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yrnepoa — 063op

*HykneodunoHbin C
AnekTpohunbHbIn C

R,C® and ©CR’; ) -CooTBeTCTBME peakL.
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MeTtarte3uc onecdunHoB



» (ObpasoBaHue cBsiden yrnepopa- 15. O6pa3oBaHue cBsasen CC
yrnepos

C-Hykneodwunbi

A) MeTannoopraHuka

< |

C—M M =MgX, Li, Cu, Zn, etc.
0— O+

Hanpumep: peaktuBbl lpuHbApa, MIMTUMOPraHUKa, KynpaTbl, LUHK- U
KagMUMopraHuka



ObpazoBaHue cBsi3en yrneposa- 15. O6pa3oBaHue cBszen CC
yrnepon

C-Hykneodwunbi

B) EHONATLI U aHaAnNoMru
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Hanpumep:
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H H4C X
S| © e
R0~ ~Aor

X = 0~, OR’, NR/, S

aldehyde ketone acid derivatives p-dicarbonyl compounds
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C-Hykneodwunbi

B) EHONATbLI U aHanoru

UMUHBI K HUTpoOCoeaANHEeHUA
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ObpazoBaHue cBsi3en yrneposa- 15. O6pa3oBaHue cBsAsen CC
yrnepon

C-Hykneodwunbi

B) HenTtpanbHble coeaguHeHuUs C
3NEeKTPOHOMU3ObITOYHLIMU T-CBA3AMMU

S T T T

enol enol ether enol acetate silyl enol ether enamine

\:\. \Fﬂ . \\—\. |
Sl(CH‘;)?, Sﬂ(BU)} Sl(CHg)g

vinyl silane vinyl stannane allyl silane
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yrnepog

C-9AnekTpodunobli

A) KaTuOHHbIe ¢popMbl
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CHCHy—0—CH,CH; BE,® O ® BE,°

0
CH,



» (ObpasoBaHue cBA3el yrnepoa- 15. O6pa3oBaHue cBsasen CC
yrnepog

C-9AnekTpodunobli

A) KaTuOHHbIe ¢popMbl

H H
0 " 0 0,
o = L
R R’ R R’ R @ K
S S
ZnCl, /nCl,
RV “ o S “
O ZnCl, O@ O,

J’L - = /‘.\
Rr or other

Lewis acid



» ObpasosaHve cBsizen yrnepop- 15. O6pa3oBaHue cBsasen CC
yrnepos

C-9AnekTpodunobli

B) AnudaTtnyeckme coeamHeHus, coaepxalime xopoLume Hykreodyrm

8+ +—> §-
Nu N C——X ——>  Nu—CH, + :X

B

leaving group



ObBpasoBaHue cBsazen yrnepoa- 15. O6pasoBaHue cBsizen CC
yrnepoa

C-9AnekTpodunobli

B) AnudaTtnyeckme coeamHeHus, coaepxalime xopoLume Hykreodyrm

I
R—X Z*O‘SOQ‘@* W)J\OCH:’; , 3_0_ﬁ_O_CH3
X =Cl, Br.1

0S0,CF; (0
tc:-s.yhte (OTs) A\J triflate (OTT) sulfate



» (ObpasoBaHue cBA3el yrnepoa- 15. O6pa3oBaHue cBsasen CC
yrnepog

C-9AnekTpodunobli

B) Kap6oHuUnbHble coeanHeHUA
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Nu @ C — | —> products
7N Nu \ "

Hanpuwmep:

O 0 O 0 O
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R Cl R O R R H R R” R OR” R NR’,

acid chloride  acid anhydride  aldehyde ketone ester amide



» ObpasosaHve cBsizen yrnepop- 15. O6pa3oBaHue cBsasen CC
yrnepos

C-9AnekTpodunobli
N o,f-HenpeaenbHble KapOOHUNBbHBbIE COeANHEHUS
0 @(\f@ie 5+ 0
7Y s T
R X R X R X
X = H, alkyl, OR

Hanpumep, peakuus Muxaans:

Nu. /\’/} (_A g) ot Nu 0
57" \K\r ' 3
R X R X

X =H, alkyl, OR
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yrnepog

MeTannoopraHuka

Br Mg MeBr
EE—
W — Y\/
) Li

2 RLI + CulX ——> RyCuLi + LiX

[ithium
organocuprate

Q) RLi + HeX, —— R,Hg + 2LiX

organomercury
compound



yrnepoa

ObpazoBaHue cBsi3en yrneposa- 15. O6pa3oBaHue cBszen CC

Hanpumep:

MeTannoopraHuka

R-Li + R-Br —<— > R-Li + R-Br

S+ Buli —> T\ + Bubr

Li

QBI‘ + 2 *\‘Li — @Li + :< + LiBr
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yrnepog

MeTannoopraHuka

NMpo6nema: HYKINEO®PUJIIBHOCTb vs OCHOBHOCTb

QCEC—H + Buli — @Czceu@ + BuH
Q /9 O Lit
C + BuLi —
\CH3 BU

CH;



ObBpasoBaHue cBszen yrnepoa- 15. O6pasoBaHue cBsizen CC
yrrnepon

MeTannoopraHuka

NMpo6nema: HYKINEO®PUJIIBHOCTb vs OCHOBHOCTb

PeweHue: ncnonososaHme HEHYKJITIEO®UIIbHbIX
OCHOBaHUM

l\ _Si(CHj3)3

Li—N K—N KH

T/ “Si(CH;)3

LDA KHMDS potassium hydride



ObpazoBaHue cBsi3en yrneposa- 15. O6pa3oBaHue cBszen CC
yrnepon

MeTannoopraHuka
) OH
R, R,
M = MgX. Li R,
N _Li

R 0

p N i HO
Ri-Li + RQ—C—NK — > R~ MOLI —> R JLR
R R; R, !
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yrnepog

MeTannoopraHuka
-M
0 O 0
-MOEt [.R-M
RM  + R]JL o R~ OF R o R«’»Rl
M = MgX, Li R

R,-Li a @ Ry-Li OLi HED
R,CO,H —> R,CO, — R]+R2

OLi1

R,



» (ObpasoBaHue cBsiden yrnepopa- 15. O6pa3oBaHue cBsasen CC
yrnepos

CooTBeTCcTBME PEaKLUMOHHON CMTOCOOHOCTHU

_lo + at— —— KABOOM!
| |

If, for example, a carbanion nucleophile was reacted with a cationic
electrophile, it is unlikely that the desired carbon—carbon bond formation would
be detected, even after the smoke cleared (ORGANIC CHEMISTRY, AN
INTERMEDIATE TEXT, Robert V. Hoffman, New Mexico State Univercity, 2004
by John Wiley & Sons)

(CH4)3Si0 ?
+ IEErL i
N ‘ —— N0 reaction
H;,C/kCHz " 0CH,



» (ObpasoBaHue cBA3el yrnepoa- 15. O6pa3oBaHue cBsasen CC
yrnepog

CooTBeTCcTBME PEaKLUMOHHON CMTOCOOHOCTHU ,:(=>
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yrnepog

CooTBeTCcTBME PEaKLUMOHHON CMTOCOOHOCTHU

O,N__-R 25°C .
o + RX — no reaction
0] 0
O 0 25°C
Ay R X Y
S R
0 0 0 "
R:*J\ +RX > R’)J\/R i R")J\<R ' Rf&i
e R R
0]

~78°C R!)J\/ R

R—C=CO + CHy,CHyl ——» R—C=C— CH,CH,



» (ObpasoBaHue cBA3el yrnepoa- 15. O6pa3oBaHue cBsasen CC
yrnepog

EHonATbI, anbaonbHanA peakuus

enolate carbonyl p-hydroxyketone
nucleophile electrophile

O
/\/@ HO ‘
CHer - CH/J CH,

aldol disconnect
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yrnepog

KoHaeHcauunsa KnanseHa — crioXkHo3(hupHbIX aHanor anbAosfibHOM

peakuum
©
0 0 O O O O
D qoe e S
CH; CH; CH; CH; CHj

p-ketoester



O6pasoBaHue cBda3en yrrnepoa-

yrnepon

15. O6pasoBaHue cBasen CC

HenTtpanbHble C-anekTpodpurbl 4HacTo HYXXOalTCA B
AOMNoONIHUTeNbHOWU akTuBaLumn

TiCl,
e
or AlCl,

ZnCl,
SnCl 4

R—Cl

AIC,

—_—

R Cl or
FeCl,

O BF,

—_—

TiCl,

or BF;
RE ZnCl,

O+
R---Cl----M
0

R™ “Cl--AICl

equivalent to [R*]

equivalent to [R—CEO@]

o
F:BO 4 }

7\

equivalent to
{ Rl){{-)\

equivalent to {

R,
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yrnepog

HentpanbHble C-anekTpodurnbl YacTo HYXXAAKTCA B
OOMNONMHUTENbHOU aKTUBaLUUun

Hanpumep, peakuusa ®Ppuaensa-Kpadprca



» (ObpasoBaHue cBA3el yrnepoa- 15. O6pa3oBaHue cBsasen CC
yrnepog

HenTtpanbHble C-anekTpodpurbl 4HacTo HYXXOalTCA B
AOMNoONIHUTeNbHOWU akTuBaLumn

Hanpumep, peakuusa Mykasama

OSi1(CH;3)4 O OH
] 0 TiCl, |
Y e
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yrnepog

HenTtpanbHble C-anekTpodpurbl 4HacTo HYXXOalTCA B
AOMNoONIHUTeNbHOWU akTuBaLumn

Hanpumep:

TiCl
0 T ot ) OH
%‘\“AS'M TiCl, ||,/’Q/Q H,0
RIA + ey — R1/\Rﬁ X SiMes — RIM

R,

n Y OY (GSiMe,
s,
*) BF,
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