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Synthetic approach to the fluorine containing heterocycles

1. Introduction of fluorine or polyfluoroalkyl group into existent heterocyclic molecule

2. Synthesis of heterocycles from fluorine containing building blocks

lF-buiIding bloc'

7-1 Bcepoccutickasi koHepeHuus "XUMUS @ TOPA", Mocksa, 5-9 utoHs 2006



" A 3
RFCFZ_CstR

1
Cl Cl, (R=B2)

Cl, (R=Bz)
RFCFZ_CC|ZSR - RFCFZ_CC|23C|

CdS RSH/ZnCl

R=Alk R=Alk, Ar
50-607% 66-80%

S
R-CF,—<
F 2 SR
2

Rf = CF3, CF3CF,, CF3(CF,),,
HCF,, H(CF,);3

7-5 Bcepoccutckasi KoHpepeHyusi "XUMWA @ TOPA", Mocksa, 5-9 utoHss 2006



HCF, soc, HCF, ®loy cas HCR, S
07/ Sraaac O SPr 70% 3 si Pr
3
s- Re.  S-NPht 0 R S
Re PhtNS-Cl  Re CHCI5, 60°C F; /
O SOAr Oy, v SOIATT F Vo o O SOLAr
8 : 4
Rr = H(CF,) i
F - 2]3
Ar = p-Tol PhtN =©E:N—
(0]

7-5 Bcepoccutckasi KoHpepeHyusi "XUMWA @ TOPA", Mocksa, 5-9 utoHss 2006




" O

S
SEt MgBr, Rf
RFCF,~CF=( -~ )=8L SEt
SEt Br F
9 59;74%
Re = CF3; H(CFy),
O P,S S
RF_/< el = RF_<
NH2 NH2
6 44:;89%

Re = CF3; H(CF;),

7-5 Bcepoccutckasi KoHpepeHyusi "XUMWA @ TOPA", Mocksa, 5-9 utoHss 2006



_<SAIk
R R
N

Re. S
O S(O),R

0,2

=
|

S
) SR
Bry¥ <E

7-1 Bcepoccutickasi koHepeHuus "XUMUS @ TOPA", Mocksa, 5-9 utoHs 2006



" J /

G
S N S HgCl, S

Re ey ¥ e |
SR 75-95% & 90% Re
2 7

O
HCF, S >/ \< S CF,H HgCI2
H A
O SPr 87% - oFT 0% CFzH

3

F 1 > MeOH
RF S / \ RF H 20 S
SOAr — > | B
O SO,Ar| 80-8 5% 45% Z F
B 4 ] g O

7-5 Bcepoccutckasi KoHpepeHyusi "XUMWA @ TOPA", Mocksa, 5-9 utoHss 2006



" J 8

nBur o~ S_SO.R
SRR
67% n-BuO0” "0~ Rg

0 h

I 9 |
S.__SO,R

R S 2

P A AN

(@) SOzAr 64% (@) (@) RF
Ar = p-Tol, CH,Ph F S._SO,R
R = H(CF3); ; - /E I

0" "Rg
12
S._SO2R  Bu,SnH/AIBN S
Je. L RO B 8
Ph™ "0~ "Rg 80% Ph” "0~ "Rg
12 13



E——=FE
T

S
RrCF,—~<
SR

(¢))

E= C02Me

E
RFCF2§<@IE

A R

-0

route A route B
/ l route 5\

e,
F) R

SE
RFCF=<SIE

14

-RF

RF - CF3CF2, H(CF2)3
R = Et, n-Pr

S E S E

S S
RCF—-é | RCF—< |
FH‘Z/ gIE o Cg)IE

CH,Ph
X
l - CXH=CH, (X=H, Me) l [1,2]-shift
S E S E
R:CF, | RFCFz’ﬁ |
n<SIE SIE
15 16 CH2Ph
RF =F, HCF2, CF3CF2 RF =F, H(CF2)3
R = Et, n-Pr R = CH,Ph

7-5 Bcepoccutckasi KoHpepeHyusi "XUMWA @ TOPA", Mocksa, 5-9 utoHss 2006



" 10

) -
BT F 54% R SI
F S
¥ E
E = CO,Me 18

7-1 Bcepoccutickasi koHepeHuus "XUMUS @ TOPA", Mocksa, 5-9 utoHs 2006



" J 11

E CFs P °E CF; /S E -EtBr

R S E& R S\/E
SR I o BTl
o rB-? j S E e | E
X S -EtBr CF Sallly e 1
CF; ) E 3 /|
F ’i b Fs P SR E
Et\N E 13

7-5 Bcepoccutckasi KoHpepeHyusi "XUMWA @ TOPA", Mocksa, 5-9 utoHss 2006



. _ 12
E
FS)\/E
110 °C CF3 S 2oo °C
o S I
PhMe CF3 / E Vacuum
100% FS

E

19

7-1 Bcepoccutickasi koHepeHuus "XUMUS @ TOPA", Mocksa, 5-9 utoHs 2006



R _ 13
R i S
F 8 =
i A U 6
Br F

5 21

Re = CF3, H(CF)),

1. CS,/NaOH R-  SO,Ar

RFj(\SOZR 2. HCI ):S:
NAr ’ S

22 75%
Rr = H(CF2);




CO,Me

I
i R S

S
25

90%

1

s?is R = CF5, H(CF,),

COzMe

C02M9

55-59%

14

7-1 Bcepoccutickasi koHepeHuus "XUMUS @ TOPA", Mocksa, 5-9 utoHs 2006



" 15

Rr
Ws Rr = CF3, H(CF,);
> S\%\E E = COOCH,;

93-99% E E




" J 16

E
CF; F CFs () F cF; \F
0 E W) i/ og E 3;\ i
s :E — § \SI —  V)=g
S™E AL Wi E =
E E E E E E
27
E=C02Me
H,0
: E CF; OH
R e -HF E S SE
Eg 'Ee v F® E
28 98%

7-5 Bcepoccutckasi KoHpepeHyusi "XUMWA @ TOPA", Mocksa, 5-9 utoHss 2006



" 17

F F S
HCFZCFZ_ g Na,S %\K\(SNa Na,S F\fj:g Na@
S. SLS 77 % G S 84 % s s
21 29 32
F F SH

S Siag

HCI S—S—S HCI
o i £ Hel 7

30 Fo -~ F
'S

\Mel

29 F F 32
SMe S SMe
=< i F F ES - B
Sy RS [ T
31 S~ SMe S iS5
01
34 35



" 18

E———E
—_—

H,

S
Rr—<
N

6

Re = CF3, H(CF,),
E= C02M9

H;(/ \C‘H3OH

E

HOHNi MeOI_IN D
38

37 94-96%



. . E
RF\« —
N
(@)
F 36 A

Rr = CF3, H(CF),
E= C02Me

ROH

E -
RF\«S%%
N
o
Ls 36 4

76-86%

19



" 20

)SJ\ /\/MQBI' RF_I_E Mel RF_I_E

Rr NR, o NR, e 1 NR,

Rr = CF3 C,F5 CsF;
NR; = piperidine, morpholine leo




Re. F h ST E = E
— Re S\~ Ref ;.5
R F F Z
s>_<Fs F_< I R:CF= I R0>( ~
N S ST NE HN N
O o
Rl TSR E
: X
E = | R
RFA%_<SI CF; | STSE S F_<S| - SNae CF;
"ty s-E Se F= I —
S - GF i\l I 5 g N F“{Br
F S E
(o)
s| 4
™
H
S
S
H

7-5 Bcepoccutckasi KoHpepeHyusi "XUMWA @ TOPA", Mocksa, 5-9 utoHss 2006



" J 22

. Institute of organic chemistry,
Prof. Yu.G. Shermolovich MASoT kS askiay

Yuriy Bandera

Igor Fesun

Alexander Rudnichenko
Alexander Chernega

Prof. Charles Portella Université de Reims
Prof. Jean-Philippe Bouillon France

7-5 Bcepoccutckasi KoHpepeHyusi "XUMWA @ TOPA", Mocksa, 5-9 utoHss 2006



