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CH5N->
(diazomethane)
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Sy — extremely unstable
H2C N= diazonium cation
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OH OMe
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kovetelmény: az OH-csoport protonjanak elegendéen savasnak kell lennie
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diazomethane has a boiling point of —24 °C, and it is a toxic and highly explosive gas

eloallitas: in situ
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N-methyl-Mnitrosourea ANmethyl-MAnitrosotoluenesulfonamide
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a mechanizmus

a diazometan fotolitikus bomlasa

e ® hv

8 valence ___ H,C N=N
electrons

2 electrons leave

a képzodott karbén reakcidja

OH :CHQ
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OMe
low yield
= No + | CHy | ==--- 6 valence
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a carbene
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insertion in an O-H bond insertion in a C-H bond
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beékelbédés (inzertalddas) o kotésbe
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insertion in a C=C bond

beékelbdés (inzertalddas) n kotésbe
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(1) hé vagy fénybesugarzas hatasara torténé bomlas
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intermedier (rédium karbenoid komplex — nem stabilis)

CrCO)g W(CO0);

Ph OMe M OMe

stable 'Fischer carbenes’

stabilis fém karbenoidok



loss of CI~ from

three electron-

withdrawing CI atoms carbanion forms
Hﬂm l,,,._ﬂ/EL 5 /CL the carbene + Cl
H L t.cl - C n._.-l : .
4 AN
Cl | Cl

acidic proton dichlorocarbene

ha a dog proton nem akar lejonni (nem elég savas), akkor erdsitsuk a bazist

erds bazisok: BuLi, LDA (litium diizopropilamid), t-BuLi/t-BuOK (Schlosser bazis)

LI

\I/Br BuLI R Br  warm to above —100 °C
> R H + LIBr
—115 °C L V

lithium carbenoid carbene




bond angle 102°
1

==\ ilyenek még (a kotésszog 100-110°;
ru{{Y?,m :CCl,, :CHCI, :C(OMe),)
t-Bu

az elektronpar parositott
rontgenszerkezet

parositalan elektronokkal rendelkez6k (ESR-aktivak) és a kotésszog 130-150°:
:CH,, :CHPh, :CHR, C(Ph),
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sp? hybridized C atom carbene two H atoms
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one electron .- —---- E @
in each of a H

p and an
szﬂrt}ital""*@O “~.__sp* hybridized

CE[D-DH atom
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sp? hybridized C atom carbene two H atoms
o* orbitals
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Triplet carbenes

w ()
two unpaired electrons: Ny O larger bond angle

observable by ESR C—H (130-150°) ~—~
67 ___only one electron;
less repulsion

Singlet carbenes

b

H
no unpaired electrons: not \\C

smaller bond angle
observable by ESR —H (100-110°) ~~
O ___two electrons;

more re[}ulemm




szingulet ka

lehet a szinqulet is alapallapot (azaz a szingulet karbén a stabilisabb), de ekkor
a karbéncentrumhoz elektrongazdag, kotetlen elektronparral rendelkez6
szubsztituens(ek)nek kell kapcsolddniuk (pl. :CCl,, :CHCI, :C(OCH,),)
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_con C nukleofil karbén

R oMe R XoMe



renae

both move on to

q carbon atom to 1 } two paired electrons cl
two paired H3$yC—CI - C—CI = O
electrons \CI \CI \
¢ “l
carbanion dichlorocarbene

itt (véletlenul) az alapallapot is a szingulet

az, hogy milyen allapotu karbén reagal fugg:
hogyan keletkezett
milyen gyorsan reagal tovabb
tud-e valtani spinallapotot



two methyl groups remain cis two methyl groups remain trans
(=1% trans product fon'ned} (=1% cis product formed)
Me, Me
CHBr; CHBr4 g
\ ,f —_— %

tBuOK Me l°Bwlill'4i

B Br

Z-alkene 70% yleld E-alkene 80% yield

a szingulet karbének koncertikusan és szetereospecifikusan reagalnak

concerted addition of a singlet carbene is spin-allowed
Me
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diazoalkane Z-alkene 65% of the product is cis 35% of the product is trans

fénybesugarzas hatasara triplet karbén keletkezik és a sztereospecificitas elveszik

Z-alkene
Me, slow spin fast C—C bond Me, Me
\{7_/ \_< inversion formation
> EE -
CKE X X
triplet carbene triplet intermediate singlet intermediate

Me Me

g

4 nem tud koncertikusan reagalni
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triplet carbene
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triplet carbene

slow
spin-fllp
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bond may now form
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meanwhile there is free
rotation about this
_.---bohd

no bond dan form
between these atoms till
one of the electrons flips
itlé spin

mixture of diastereo-
isomers produced
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CN
pyrethrin | decamethrin

kornyezetbarat rovardlészerek (kis mennyiség kell)

mondjak a tengernek 6zon- vagy jédszaga van
G A fr;,’q/

dictyopterene

a barna algak néi szex feronomja



FR-900848 or ‘jawsamycin’
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gombaellenes antibiotikum
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beékelbdés szén-szén kettds kotésbe

the Simmons—Smith reaction

CHsl»
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the Simmons—Smith reagent
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86-92% yield
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structure of the Simmons—Smith reagent
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H H n-BulLi Li
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t-BuOK o elimination R h C—H insertion RU/M
R Cl —> | R Cl - V] = Mé
\

Me Me Me¢  Me H H 59% yield
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cyclohexane CH C

(solvent) o-keto-carbene



the Armdt—Eistert homologation
0 0 0 0
CH,N» heat P ROH
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R OH R cl R ROH 0 OR
ketene
H H

Wolff atrendez6dés

the Wolff rearrangement
0 0

0
heat H-0
N A
H

o-ketocarbene ketene



beékel6dés O—H kotésbe

OH CH2N2 OMe

/I\ - )\ low yield
hv




formation of the nitrene a0yl azide acyl nitrene
o) 0 S) Q -N 0

NaN3 ® N ®N 2 JI\

R cl R N R N R N:

)] nitrene has only
6 electrons
the Curtius rearrangement isocyanate carbamic acid
C to N migration of R AR ,9‘/0 4/0 —CO0,
» R—N=C=0 —— R—N—C\ = RgN—C — RNH;
H' on Ha @

Hofmann rearrangement
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R "NH5 R N R N
amide to amine H\\_ﬁOH B ©
with loss of a —Br
carbon atom

0
-C0, H-0 1
RNH,  <«—— PR—N—CO,H <«— R—N=C=0 —~—— :
amine H isocyanate acyl nitrene
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