Yactb V. OCHOBHbIE TUNbI NpeBpaLLeHUN OpraHUYeCKMX CoeANHEHUN 1

V.1. Peakuuun HykneodunbHOro sameLyeHus

BumonekynsipHoe HykneodunbHoe 3ameLieHune (Sy2)

Hykneodunn — monekyna wnm yactuua, obnagarowaa HenogeneHHON Napou 3NeKTPOHOB
(ocHoBaHue Jlblounca)

RX+Nu — RNu + X EA nepexopHoe

ckopocTb peakuun V = K[RX][Nu] k™ cocTosiHue

oOpalyeHune KoHcpuUrypauum

R-wsomep S-Msomep

nepexonHoe COCTosiHue



daKkTopbl, BAUAKOLLKUE HA CKOPOCTb peakLmm

[1. CTpoeHue ckenerta ]

CKOpoCTb peakuuu ankunranoreHugoB U3MEHAETCA B crieayrowem psgy:
nepBuUYHbIe > BTOPUYHLbIE. TPeTUYHbIe B peakuuio no 3ITOMy MeXaHn3mMy He BCTynawoT
(ctepuyeckun cpakrop).

X  XOTSl ankunranoreHna v nepBuUYHbIA, OH ManiopeakLuMOHHOCNOCO6eH
(cTepuyeckue 3aTpyaHeHus y -yrnepogHoro atoma

BeH3unranoreHWAbl U annunranoreHMAbl OMeHb aKTUBHbI B peakLuuu
(ctabnnusaumsa nepexogHOro COCTOSIHUSA).




reTepoaTOMHble 3aMeCTUTerin y Toro xxe atomMa yrnepoaa, 4to un yxoasillas rpynna,
yBeJINYnBarT YAaCTUYHbIN NOJIOXKUTESIbHbIN 3apsa Ha 3TOM aTOMe yrnepoaa,

ycunumBas 3rieKtpoctatn4dieckoe nputarmBaHune HyKneod)vma K HEMY.
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M, npoucxoauT No GUMONEKYNAPHOMY MeXaHU3My HykKneodUnbLHOro 3amMmelueHns Sy2!
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2. PacTtBOpuTenob

{a. CKOpOCTb peakunm nponopunoHasZsibHa KOHUEeHTpauunsaMmM peareHToB (OHM OONXKHbI
pPacTBOPATLCA B NnoAaxoaswemM pacTeBopuTerne)

6 NonsapHble ucxogHble (Hykneodun) u KOHe4YHble NPOAYKTbI (yXxoAasLwas rpynna) u ™
ManonosisipHoe nepexoaHoe COCTOsIHUE — B NOJSIAPHLIX pacTBopuTesnsax (0cobeHHOo
NMPOTOHHbIX) XOPOLLUO COSfIbBAaTUPYHOTCHA UCXOAHbIE U KOHEeYHbIe, HO Mano
COfibBaTUPOBaHO NepexoaHoe COCTOSAHUE, YTO NOBLILIAET IHEPTUIO aKTUBaLUN U

CHNXaeT CKOPOCTb peaKkuuuum j
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conbBaTauusi KATUOHA anNnpPOTOHHbLIM
ANNONSIPHBLIM pacTBOpPUTENeEM



B. [pupoaa Hykneodmna

[nyneodwm = OCHOBaHWe, HO OCHOBHOCTb U HYKNeOo(PUNbLHOCTb MOryT He coenap,aTb!}

- iy nonoxeHue paBHoBecusA, onpeaensemMoe OCHOBHOCTLIO
Nu + H" == NuH
(0OCHOBHOCTb - TepMOAMHAMUYECKaA XapaKTepnucTuKa)

: |8+ | HYKNeodUINbHOCThb - napaMeTp, onpeaensioWwmnin CKOpoCcTh

| X- | peakuum (KMHeTU4YecKas XxapakTepucTuka)

kncnotHocTb: HI > HBr > HCI > HF
MpuymnHa - 6onbLUas YCTOMYNBOCTL OOMbLUEro No pasmMepy aHUOHA

OCHOBHOCTL -F " >ClI'>Br >1I’

cuna Hykneoduna B npotoHHoM pactBoputene: I"> Br' > CI'> F°

MpuyuHa - yBenunyeHune achppeKTMBHOCTU CofnbBaTauuu, NpMBoAsALLEN K
Aernokanusauum sapsaa ¢ yMmeHblUeHueM pasmMmepa aHUoHa

cuna Hykneodwuna B anpoToHHoM pactBoputene: F>CI">Br > I

anI‘II/IHa - OTCyTCTBMUE CcoJibBaTalMn aHUOHa NpUBOAUT K yBeJIM4eHUNo
vﬂOTHOCTM 3apsaa Ha aHUWoOHe C yMeHbLeHnem ero pasmepa /




HdenpoToHupoBaHHasa hopma siBnsieTcsl 6onee CUNbHLIM HyKreodunom,
4YyeM NPOTOHUPOBaHHas

H,O 6onee cna6biit Hykneodun, yem HO"
ROH 6onee cnabbiit Hykneodun, yem RO"

‘NH3; 6onee cna6biit Hykneodun, yem NHy"

Cwvna Hykneodmna yBenim4mBaeTcs C ero nonsipm3yeMocTbio (C yBenimyeHmMem pasmepa atoma -
HYKneouribHOro ueHTpa

RO™ 6onee cnabbiin Hykneodun, yem RS, NH; - 6onee cnabbin, yem PH3

r. Mpupopna yxopsauwen rpynneol

Yxopswas rpynna siBnsieTca Tem bonee «xopowen», 4YeM OHa fydlle nonspusyema
U flydlle conbBaTUPYeETCA, TO eCTb, YeM boriee cnabbiMm OCHOBaHMEM OHa sIBISieTCA

I'>Br>CI'>F  H,0>>HO




nnoxas opoLlias

yxopasias 'yxopasias
rpynna rpynna

napa-ronyorncynbdoxn
(xnopucTbin TO3UN)
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p-TsO" - ananor cynsar-aHnoHa -
R/\OTS Xy RCH,X ouYeHb cna6oe ocHoBaHMe
- p-TsO-

XopolLasi

yxoaswas
rpynna




OH, 18-kKpayH-6 achup

*

: ,ao pacTBOPMMbIA KOMJIEKC, B KOTOPOM
j KaTUoH 3apcheKTUBHO conbBaTUPOBaH,
a aHWoH (Hykneodomn) - HeT.




KaTanusartopbl mexdga3Horo nepeHoca

OH K,CO;
peakuusa He NPoMCXoauT -
+ CHyCl; >< — ROH cnuwkom cnabii Hykneodun!
OH notaw He pactBopum B CH-ClI>
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TpuaTun6eHsunammonun xnopug (TABAX) yeTBEepTUYHOE aMMOHUKUHOe ocHoBaHue (YAO)
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MoHomonekynsipHoe HykneodunbHoe 3amelieHune Sy 1

RX + Nu” = RNu + X"
cKkopocTtb peakuum V = k[RX]

pauemMmusauyus
* HBr
OH Br
R-n3omep pauemaTt

MexaHn3m peakuum:

. Nu
RX—XFR —>» RNu

A

JIMMNTUpPYyloas
cTagusa

KapOOKaTUOH

¢

CDaKTOpr, BInsoLWne Ha CKOpPpoCTb peakKuuun

1. CTpoeHue ckeneTa

CKopoCTb peakuuu onpeaensaeTcsi yCTOMYNBOCTbIO KapboKaTUOHA U UBMEHAETCA B
crnepyroLwem paay: TpeTudHble > BTopuUYHbIie. [lepBUYHbIe ankunranoreHuabl B
peakuuio No 3TOMy MexaHu3My He BCTYnaroT (NepBrUYHbIe KapOOKaTUOHbI HEYCTOUYUBDI).



AnnunbHble U 6eH3UNbHbIE KATUOHbI OYEeHb YCTOﬁHMBbI =
annun- n 6eH3unranoreHNAbl akTUBHbI B peaKkunAax MOHOMOJIEKYJIAPHOIro 3amMmeLleHus.

CyOcTpaTbl, cogepxaliue rerepoaToMHbIM 3aMeCcTUTENb y aToMa yrnepoaa,
CBSI3aHHOrO C yxoAsiLieun rpynnoun, oo6sagaloT BbICOKOM aKTUBHOCTbHO
(pe3oHaHCHO-CTaOUNMU3NPOBaAHHbLIN KAaTUOH)
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[ Yyet NPOCTPAHCTBEHHOIo CTpoeHus MOHGKYHI:I
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><\OH > >®0H2 -o->>@_/ 2

NEt, TsCl

- OTs 3
SN2 ¢ TpyAaom - cTepuyeckue Sn1 c Tpynom - o6pasoBaHue
3aTpyaHeHus NnepBUYHOro KaTMOHa

2. PactBOpUTENDb

Ha numutupyrowen ctagum nponcxoauT pacnag cBA3u yrrnepoa-yxoasiwas rpynna
(nonsipHoe nepexoaHoe COCTOsIHUE, HEOOXOANMOCTL COJfibBaTauun yxoasilen rpynnol).
ConbBaTauus Hykrneoduna HEKPUTUYHA, OH yYacTBYeT Ha HeJIMMUTUPYIOLLEeN CTaguun.



W
anpoto
DACTBOL

DOTOHHbLIN
pacTBopuTenb

= ""H-SOlV

KapOoOKaTUOH

H-Solv

nepexogHoe
COCTOSIHME

"y !
~‘3 Flpupo,q,a yXO.CI,ﬂLI.l,eVI rpynnbl nmMmeet 3|-|a‘-|e|-w|e ‘TaK Kak CBﬂ3b C Hen pBETCFI Ha

ﬂMMVITVIpy}OLI.I,eVI CTaFWIVI YeM HUXKe OCHOBHOCTb Tem nytu.ue yxo.q;lu.|a;| rpynna.

- ..I. - ..I.. e ..-I.. - o ; - ..-I.

. B e o . AR

NMpoToHMpoBaHMe rMAPOKCUNLHOWN rPYNMbl — 3NEeKTPO(PUNbHLIU KaTtanu3 3ameLeHns no Sy1
(nepexoad OT OCHOBHOrO rMApPOKCUA-aHMOHA K MarioOCHOBHOM BoAe)
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: Ph%ﬁ
HO H,SO, (60%) el Cl +H,0
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-HCI -H*
Cl
Ph—<
Cl Cl
Ph ®
T . cl OH b
H
Ph_|_OH 4N Ph_l_o"' e —> Ph >
-HClI -H* AanbHeWLWnin
Cl CIH Cl (o) rmgponus
e Ph—< XMOPUCTbIIA
6eH3oUN
OH
@
H,0 AT, H,0
RX ——»  R—XAg ——3 ROH
Ag 3NeKTponnbHbLIN KaTanus -AgX
X = ranoreH MoHamm cepebpa -H*

4. NMpupoaa Hykneodnna sHa4YeHUsi He MMeeT — B3aMMOAENCTBUE ero ¢ KapooKaTUOHOM
NPOUCXOOUT HA HENTMMUTUPYIOLLIEN CTaguN.
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S0 Y
-HCI
Cl
R-nsomep

peakumsa npoucxoaut B "KrneTke" pactBoputens (6eH3ona) c coxpaHeHnemM KoOHdurypauumm
acuMmMmeTpuYecKoro ueHTpa. B cnyyae ucnonb3zoBaHus B KadectBe n3bbiTka SOCI,,

npoucxoanT YaCTn4yHasa pauemMusauus

MOH-pa,EI,VI KaribHbIX MeXaHU3M 3aMeLleHUs

RX :—u> RX == R’ Nuy RNu BX 3 RNU
- u -

-RX
1 27 2 1°
RX % RX —> R L» R—R!
R'MgY ™’ 7

|_> R1° MgY* L’ MgXY

-MgY*
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AHanu3 BO3MOXHbIX HanpaBJieHUUN aTaku HyKneod)vma Aans OL-6p0MKeTOHOB

O SN2 3amelueHue
TR H (. E2 3nMMnHupoBaHue
[ A
? D
1 Br
NG O 0

o
N Br_Nu o) £ S
) TR —
?1 _) Br SN2 ) SN2

Nu Nu Nu

MeperpynnupoBka PaBopcKoro

2," \ T 2 0 N o
2 H _»Nu' )l\gBr Nu- > 79,
- NuH S ? TR K__)
Br D
\)]\Nu ] Nu \)j\ Hykneodwun - cunbHoe OCHOoBaHue
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V.2. Peakuuv aniMmMMHMpPOBaHUA

Tononorua
>< -AB >’ 1,1-anuMmunHnpoBaHue (0-3aNMMUHUPOBaHUE)
KapbeH
HO- ©
npumep: CHCI; —O>CCI3C—> .CCl,
H, -CI’

X Y
— — 1,2-anMMUHUpPOBaHMNe (B-aNMMUHUPOBaHME)
XY /

H Cl
npumepbl: >_< \/\ EtO’ >_<

/\/\Br —> 1,3-anMMmuHupoBaHue (y-aIMMMHUpPOBaHUe)

X
A
Y XY ® -3NTMMUHUPOBaHUe
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BumonekynapHbiu MexaHU3M [(3-anMMuHuUpoBaHusA E,

Y 2
Nu” \ -

At X (Nu

|5_| +] + BO3MOXHble HanpaBeHus

\ °CH /H5 aTaku

CH \~C

/ . H> HanpaBneHue ataku ynpaBrnsieTca OCHOBHOCTbIO HyKrneoduna —

Nu Su2 BbICOKasi OCHOBHOCTb OnaronpuaTcTByeT 3NTIMMUHNPOBaHUIO
N

cKkopocTb peakuun V = k[cybcTpaT][ocHOBaHuE]

CUHXPOHbIN NpoLuecc, yxoaswue rpynnbl siexxat B OAHOWN
NSIOCKOCTU, CBA3U HarnpaBJieHbl B NPOTUBOMNOSIOXHbIE CTOPOHDI

opoOMTanbHbIN
KOHTPOJb peakuumn

nepexogHoe -X-
COCTOsIHUe



nepexogHoe
cocTosiHue

no npasuny
3avueBa
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KoHthopMaLMoHHbIN aHan1M3 No3BoNAET onpeaesniuTb OCHOBHOE HanpaBsieHMe peakuuu:

KOHd)OpMauMM B KOTOPbLIX MOXeT ﬂpOI/ICXO,D,VITb peaKuuns

B" H,C H3C Gonee
ycTonumnBas
H;C H < Br CH3 KOHcopmMauus
H

Ph
Br H

Ph
Ph

mpeo-chopma

Ph Ph
Ph

E -
tOE

Br

Z-nomep

3pumpo-cpopma



B -5 5

yuc-nsomep npasuno 3avueBa
(ocHoBHOM KOHbOpPMeEP)
Br 6naronpuaTtHas ans peakumm KoHdopmaums

H
H
Br
-
(H3C)3C . > H
H
H

C(CH3);
mpaHc-u3omep mpaHc-n3omep
(ocHoBHOM KOHpopMep) (MMHOpPHBLIN KOHOopMep)

3aTa peakuums
naet ObicTpee!

eAUHCTBEHHbIN
NPOAYKT

HepeakLMOHHas KoHgopmaLus peakuMoHHas KOHdopMauums

25
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Peakuus Nl'ocpmana (anmmmnHmnpoBaHue)

CBsa3b C-H pBeTCcA HecKonbKo ObicTpee, 4Yem cBA3b C-N, noaTtomy atom yrnepoaa, oT
KOTOpPOro oTwennsaeTcs NPOTOH, NpnodbpeTaeT KapObaHNOHHLIN XapakTep. MocKkonbKy
ankurnbHble 3aMeCTUTENN ABJISAIOTCA AOHOPaMMU 3JIeKTPOHOB, NepBUYHbLIN KapOaHNOH
CcTabunbHee BTOPUYHOroO, YTO U onpeaensieT HanpaBrieHMe peakuuu.

_L@_ N §
)\H/ 8 /\H/

H,C C t H,C*
e U e e i g
H H E2 H ,~ H -N(CHj);
V\ /r ’\ - H,O
HO- NPOAYKT NO npasuny
HO NodmaHa
nepexogHoe

COCTOsAAHMeE



Peakuuu anummnHnpoBaHusa, npuBoasiume K oopasosaHuio ceasu C=0

KniouyeBasi ctagusa oKucrieHMe CNMPTOB — peakuusi aIMMUHUPOBAHUS

OH 0o
Er°*
P
RW TR 1 R™ 'R
- + /HOCrOz' ~«— npespawaetcs B Cré*
R (0]
A
/™ H \;:'_/?) anuMuHupoBaHue E2
H—O S\ OTHOCUTENbHO cBsA3n C-0
\ HO ‘o0 |
H Y
CUNbHLIN
akuenTop
aHanoru4yHo C .
Az - X2 O‘) "X > RCHO X=Cl,Br,|I
RCHZOH RCH20 -X_-> -HZO . ’ ’
HO- (VH
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OkucneHue akTUBHbIX ankunranoreHnaoB

o |
I +
RCH,X > )\‘ (CH3)23 -
N02 -0\ﬁ/0' E
){ )I\ -O\g:O 3
N
s
o H

28



29
[MOHomoneKynﬂprlv’l MeXaHU3M 3NIMMUHNPOBaHUSA E1}

NMMUTUpPYIOLLAA

A cTtagus
| — ® —H+> E1
-CI’ .
KapboKaTUOH
Nu SN1 *

ckopocTb peakuum V = k[cybcTpaT]

Ona peanusauum 3TOoro MexaHnama Heobxoauma yCTon4MBOCTbL OOpa3yrolierocs
KapboKaTUOHa, TpebyeTcsa xopoluas yxoasiiaa rpynna, peakumm cnocobcreyeTt
NoBbILWEHHaA TeMmnepartypa, U Hy>XHa MarioHykrneodunbHaa cpeaa (KOHKypeHUus ¢
MOHOMOJSEKYNAPHbIM Sy 1 3amMeLLeHnem)

H,SO
E1 —— | on HCly Cl Sy1
unu HCIO, I

t
CI" - cunbHbIN HYKNeodun, HSO, - cnabbin
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[ OGpa3oBaHue KapbokaTUOHA O3Ha4YaeT BO3MOXHOCTb neperpynnwposox!}

Ctepeoxmnmus npouecca (KoHopMaLMOHHbIN aHanu3):
Cl

)\/ (CH3hCO PO BT \)

E1

KOHdopMaLUuK, B KOTOPbIX MOXET NMPOUCXOAUTL OTLWEeNsieHUue NpPoToHa
(cBsaizb C-H gomnxHa 6bITb NapannenbHa BakaHTHOW opoutanu

BaKaHTHasA p-opobuTtanb

% H H

H;C H
H CH
H CH; =t CH; == H CH; = CH;
H CH, H3C H
\ H

Al J Y

Gonee yctonunBblie KOHthopmauun
(nx copgepxaHue Bblille),
M3 HUX obGpasyeTcs MmpaHc-n3omep

M3 3TUX KOHhopmMaLmn obpasyeTtca
yuc-nsomep
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>_< H,SO, (pa36) >L< -H* > < > <

G

Gonee yctonumBas

HeycToM4YuBasa KoHcopmauusa KoOHdopmMauusa
H3C H H CH,
H;C
2
1 CH;
£oiC, C,Cq 1



Kt XF = H i

He obpa3yeTca

CBsa3b C2-C3 Cesa3b C2-C1
H C(CH3)s H H
H3C CH,3 / CH,
(H3C)3C
H H
OYeHb HeycTon4uBas ycTonumBasi KoHchopmauusa
KOHcpopmauus (o6pa3yetca MeHee 3aMeLLUeHHbIN

arikeH)
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MexaHnusm E1cb

MNepBas ctagnsa — oTpbIiB NpoToHa. O6bLIYHO NpoNCcXoaUT B criyyae, Korga NpoToH
NnpUcoeauHeH K rerepoaTomy. A A

:lH ’\Nu' ‘. 8

T i e

X Kap6aHMoH
nepsas ctagusd - IMMUTUPYyOLLas aHNOH J
el
.l
X X
H H
E1cb E2 E1

Peakuus aniMMMHMPOBaHNSA MOXET criefoBaTb He CTPOro 0O4HOMY MeXaHU3MY,
a B bonbluen U MeHbLluen cTeneHn eMy COOTBeTCTBOBATb.
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KommeHTapum:

Peakuuu E2 n Sy2 aBnAaoTCcAa KOHKYPUPYIOLWMMU — NOBbILLEHUE CUSbl OCHOBaHUA U
TemMnepaTtypbl NPUBOAUT K YBENTUYEHUIO 0NN IFTIUMUHUPOBaHNSA

Peakuun E1 n Sy1 ABnA0TCA KOHKYpPUPYHOLWMUMU — INTUMUHUPOBAHNIO CMOCOOCTBYET
HeHyKneodurnbHas cpeaa 1 NOBbILLEHNE TeMnepaTypbl

YBenuyeHne nonsipHOCTU pacTBOpuUTENs B OOMbLUEN CTENEHU YCKOPSAET peakuuro
3ameLlyeHuns no Tuny Sy2 no cpaBHeHUto ¢ E2

Yem nyywe yxoasiwasa rpynna, Tem B 0ornbLuen cterneHn anmmmHuposaHue E1
npeBanupyeT Hag E2

3amelueHue y b-yrnepogHoro atoma cnoco6¢cTByeT 3aIMMUHUPOBAHUIO 3a CYeT
3amelleHus



Muponus auetaTos CWH-3aNMMnHMpoBaHue
0_%0 HanpaelreHne peakumm CtatTuctnyeckoe (nponole,MOHaano
,\\' - /\ KONMYecTBY NPOTOHOB Y B-yrnepoaHoro atoma
H
- CH,CO,H

Peakuus YyraeBa g

CSy /&
o~ TN

CS, CH;,l
—> )\ . y N H — /%

KCaHTOoreHart
AnumunHupoBaHue no Koyny

N(CH), 0; —N’:} =
)\ ~H TN Y
— N—OH
OKCUO aMMHa /
OeranonaupoBaHue ?r
H Br H Mg



HykneodgunbHoe 3amelleHne B apoMaTU4YeCKOM psay

SN2 © SN1 é

SN2 - HEBO3MOXHO (CTEepeO3NIeKTPOHHbLIU KOHTPOJIb),

Sy1 - HeBO3MOXHO (HeycTOMUMBLIN PEHUSTbHbLIN KaTUOH,

BaKaHTHasi sp2-rubpuaHasn opoutann)

H,O/NaOH
340°

Cl O
H,0/NaOH
180° x
02N OZN

PhCI 3» PhOH —» PhO"
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Cl
H20/N82CO3
100°
G o O,N NO,
NOZ NOZ
Cl O

H,0

100°

[ MexaHuam peaxuuu:}

ApomaTtunyeckoe HykreodunbHoe 3amMelleHne SyAr

X
X Nu X Nu X Nu
6+é rNu'
N
A
©
R R R R
_ -

Y

aHWOHHbIN G-KOMMJIeKC (KOMMNIeKc
Me3eHrennmepa) akLuenTopHble 3aMecTUTenm
B OpmMo-rnapa-nonoXeHUAX cTabnnmsmpyror

Nu

R
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A JIMMUTUPyroLlas 38

cTtagus
X Nu X Nu
v G-KOMMMeKc
© I
N®
NO, & NP
pe3oHaHCHaAa cTabunusauus
c-Komnnekca HuTporpynnowu (-M-achcpekr) .

KaK npaBuno, JimuiMnTupyruias craguma - o6pa3OBa|-me o-KOMMJiekca

CneﬂOBaTeanO, PAA aKTUBHOCTU apusirasioreHMaoB.
PhF > PhCI > PhBr > Phl (vnaykTuBHbIn 3apsg ranoreHa
yBenuuuBaeT 5+ Ha coceiHeM aTome yrnepopga!)

X Cu’

Nu”
-CuX

peakuus KaTanusnpyeTcs ConsiMu Meau, U B 3TOM crniy4ae
peakLuMOHHaA CNOCOOGHOCTbL MeHsieTCs B crnepylowemM psaay:
|>>Br>CI>F



PhOH

HO- * Cu*, 300°

PhCN ¢ CUCN. pnci =222 PROPh Yrioman

Cu™, 250

2 Phl LY. Ph-Ph Yneman

Phi Rt 3 R—==—Ph XogkeBuu-Kagbo
NUPUANH
CoyeTtaHue CoHorawmpbl
Cul R
B - BE
R=—===H Et,NH R=————==Cu ||_
Ar s e A | |
(PPh3)sPdCI | — R—— AL e o
ArX > L—Pd—X L
Ar
5L PhF 80 °C Rh2+ CH,OH
Rh e oL — Ll PhOCH,

-PhH - MeTannoueH

MeTannoLueH



[ApMHHbIVI MeXaHu3M (oTLUensieHue - NnpucoegnHeHue) 1

cl NH, NH,
1:1
cl
KOH 34o° l ]

aernapobeHson
(6eH3uH, apuH)

apomaTtuyeckoe u
OYeHb HeycTon4ymBoe
coefunHeHue

Y
l:/> @Nu . @Nu
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PhCI NaOH/H2° il
360° 2. H,0
1. PhO 2. H,0
1. HO-
2. H,0

"\

o o .
(0)
/©/ ¥ ©i ;s Ph/ \Ph | . \‘ ’
Ph Ph .
©
o R 50 o
¢heHOoNAT-aHNUOH - aMOMAEHTHbIN
e S Hykneodwmn (n u xt), cnocobeH
© NPUCOeANHATBLCA K AUrnapooeH3ony

BoccTtaHoBUTeNbHaA akTUBaLUSA 3aMeLleHuUs

M = ° - L9
PhX =3~ PhX ——3= Ph Nug phne —PPX o PhNu

- PhX
psap aktusHocTu ranoreHos: | > Br > Cl > F

M = Na, Li, K Nu = RO, R,N"
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BuHunranoreHuasbl

C|/\ - %ﬂé\@

yBesind4eHHbIn nopspok ceasu C-Cl

/)
o, o BumonekynsipHoe HykreocdunbHoe 3amellteHue (Sy2) HeBO3MOXHO - aTaka
H’ ( \ B NJZIOCKOCTU MOJIEKY bl MPOCTPAHCTBEHHO 3aTpyAHeHa

Nu’

o,

»\“X Y, 3amelueHue no tuny Sy1 u anumuHupoBaHue E1 -

H’ \ ~ - H HEBO3MOXHO MO NPUYNHE HEYCTONYUBOCTU BUHUITbHOIO
-X KaTUOHa



BaKaHTHas sp?-rmbpuaHas opbuTanb BaKaHTHasa p-opbuTtanb 43

¥

Sl
uy, (:X
— it BumonekynapHoe anMMmmnHupoBaHue E2 BO3MOXHO, HO
e npoTekKaeT B 60see XeCcTKux ycnoBusx, 4em B crniyyae
H 4 -NuH anKunranoreHMaoB
Nu’ 5
NMpucoeauHeHne-oTwenneHne

R e R Nu R

\\::;\ b5 g é}——{( __;?., ‘\:::\

X A XY Nu

R gonxeH ObITb CUNbHLIM akuenTopom!
Hanpuwmep:
(0)

u
X X e O Nu

yCTOMYNBbLIN KapO6aHUOH



X | | PdCI,(PPhs;),
i

R Cul, HN
OR 2
30 muH, 20 °C

Peakuyunsa Xeka >=<

R*X 1
Pd(l) = Pd(0)L, —3 R*—Pd(ll)L,X -~

H Pd(ll)LX R1 R®
R1llm.. Gttt R3 > >=<
7 pe - H—PAMLX T oL N,
.
Pd(O)L,,
-BH

PhBr
%\CO;;C Bl gy i \%\CO CH
[Pd] 3 3

44

O R

Z

CoHorawwupa

OR

R4 Pd(I)L,X

Ha, R

oy o“‘\

=y e

R R?

R4 = apun, ankeHun, 6eH3un
X =1, Br, OSO,CF;
PdCl,, Pd(OAc),

L = PPhy

B = NEt;, K,CO3;, NaOAc
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Peakuuu Kpocc-co4yeTaHUAa MeTansiopraHn4eCcKux coeamHeHumn

NPOMCXOAUT TONbLKO B criy4yae
BbICOKOM aKTUBHOCTHM ranoreHnaa B Sy2-3amelueHuu!

RMgX + R'X » R_Rl

Hanpuwmep:

MgBr
/\/Br )\ >/\)\ PhMgBr + CH3;l ——3> PhCH;
Ho!

ArPd[P(Ph3)] '
ArMgHBr + Ar'Br $ Ar—Ar

MgBr Ph
PhBr
o
/©/ NiCl,[P(Ph)s], /©/

Tro, 0°

NgBr X\  NiCly[Ph,P(CH,);PPh,] |
+ | o
~Z Tro, 0°
H4CO Br” N

H,CO

N\ /



CN
2 NiCl,(PPh;), O
+ r
(o}
X e, 0 O
>
+ & (@)
o” Zncl T Tro, 20 CO,CH;

PhPdI(PPhs),; N*Buyl
Ar,Hg + Arl e P Ar AT
A o (60-95%)

AHanormn4yHo MOryT ObITb MCNOJSIb30BaHbI U onoBoopraHn4yeckune coeanHeHus

BuHunupoBaHue apeHOB

>j R
)2 AlH R il ArBr —_—
= s o e it

Al(C4Hq-i) Ni(PPh;), Ar




s

ArMgBr
Pd(PPh;),

(CsHs)zan Cl
-

f
&

ZnHCI

-

R

B iy

o

: Ar
Ni(PPh;),

ZnCl(CsHs),
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