ph
36 Br Diukhong mau | o noone
phép A
P . Vi du 8, Phuon
37 F3C/§f Chat ran mau trang ihép C 8
Bang 8b
Nhiét X
HOP | 46 nong | Pho knéi BC NMR hoge | - rane
chét | ©° N8 'H NMR (5)* o méng)
. | chay | ESIm/Zz F NMR (&) om’!
sO
(°C)
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32

418
(IM+H]")

(300 MHz, CDCl;) 6 8,36
(d, J=2,6Hz, 1H), 7,67
(m, 2H), 7,50 (m, 1H),
7,44 (app d, J = 8,6Hz,
1H), 7,36 (dd, J = 8,6,
2,7Hz, 1H), 7,05 (m, 2H),
6,76 (m, 2H), 3,84 (dd, J
= 13,7, 4,2Hz, 1H), 3,21
(d, J=13,5Hz, 1H), 2,47
(br s, 2H)

3419,
3076,
2228

33

8,31 (d, J=2,9Hz, 1H),
7,50 (td, J= 8,7, 6,6Hz,
1H), 7,39 (d, /= 8,7Hz,
1H), 7,29 — 7,21 (m, 1H),

6,76 (dddd, J= 14,3, 11,5,
8.5, 2,6Hz, 2H), 6,29 (s,
1H), 4,43 (q, J = 7,9Hz,
2H), 3,79 (dd, J = 13,6,
4,4Hz, 1H), 3,22 (d, J =
13,8Hz, 1H), 1,44 - 1,07

(m, 2H)

34

460
(IM-1])

8,48 (d, J=2,5Hz, 1H),
8,41 (dd, J= 1,6, 0,8Hz,
1H), 8,02 — 7,92 (m, 1H),
7,62 — 7,47 (m, 3H), 7,13
(d, J=8,6Hz, 1H), 6,88 —
6,72 (m, 2H), 6,35 - 6,33

(m, 1H), 3,80 (dd, J=
13,7, 4,2Hz, 1H), 3,26 (d,
J=13,7Hz, 1H), 0,9 - 1,6
(br, 2H)
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8,45 (d, J=2,7Hz, 1H),
8,09 (dd, J=2,6, 0,7Hz,
1H), 7,72 (dd, J = 8,7,
2,6Hz, 1H), 7,62 — 7,53
457 (m, 2H), 7,49 (dd, J = 8,6,
s 0,7Hz, 1H), 6,99 (dd, J =
35 MI) 1 7 0,78z, 1), 6,79
(dddd, J=20,5, 11,5, 8,7,
2,4Hz, 2H), 5,30 (s, 2H),
3,83 — 3,63 (m, 1H), 3,28
(d, J=12,6Hz, 1H), 1,47
(s, 1H)
8,62 (dd, J=17,0, 2,1Hz, “FNMR (376
MHz, CDCl5)
1H), 7,85 (dd, J = 8,4, 5 -106.15 (ddd
2.3Hz, 1H), 7,52-741 | _ 23’2 s o’
379 | (m, 1H), 7,30 (dd, J = 8,4, 8’3}’12’)’ 7
36 oD 0(;HEHI)H; 867’8(1; 6J{8 109,39 (dd, J =
13,7, 4,7Hz, 1H), 3,19 (d, 2_??61;33(’3}2’
J=13,7Hz, 1H), 1,0 - 1,9 8,’8HZ)”_
(br, 2H), (1)’;1‘)” 0.9 | 110,99 (dd, /=
252.2, 14,9Hz)
PF NMR
65,75 (s, 3F),
ABX: X =-
106,29 (ddd, J
8,53 — 8,49 (m, 1H), 7,69 | =220, 15,9,
(dd, J=8,1,2,1Hz, 1H), | 8 6Hz, IF), B
383 7,55 - 7,41 (m, 2H), 6,82 =-109,27 (JAB
37 D) | 6,70 (m, 2H), 3,80 (dd, | =2547Hz,
J=13,6, 4,4Hz, 1H), 3,43 | jpX=21,9Hz,
(¢, J=10,5Hz, 2H), 3,23 | 1{F),-110,61
(dq, J=138, 1,1Hz, 1H) | (4, /= 8,4Hz,
1F), A =-
111,04 (JAB =
254,7, JAX =
15,9Hz, 1F)

T4t ca dir litu 'TH NMR duoc do trong CDCly & 400 MHz trix khi dugce luu y khac
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Vi du 9. Didu ché 4-((6-(2-(2.4-diflopheny])-1,1-diflo-2-hydroxy-3-(1 H-tetrazol-1-
yl)propyl)pyridin-3-yl)oxy)benzonitril (38)

_N
0 HaN N, \>
o N=N
- ~" ) HO F
NC -
NC N
F F F

Phuong phap A: B sung thém natri azit (0,019g, 0,288mmol) va trietyl orthoformat
(0,072ml, 0,431mmol) vao dung dich dugc khudy bang tir tinh chita 4-((6-(3-amino-2-
(2;4—diﬂophenyl)- 1,1-diflo-2-hydroxypropyl)pyridin-3-yl)oxy)benzonitril (0,060g,
0,144mmol) trong axit axetic (0,288ml). Khudy hdn hgp phan tng nay & 90°C trong 5
gid. P6 hdn hop phan Gng nay vao nude va sau do, kiém hoa bang cach bd sung thém
dung dich nudc bdo hoa NaHCO; va chiét hdn hop bang CH,Cl,. Lam kh6 pha hiru co
hdn hop (MgS0,) va cd dé tao ra hop chét néu & d& muc ndy c6 dang diu mau vang nhat
(45mg, 63,2%).

Phuong phap B: Bb sung thém AcOH (80ml), natri azit (2,6g, 40mmol) va trietyl
orthoformat (8,89g, 60mmol) vao dung dich dugc khudy bang tlr tinh chira 4-((6-(3-
amino-2-(2,4-diflophenyl)-1,1-diflo-2-hydroxypropyl)pyridin-3-yl)oxy)benzonitril
(20mmol) trong axetonitril & nhiét do phong. Khudy hdn hop phan tng nay & nhiét do
phong trong 0,5 gio va dun nong dén nhiét @6 nim trong khoang tir 35°C dén 40°C trong
20 gio. Sau khi két thuc phan tmg bing HPLC, ¢6 hdn hgp phan tmg bang axetonitril bd
sung va MeOH. Hoa tan cédn diu tao thanh trong MeOH (40ml), va sau do, nap tir tur
dung dich nay vao nugc (300ml) & nhiét do phong. Khudy chét rin két tia trong thoi gian
ndm trong khodng tir 2 gio dén 3 gid & nhiét d6 phong. Loc dich huyén phu va rira bing
nudce. Rira banh loc trong chin khong & nhi¢t 4o phong dé tao ra hop chit néu & d& muc
nay (9,02g, 94%).

Céac hop chat sau 38-43 trong bang 9a dugc diéu ché theo phan tmg dugc mo ta
trong so dd 9 va cac quy trinh dugc mo ta trong vi du 9. Dit liéu déc tinh d6i véi cac hop
chét 38-43 dugc thé hién trong bang 9b.

Sodd 9
R4 H2N N, \>
= HO F R N—N
| N~ F
N N
F F N
F F F
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Bang 9a
Hop chit Pugc diéu ché
QI; P R, Dang bén ngoai nhu trong Vi du
(cac vi du):
O A < \ M ’
}‘1 Chat ran mau trang | Viduy 9, Phuong
38 duc hap A va B
NG L phap
39 FsC._O Bot Vidu 9i Phuong
phap B
X OY Vidy 9, Ph
40 | Bot mau hong L ’ Hong
N phép B
FsC
O A < \ \ z
41 | N Y Chat ran mau vang | Vidu 9, Phuong
_N sAm phap B
Cl
Dau dic mau nau Vi du 9, Phuong
42 Br .
nhat phap A
Thuy tinh mau vang | Vidu 9, Phuong
43 FsC j
3 /}f nhat phap B
Bang 9b
- Nhiét IR
C;]z d6 néng | Phd khéi HENMR (5 13C NMR hoiic 'F | (mang
a NMR
B chay ESI m/z NMR (d) mdng)
sO -1
°C) cm
300 MHz, CDCl;) 6
( % ) 192 NMR (376
8,74 (s, 1H), 8,26 (d, J MHz, CDCL) 6
Z -
=2,7Hz, 1H), 7,71 (m, 10405 (m;
2H), 7,62 (d, J = 8,7Hz, ’ ’
460 ) 7:62( %1 105,67 (dd, J =
18 1H), 7,43 (m, 2H), 7,19 263.9, 20.1Hz)
(M-H]) | (s T, 7,120, 2H), |0y o) 4
6 2H), 5,44 (d, J ; ’
676 (m, 2H). 544 (. 1) o 1, 34.3H7), -
= 14,4Hz, 1H), 5,23 107.83 (d, J =
(dd, J= 14,4, 1,5Hz, ’9 6Hz;
1H) ’
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39

452
(IM+H]")

8,75 (s, 1H), 8,27 (d, J
=2,9Hz, 1H), 7,57 (d, J
= 8,8Hz, 1H), 7,36 —
7,28 (m, 2H), 7,26 (s,
1H), 6,76 (ddd, J=
12,0, 8,5, 2,6Hz, 1H),
6,71 — 6,62 (m, 1H),
5,57 (dd, J = 14,3,
0,8Hz, 1H), 5,12 (dd, J
= 14,3, 1,5Hz, 1H), 4,44
(q, J=7,8Hz, 2H)

F NMR (376
MHz, CDCl3) & -
73,68 (m), -103,79
(dd, J=263,2,
41,46Hz), -104,93
(m), 108,00 (d, J =
11,28Hz), -110,45
(dd, J=263,2,
41,46Hz)

40

515
(IM+H]")

8,79 (s, 1H), 8,48 (d, J
=2,4Hz, 1H), 8,41 (dd,
J= 1,6, 0,8Hz, 1H),
8,01 (dd, J = 8,6, 2,4Hz,
1H), 7,68 (dt, J = 18,4,
5,5Hz, 2H), 7,37 (td, J
= 8,9, 6,5Hz, 2H), 7,17
(d, J = 8,6Hz, 1H), 6,82
~ 6,72 (m, 1H), 6,72 —
6,62 (m, 1H), 5,64 (d, J
= 14,3Hz, 1H), 5,13 (4,
J=14,4Hz, 1H)

41

61-63

480
(M)

8,76 (s, 1H), 8,53 — 8,39
(m, 1H), 8,09 (dd, J =
2,7,0,7Hz, 1H), 7,75

(dd, J= 8,7, 2,6Hz,
1H), 7,71 — 7,53 (m,
2H), 7,35 (td, J= 8.9,
6,4Hz, 1H), 7,02 (dd, J
= 8,7, 0,7Hz, 1H), 6,77
(ddd, J=12,0, 8,5,
2,6Hz, 1H), 6,72 — 6,66
(m, 1H), 5,68 — 5,58 (m,
1H), 5,14 — 5,07 (m,
1H), 2,10 (s, 1H)
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8,76 (s, 1H), 8,63 (d, J
= 1,4Hz, 1H), 7,95 (dd,
J=84,2,2Hz, 1H),

7,46 (d, J = 8,4Hz, 1H),

MHz, CDCls) § -

F NMR (376

103,52 —-103,97

432,11 m), -103,96 — -
0 (MD) 7,34 — 7,23 (m, 1H), ( 1())4’40 @), -
6,93 (s, 1H), 6,81-6,72 | " @ J-
(m, 1H), 6,72 — 6,62 (m, o
1H), 5,61 (d, J = 9,7Hz), -112,16
14,3Hz, 1H), 5,12 (d, J (dd;‘;;éff -2
= 14,8Hz, 1H) ’
F NMR (376
MHz, CDCl3) & -
8,76 (s, 1H), 8,49 (d, J 65,61 (s, 3F) ,
=2,0Hz, 1H), 7,79 (dd, ABX: X=-103,93
J=38,1, 2,1Hz, 1H), (ddd, JAX =
7,60 (d, J=8,1Hz, 1H), | 41,9Hz, JAB=
7,37 — 7,28 (m, 2H), 15,4, 9.8Hz, 1F), B
3 436 6,76 (ddd, J=12.1, 8,5, | =-104,75 (JAB =
(IM+H]" | 2,6Hz, 1H), 6,65 (dddd, | 262.9Hz, JBX=
J=38,7,7,5,2.,6,0,9Hz, 15,5Hz, 1F), -
1H), 5,59 (dd, J= 14,3, 107,91 (d, J=
0,9Hz, 1H), 5,13 (dd,J | 97Hz, 1F), A =-
= 14,1, 1,4Hz, 1H), 3,45 | 111,65 (J4AB=
(q, J=10,3Hz, 2H) 262,9Hz, JAX =
41,6Hz, 1F)
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YEU CAU BAO HO

1. Phuong phap didu ché cac hop chét c6 cong thire III bao gdm budc:

(TIT)

cho céac hop chét c6 cong thirc ITa tiép xtic v6i chat phan ting kim loai hitu co da
duoc tao trudc,

R4 X o
N N’ 2
F F Rj
(ITa)

trong d6 R; 1la , , ,
N
N
Cl Z , F3C/Y, hoac Br; va

R, va Ry duoc chon tir -OCHj, -CHs, -CH,CH; hodc két hop véi nhau d tao thanh
vong morpholin.
2. Phuong phép theo diém 1, trong d6 chit phan tmg kim loai hitu co da dugce tao trude
nay dugc tao thanh bdi phan tmg trao ddi kim loai halogen 1-brom-2,4-diflobenzen v6i
mot trong sb magie, n-butyllithi, va isopropylmagie clorua.
3. Phuong phap theo didm 1, trong d6 budc cho cc hop chit c6 cong thirc ITa tiép xtc
v6i chit phan tmg kim loai hitu co d3 dugce tao trude ndy con bao gbém dung mdi khéng
proton.
4. Phuong phép theo diém 3, trong d6 dung mdi khdng proton 1a mot trong sO dietyl ete
va tetrahydrofuran.
5. Phuong phép theo diém 1, trong d6 budc cho cic hop chit c6 cong thirc ITa tiép xuc
véi chét phén Umg kim loai hitu co dd dugc tao trudc ndy duoc thuc hién & nhi€t do
khoang 0°C.
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6. Phuong phéap theo diém 1, trong d6 phwong phap nay con bao gbm budc:

cho céc hop chat ¢ cong thice 1T tiép xtc voi amin, axit Lewis, va dung moi,

N 0

—

N O/\
F F

d1).

7. Phuong phép theo diém 6, trong d6 amin dugc chon tir N,O-dimetylhydroxylamin,
dimetylamin, dietylamin va morpholin.

CHs

8. Phwong phép theo diém 6, trong d6 axit Lewis 1a dimetylnh6m clorua.
9. Phuwong phép theo diém 6, trong d6 dung mdi 1a diclometan.

10. Phuong phap theo diém 6, trong d6 budc cho cac hop chét c6 cong thire 1T tiép xtc
véi amin, axit Lewis, va dung moi duge thuc hién theo cach dé duy tri nhiét ho cia hén
hop phan ing nho hon 15°C.

11. Phuong phép theo diém 6, trong d6 phuong phép nay con bao gbm budc:

cho céc hop chit c6 cong thire I tiép xtc véi etyl 2-brom-2,2-difloaxetat va kim loai

@)
12. Phuong phép theo diém 11, trong d6 kim loai la dong.

13. Phuong phap theo diém 11, trong d6 budc cho hop chét c6 cong thire I tiép xic v6i
etyl 2-brom-2,2-difloaxetat va kim loai con bao gdm dung moéi.

14. Phuong phap theo diém 13, trong d6 dung moi dugc chon tir dimetyl sulfoxit,
dimetylformamit, va cac hdn hgp ctia ching.

15. Phuong phap theo diém 11, trong d6 phuong phap nay con bao gbm:

cho 6-brompyridin-3-ol tiép xuc v6i mot trong s6 5-clo-2-flopyridin va 2-flo-5-
(triflometyl)pyridin.

16. Phuong phap theo diém 15, trong d6 bude cho 6-brompyridin-3-ol tiép xtc véi mot
trong s6 5-clo-2-flopyridin va 2-flo-5-(triflometyl)pyridin con bao gbdm bazo.

17. Phuong phap theo diém 16, trong d6 bazo 1a mot trong sb xesi cacbonat va kali
cacbonat. '

18. Phuong phép theo diém 15, trong d6 bude cho 6-brompyridin-3-ol tiép xtc véi mot
trong s6 5-clo-2-flopyridin va 2-flo-5-(triflometyl)pyridin con bao gbébm dung mdi.
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19. Phuong phap theo diém 18, trong d6 dung méi 1a mot trong sb dimetyl sulfoxit va
dimetylformamit.

20. Phuong phép theo diém 15, trong d6 budc cho 6-brompyridin-3-ol tiép xtc voi mot
trong s6 5-clo-2-flopyridin va 2-flo-5-(triflometyl)pyridin duge thyc hién & nhiét do nim
trong khoang 65°C va 100°C.

21. Phuong phap theo diém 11, trong d6 phuong phép nay con bao gdm budc:

cho 6-brompyridin-3-ol tiép xtc véi 2,2,2-trifloetyl triflometansulfonat.
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