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OcHoOBHO-KaTanutnyeckoe C-BMHMNNPOBaHUE KETOHOB aueTUrieHaMMu. D
Unnro3ua nnu peanbHOCTL?

Me A.E. daBopckuin. KPXO, 1888, 18(5), 518.
KOH
— Me + EtOH ————
170-180°C OEt
2
Peakyus ®asopckozo R? 5
. HO R
R + — R3
I HO' \
R3
O6pamHasi peakyusi ®asopckoz20
R2 R2
1 o -
| R il R1\ﬂ) + =—R3
HO \\ lo)
R3
lMpucoeduHeHue kapb6aHUOHO8 KeMOHO8 K auyemuJsieHaMm
R2 R?
RLH) t°, MOH/DMSO RH\)_ — R3 ?
o o u
L 4




C-BuHunupoBaHue KEeTOHOB apunaueTurieHaMu: G
CTepeoceneKTUBHbIN CUHTE3 B,Y-3TUITIEHOBbIX KETOHOB

R® MOH (KOBu')/ il
u')/DMSO
RH]) + =—Anyl - RH])\/\A ,
ry ry
60-100 °C, 30 MUH -1 4
O (@)
M = Na, K, Cs

Trofimov B.A., Schmidt E.Yu., Ushakov I.A. et al. Chem. Eur. J. 2010, 16, 8516.
Trofimov B.A., Schmidt E.Yu., Zorina N.V. et al. Adv. Synth. Catal. 2012, 354, 1813.
Trofimov B.A., Schmidt E.Yu., Zorina N.V. et al. J. Org. Chem. 2012, 77, 6880.
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CTepeocenekTMBHbIN CUHTE3 3,Y-3TUNTIEHOBbIX KETOHOB

2
R2 R2 IS1 ’
1 KOBUt 1 — RS 1 ~
> = Ry~ —/— K| -KOBU!
-HOBuU K+ .
O O R3 [gitpru
R2 R2 R?
R KoBu! R _XA RO —
| -HOBuU! K*|
O O -
OR3 R3 R3 K*
R2
R']% Hzo
‘ N -KOH
- O\K/'\R?’




C-BVIHVIHVIpOBaHVIe KeTOHOB apunauetTurieHaMu. @

CTepeoceneKTUBHbIN CUHTE3 B,Y-3TUITIEHOBbIX KETOHOB

R2 t R?
KOBu'/DMSO 1
R? + =——Auryl > RWH\/\AryI
100 °C, 30 muH
O o
Me Pr" / Ph
MeWUOMe BU”\H)\%\Ph QJ
o)
© 66% 62% ° 90%
/ Ph
O 63%
F /\ Me
Amn O / S / OMe
e 1 :
87% 80%

Trofimov B.A., Schmidt E.Yu., Ushakov I.A. et al. Chem. Eur. J. 2010, 16, 8516.
Trofimov B.A., Schmidt E.Yu., Zorina N.V. et al. Adv. Synth. Catal. 2012, 354, 1813.
Trofimov B.A., Schmidt E.Yu., Zorina N.V. et al. J. Org. Chem. 2012, 77, 6880.



BVIHVIHVIpOBaH ne ankKnnapusiiketToHoB apusiaueTursieHaMm. D

CuHTe3 2,5-guapuncypaHoB

p

R
< > KOH/DMSO | AN NO,
@)

100 °C 1y R
R = Ph, 2-Naphthy| no 26%

-KOH g~ O

Trofimov B.A., Schmidt E.Yu., Ushakov I.A. et al. Chem. Eur. J. 2010, 16, 8516.

R2 RZ R2

KOBu/DMSO (o)
R1\n)+:R3 u »Rkn)\/\wi» jf\>—R3
2y (o)

o 1
o 100 °C, 30 muH 0 R

R'! = Aryl; R?2 = H, Me; R3 = Aryl

no 92%

Undeela S., Ramchandra J.P., Menon R.S. Tetrahedron Lett. 2014, 55, 5667.



BuHunnpoBaHue KeToHOB 2-(pTopapunaveTuneHamu.
OaoHopeaKkTOpPHbLIN CUHTE3 OEeH30KCEennHOB

L7

R? —
RL KOBuU'YY/DMSO R? =
= > \ )
5 0 120 °C, 12 4 N Rl

Ouyang L., Qi C., He H., Peng Y., Xiong W., Ren Y., Jiang H. J. Org. Chem. 2016, 81, 912.



BuHunupoBaHue 2-ankunumMKnoreKCaHOHOB apunaueTurieHamMmu. D
OAaHopeakTOpPHbIN CUHTE3 rekcarngpoa3yfneHOHOB

Yy

2
L B KOH/DMSO R R2
+ —
o =00 W d0G
0

R1 = Me, Et; R?2 = H, 4-Me, 4-Ph, 3-F

E Trofimov B.A., Schmidt E.Yu., Skitaltseva E.V. et al. Tetrahedron Lett. 2011, 52, 4285.




OpHOpeaKTOpHbIN CUHTE3 auunTepcgeHunos
U3 aueTUNapeHoB U apunaueTUeHoB

L

N
— R KOBu!/DMSO
\ / Me + I N . >
// 100 °C, 4 v

Schmidt E.Yu., Ivanova E.V., Tatarinova |.V., Ushakov I.A., Semenova N V., Trofimov B.A.
Org. Lett. 2016, 18, 2158.
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AuuntepdgeHunnbl N3 aueTunapeHoB U apurnaueTuneHoB

- Schmidt E.Yu., Ivanova E.V., Tatarinova I.V., Ushakov I.A., Semenova N V., Trofimov B.A.
| Org. Lett. 2016, 18, 2158.




OpHopeakToOpHbIN CUHTE3 A2-N30KCA30NIMHOB U3 G
KeTOHOB, apuriaueTUuneHoB U rmapokcunamMmmHa

1. KOBuU//DMSO
R2 2. NH,OH'HCI R R2

R3 3. KOH o ; R3

R1\n)
= N

Schmidt E.Yu., Tatarinova I.V., Ivanova E.V., Zorina N.V., Ushakov I.A., Trofimov B.A.
Org. Lett. 2013, 15, 104.



A2-N30KCa30nMHbI N3 KETOHOB, apUALLETUIIEHOB U

12

rMAPOKCMnaMMHa
R? R2
1 KOBu NH,OH 1 KOH
R\n) + — R \n)\/\Rg 2 R I = R3
(0 N
"OH
R2
NGNS
e — | R
N.
OH

Schmidt E.Yu., Tatarinova |.V., Ivanova E.V., Zorina N.V., Ushakov |.A., Trofimov B.A.
Org. Lett. 2013, 15, 104.



OnHOpeaKTOPHbLIA CUHTE3 NUPA3OSINHOB U3 KETOHOB, apunaleTUIeHOB B
U rugpasvHoB

R3
R2 1. KOBU/DMSO Rt R2
4
le) . C . 2. NH,NHR NI
0 100 °C, 3-6 u N
|‘?4 0o 88%

Wang Y.-Ch., Wang H.-Sh., Huang G.-B. Tetrahedron 2014, 70, 1621.
Schmidt E.Yu., lvanova E.V., Semenova N.V. et al. Mendeleev Commun. 2015, 25, 131.

R
R
1. KOH/DMSO
Me L D 2. NH,NH(CS)NH,
+ = '
o}

Lmnar E.FO., TatapuHoBa U.B., Tpocdommos B.A. X KOpX 2015, 51, 137.

ﬁ 1. KOBu//DMSO
R2 2. N,Hs H,0 R! R?
1 3. HCO,H
Y = EE TS
3

0 R ”,‘\
So A0 81%

S)\NHZ ao 58%

~ ' Schmidt E.Yu., Ilvanova E.V., Tatarinova |.V., Semenova N.V., Ushakov |.A., Trofimov B.A.
| Synthesis 2015, 47, 1329.




N-®opMUNNUPas3onmnHbl U3 KETOHOB, apuUNalueTUIIeHOB, D
rmapasvHa u MypaBbUHOW KUCHOTbI

R2 R2 R2
1 KOBu! 1 NH,NH, 1 HCOOH
R\") . — g _NOBU R o e R A L0,
o O N
"NH,

R2 R2 R1 R2
RL = RIAN 5 3
I R® I R Nl R
N N N
“NH “NH ls

N N ©

O O

Schmidt E.Yu., Ilvanova E.V., Tatarinova |I.V., Semenova N.V., Ushakov |.A., Trofimov B.A.
- Synthesis 2015, 47, 1329.
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OpHopeaKkToOpHbIN CUHTE3 2-aMUHONMUPUMUAUHOB U3 B
KeTOHOB, aLeTUIIEHOB U r'yaHUauHa

R3
1. KOBu/DMSO
R? 2. (H,N),C=NH

R1 R2 NN Rz NN
\n) + :_< > r3 _3: KOH | )\ wnm jl\/\/)\
R N/ NH, R" °N NH

no 80%
F
Me S I S
. NJ\NH2 N" > NH,
Me
' <Hles
| S
OO \N)\NHZ N)\NHZ

Schmidt E.Yu., Tatarinova I.V., Protsuk N.I., Ushakov I.A., Trofimov B.A. J. Org. Chem. 2017, 82, 119.
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i 16 |
2-AMVIHOI'IMpMMM,C|MHbI N3 KeToHoB, aleTusieHoB U ryaHuamnHa

HoN

R2 R2 >=NH

t
R1\n) R O o KOBUDMSO g L HoN

(@) O R3
RS RS RS
2 | 2 .
— l/rg *Iﬁ? Y
N N - N
R' NJ\NH2 R "N” "NH, Ha R' N)\NHZ

-’
<
D
Py
w
2
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OcHOBHO-KaTanuTu4ieckasa peakuusi KETOHOB C aLeTUNIEHOM. D
OaHopeakTOpPHbIN CUHTE3 7-MeTUNeH-6,8-anokcadbuumnkno[3.2.1)okraHoB

\ 2
: R KOH/DMSO
9 R\n) + 2 HC=CH - 0 Y—Me

60-80 °C, 1y O

51%

i Trofimov B.A., Schmidt E.Yu., Ushakov I.A. et al. Eur. J. Org. Chem. 2009, 5142.
‘ Schmidt E.Yu., Bidusenko I.A., Cherimichkina N.A., Ushakov I|.A., Trofimov B.A. Tetrahedron 2016, 4510
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7-MeTuneH-6,8-guokcabuumnkno[3.2.1JokTaHbl U3 KETOHOB U aueTUrieHa

2
i R R1 R\ M
1 KOH/DMSO 1 I .
R\n) + HC=CH - R\[H\/ \ﬂ)\ﬂ
o] o] =2
R? R2 R?
a HC=CH
- e —— Zow) e —
(o) (@)
R! R
R?2 R! 2
R1 R
Me
-
SORP 0
= HO" R’ ri R
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OpgHopeaKkTOpPHbIU CUHTE3 7-MeTVIneH-6,8-AMOKC86MLWIK.I10[3.2.l]OKTaHOBB
n3 1,5-4UKeTOHOB U aueTUNeHoB

R3 4
RZ R4 R
KOH/DMSO
A G e - RS
s 70°C, 1-4 4 o)
(@) R (@) R2
R1
Ao 90%
R2 R4 R3
Rl R5 R2 R4
> R R®
O R3HO X\
N6 HO N\
RG

Schmidt E.Yu., Bidusenko I.A., Protsuk N.l., Ushakov I.A., Trofimov B.A. Eur. J. Org. Chem. 2013,
2453.

F 4




20
7-MeTuneH-6,8-anokcabmumkno[3.2.1]okTaHblI D

u3 1,5-4MKeTOHOB U aLleTUNeHoB




OaHoOpeaKkTOPHbLIN CUHTE3 auUSILMKITIONEHTEHONOB U3
KeTOHOB M aueTuneHa

21|

Me
R. _Me 6.5 Monb% KOH/DMSO ™\ R
2 Y+ 2HC=cH > R
o 70°C, 8y OH
O Me
0o 63%
OMe
Me, © Me, ©
/ o MeO O / K\
.YQ‘O S .y,\ o
(o] Me o Me
62% 51%
Me, X M
2 I N / I e’f,
Z )
OH
Me O me -
55% 55%

Schmidt E.Yu., Trofimov B.A., Bidusenko I.A., Cherimichkina N.A., Ushakov I.A., Protsuk N.I.,
Gatilov Yu.V. Org. Lett. 2014, 16, 4040.
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AUNNUNKIIONEHTEHOsbl U3 KETOHOB U aueTurieHa

R Me

R _Me KOH/DMSO > R s Me
M+ HC=cH > 0 e Y —
® 0
R

(0
. Me Me
- R)(?(R — R)(QR
OH OH OH
O o Me

Schmidt E.Yu., Trofimov B.A., Bidusenko I.A., Cherimichkina N.A., Ushakov I.A., Protsuk N.I.,
Gatilov Yu.V. Org. Lett. 2014, 16, 4040.




OAHOpPeaKTOPHbIN CUHTE3 auUSILUKIIONEHTEHONOB U3
1,5-ANKeTOHOB U aueTUNeHoB

23 |

RZ R1

R! R1 KOH/DMSO
m + R3 - R OH

(o) RZ O 20 °C, 20 muH

\

Schmidt E.Yu., Trofimov B.A., Bidusenko I.A., Cherimichkina N.A., Ushakov |.A., Protsuk N.I.,

Gatilov Yu.V. Org. Lett. 2014, 16, 4040.
Schmidt E.Yu., Bidusenko I.A., Cherimichkina N.A., Trofimov B.A. ARKIVOC 2015, vii, 145.



OCHOBHO-KaTanuTnyeckasa peakums 24

CTepUYECKU 3aTPYAHEHHbIX KETOHOB C aUeTUIEHOM.
OQHOpPeaKTOpPHbIN CUHTE3 NONU3aMeLlleHHbIX (hypaHoB

R2 R?

RH]) KOH/DMSO Me
+ 2HC=CH >
90 °C, 15 MuH R |
(o) 0~ “Me
no 86%
M M Me e
Me V& Mo Me V€ e Me Me g M
/ / / e, I
Me \ Me \ O \ I
0™ “Me 07 "Me 0™ “Me 0™ “Me
Me Me
73% 81% 51% a41%
Me Me Me ) Me
" 39 o< O
Q Q o) Me S (@) Me Q (o] Me o Me
86% 62% 36% 53%

Schmidt E.Yu., Bidusenko I.A., Cherimichkina N.A., Ushakov |.A., Borodina T.N., Smirnov V.I.,
Trofimov B.A. Chem. Eur. J. 2015, 21, 15944.
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NonunsameweHHble dypaHbl U3 KETOHOB U aueTuneHa

R2 R2
1 KOH/DMSO 1 1 Me
N+ e T e
o o

RZ Me RZ2 Me

HC=CH R e R e
T o P QR S
5> N\ on \ 0 07 “Me

Schmidt E.Yu., Bidusenko I.A., Cherimichkina N.A., Ushakov |.A., Borodina T.N., Smirnov V.I.,
Trofimov B.A. Chem. Eur. J. 2015, 21, 15944.
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NMonusamelieHHble dypaHbl U3
a,B-3TUNeHoOBbIX KETOHOB U aueTUreHa

(26 |

R2 R2 R3
. 3 NaOBu/DMSO
R\H)\/R + HCECH —— - /[ \ y
e
o 70 °C, 15 muH o) 10 85%
N N N
Me (@] \ (@] \ (@]
I\ i\
) Me Me o Me
Fe
Y
R2 R2 RS
1 3 NaOBuY/DMSO
R\[])\/R + =—Aryl > !\
o)

70°C, 15mun R
@ &
Me /\ Me /\

Me Meo O Me Meo Q

Me
Trofimov B.A., Bidusenko I.A., Schmidt E.Yu., Ushakov I.A., Vashchenko A.V.
Asian J. Org. Chem. 2017, DOI: 10.1002/ajoc.201700085.



OcHoBHoO-KaTanuTnyeckoe C-BMHUNMpOBaHUE KETOHOB aleTUrIeHaMm -
dyHOaMeHT Ansi oAHOPEeaKTOPHbIX CUHTE30B Kap6o- u
reTepoLUKNMYECKUX CUCTEM

2]

2 R2
R? AN R A\
1 cynepocHosaHne R Y |
R\n) + 7\ > | S > RV O
(o] R3/— o // R3
R3
\ R2
Rm . l )
! ~ X = R3 N N R3
N\N R3 R2 // \|/
I% \o « ) NH,
o R?
R? H X
RHH + \ R ¢ Me R? R®
(o) H RLZ/I Me

0~ “Me



