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bing dan xuét 3-N-xyclopropylmetyl. Hop chit m-diamit dugc thé bing din xuit
3-N-xyclopropylmetyl khi dong vai trd 1a chét diét con tring c6 dic diém 1a dic tinh
tac dung nhanh tét, chi cin sir dung luong nho va c6 ich trong bao vé méi truong.
Hop chét 3-N-xyclopropylmetyl-2-flobenzamit d& dang tdng hop duge va co cac didu
kién thép, va khi dugce st dung trong diéu ché hop chat diét sdu bo m-diamide duoc
thé bing din xuit 3-N-xyclopropylmetyl, n6 d& dang dugc tong hop va c¢é chi phi

tbng hop thip va hiéu suit cao.
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Linh vue k§ thuit dwoc dé cap

Sang ché nay thudc vé linh vuc tbng hop hiru co va dé& cap dén hop chit
3-N-xyclopropylmetyl-2-flobenzamit va hop chit trung gian dé diéu ché né.

Tinh trang ky thuit cia sang ché

CN109497062A va CN110028423A da boc 16 din xuét 3-N-xyclopropyl metyl

meta-carboxamido benzamit di€t con trung.

CN110028423A da bdoc 10 hai con duong téng hop cic din xudt
3-N-xyclopropyl metyl meta-carboxamido benzamit. Vi du dién hinh v& con duong
tdng hop thir nhat 1a sy didu ché TMI bing KC1 va KC2 trong diéu kién quyét dinh,
trong d6 tetrahydrofuran 1a dung moi va liti diisopropylamit la bazo, nhi€t d6 phan
tng 14 -70°C, hiéu suét thép.

2 O“F’” o & OCF,
jf%])'\wgtf ggﬁt }, liti diisopropylamit NP / H\IE‘L ({b% 3
o §'~.f“‘“ L F O e CFG - ™ MJ i . = . g ;,:-;« Fs
NCT thF THF, 70C° oo L\_\? O A X F
KA ke Tt
Con duong 1

Vi du dién hinh v& con dudng téng hop thir hai 12 tdng hgp TM2 bing KC3 va
KC4, hiéu suét chi 1a 37,5%. VA viéc tdng hop chét trung gian chinh KC4 theo con
duong 3, phan tGng cua KC5 va KC6 cdn phai thém rat nhiéﬁ
N,N-Diisopropyletylamin, va chét xtc tic 1a can thiét, higu suét chi 59,2%.

F O H CF3 H CFj3

F
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Con duong 2
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Con duong 3

Nén viéc phat trién phuong phap nhe nhang dé tdng hop din xuat
3-N-xyclopropyl metyl meta-carboxamido benzamit diét con trang va chit trung gian

ctia n6 dugc mong doi.
Ban chét ky thuit ciia sang ché

Sang ché nay dé xuét hop chét 3-N-xyclopropylmetyl-2-flobenzamit, phuwong
phap diéu ché va st dung n6. Hop chét nay c6 thé duoc st dung dé diéu ché dan xuét
3-N-xyclopropyl metyl meta-carboxamido benzamit diét con trung. Din xuét
3-N-xyclopropyl metyl meta-carboxamido benzamit c¢6 hoat tinh diét con trung tot &
néng do thép va dac tinh tdc ddng nhanh tdt, va chung c6 loi hon cho viéc béo vé mdi

truong.

Theo  khia  canh  nay, sang  ché  dé xudt  hop  chat

3-N-xyclopropylmetyl-2-flobenzamit, ¢ cAu tric duoc xac dinh boi cong thic I:

Y
F
H
I r
ROV W AF
PN F

Qe W

Cong thtc I
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trong do:
Z Z
Zy Z4 Zy | N b5
Z
NS N~
Z; Zs | Z4
Z z7 N” "z, Zs
Q 1a Q1, Q2 hozc Q3, ma la Q- Q@2  or @ trong d6 K

thé hién vi tri ndi cua Q;
Y duogc chon tir C1-Cs haloalkyl hodc C1-Cs haloalkoxyl;

71, 2o, 73, 4 va Zs giéng nhau hodc khac nhau, va mdi trong 36 ching dugc chon tir
bat ky hogc két hop it nhat hai trong s6 H, F, Cl, Br, I, CN, NO», nhém di vong c6 tir
3-10 canh duoc thé hodc khong dugc thé; C1-Cs alkyl, C1-Cs haloalkyl, Ci-Cs alkoxyl,
C1-Cs haloalkoxyl, C1-Cs alkylsulfinyl, C1-Cs haloalkylsulfinyl, Ci-Cs alkylsulfonyl,
hodc C1-Cs haloalkylsulfonyl;

R; dugc chon tir H, C1-Cs alkyl, Ci-Cs haloalkyl, Cs;-Cs xycloalkyl hodc Cs-Cs
xyclohaloalkyl;

R dugce chon tir H hodc halogen;
W va W’ ma mdi trong s6 ching dugc doc 1ap chon tir O hodc S.
Mo ta chi tiét sang ché

Uu tién duogc néu ra cho cac hop chét ¢6 cong thirc I, trong d6 Q dugce chon tir
Q1l, Q2 hodc Q3; Y dugc chon tur triflometyl, pentafloetyl, heptafloisopropyl,
triflometoxyl, hodc diflometoxyl; R; dugc chon tir H, metyl, monoclometyl,
monoflometyl, xyclopropyl hodc perfloxyclopropyl; Rz duge chon tir H, F hodc Cl; Zi,
72,73, Zavals giéng nhau hodc khac nhau, va mdi trong ) chung dugc doc 1ap chon
tt H, F, Cl, Br, I, CN, triflometyl, triflometoxyl, metylsulfonyl hodc triflometyl
sulfonyl. |

Déi v6i hop chit duge wu tién hon cua cdng thuc I, hop chat 3-N-xyclopropyl
metyl-2-flobenzamit 1a hop chét bét ky duge chon tir bang 1.

Béng 1

3
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Hop chét Q W Y Ri R>
11 ©k o | ¢ | H H
1.2 ©k 0 CF; | Me H
13 ©}{ O | C | Me | «l
14 @k O | CF | Me | F
15 @ o | cr |cmcl| H
16 ©k o | cr |CcmF| H
17 ©’% o | cr |cmcl| al
18 ©k o | cFs | CIF | Cl
1.9 ©k S CF; o H
1.10 /@k 0 CFs H H

F
111 /@k O | CF H H
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1.12 /@k 0 CF; H H
Br
1.13 /@X o | ¢/ | H H
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F
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F
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Nhan xét vé céc hop chét trong bang 1: “H” 1a hydro, “F* 1a flo, “CI” la clo, “Br”
la brom, “I” 1a iot, “CN” la xyano, “CH>Cl” la monoclometyl, “CHoF” 1la
monoflometyl, “CF3;” 1a triflometyl, “OCFs” la triflometoxyl, “OCF.H” la
diflometoxyl, “c-Pr” 1a xyclopropyl, “MeS(O)2” 1a metylsulfonyl, va “CFsS(O).” la
triflometyl sulfonyl.

Péi véi hop chit dugc uvu tién hon nita cua cdng thic I, Y duge chon tir
triflometyl, triflometoxyl hodc diflometoxyl; Ri duoc chon tr H hodc metyl; Ry dugce
chon tit H; Z1, Z», Z3, Z4 va Zs giéng nhau hodc khac nhau, va mdi trong sb ching
duoc ddc lap chon tir H, F, Cl, Br, I, CN, triflometyl, triflometoxyl, metylsulfonyl
hodc triflometyl sulfonyl.

DPbi v6i hop chit duge wu tién ddc biét ctia cong thuc I, hop chat

meta-carboxamido benzamit 1a hop chét bat ky duge chon trong s& cac hop chat sau:

0 H CF3 0 H CF;
(1t ij\ﬂ o ij\ﬂ
F O CF, F O CF,
F F F
FsC FaC
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0 ., OCFH 9 /@\WH OCFH
1 XN N N | X N
Nod K_F O CFs NF %F © gFa
F F Cl

CF3 CFs

) H CF3 o] H CF3
jop jog
e L adie A

FsC FaC ]

Sang ché con d& xuét chit trung gian dugc thé hién boi cong thire IT dé diéu ché

hop chét 3-N-xyclopropyl metyl-2-flobenzamit ¢6 cong thuc I:

H
N
ﬂ R :\: §<
g

Cong thtrc II

trong do,
Y dugc chon tir C1-Cs haloalkyl hodc C1-Cs haloalkoxyl;

R; duoc chon tir H, C1-Cs alkyl, Ci-Cs haloalkyl, C3-Cs xycloalkyl, hodc Cs-Cs
xyclohaloalkyl;

R duoc chon tir H hodc halogen;
W duoc chon tir O hoac S.

Ul tién dugc néu ra cho hop chét ¢ cong thuc II, trong d6 Y dugc chon tur
triflometyl, pentafloetyl, heptafloisopropyl, triflometoxyl, hodc diflometoxyl; Ri dugc
chon tir H, metyl, etyl, n-propyl, i-propyl, n-butyl, i-butyl, r-butyl, n-pentyl,
l-metylbutyl,  2,2-dimetylpropyl, = 2-metylbutyl,  1,3-dimetylbutyl, n-hexyl,
monoflometyl, diflometyl, triflometyl, monoclometyl, diclometyl, triclometyl,
pentafloetyl, heptafloisopropyl, xyclopropyl, xyclobutyl, xyclopentyl,
perfloxyclopropyl, perfloxyclobutyl hodc perfloxyclopentyl; Ra duge chon tor H, F

10
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hodc Cl; W duoc chon tir O hodc S.

DP&i véi hop chét duge wu tién hon ¢6 cong thire II, hop chit 3-N-xyclopropyl

metyl-2-flobenzamit 1a hop chét bét ky dugc chon tir bang 2.

11/42

Béng 2

Hop Hop Hop

chit |W| Y Ri | Ro|chit [W| Y Ri | Ry |chat | W Y Ri | R
sb sb s6

2.1 | O |CF3 H H | 2.11 | O | OCF3 H 2.21| O | OCF:H H

22 |O|CFs3| Me 212 O | OCF3| Me 2221 0| OCF2H| Me

23 |O|CF;| Me |[Cl1|213|0O|OCF3| Me |C1{223]|0|OCFH| Me |Cl
24 |O|CF;| Me |F |2.14]|0|0OCF;| Me 22410 | OCF2H| Me

2.5 | O | CF3 | CHxClI 2.15| O | OCFs | CHxCl | H | 2.25 | O | OCF2H | CH2Cl
2.6 | O|CF;| CHoF 2.16 | O | OCF3 | CH2F 226 | O | OCFH | CHyF
27 |O|CF;| CH,Cl|Cl|2.17 | O | OCF3 | CH2Cl| C1| 227 | O | OCF2H | CH2Cl | Cl
28 |O|CFs| CHoF | Cl1|2.18| O | OCF3 | CHoF | C1|2.28 | O | OCF.H | CHoF | Cl
29 | S | CF; H H|[2.19]| 0| OCFs; | CHxCl| F |2.29| S | OCF.H H H
210 | O |CF3| CHoF | F |220| O | OCF3 | CHoF | F {230 | O | OCF.H | CHoF | F

1a xyclopropyl, “CH>CI” 1a monoclometyl, “CH>F” la monoflometyl, “S” 1a nguyén
t luu huynh, “OMe” 1a metoxyl, “CFs” 1a triflometyl, “OCFs” la triflometoxyl,
“OCF.H” la diflometoxyl.

triflometyl, triflometoxyl hodc diflometoxyl; Ri dugc chon tir H hodc metyl; R duogc

Nhian xét vé hop chét trong bang 2: “H” 1a hydro, “F> 1a flo, “CI” 1a clo, “c-Pr”

DPéi v6i hop chit dugc uu tién hon nita cua cdng thirc II, Y dugc chon tir

chon tir H; W dugc chon tir oxygen.

trong sO cac hop chat sau:

Cac hop chit dugc wu tién dic biét c6 cdng thire IT duge chon tir hop chat bat ky

11
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Sang ché con d& xuét chét trung gian dugc thé hién boi cong thic 111 dé didu ché

hop chét c6 cong thirc I va cong thire II:

Y
H FFF
(> F
W F
HN § 7k

Cong thuce III

trong do:

Y duoc chon tir C1-Ce haloalkyl hodc Ci-Cs haloalkoxyl;

W duge chon tir O hodc S.

Ut tién duge néu ra cho hop chit cia cong thire III, trong d6 Y dugc chon tur

triflometyl, pentafloetyl, heptafloisopropyl, triflometoxyl, hoac diflometoxyl; W duoc

chon tir O hodc S.

Hop chit duge wu tién ho ¢6 cong thic IIT 1a hop chét bt ky duoc chon tir bang

3.
Béang 3
Hop chitsd | W Y

3.1 ) CF3
3.2 S CF3
3.3 O OCF3
34 S OCF3
3.5 O | OCFH

12
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3.6 S OCFH

Alkyl trong sang ché 12 nhém alkyl mach thing hodc phan nhanh, vi dy, metyl,
etyl, n-propyl, i-propyl, n-butyl, i-butyl, s-butyl, #-butyl, n-pentyl, i-pentyl, n-hexyl,
va tuong tu. Haloalkyl 1 alkyl ma nguyén tir hydro ctia n6 dugc thay thé bing mot
hodc nhiéu nguyén ti halogen. Alkoxyl 14 alkyl c6 nguyén tir oxy ¢ dudi, vi du,
metoxyl, etoxyl, n-propoxyl, i-propoxyl, t-butxoyl, va tuong tw. Haloalkoxyl la
alkoxyl ma nguyén tir hydro cta n6 dugc thay thé bang mot hodc nhidu nguyén tir

halogen. Halogen 1a F, Cl, Br hodc L.

Nhu duge st dung & day, thuat ngit “Ci-Cs alkyl” la nhém alkyl mach thang
hodc phan nhanh cé 1 dén 6 nguyén tir cacbon, bao gdm nhung khong giéi han &
metyl, etyl, n-propyl, i-propyl, n-butyl, i-butyl, s-butyl, zbutyl, n-pentyl, i-pentyl,
n-hexyl va twong tu. Thuét ngit “C1-Cs haloalkyl” 1a nhém alkyl mach thing hoic
phan nhéanh c6 1 dén 6 nguyén tir cacbon, ma dugc thé bang nguyén tir halogen, bao
gbm nhung khong giéi han & triflometyl, diflometyl, 1,1,1-trifloetyl, pentafloetyl,
heptaflo-n-propyl, heptafloisopropyl va twong tu. Thuét ngit “Ci-Cs haloalkoxyl” dé
chi nhom alkoxyl mach thang hodc phin nhanh c6 1 dén 6 nguyén tr cacbon, ma
duoc thé bing nguyén tir halogen, bao gdm nhung khong gi6i han ¢ triflometoxy,
diflometoxy, 2,2,2-trifloethoxy, pentafloethoxy, heptaflo-n-propoxy,
heptafloisopropoxy va tuong tu. Thuét ngir “Cs-Cs xycloalkyl” 1a nhom xycloalkyl co
3 dén 8 nguyén tr cacbon, bao gbdm nhung khong gidi han & xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl, xycloheptanyl, xyclooctyl va tuong ty. Thuat ngtr “Cs3-Cs
haloxycloalkyl” 1a nhém xycloalkyl ¢6 3 dén 8 nguyén tir cacbon, ma dugc thé bang
nguyén ti halogen, bao gdbm nhung khong gi6i han & I-xloroxyclopropyl,
1-floxyclopropyl, perfloxyclopropyl, 1-cloxyclopentyl, 1-cloxyclobutyl va twong tu.

C1-Cs, C3-Cs va tuong tu & phia truéc cua nhém cu thé ¢6 nghia 1a sb luong
nguyén tir cacbon chira trong nhém do, vi du, C1-Cs 1a nhém ¢6 thé cht 1,2, 3,4, 5
ho#c 6 nguyén tir cacbon, C3-Cs 1a nhém ¢6 thé chua 3, 4, 5, 6, 7 hodc 8 nguyén ti

cacbon, va tuong tu.
Ngoai ra, “H” 1a hydro, “F” 1a flo, “Me” la nhém metyl, “c-Pr” 1a nhom

13
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xyclopropyl, “CH,CI” 1a nhém monoclometyl, “CH2F” 12 nhém monoflometyl, “S” la
nguyén tir luu huynh, “OMe” 1a nhém metoxyl, “CF3” 1a nhoém triflometyl, “OCF5” 1a
nhém triflometoxyl, va “OCF,H” la nhém diflometoxyl.

Hop chét ¢6 cong thirc I ¢6 thd duge diéu ché bang phuong phép sau. Nhiéu
nhom trong cong thirc nay co thé c6 dinh nghia nhu trén, trir khi treong hop khéc

F
Hon F—LR,
R4 v
F H £
OH LG FE N F>—F
v R
O2N F W O2N F W - O2N F W FF F
I \Y

Vi

. Hal
Y
F R, Y, E
N F——F Q2R\3 Vi H F—LF

R1 - > R Ry
HN o E Y FEr R :1 w F

F N F FF

[

dugc néu cu the.

Trong d6, LG dugc chon tr F, Cl, Br, C1-Ci2 alkoxyl, Ci-Ci2 alkoxyl axyloxyl
hodc C1-C12 alkyl axyloxyl; Hal duge chon tir F, Cl, Br hodc I; Ri, R2, Rs, Y, W duoc
dinh nghia giéng nhu trén va s& khong duoc lap lai & day.

(i): céng thire 11T — cong thirc IV

Hop chét dugc thé hién bang coéng thirc IV ¢6 nhém LG ¢6 thé dugc diéu ché
bang cach, thong qua phuong phap da biét 3, cho phan tmg hop chét duogc thé hién
bing cong thirc chung I v6i thionyl clorua, oxalyl clorua, photgen, phosphoryl
clorua, phosphorus pentaclorua, phosphorus triclorua, thionyl bromua, triphotgen,

phosphorus tribromua, isopropyl cloroformat hogc tuong tu.

(ii): bang cach cho phéan tng hop chét dugc thé hién bang cong thirc chung IV
v6i hop chit dugc thé hién bing cong thirc chung V, hop chit duoc thé hién bing

cdng thic chung VI ¢c6 thé dugc dé ché.

Tét hon 13, hop cht duoc thé hién béng cong thue IV ¢co thé duogc lua chon thich
hop trong pham vi 0,5 dén 2 duong Iuwong mol cén ctr vao hop chit duoc thé hién

14
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béng cong thire V, nhu 0,5:1, 0,8:1, 1:1, 1,2:1, 1,4:1, 1,6:1, 1,8:1 hodc 2:1.

Phan tmg cta bude (ii) duge tien hanh véi su c6 mit cua chat bazo bao gdm

bazo hitu co va/hodc bazo vo co.

Tét hon 1a, vi du vé bazo hiru co bao gdm bat ky trong sd trimetylamin,
trietylamin, diisopropyletylamin, tri-n-butylamin, pyridin, piperidin, 3-metylpyridin,
2,6-dimetylpyridin, N-metylmorpholin, 3-metylimidazol, 4-N, N-dimetylaminopyridin,

ruou kiém, liti amino hodc hon hgp cua it nhat hai trong s6 ching.

Tét hon 13, rugu kiém 14 13 natri metoxit va/hodc natri etoxit. Tbt hon 13, liti

amino 1a liti diisopropylamit.

Tét hon 13, bazo vo co bao gdm bét ky trong sb hydroxit, cacbonat, photphat ctia

kim loai kiém hodc hdn hop cua it nhét hai trong sd chung.

Tét hon 13, hydroxit kim loai kidm bao gdm bat k¥ trong s liti hydroxit, natri
hydroxit, kali hydroxit hoc h&n hop cta it nhit hai trong s& ching. Tét hon la,
carbonat bao gdm bt ky trong sb natri bicarbonat, natri carbonat, kali carbonat hodc
hdn hop cua it nhét hai trong s chung. T6t hon 13, phosphat bao gbm dikali hydro
phosphat va/hodc trinatri phosphat.

T4t hon 13, dung moi cta bude (ii) co thé 1a bét ky trong s6 hydrocarbon dugc
halogen hoéa, hydrocarbon thom, ete vong hodc phén nhéanh, este, keton, nitril, hodc

dung moi tro phan cuc aprotic hodc hdn hop cta it nhét hai trong sé ching.

Tét hon 13, hydrocarbon duge halogen héa bao gbm bét k¥ trong sd metylen
diclorua, cloroform hodc cacbon tetraclorua hoéc hdn hop cua it nhit hai trong sd
chung. Tét hon 13, hydrocarbon thom bao gbm bit ky trong sb benzen, toluen, xylen,
clobenzen hodc diclobenzen hoac hdn hop cua it nhét hai trong sb ching. Tét hon 14,
ete phan nhanh hodc vong bao gbm bét ky trong 36 ete, tetrahydrofuran, dioxan hodc
1,2-dimetoxyetan hodc hdn hop cla it nhat hai trong sb ching. T4t hon 13, este bao
gdm etyl axetat va/hodc butyl axetat. Tét hon 13, keton bao gdm bét ky trong sb
axeton, metyl isobutyl keton, xyclohexanon hodc hdn hop cua it nhat hai trong sd
ching. Tét hon 13, nitril bao gbm axetonitril va/hodc propionitril. Tét hon 13, dung
moi tro aprotic phdn cuc bao g6m b4t ky trong s6 1,3-dimetyl-2-imidazolinon,
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sulfolan, dimetyl sulfoxit, N,N-dimetylformamit, N-metylpyrolidon,
N, N-dimetylaxetamit hodc hexametylphosphamit hodc hdn hop cua it nhét hai trong

sO ching.

Tét hon 13, nhiét d6 phan ng cua bude phan tmg (ii) c6 thé dugc chon trong
pham vi tir -70°C dén diém soi clia dung mdi dugc st dung, nhu -70°C, -50°C, -30°C,
-10°C, -5°C, 0°C, 15°C, 25°C, 30°C, 35°C, 40°C, 45°C, 50°C, 60°C, 70°C, 75°C,

80°C, 85°C, 90°C hoic didm soi, tirc 13, nhiét d6 hdi luu clia dung mdi dugc st dung,

T6t hon 13, thoi gian phan Gng cua bude phan tng (ii) c6 thé duoc chon trong
pham vi nira gior t6i 48 gio, nhu 0,5 gio, 1 gio, 3 gio, 5 gio, 8 gio, 10 gio, 12 gio, 15
gio, 18 gio, 20 gio, 23 gio, 25 giv, 28 gio, 30 gio, 33 giv, 35 gio, 38 gio, 40 gio, 44
gi0 hodc 48 gio.

(iii): cong thttc VI — cong thirc II

Din xuét carboxamit thom c6 nhém amin duoc thé hién bang cong thirc II ¢6 thé
nhan duogc tir dan xuit carboxamit thom c6 nhom nitro dugce thé hién bang cdng thirc

VI bing phan tmg kht.

Phén tng khit nay 1a dugc minh hoa bang quy trinh st dung su hydrat hoa, quy
trinh st dung hop chét kim loai (vi du, thiéc clorua) hoic kim loai nhu bot sét, bot

ké&m va tuong tu.

Phan tng hydrat hoa co thé dugc tién hanh trong dung mdi thich hgp véi su ¢o
mat ctia chat xtc tac & 4p suit khi quyén hodc ap suit cao hon trong mdi trudng hydro.
Vi du vé chét xuc tic c¢6 thé bao gdm chét xtc tic paladi nhu paladi-cacbon, chét xtc
tac coban, chat xtc tac ruteni, chat xic téc platin, va tuong tw. Vi du vé dung mdi ¢
thé bao gdm rugu nhu metanol va etanol; cac hydrocacbon thom nhu benzen va

toluen; ete vong hodc mach nhanh nhu ete va tetrahydrofuran; este nhu etyl axetat.

Tt hon 13, 4p suét ctia phan Gmg hydrat hoa c6 thé duoc chon trong pham vi tir
0,1 MPa dén 10 MPa, nhu 0,1 MPa, 0,5 MPa, 0,8 MPa, 1 MPa, 1,5 MPa, 2 MPa, 3
MPa, 4 MPa, 5 MPa, 6 MPa, 7 MPa, 8 MPa, 9 MPa hodc 10 MPa.

Tét hon 13, nhiét dd phan ng hydrat héa c6 thé duge chon trong pham vi tir
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-20°C @én diém s6i cia dung mdi duoc st dung, nhu -20°C, -10°C, -5°C, 0°C, 5°C,
10°C, 15°C, 20°C, 25°C, 30°C, 35°C, 40°C, 45°C, 50°C, 60°C, 70°C, 75°C, 80°C

hodc diém sdi, tirc 12 nhiét 4 hdi luu ciia dung mdi duge su dung.

T4t hon 13, thoi gian phan Gmg hydrat hoa c6 thé duoc lwa chon trong pham vi tir
ntra gid téi 48 gio, nhu 0,5 gio, 1 gio, 3 giv, 5 gio, 8 gio, 10 gio, 12 gio, 15 gio, 18
gidy, 20 gid, 23 gio, 25 gid, 28 giv, 30 giv, 33 giv, 35 giv, 38 gio, 40 gi0, 44 gio hodc
48 gio.

Tét hon 13, quy trinh st dung hop chét kim loai hodc kim loai dugc tién hanh
trong bét ky trong s6 metanol, etanol, etyl axetat hoac hodc hdn hop cua it nhét hai

trong sb chung.

Tét hon 13, hop chét kim loai 1a thiéc clorua va kim loai 12 bat k¥ trong s6 bot sat,

bot kém hodc hdn hop cta it nhét hai trong sd chiing.

T4t hon 13, nhiét dd phan tng st dung hop chét kim loai hodc kim loai ¢c6 thé
dugc lua chon trong pham vi tir -10°C dén diém so6i ctia dung mdi duoc st dung, nhu
-10°C, -5°C, 0°C, 5°C, 10°C, 15°C, 20°C, 25°C, 30°C, 35°C, 40°C, 45°C, 50°C,
60°C, 70°C, 75°C, 80°C hoac diém sbi, tirc 1a nhiét do hdi luu clia dung mdi dugce st

dung.

T6t hon 13, thoi gian phan tmg st dung hop chit kim loai hodc kim loai c6 thé
duoc lua chon trong pham vi tlr ntra gid t¢i 48 gio, nhu 0,5 gio, 1 gio, 3 gio, 5 gio, 8
gidy, 10 gio, 12 gio, 15 gio, 18 gio, 20 giv, 23 gio, 25 gio, 28 gio, 30 gio, 33 gio, 35
gio, 38 gid, 40 gio, 44 gio hodc 48 gio.

(iv): cong thue II + cong thic VII — cdng thite I

Tét hon 13, hop chat duoc thé hién béng cong thire II ¢6 thé duoc lua chon thich
hop trong pham vi 0,5 dén 2 duong luong mol dua vao hop chit duoc thé hién bang
cong thirc VII, nhu 0,5:1, 0,8:1, 1:1, 1,2:1, 1,4:1, 1,5:1, 1,8:1 hodc 2:1.

Trong quy trinh cia budc phan tng (iv), bazo co6 thé dugc st dung, bao gdm

bazo hitu co va/hodc bazo vo co.

Tét hon 13, cac vi du vé bazo hitu co bao gdm bat ky trong so trietylamin,
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N, N-diisopropyletylamin, N,N-dimetylanilin, pyridin, natri carbonat, kali carbonat,
natri metoxit, natri etoxit, natri zert-butoxit, kali terz-butoxit hoac hdn hop cua it nhat

hai trong sb ching.

Tét hon 1, cac vi du v& bazo vo co bao gdm bét k¥ trong sd natri hydroxit, kali

hydroxit hodc natri hydrit hodc hdn hop cta it nhét hai trong sb ching.

T6t hon 13, dung moi cta bude phan ung (iv) bao gdm bat ky trong s6
diclometan, cloroform, toluen, etyl axetat, axeton, axetonitril, tetrahydrofuran, dioxan,
N, N-dimetylformamit, dimetyl sulfoxit hodc hexametylphosphatidyl triamit hodc hdn
hop cua it nhét hai trong s6 ching.

Tét hon 13, nhiét do phan Gng cta bude phan tng (iv) c6 thé duge lya chon
trong pham vi tir nhiét do trong phong dén diém so6i ctia dung mdi duge st dung, nhu
25°C, 30°C, 35°C, 40°C, 45°C, 50°C, 60°C, 70°C, 75°C, 80°C, 85°C, 90°C hodc

diém sdi, tirc 1a nhiét dd hoi lwu cta dung mdi dugce st dung.

T6t hon 14, thoi gian phan tng ctia budc (iv) o thé dugc lwa chon trong pham vi
tir nira gid t6i 48 gio, nhu 0,5 giv, 1 giv, 3 gio, 5 giv, 8 giv, 10 gio, 12 gio, 15 gio, 18
gid, 20 gid, 23 gio, 25 giv, 28 giv, 30 giv, 33 giv, 35 gio, 38 gio, 40 giod, 44 gio hoac
48 gid.

Theo cach khic, sang ché nay boc 10 viéc st dung hop chét
3-N-xyclopropylmetyl-2-flobenzamit dugc thé hién bang cong thirc I dé diéu ché hop

chét meta-carboxamido benzamit c6 cdng thic A,

Y

H
N
gR C\: §<
R II\I F Wy
A

QW

Cong thuc A
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Z1 Z1
Z, z Z, = 5%
Z
2 | N N~
Z3 Z5 _ Z4
Z4 z77 ONT "z, Zs
Q duoc chon tu Q1 , Q2 hodc Q3 , trong do b%L

thé hién vi tri ndi ctia Q;

Y duoc chon tir C1-Cs haloalkyl hodc Ci1-Cs haloalkoxyl;

71,72, 73, Z4Vva Zs giéng nhau hodc khac nhau, va mdi trong ) chung dugc doc
lap chon tir b4t ky hodic két hop it nhét hai trong s6 H, F, Cl, B, I, CN, NO, nhém di
vong c6 tir 3-10 canh duoc thé hoac khong duoc thé, C1-Cs alkyl, C1-Cs haloalkyl,

C1-Cs alkoxyl, C1-Cs haloalkoxyl, C1-Cs alkylsulfinyl, Ci-Cs haloalkylsulfinyl, C1-Cs
alkylsulfonyl, hoac C1-Cs haloalkylsulfonyl;

R dugce chon tir H, C1-Cs alkyl, C1-Cs haloalkyl, C3-Cs xycloalkyl, hoac C3-Cs
xyclohaloalkyl;

R duoc chon tir H hodc halogen;
W va W’ ma mdi trong sb ching dugce ddc 1ap chon tir O hodc S.

Tét hon 14, viéc didu ché hop chit meta-carboxamido benzamit dugc thé hién

bang cong thirc A bao gbm cac budc nhu sau:

(1) Hop chét dugc thé hién bang cong thirc chung I ¢6 thé dugc didu ché bing
phéan g gifta hop chét duoc thé hién bang cdng thirc chung II véi hop chit duoc thé
hién bang cong thirc chung B:

¥

H )= F ,L,F
e, -
F-|F a0 N
AW, F ) 2‘ P g, {__-;m W CF
F /v' Ri »“—« - Q "1{‘ Ri a.,_\:; % P l"-:E:
et d,_ T _Hﬁr ,Ji F " F F
Cong thie Céng thic B Céng thirc I
fud g =

(2) Hop chét duge thé hién bang cong thirc chung A ¢6 thé duoc didu ché bang
phan tng gitta hop chit dugc thé hién bing cong thic chung I voi chét phan tmg

19



48165 20/42

brom hoa:
\ F ¥ :
A H J= F . ?
Jer S~ W F . <J ¢ W TN —LF
R‘,l "x“ ) ) e ‘,{11, . " ﬁl&ﬂ_ Chat Phéil ]h-lg El’fﬂm hoa - »":VS‘ R1 ‘?‘:::‘f’ﬁii '{L_‘fr" s\

Iy ‘si\ Lt F.;-‘\ F SR~ & ‘"‘Ll;{f/ . Wpg A F

By F O

Q" W QW
Cong thize I Cong thize A

trong d6 Y, Ri, Ro, W, W' va Q dugc dinh nghia giéng nhu trén va s€ khong

dugc 1ap lai ¢ day.

Tt hon 1&, hop chét 3-N-xyclopropylmetyl-2-flobenzamit dugc thé hién bang
cong thtre IT ¢ thé duoc lya chon trong pham vi 0,5 dén 2 duong luong mol dua vao
hop chat dugc thé hién bang céng thirc B, nhu 0,5:1, 0,8:1, 1:1, 1,2:1, 1,4:1, 1.6:1,
1,8:1 hoac 2:1.

Trong quy trinh cua budc phan tng (1), bazo co thé duoc st dung bao gdbm bazo

hitu co va/hoac bazo vo co.

TSt hon 13, cac vi du vé bazo hitu co bao gbm bit ky trong sb trietylamin,
N, N-diisopropyletylamin, N, N-dimetylanilin, pyridin, natri axetat, kali axetat, natri
carbonat, kali carbonat, natri bicarbonat, kali bicarbonat, natri metoxit, natri etoxit,

natri tert-butoxit, hodc kali fert-butoxit hodc hdn hop cia it nhét hai trong s& ching.

Tét hon 13, bazo vo co bao gdm bat ky trong sb natri hydroxit, kali hydroxit,

natri hydrit hozc hdn hop cua it nhét hai trong s6 ching.

T4t hon 13, dung mdi ctia bude phan tng (1) duge chon tir metylen diclorua,
cloroform, toluen, etyl axetat, axetonitril, tetrahydrofuran,  dioxan,
N, N-dimetylaxetamit, dimetyl sulfoxit hodc hexametylphosphamit hodc hdn hop cua
it nhat hai trong s6 chting.

T4t hon 13, nhiét dd phan ng ctia bude phan tng (1) c6 thé dugc lua chon trong
pham vi tir 0°C dén diém soi cia dung modi duge st dung, nhu 25°C, 30°C, 35°C,
40°C, 45°C, 50°C, 60°C, 70°C, 75°C, 80°C, 85°C, 90°C hoac diém sbi, tirc 12 nhiét

d0 hoi luu cta dung moi duge st dung.
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Tét hon 13, thoi gian phan Gng ctia budc phan tmg (1) o thé dugc lwa chon
trong pham vi tir 5 phut dén 48 git, nhu 5 phat, 10 phat, 20 phat, 30 phut, 1 gio, 3 gio,
5 gidy, 8 gio, 10 gio, 12 gio, 15 gio, 18 gio, 20 giod, 23 gio, 25 gio, 28 gio, 30 gio, 33
gid, 35 gidy, 38 giv, 40 giv, 44 gio hodc 48 gio.

Tét hon 14, chét brom hda ctia buéc phan tng (2) 14 N-bromsucxinimit.

T6t hon 13, dung mdi cia budc phan tmg (2) la N N-dimetylformamit,

N, N-dimetylaxetamit, metylen diclorua, cloroform, tetraclometan hodc etyl axetat.

Tét hon 13, nhiét d@ phéan (mg cta bude phan tng (2) ¢ thé dugce lya chon trong
pham vi tir 0°C dén diém soi cla dung méi duge st dung, nhu 25°C, 30°C, 35°C,
40°C, 45°C, 50°C, 60°C, 70°C, 75°C, 80°C, 85°C, 90°C hogc diém soi, tirc 1 nhiét

dd hoi luu cta dung moi duge st dung.

T6t hon 14, thoi gian phan Ung cua bude phan tmg (2) 6 thé dugc lua chon
trong pham vi tir 5 phut dén 48 git, nhu 5 phut, 10 phat, 20 phat, 30 phit, 1 gio, 3 gio,
5 gity, 8 gio, 10 gio, 12 gio, 15 gio, 18 giv, 20 giv, 23 gio, 25 gio, 28 gio, 30 gio, 33
gidy, 35 gio, 38 gio, 40 gio, 44 gio hoac 48 gio.

So véi tinh trang k¥ thuét, sang ché c6 cac hiéu qua hitu ich sau.

Sang ché nay & xuét hop chat 3-N-xyclopropyl metyl-2-flobenzamit, ma la chét
trung gian dé didu ché chit diét con trung. Cac hop chét nay d& dé tdng hop duge va
¢6 chi phi tong hop thap cling nhu hiéu sut cao. Khi dugc sit dung trong diéu ché
hop chit diét con tring 3-N-xyclopropyl metyl meta-carboxamido benzamit, ching
tranh duge viée st dung chét trung gian trong con dudng ban dAu ma yéu cau cac diéu
kién khong thich hop cho viéc cong nghiép héa nhu nhiét do thép -70 °C, dicu kién
khong nudce va khong c6 oxy hodc can luong 16n bazo hitu co. Phuong phép didu ché
trong sang ché ndy c6 cac diéu kién phan tng nhe hon, rii ro phan Gmg thip hon, bao

v€ mdi truong hon va hiéu suét cao.
Vi du thwce hién sang ché

Giai phéap k¥ thuit cia sang ché s& dugc mo ta trong cdc vi du sau. Nguoi co

hiéu biét trung binh trong linh vyc nay nén hiéu ring cac vi du & day chi minh hoa va
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sang ché khong bi giéi han & do.
Vi du diéu ché 1

Diéu ché N-(4-(heptafloisopropyl)-2-(triflometyl)phenyl)-3-(/N-
(xyclopropylmetyl)benzamido)-2-flobenzamit (Hop chét sb 2.1). Phuong phap diéu

ché nhu sau.

(1) Pbiéu ché  N-(4-(heptafloisopropyl)-2-(triflometyl)phenyl)-2-flo-3-nitro

benzamit

CF3

CF3
F O CF3

CF3

B& sung axit 2-flo-3-nitrobenzoic (5,9 g, 31,9 mmol), toluen (60 mL) va thionyl
clorua (7,6 g, 63,8 mmol) vao binh phan ung theo tht tu. Gia nhiét va hoi lwu hdn
hop ndy trong 2 gios dudi didu kién khudy, va cb dc dudi 4p suit giam dé thu duoc
2-flo-3-nitrobenzoyl clorua. B6 sung 4-(heptafloisopropyl)-2-(triflometyl)anilin (10,0
g, 30,4 mmol) vao 2-flo-3-nitrobenzoyl clorua, va bd sung toluen (10 mL) vao hdn
hop nay. Gia nhiét hdn hop t6i 120 °C, va sau 8 git lam mat hdn hop phan tmg dén
nhiét do trong phong, va bd sung véi etyl axetat (100 mL) va H20 (100 mL) dé chiét
va tach 16p. Rira 16p hitu co bang nudc mudi bio hoa, 1am kho trén natri sulphat khan
va ¢ dac dudi ap sudt giam. Tinh ché phan con lai bing sic ky cot gel silic (SGC)
(chét rira giai: ete dau mo (PE): etyl axetat (EA)=9:1) dé thu duoc hop chét dich (14,1

g, chat rén mau vang, 93,4% hiéu suét).

'H NMR (DMSO-d6, 400 MHz), 8[ppm]: 10,74 (s, 1H), 8,35 (t, J=8,5 Hz, 1H),
8.20 — 8,03 (m, 3H), 7,96 (s, 1H), 7,62 (t, J = 8,0 Hz, 1H).

(2) Diéu ché 3-amino-2-flo-N-(4-(heptafloisopropyl)-2-(triflometyl)phenyl)

benzamit
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O2N \©\(CF3——> 2 0 ©V(CF3
F

Hoa tan N-(4-(heptafloisopropyl)-2-(triflometyl)phenyl)-2-flo-3-nitrobenzamit
(5,0 g, 10,1 mmol) trong EtOH (50 mL), va bd sung axit clohydric ¢6 dic (1,0 mL) va
thiéc (IT) clorua dihydrat (9,1 g, 40,3 mmol) theo tht tu. Sau do, gia nhiét va hoi luu
hdn hop ndy trong 2 gid. Sau do, lam bay hoi dung dich sau phan tng dén kho, diéu
chinh d6 pH ctia hdn hop bang dung dich natri hydroxit 10% dén 12. Chiét hdn hop
phéan ing bang EA (50 mL). Rira 16p hiru co bing nudc mudi bio hoa va lam kho qua
natri sulphat khan. C6 dic hdn hop dudi ap suét giam va tinh ché can thu dugc bang
SGC (chit rira giai: PE: EA=5:1) d& thu duoc 4,3 g (hiéu sudt 91,5%) chét rin mau

vang.

'H NMR (DMSO-d6, 400 MHz), 8[ppm]: 10,14 (s, 1H), 8,16 — 8,03 (m, 2H),
7,93 (s, 1H), 7,07 — 6,92 (m, 2H), 6,86 (t, J= 5,8 Hz, 1H), 5.43 (s, 2H).

(3) Didu ché N-(4-(heptafloisopropyl)-2-(triflometyl)phenyl)-3-((xyclopropyl

metyl)amino)-2-flobenzamit

Br
2N + HN
F O CFs —
F
CFy

Hoa tan 3-amino-2-flo-N-(4-(heptafloisopropyl)-2-(triflometyl)phenyl)benzamit
(4,0 g, 8,6 mmol) trong DMF (20 mL), va bd sung (brommetyl)xyclopropan (1,7 g,
12,9 mmol) va kali carbonat (2,4 g, 17,2 mmol) theo thit tu. Sau d6 gia nhiét hdn hop
t6i 120 °C. Phan tmg dudi su giam sat TLC dén khi hoan thanh, va sau d6 két thuc
phan tmg. Etyl axetat (100 mL) va H2O (100 mL) duoc bd sung dé chiét va tach 16p.
L6p hitu co thu duge va duoce rira bang nudc mubi bio hoa, va sau déen lam kho qua
natri sulphat khan. Co dic hdn hop duéi 4p sudt giam va tinh ché cin thu duge bing
SGC (chét rira giai: ete diu mo: etyl axetat=9:1) dé thu dugc 2,2 g (hiéu suit 49,2%)
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hop chét dich duéi dang chét rin mau vang nhat.

IH NMR (DMSO-d6, 400 MHz), 8[ppm]: 10,18 (s, 1H), 8,12 — 8,07 (m, 1H),
8.04 (d, J=8,7 Hz, 1H), 7,92 (s, 1H), 7,10 (t, J= 7,9 Hz, 1H), 6,94 (t, /= 8,2 Hz, 1H),
6.90 — 6,82 (m, 1H), 5,82 — 5,72 (m, 1H), 3,03 (t, J = 6,2 Hz, 2H), 1,12 — 1,08 (m,
1H), 0,50 — 0,42 (m, 2H), 0,24 (q, J = 4,4 Hz, 2H).

Vi du diéu ché 2

Didu ché N-(4-(heptafloisopropyl)-2-(diflometoxyl)phenyl)-3-(N-(1-xyclopropyl

etyl)benzamido)-2-flobenzamit

(1) Didu ché N-(4-(heptafloisopropyl)-2-(diflometoxyl)phenyl)-2-flo-3-nitro

benzamit
HF,CO
CF3
/@\W OCF,H
CF3
ON OH SOC|2 _ ON
CFj4

B4 sung axit 2-flo-3-nitrobenzoic (0,94 g, 5,1 mmol), toluen (10 mL) va thionyl
clorua (1,2 g, 10,2 mmol) vao binh phan tng theo thir tu. Gia nhiét va hdi lwu hdn
hop nay trong 2 gio dudi diéu kién khudy, va co dic dudi ap sudt giam dé thu dugc
2-flo-3-nitrobenzoyl clorua. B6 sung 4-(heptafloisopropyl)-2-(diflometoxyl)anilin
(2,0 g, 4,9 mmol) vao 2-flo-3-nitrobenzoyl clorua, va bd sung toluen (5 mL) vao hdn
hop nay. Gia nhiét hon hop t6i 120 °C, va sau 8 gi¢ lam mat hdn hop phan tmg dén
nhiét do trong phong, va bd sung véi etyl axetat (30 mL) va H2O (30 mL) dé chiét va
tach 16p. Rira 16p hitu co bing nudc mudi bio hoa, 1am khé trén natri sulphat khan va
¢6 dic dudi ap sudt giam. Tinh ché phin con lai bing SGC (chét rira giai: ete dau mo:
etyl axetat=10:1) dé thu dugc 2,3 g (chét rdn mau vang, hiéu sudt 95,0%) hop chét
dich.

'H NMR (DMSO-d6, 400 MHz), 8[ppm]: 10,62 (s, 1H), 8,42 — 8,30 (m, 2H),
8.13 — 8,04 (m, 1H), 7,71 — 7,53 (m, 3H), 7,35 (t, J = 72,7 Hz, 1H).
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(2) Piu ché 3-amino-2-flo-N-(4-(heptafloisopropyl)-2-(diflometoxyl)phenyl)

benzamit

OCF,H OCF,H

CF3

Hoa tan N-(4-(heptafloisopropyl)-2-(diflometoxyl)phenyl)-2-flo-3-nitrobenzamit
(1,6 g, 3,0 mmol) trong hdn hop cta EtOH (20 mL) va H2O (5 mL), va bé) sung bot
7n (0,98» g, 15,0 mmol) va amoni clorua (0,8 g, 15,0 mmol) theo th& ty. Sau do, gia
nhiét va hoi luu hdn hop nay trong 5 gio. Sau khi 1am bay hoi chét 16ng phan tmg dén
kho dudi didu kién ap sudt giam, didu chinh d pH ctia hdn hop bang dung dich natri
carbonat 10% dén 9-10. Chiét hdn hop phan tmg biang EA (50 mL). Rira 16p hitu co
bang nudc mudi bdo hoa va lam kho qua natri sulphat khan. C6 dac hdn hop dudi ap
suAt giam va tinh ché cin thu dugc bing SGC (chit rira giai: PE: EA=5:1) d¢ thu
duogce 1,31 g (hiéu suét 94,2%) ctia hop chét dich duéi dang chit rin mau vang.

'H NMR (DMSO-d6, 400 MHz), 8[ppm]: 9,97 (d, J = 5,2 Hz, 1H), 8,39 (d, J =
8.8 Hz, 1H), 7,64 (dd, J= 8.8, 2,0 Hz, 1H), 7,51 (d, J = 2,0 Hz, 1H), 7,62 (t, /= 72,8
Hz, 1H), 5,45 (s, 2H).

(3) Piéu ché N-(4-(heptafloisopropyl)-2-(diflometoxyl)phenyl)-3-((xyclopropyl

metyl)amino)-2-flobenzamit

’ OCF,H L OCFH

Hoa tan
3-amino-2-flo-N-(4-(heptafloisopropyl)-2-(diflometoxyl)phenyl)benzamit (4,7 g, 10,0
mmol) trong DMF (20 mL), va bd sung (brommetyl)xyclopropan (1,62 g, 12,0 mmol)
va kali carbonat (1,7 g, 12,0 mmol) theo tht tu. Sau do, gia nhiét hdn hop t6i 120 °C
dé phan tng. Cho phan tmg duéi su giam sat TLC dén khi hoan thanh, va sau d6 két
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thiic phan tmg. Bb sung etyl axetat (100 mL) va H,O (100 mL) d& chiét va tach 16p.
Rira 16p hitu co bing nudc mudi bio hoa, va sau d6 lam kho qua natri sulphat khan.
C6 dac hdn hop dudi 4p suat gidm va tinh ché cin thu duoc bing SGC (chit rira giai:
ete diu mo: etyl axetat=10:1) dé thu duoc 2,7 g (hiéu suét 51,9%) hop chat dich dudi

dang chét rdn mau vang nhat.

I'H NMR (DMSO-d6, 400 MHz), 8[ppm]: 9,76 (d, J = 4,8 Hz, 1H), 8,13 (d, J =
8.7 Hz, 1H), 7,40 — 7,37 (m, 1H), 7,28 — 7,21 (m, 1H), 7,06 (5, J = 72,0, 1H), 6,85 (1,
J=18.0 Hz, 1H), 6,73 — 6,60 m, 2H), 5,55 — 5,42 (m, 1H), 2,82 — 2,73 (m, 2H), 0,72 —
0,65 (m, 1H), 0,28 — 0,18 (m, 2H), 0,05 — 0,01 (m, 2H).

Vi du diéu ché 3

Pidu ché hop chit diét cdén trung  N-(2-brom-6-(triflometyl)-4-
(heptaﬂois0propy1)pheny1)—3—(N-(xyclopropylmetyl)-4-ﬂobenzamido)-2-ﬂobenzamit
(Hop chét s6 62 trong CN109497062A)

(1) Pidu ché N-(2-(triflometyl)-4-(heptafloisopropyl)phenyl)-3-(N-(xyclopropyl

metyl)-4-flobenzamido)-2-flobenzamit

o) L CFs o ! CF,
/©)LCI + HN N - . /@N
. J F (6] (;FS E v': 0 }EFS
CFs FiC
Bo sung

N-(2-(triflometyl)-4-(heptafloisopropyl)phenyl)-3((xyclopropylmetyl)amino)-2-floben
zamit (0,30 g, 0,58 mmol), tetrahydrofuran (5 mL), pyridin (69 mg, 0,86 mmol) va
4-flobenzoyl clorua (0,11 g, 0,69 mmol) vao binh phan Umg theo thtr tu. Lam 4m hon
hop t61 80 °C dé phan tmng, va sau 4 gio 1am mat hdn hop phén tmg xudng dén nhiét
do trong phong. PO pH ctia hdn hop dugce didu chinh bang HCI 2M dén 6. B6 sung
EA (100 mL) va H2O (100 mL) d chiét va tach 16p. Lép hitu co thu duge va duge
rira bang dung dich natri clorua nu6e bdo hoa, 1am kho trén natri sulphat khan va c6
dac dudi ap sudt giam. Tinh ché phéan con lai bang SGC (chit rira gidi: PE: EA=6:1)
dé thu dugc 0,33 g (hiéu suét 89,2%) hop chét dich dudi dang chét rin mau trang.
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' NMR (DMSO-d6, 400 MHz), 8[ppm]: 10,21 (s, 1H), 8,09 (d, /= 8,0 Hz, 1H),
7.99 (d, J = 8,0 Hz, 1H), 7,92 (s, 1H), 7,61-7,59 (m, 2H), 7,36-7,22 (m, 6H), 3,68 (d,
J=52.0 Hz, 2H), 1,02 (brs, 1H), 0,40 (d, J= 8,0 Hz, 2H), 0,08 (brs, 2H).

(2) Didu ché N-(2-brom-4-(heptafloisopropyl)-6-(triflometyl)phenyl)-3-(N-
(xyclopropylmetyl)-4-flobenzamido)-2-flobenzamit

0O H CF3
N - N
N F O CF3
F (6] CF3 F Br F
F F FoC
F3C

B sung N-bromsucxinimit (45 mg, 0,26 mmol) vao dung dich
N-(2-(triﬂometyl)-4—(heptaﬂoisopr0py1)pheny1)-3-(N-(Xyclopropyl
metyl)-4-flobenzamido)-2-flobenzamit (0,15 g, 0,23 mmol) trong DMF(4 mL) va
khudy & nhiét do trong phong trong 4h. B sung 20 mL EA va 20 mL HzO vao hdn
hop phéan Ung dé chiét va tach 16p. Rira 16p hitu co bang dung dich natri clorua nude
bdo hoa, lam kho trén natri sulphat khan va c6 dac dudi ap suit giam. Tinh ché phan
con lai bing SGC (chit rira gii: PE: EA=5:1) dé thu dugc 0,16 g (hiéu suit 94,1%)

hop chit dich duéi dang chit rin mau tring.

'HH NMR (DMSO-d6, 400 MHz), 8[ppm]: 10,56 (s, 1H), 8,41 (s, 1H), 7,95 (s,
1H), 7,70 - 7,56 (m, 2H), 7,38 - 7,32 (m, 3H), 7,09 (br s, 2H), 3,69 (br s, 2H), 1,03 -
1,01 (m, 1H), 0,41 - 0,39 (m, 2H), 0,08 - 0,06 (m, 2H).

Vi du didu ché 4

Pidu ché hop «chit dist con trung N-(2-brom-6-(triflometyl)-4-
(heptaﬂoisopropyl)phenyl)-3-(N-(XyclopropyImetyl)-benzamido)-2—ﬂobenzamit (Hop
chét s6 4 trong CN109497062A)

(1) Piéu ché N-(2-(triflometyl)-4-(heptafloisopropyl)phenyl)-3-(N-(xyclopropyl

metyl)-benzamido)-2-flobenzamit

27



48165 28/42

0O H CF3 o H CF3
N N
Cl + HN - > N
J F 0O CFs l_F © CF,
E

CFs F,C F

B6 sung
N—(2-(triﬂometyl)-4—(heptaﬂoisopropyl)pheny1)—3((Xyclopr0pylmetyl)amino)—2-ﬂoben
zamit (0,30 g, 0,58 mmol), tetrahydrofuran (5 mL), pyridin (69 mg, 0,86 mmol) va
benzoyl clorua (97 mg, 0,69 mmol) vao binh phan Umg theo thir tu. Lam 4m hdn hop
t61 80 °C dé phan tmg, va sau 4 gid lam mat hdn hop phan mg xubng dén nhiét do
trong phong. B pH cua hdn hop duge diéu chinh bang HC12M dén 6, va bd sung EA
(100 mL) H20 (100 mL) dé chiét va tich 16p. Rua 16p hitu co bang dung dich natri
clorua nuéc bdo hoa, 1am kho trén natri sulphat khan va c6 dic dudi ap suit giam.
Tinh ché phan con lai bing SGC (chét rira giai: PE: EA=6:1) dé thu dugc 0,34 g (hiéu
sut 94,4%) hop chit dich dudi dang chit rin mau tring.

'H NMR (DMSO-d6, 400 MHz), 8[ppm]: 10,21 (s, 1H), 8,09 (d, /= 18,0 Hz, 1H),
7.99 (d, J = 8,0 Hz, 1H), 7,92 (s, 1H), 7,61-7,59 (m, 2H), 7,36-7,22 (m, 6H), 3,68 (d,
J=152.0 Hz, 2H), 1,02 (brs, 1H), 0,40 (d, J= 8,0 Hz, 2H), 0,08 (brs, 2H).

(2) Diéu ché N-(2-brom-4-(heptafloisopropyl)-6-(triflometyl)phenyl)-3-(N-
(xyclopropylmetyl)-benzamido)-2-flobenzamit

CF3

0
0 L CRs §
N . N
N F O CFs
_F © CFs Br F

CFs
FsC F

B4 sung N-bromsucxinimit (44 mg, O0t25 mmol) vao dung dich
N-(2-(triflometyl)-4-(heptafloisopropyl)phenyl)-3-(N-(xyclopropyl
metyl)-benzamido)-2-flobenzamit (0,14 g, 0,22 mmol) trong DMF (4 mL) va khudy &
nhiét do trong phong trong 4h. B6 sung 20 mL EA va 20 mL H,O vao hdn hop phan
tng dé chiét va tach 16p, va rira 16p hiru co bang dung dich natri clorua bdo hoa trong
nuée, lam khod trén natri sulphat khan va ¢6 dac dudi ap suit giam. Tinh ché phin con

lai bing SGC (chit rira giai: PE: EA=5:1) dé thu dugc 0,14 g (hiéu sudt 90,3%) hop
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chit dich dudi dang chét rdn mau tring.

'H NMR (CDCls-d, 400 MHz), 8[ppm]: 8,15 (d, J = 2,1 Hz, 1H), 8,03 (br s,
2H), 7,92 (d, J = 2,1 Hz, 1H), 7,55 (br s, 1H), 7,35-7,21 (m, 5H), 3,84 (d, J=93,6 Hz,
2H), 1,14 (br s, 1H), 0,59 - 0,40 (m, 2H), 0,20 (d, J = 42,2 Hz, 2H).

Vi du diéu ché 5

Didu ché hop chit diét con trang  N-(2-brom-6-(triflometyl)-4-
(heptafloisopropyl)phenyl)-3-(N-(xyclopropylmetyl)-4-clobenzamido)-2-flobenzamit
(Hop chét s6 41 trong CN109497062A)

(1) Piéu ché N-(2-(triflometyl)-4-(heptafloisopropyl)phenyl)-3-(N-(xyclopropyl

metyl)-4-clobenzamido)-2-flobenzamit
N N
o — O
F O
cl F O \©YCF3F3 cl CFa
FaC

Bd sung
N-(2-(triflometyl)-4-(heptafloisopropyl)phenyl)-3((xyclopropylmetyl)amino)-2-floben
zamit (0,30 g, 0,58 mmol), tetrahydrofuran (5 mL), pyridin (69 mg, 0,86 mmol) va
4-clobenzoyl clorua (120 mg, 0,69 mmol) vao binh phan tmg. Lam 4m hdn hop t6i
80 °C dé phan tmg, va sau 4 gio 1am mat hdn hop phan tng xubng dén nhiét do trong
phong, va d pH ctia hén hop dugce diéu chinh bing HC1 2M dén 6. BS sung 100 mL
EA va 100 mL H>O dé chiét va tach 16p. Lép hitu co thu duge va dugc rira bang dung
dich natri clorua nuéc bio hoa, 1am khd trén natri sulphat khan va c6 dac dudi ap suét
giam. Tinh ché phan con lai bing SGC (chit rira giai: PE: EA=6:1) dé thu dwoc 0,36 g
(hiéu sudt 94,2%) hop chét dich du6i dang chét rdn mau tréng.

'H NMR (DMSO-d6, 400 MHz), 8[ppm]: 10,21 (s, 1H), 8,10 (dd, J = 8,6, 2,1
Hz, 1H), 7,99 (d, J = 8,6 Hz, 1H), 7,92 (t, J = 2,3 Hz, 1H), 7,67-762 (m, 2H),
7,34-7,30 (m, SH), 3,69 (d, J = 23,9 Hz, 2H), 1,02 (brs, 1H), 0,40 (d, /= 8,0 Hz, 2H),
0,09 (brs, 2H).
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(2) Didu ché N-(2-brom-4-(heptafloisopropyl)-6-(triflometyl)phenyl)-3-(N-
(xyclopropylmetyl)-4-clobenzamido)-2-flobenzamit

CFs

0
H
: Qﬁr A Q\WN
N o N
N F O CF,
F (@) CF3 Cl Br
F

of F,.c F

CF,

Bd sung N-bromsucxinimit (50 mg, 0,28 mmol) vao dung dich
N-(2-(triflometyl)-4-(heptafloisopropyl)phenyl)-3-
(N-(xyclopropylmetyl)-4-clobenzamido)-2-flobenzamit (0,17 g, 0,26 mmol) trong
DMF (4 mL) va khuy & nhiét do trong phong trong 4h. B6 sung 20 mL EA va 20 mL
H20 vao hdn hop phan g nay dé chiét va tach 16p. Rura 16p hitu co bing dung dich
natri clorua bdo hoa trong nuée, lam khd trén natri sulphat khan va c6 dac dudi ap
suét giam. Tinh ché phan con lai bing SGC (chét rira giai: PE: EA=5:1) dé thu duge
0,18 g (hiéu suét 93,7%),hop chét dich dudi dang chét rén mau tring.

'H NMR (DMSO-d6, 400 MHz), 5[ppm]: 8,18 - 7,84 (m, 4H), 7,53 (. /= 7,7
Hz, 1H), 7,37 - 7,07 (m, 4H), 3,81 (d, J = 85,0 Hz, 2H), 1,11 (br s, 1H), 0,49 (br s,
2H), 0,17 (d, J= 32,1 Hz, 2H).

Vi du diéu ché 6

Pidu ché hop chat diét con tring N-(2-brom-6-(triflometyl)-4-(heptafloisopropyl)
phenyl)-3-(N—(xyclopropylmetyl)-4—brombenzamido)-2—ﬂobenzamit

(1) Didu ché N-(2-(triflometyl)-4-(heptafloisopropyl)phenyl)-3-(N-(xyclopropyl

metyl)-4-brombenzamido)-2-flobenzamit
0 h CF 0 y CFs
N N
/@/u\c;[ + HN . /@)LN
. J F 0O CF3 Br L_F © ng
FoC | FsC

Bo sung
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N-(2-(triﬂometyl)-4-(heptaﬂoisopropyl)pheny1)-3((xyclopropylmetyl)amino)-2-ﬂoben
zamit (0,30 g, 0,58 mmol), tetrahydrofuran (5 mL), pyridin (69 mg, 0,86 mmol) va
4-brombenzoyl clorua (152 mg, 0,69 mmol) vao binh phan tng. Lam 4m hon hop t6i
80 °C, sau 4 gid lam mat hdn hop phan tmg xubng dén nhiét @6 trong phong, va do
pH ctia hdn hop dugc didu chinh bing HC1 2M dén 6. BO sung 100 mL EA va 100 mL
H,0 dé chiét va tach 16p, va 16p hitu co thu dugc va duoc rira bing dung dich natri
clorua nudc bdo hoa, lam kho trén natri sulphat khan va c6 dac dudi ap sudt giam.
Tinh ché phan con lai bing SGC (chét rira giai: PE: EA=6:1) dé thu duoc 0,13 g (hiéu
suét 32,06%) hop chat dich dudi dang chét rin mau tring.

I'H NMR (DMSO-d6, 400 MHz), 8[ppm]: 10,23 (s, 1H), 8,11 (d, J=8,7 Hz, 1H),
8.00 (d, J = 8,6 Hz, 1H), 7,93 (s, 1H), 7,70 — 7,61 (m, 2H), 7.46 (s, 2H), 7,31 (dd, J =
19.3, 11,8 Hz, 3H), 3,69 (d, J= 15,9 Hz, 2H), 1,02 (brs, 1H), 0,41 (d, J="7,8 Hz, 2H),
0,10 (s, 2H).

(2) Didu ché N-(2-brom-4-(heptafloisopropyl)-6-(triflometyl)phenyl)-3-(N-
(xyclopropylmetyl)-4-brombenzamido)-2-flobenzamit

CF3

@
H N
N N
N
F 0 CF
F O CFj3 Br B 3
Br r F
F F3C

F3C

BS sung N-bromsucxinimit (36 mg, 0,20 mmol) vao dung dich
N-(2~(triflometyl)-4-(heptafloisopropyl)phenyl)-3-(N-(xyclopropyl
metyl)-4-brombenzamido)-2-flobenzamit (0,13 g, 0,18 mmol) trong DMF(4 mL) va
khudy nhiét d6 trong phong trong 4h. B6 sung 20 mL EA va 20 mL H2O vao hdn hop
phéan trng dé chiét va tach 16p, va rira 16p hitu co bang dung dich natri clorua nudce
bo hoa, 1am kho trén natri sulphat khan va co dac dudi ap suit giam. Tinh ché phan
con lai bing SGC (chét rira giai: PE: EA=5:1) dé thu duoc 56 mg (hiéu suat 38,73%)

hop chét dich dudi dang chét rén mau tring

'H NMR (CDCls-d, 400 MHz), 8[ppm]: 400 MHz, CDCls-d, 8[ppm]: 8,13 (d,
J=2.0 Hz, 1H), 8,05 (t, J= 7,6 Hz, 1H), 7,90 (s, 1H), 7,54 (t, J="7,8 Hz, 1H), 7,32 (d,
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J=9.7 Hz, 2H), 7,21 (t, J = 6,7 Hz, 3H), 3,81 (d, J = 87,9 Hz, 2H), 1,10 (br s, 1H),
0,50 (br s, 2H), 0,18 (d, J = 35,8 Hz, 2H).

Vi du diéu ché 7

Pidu ché hop chit diét coén tring  N-(2-brom-6-(triflometyl)-4-
(heptaﬂoisopropyl)phenyl)-3-(N—(Xyclopropylmetyl)-4-triﬂometylbenzamido)-
2-flobenzamit (Hop chét sb 37 trong CN109497062A)

(1) Pidu ché N-(2-(triflometyl)-4-(heptafloisopropyl)phenyl)-3-(N-(xyclopropyl
metyl)-4-triflometylbenzamido)-2-flobenzamit

0 4 CFs Q Ho GFs
N
N N N
Cl + HN _—
F O CF F 0O CFs
F3C % ’ FaC KV F
SC

FsC F F

Bb sung
N—(2-(triﬂometyl)-4-(heptaﬂoisopropyl)pheny1)-3((xyclopropylmetyl)amino)-Z-ﬂoben
zamit (0,30 g, 0,58 mmol), tetrahydrofuran (5 mL) pyridin (69 mg, 0,86 mmol) va
4-triflometylbenzoyl clorua (144 mg, 0,69 mmol) vao binh phan tng theo thir tu. Lam
4m hdn hop t6i 80 °C, va sau 4 gio lam mét hdn hop phéan tng xubng dén nhiét do
trong phong, va do pH cua hdn hop duge didu chinh bang HCI 2M dén 6. B sung
100 mL EA va 100 mL H,O dé chiét va tach 16p. Lép hitu co thu duge va duoc rira
bang dung dich natri clorua nudc bdo hoa, lam kho trén natri sulphat khan va c6 dac
du6i 4p sudt giam. Tinh ché phin con lai bing SGC (chét rira giai: PE: EA=6:1) dé
thu duoc 0,38 g (hidu suét 95,0%) hop chit dich dudi dang cht 1ong khong mau.

'H NMR (DMSO-d6, 400 MHz), 8[ppm]: 10,16 (s, 1H), 8,12 (dd, J=16,7, 8,3
Hz, 1H), 7,98 (d, J = 8,6 Hz, 1H), 7,94 — 7,86 (m, 2H), 7,73 — 7,46 (m, 5H), 7.33 (s,
1H), 3,75 (brs, 2H), 1,04 (brs, 1H), 0,42 (d, J="7.2 Hz, 2H), 0,13 (s, 2H).

(2) Pidu ché  N-(2-brom-4-(heptafloisopropyl)-6-(triflometyl)phenyl)-3-(N-
(xyclopropylmetyl)-4-triflometylbenzamido)-2-flobenzamit
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BS sung N-bromsucxinimit (39 mg, 0,22 mmol) vao dung dich
N-(2-(triflometyl)-4-(heptafloisopropyl)phenyl)-3-(V-(xyclopropyl
metyl)-4-triflometylbenzamido)-2-flobenzamit (0,14 g, 0,20 mmol) trong DMF(4 mL)
va khudy & nhiét dd trong phong trong 4h. B6 sung 20 mL EA va 20 mL H2O vao hdn
hop phan ung dé chiét va tach 1ép, va rra 16p hitu co bing dung dich natri clorua
nude bdo hoa, lam kho trén natri sulphat khan va cd ddc dudi ap suét giam. Tinh ché
phn con lai bing SGC (chét rira giai: PE: EA=5:1) dé thu dugc 140 mg (hiéu sudt
90.,9%) hop chat dich du6i dang chét rin mau tring.

'H NMR (CDCls-d, 400 MHz), 8[ppm]: 8,21 - 7,79 (m, 4H), 7,66 - 7,28 (m,
SH), 3,85 (d, J = 104,7 Hz, 2H), 1,12 (br s, 1H), 0,51 (br s, 2H), 0,20 (d, J = 42,7 Hz,
1H).

Vi du diéu ché 8

Pidu ché hop chit diét con tring N-(2-brom-6-(triflometyl)-4-
(heptafloisopropyl)phenyl)-3-(N-(xyclopropylmetyl)-4-xyanobenzamido)-2-flobenza
mit (Hop chét s6 32 trong CN109497062A)

(1) biéu ché N-(2-(triflometyl)-4-(heptafloisopropyl)phenyl)-3-(N-(xyclopropyl

metyl)-4-xyanobenzamido)-2-flobenzamit

0 y CFa 0 y CFs
N
N N
o o
F O CF F O CF3
NC % ’ NC % F
FiC F FaC
Bo sung

N-(2-(triflometyl)-4-(heptafloisopropyl)phenyl)-3((xyclopropylmetyl)amino)-2-floben
zamit (0,30 g, 0,58 mmol), tetrahydrofuran (5 mL), pyridin (69 mg, 0,86 mmol) va
4-xyanobenzoyl clorua (114 mg, 0,69 mmol) vao binh phan ng theo thir tu. Lam 4m

hdn hop t6i 80 °C, va saur 4 gid lam mat hdn hop phan tng xubng dén nhiét do trong
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phong, va do pH cua hén hop duogc diéu chinh bang HC1 2M dén 6. BS sung 100 mL
EA va 100 mL H2O dé chiét va tach 16p, va 16p hitu co thu dugc va dugce rira béng
dung dich natri clorua nuGe bdo hoa, lam kho trén natri sulphat khan va cd ddc dudi
4p suét giam. Tinh ché phan con lai bing SGC (chét rira giai: PE: EA=6:1) d¢ thu
duogc 0,35 g (hiéu suit 92,8%) hop chét dich duéi dang chét rin mau tréng.

'H NMR (DMSO-d6, 400 MHz), 8[ppm]: 10,20 (s, 1H), 8,13 — 8,07 (m, 1H),
8.02 — 7,92 (m, 2H), 7,80 — 7,57 (m, 4H), 7,52 — 7,44 (m, 2H), 7,34-7,29 (m, 1H),
3,73 (s, 2H), 1,03 (brs, 1H), 0,42 (d, J=7,1 Hz, 2H), 0,12 (brs, 2H).

(2)Diéu ché N-(2-brom-6-(triflometyl)-4-(heptafloisopropyl)phenyl)-3-(N-(xyclo

propylmetyl)-4-xyanobenzamido)-2-flobenzamit

0 CF
: /@\w S Q\WH 3
H N
N . N
o AN RPN
NC F O cF:F3 Br E
FsC

BS sung N-bromsucxinimit (48 mg, 0,27 mmol) vao dung dich
N-(2~(triflometyl)-4-(heptafloisopropyl)phenyl)-3-(N-(xyclopropyl
metyl)-4-xyanobenzamido)-2-flobenzamit (0,16 g, 0,25 mmol) trong DMF(4 mL) va
khudy & nhiét do trong phong trong 4h. B6 sung 20 mL EA va 20 mL HO vao hdn
hop phéan Umg dé chiét va tach lép, va rra 16p hitu co bing dung dich natri clorua
nuée bio hoa, lam khd trén natri sulphat khan va c¢6 dac dudi ap sut giam. Tinh ché
phin con lai bing SGC (chét rira giai: PE: EA=5:1) d¢é thu dugc 170 mg (hiéu suit
93,4%) hop chat dich du6i dang chét rin mau tréng.

'H NMR (CDCls-d, 400 MHz), 8[ppm]: 8,14 (d, J = 2,0 Hz, 1H), 8,12 - 7,94
(m, 2H), 7,91 (t, J= 1,4 Hz, 1H), 7,58 - 7,39 (m, 4H), 7,32 (t, J = 7,9 Hz, 1H), 3,81
(dd, J = 76,0, 18,8 Hz, 2H), 1,11 (br's, 1H), 0,5 (br s, 2H), 0,20 (d, J= 36,7 Hz, 2H).

Vi du diéu ché 9

Pidu ché hop chdt diét con trung N-(2-brom-6-(diflometoxyl)-4-
(heptaﬂoisopropyl)phenyl)-3—(N-(Xyclopropy1mety1)-4-ﬂobenzamido)-2-ﬂobenzamit
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(1) Didu ché  N-(2-( diflometoxyl)-4-(heptafloisopropyl)phenyl)
-3-(N-(xyclopropyl metyl)-4-flobenzamido)-2-flobenzamit

o) g QCFH Q by QCFaH
N N
o — g0,
F O CF F o CFs
F Y/ : F Kv F
FsC F FsC
Bo sung

N—(Z-(diﬂometoxyl)-4—(heptaﬂois0propy1)phenyl)-3((Xyclopropylmetyl)amino)—2-ﬂob
enzamit (0,52 g, 1,0 mmol), tetrahydrofuran (5 mL), pyridin (0,12 g, 1,5 mmol) va
4-flobenzoyl clorua (0,18 mg, 1,1 mmol) vao binh phan tng theo thtr tw. Lam Am hdn
hop t6i 80 °C, va sau 2 gid lam mat hdn hop phan img xubng dén nhiét do trong
phong, va do pH cua hdn hop duge diéu chinh bang HCI 2M dén 6. B6 sung 100 mL
EA va 100 mL H2O dé chiét va tach 16p, va 16p hitu co thu dugce va duge ria béng
dung dich natri clorua nudc bdo hoa, lam kho trén natri sulphat khan va c¢d ddc dudi
4p suét giam. Tinh ché phin con lai bing SGC (chat rira giai: PE: EA=6:1) dé thu
dugc 0,58 g (hi€u sut 90,5%) hop chét dich duéi dang chit rin mau tring.

' NMR (DMSO-d6, 400 MHz), 8[ppm]: 9,88 (s, 1H), 8,17 (d, J = 8,7 Hz, 1H),
7.61 — 7,40 (m, 4H), 7,36 — 6,88 (m, 6H), 3,72 — 3,43 (m, 2H), 0,99 — 0,87 (m, 1H),
0,42 — 0,24 (m, 2H), 0,002 (s, 2H).

(2) Didu ché N-(2-brom-6-(diflometoxyl)-4-(heptafloisopropyl)phenyl)-3-
(N-(xyclopropylmetyl)-4-flobenzamido)-2-flobenzamit

0 y  OCFH 0 y  OCF.H
OO, — YL
CFs3 F O CFs
F F B
FoC ' FC ©
BS sung N-bromsucxinimit (196 mg, 1,1 mmol) vao dung dich
N-(2-(diflometoxyl)-4-(heptafloisopropyl)phenyl)-3-
(N-(xyclopropylmetyl)-4-ﬂobenzamido)-Z-ﬂobenzamit (0,65 g, 1,0 mmol) trong
DMF (10 mL) va khudy & nhiét d6 trong phong trong 5h. B6 sung 30 mL EA va 30
mL H20 vao hdn hgp phén tng dé phan tmg va tach 16p, rira 16p hitu co bing dung
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dich natri clorua nuGe bdo hoa, 1am khd trén natri sulphat khan va ¢6 dac dudi ap suét
giam. Tinh ché phdn con lai bing SGC (chét rira gii: PE: EA=5:1) dé thu duoc 0,67 g
(hiéu suat 93,1%) hop chat dich du6i dang chét ran mau trang.

'H NMR (DMSO-d6, 400 MHz), 8[ppm]: 10,32 (s, 1H), 7.90 (s, 1H), 7,67 —
7,51 (m, 4H), 7,38 7,33 (m, 3H), 7,15 — 7,09 (m, 2H), 3,70 (d, J=20.0 Hz, 2H), 1,06
~1,01 (m, 1H), 0,41 (d, J = 8,0 Hz, 2H), 0,09 (br s, 2H).

Vi du diéu ché 10

Pidu ché hop chit diét con tring N-(3-((2-brom-4-(heptafloisopropyl)-6-(triflo
metyl)phenyl)carbamoyl)-z-ﬂopheny1)-N—(Xyclopropylmetyl)—6-ﬂonicotinamide

o) y CFs o) y  CFs
oYy oYYy
P F O F
F7ON (;3 7N 3 oBr ?3
FaC FsC

B6 sung N-bromsucxinimit (196 mg, 1,1 mmol) vao dung dich
N-(3-(2-(triflometyl)4-(heptafloisopropyl)-phenyl)carbamoy!)-2-
flophenyl)-N-(xyclopropylmetyl)-6-flonicotinamide (0,65 g, 1,0 mmol) trong DMF
(10 mL) va khudy & nhiét @ trong phong trong Sh. B6 sung 30 mL EA va 30 mL H2O
dé chiét va tach 16p, va 16p hitu co thu duge va dugce rira béng dung dich natri clorua
nuéc bdo hoa, 1am kho trén natri sulphat khan va co ddc dudi ap suit giam. Tinh ché
phdn con lai bing SGC (chét rira giai: PE: EA=5:1) d¢é thu dugc 0,65 g (hiéu suét
90,0%) hop chét dich duéi dang chét rén mau tring.

'H NMR (DMSO-d6, 400 MHz), 8[ppm]: 10,62 (s, 1H), 8,42 (s, 1H), 8,15 (s,
1H), 7,95 (s, 2H), 7,78 (t, J = 7,1 Hz, 1H), 7,62 (s, 1H), 7,39 (t, J= 7.8 Hz, 1H), 7,12
(s, 1H), 3,74 (d, J = 45,7 Hz, 2H), 1,03 (br s, 1H), 0,42 (d, J = 6,4 Hz, 2H), 0,11 (d, J
=27,7 Hz, 2H).

Hop chét 3-N-xyclopropylmetyl-2-flobenzamit ciia sang ché nay, phuong phép
didu ché va ung dung né c6 thé duoc minh hoa bang cac vi du trén, nhung séng ché

ndy khong bi gi6i han & do, tic la, khong co nghia 1a viéc thuc hién sang ché chi dua
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trén cac vi du trén. Nguoi co hiéu biét trung binh trong linh vyc nay hiéu ring bat ky
cai thién nao cho sang ché nay, su thay thé tuong dwong cua céc vat liéu thd dé diéu
ché cac hop chét nay cua sang ché, viée bd sung cac thanh phén phy, lya chon phuong

phap cu thé, v.v. déu nam trong pham vi bao ho va su bdc 10 cia sang ché nay.
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YEU CAU BAO HOQ

1. Hop chét 3-N-xyclopropylmetyl-2-flobenzamit, ¢6 ciu tric dugc x4c dinh bdi cong

thie I:
oo 5
Sp -
R
R\ W F
F F
/& F
Q W
cong thic I
trong do:
Z, Z4
Zy Z4 Zon X b5
SN N _
Z; Zs | Z
Q dugc chon tu Q1 , Q2 hodc Q3 , trong do %21 thé

hién vi tri ndi cua Q;
Y duoc chon tir C1-Cs haloalkyl hodc C1-Cs haloalkoxyl;

71, 7o, 73, 74 va Zs giéng nhau hodc khéac nhau, va mdi trong sb ching dugc doc lap
chon tir bét k hogc két hop it nhit hai trong s6 H, F, Cl, Br, I, CN, NO», nhém di vong
¢6 tir 3-10 canh duoc thé hodc khong dugc thé, Ci-Cs alkyl, C1-Cs haloalkyl, C1-Cs
alkoxyl, Ci1-Cs¢ haloalkoxyl, C1-Cs alkylsulfinyl, Ci-Ce haloalkylsulfinyl, Ci-Cs
alkylsulfonyl, hodc C1-Cs haloalkylsulfonyl;

R dugc chon tir H, C1-Cs alkyl, Ci-Cs haloalkyl, C3-Cs xycloalkyl, hodc C3-Cs
xyclohaloalkyl;

R duoc chon tir H hodc halogen;
W va W’ ma mdi trong s chung dugc ddc 1ap chon tir O hodc S.

2. Hop chét 3-N-xyclopropylmetyl-2-flobenzamit theo diém 1, trong d6 trong cong
thic I, Y dugc chon tir triflometyl, pentafloetyl, heptafloisopropyl, triflometoxyl,
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diflometoxyl; Ri dugc chon tir H, metyl, monoclometyl, monoflometyl, xyclopropyl
hoic perfloxyclopropyl; R2 duge chon tir H, Cl hodc F; Z1, Z», 73, Za va Zs giéng nhau
hodc khac nhau, va mdi trong sb chang dugc doc 1ap chon tir H, F, Cl, Br, I, CN,
triflometyl, triflometoxyl, metylsulfonyl hodc triflometyl sulfony].

3. Hop chét 3-N-xyclopropylmetyl-2-flobenzamit theo didm 1 hodc diém 2, trong d6
trong cong thic I, Y duge chon tir triflometyl, triflometoxyl hodc diflometoxyl; R
duoc chon tir H hodc metyl; Ry dugce chon tit H; Z1, Za, Z3, Z4 va Zs giéng nhau hodc
khac nhau, va mdi trong sb chung duoc doc 1ap chon tir H, F, CL, Br, I, CN, triflometyl,
triflometoxyl, metylsulfonyl hodc triflometyl sulfonyl.

4. Hop chat 3-N-xyclopropylmetyl-2-flobenzamit theo diém bt ky trong sb cac diém
1-3, trong d6 hop chét 3-N-xyclopropylmetyl-2-flobenzamit dugc chon tir hop chét bét
k¥ trong sd cac hop chét dudi day,

FE L o @W

F
F3C F
0 H CF3
/©)kN /©)LN
o L_F o (;F3 B L_F CF3
FsC
0 : CF,
D*t DA Y
| F O f:)Fe, FoC F CF3
FsC
0 H CF3
ﬁ Y ﬁ Y
NG w 0 gFa F,CO KVF CF3
FsC
0 h o CF OCF,H
F. N N F N
lUF © CFs L_F
FsC F
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o ., OCFH 0 /@\WH OCF,H
N N /©)J\N
_F © CFs  NC \VF © CFs
F E F
CFs CFs
i 1 5 A
N N
R LI
J LF o CFs o N7 F 0 CFy
F N e F
CF3 CFs

0 L OCFH O /@\H/N OCF,H
AN
YN " (T
= F (@] CF3 Cl N/ F O CF3;
F N £ E
CF3 CFs

0 H CF3 ) n CF3
o jop
NC )ﬁ © IC:;F3 F )ﬁ 0 IC::Fa
FaC FC T

5. Hop chét trung gian dé didu ché hop chit 3-N-xyclopropylmetyl-2- flobenzamit
theo diém bét ky trong sb cac diém 1-4, trong d6 hop chét nay c6 céu tric duge x4c

dinh bai cong thire I1:
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cong thie I

trong do:
Y dugc chon tir C1-Cs haloalkyl hodc Ci1-Cs haloalkoxyl;

R: dugc chon tr H, Ci-Cs alkyl, Ci-Cs haloalkyl, C;3-Cs xycloalkyl, hodc C3-Cg
xyclohaloalkyl;

R dugce chon tir H hodc halogen;
W dugce chon tir O hodc S.

6. Hop chét theo diém 5, trong d6 trong cong thirc II, Y duge chon tir triflometyl,
pentafloetyl, heptafloisopropyl, triflometoxyl va diflometoxyl; Ri duoc chon tur H,
metyl, etyl, n-propyl, i-propyl, n-butyl, iso-butyl, #-butyl, n-pentyl, 1-metylbutyl,
2,2-dimetylpropyl, 2-metylbutyl, 1,3-dimetylbutyl, n-hexyl, monoflometyl, diflometyl,
triflometyl, monoclometyl, diclometyl, triclometyl, pentafloetyl, heptafloisopropyl,
xyclopropyl, xyclobutyl, xyclopentyl, perfloxyclopropyl, perflo xyclobutyl hodac
perfloxyclopentyl; R» dugc chon tir H, F hodc Cl; W duoc chon tir O hodc S.

7. Hop chat theo diém 5 hoic 6, trong d6 trong cong thtc II, Y duoc chon tir
triflometyl, triflometoxyl, diflometoxyl; R1 dugc chon tir H hodc metyl; Rz dugc chon
tor H; W duoc chon tir O.

8. Hop chit theo diém bét ky trong sb cac diém 5-7, trong d6 hop chét dwoc chon tir
hop chét bat ky trong s6 céac hop chét duéi day,

F3C F HF,CO F
H H
N FL-F N F—L-F
<{ F <( F
N W F N W F
H F FF , g F FF )

9. Hop chét trung gian dé didu ché hop chat theo diém bét ky trong s cac diém 5-8, ¢6
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chu tric dugc xac dinh boi cong thire I1T:

cong thirc I1I
trong do:
Y duoc chon tir C1-Cs haloalkyl hodc C1-Cs haloalkoxyl;
W duogc chon tir O hodc S.

10. Hop chét theo diém 9, trong d6 trong cong thtc I, Y dugce chon tir triflometyl,

pentafloetyl, heptafloisopropyl, triflometoxyl, diflometoxyl; W dugc chon tir O hodc
S.

11. Hop chét theo diém 9, trong d6 trong cdng thire I, Y dugc chon tir triflometyl,
triflometoxyl, diflometoxyl; W dugc chon tir O.
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