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Carbanions: Generic name for anions containing an even number of electrons and having an unshared pair of electrons on a trivalent carbon atom or - if the ion is
resonace-stabilized - having at least one significant contributing structure with an unshared pair of electrons on a trivalent carbon atom. For example:

S

o 0] (0] o] (0]

. -

CCly rR-c=c:® Me)J\G%LMe Me)\HJ\Me

H H

Cl_ Cl 0] (0]
anign can be H > Cl R-C=C-H The carbanions are generated by deprotonating
derived from: terminal alkyne Me Me these compounds with a proper base. These precursors

chloroform H H are known as carbon acids.

acetylacetone

Carbanion is a unit that contains a negative charge on a carbon atom, and is therefore a base/nucleophile depending upon the reaction conditions.
The negative charge gives good nucleophilic properties to the unit that can be used in the formation-‘of new carbon—carbon bonds. Carbanions are powerful
Brgnsted bases as well.

- - . 8+
The base-nucleophile dichotomy: A veritable source of carbanion is the organometallic. compound class, where an electropositive metal R-M

is bonded to a cabon thereby conferring partial negative charge on the more electronegative carbon atom: Yo >
(dichotomy - a division or contrast C M

between two things that are or
are represented as being opposed

We can draw one covalent and one ionic canonical for species such as these:

i i Q0 @
or entirely different.) R-M =— R M The negatively polarised carbon group (R) in the ionic canonical clearly indicates that
covalent jonic organometallic compounds can be considered as sources of carbanion.
canonical canonical

For example, take methyllithium

d- o+ Yo > AL When MelLi reacts with acetaldehyde, two things may happen - it can either abstract the a-H of acetaldehyde
Me—Li c Li (acting as a base), or it can directly attack the carbonyl carbon (acting as a nucleophile):

It can be considered as a

source of methyl carbanion, Me ™~ MeLi H_OLi HCI, H,0 H OH -
> > a
o (as nucleophile) Me Me work-up Me Me /_\ O ,--77~,
Li-alkoxide LitMe H / Me:
N -
relatively acidic MelLi HCI, H,O a - MeLi as a base
acetaldehyde H\)J\ . .
- b - MeLi as a nucleophile
o-H present (as base\‘ /]‘\ work-up H P
Li-enolate acetaldehyde
Ha - regenerated

Carbanions therefore always have a dual reactivity - as a base
and as a nculeophile. One behaviour may be promoted at the expense of the other by manipulating certain factors, as we will see later. Page 1
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Structure and classification of carbanions:

Depending on the nature of the substituents present on the negatively charged carbon, carbanions can assume trigonal pyramidal, trigonal planar, bent, or linear
geometry.

Why pyramidal?

A] Simple alkyl anions: pyramidal in shape @
R\mﬂ Recall the shape of ammonia molecule: H‘?N\
R Think VSEPR!

H

hybridisation of negatively charged carbon: sp?
orbital that carries the I.p. of e: sp®

Example: HH H H Me H Me Me Me

H Me Me
methyl anion ethyl anion isopropyl anion tert-butyl anion
(primary, 1°) (secondary, 2°) (tertiary, 3°)
The number of carbons that are attached
to the negatively charged carbon: 0 1 2 3

R,

Hi H,
These anions undergo pyramidal inversion which in special cases leads to inversion of configuration Hm&) = R12;R2 R1\’f§)
at the cabanion centre, via a high-energy planar form: R4 Rz
The two pyramidal carbanions connected by the
equilibrium are non-superposable mirror images
to each other - enentiomers
B] Carbanions conjugated to EWGs that can show -R.effect:

0] o@ A In all these cases, the carbanioic carbon is sp?-hybridised

@" - = The I.p. of e is in a p orbital, parallel to the pi-network of these EW groups.
This alignment helps in delocalisaing the excess e-density over these groups
9 O@ The carbonyl, nitro and
| ’ . " i
ETN@O@ \’//N@O@ > cyano groups - all are ECQ p-orbital on C%] J p-orbital on O
showing -R EW effect —@C\ z
© C-C-Oin the
-N _N same XY plane

..C C
R onc v
_J p-orbital on C

Page 2
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Structure and classification of carbanions:

C] Vinyl (alkenyl) and aryl anions: o Usually, the bent geometry is (slightly) more
© Alternative: favoured than the linear one, at least for the

\C—C:@ secondary alkenyl carbanions
/ \ secondary vinylic anion secondary vinylic anion
o carbon bearing the negative charge: sp? carbon bearing the negative charge: sp
©' l.p. of electrons housed in: sp? orbital l.p. of electrons housed in: p orbital these two are perpendicular
This one is better (why?!) to each other, so no overlap
. possible
p, orbital,part-of

the n-network the rn-network
e,
B e
DR

aryl anion
carbon bearing the negative charge: sp? sp? orbital carrying
|.p. of electrons housed in: sp? orbital

the I.p. of electrons

D] Acetylides and substituted acetylides (alkynyl anions): carbanions derived from acetylene and terminal alkynes

these two are perpendicular
Q to each other, so no overlap

© —
R-C=C: R—=) . ;
substituted acetylide ion p, orbitals possible (same for the p, orbitals)

carbon bearing the negative charge: sp

I.p. of electrons housed in:'sp orbital VA
R -
% s-character Xc
— 2 . . X
P ~~-H 25 2.5 sp orbital carrying
B - > /C\ the I.p. of electrons v
> a2
R R -
O orbitals
x| — sp-______,’O %C/H 33 3.0 Py
w I
z
w =C-H 50 3.3
2s hybrid orbital % s-character  electronegativity :> It is better to put electrons in an s-rich orbital, and on
gets more increases increases a sp carbon than on the other two hybridization schemes

tin sh
compact in shape Page 3




Reactive Intermediates in Organic Chemistry: Study Guide to Organic Chemistry, Vol. 1, - Saha, et al., ISBN 978-8192669564

Stabilisation of carbanions: Factors responsible

A] Presence of EWG adjacent to the carbon containing the I.p. of e: Delocalisation of negative charge \ Y
Groups that can show the -R and -I effect Groups that can show the -I effect :
> —— o*(C-F)
7 °° > “CT/?Q;CF o
.. __ N® 3 ' :
GHHH H@H B o
O The CF5 group offers stabilisation to an adjacent E %1: ------- 7’ ------
negative charge by hyperconjugation as well: 3 ; stabilisation
@ —C=N =—> sp>(C) %
©]
Y w F —_—— \‘FF

This is called N F "
negative hyperconjugation /\r <
(filled)
H ®

Compare with hyperconjugation ® C-F ¢* MO
seen in carbocations B ) e - vacant
Heteroatom adjacent to carbanions ):'\ /\ ( )

can stabilise the species:

In addition to this, there is stabilisation from negative

A S stabilises the adjacent lone pair by

S..-_S T e :S....S S hyperconjugation by delocalising the lone pair into the
delocalising it into its vacant d orbital: =
/@ g 5<Ph bh vacant C-S o* MO. But we will discuss that factor later.
ls0 benzvl Pr(C)-dx(S) bond
also benzylic K\ K\
The stabilisation by S is so important that this anion is more stable than the corresponding oxygen S..S 'smore stable than 0..0
analogue, although oxygen is more electronegative than sulfur'and has a greater -| effect. é< E)<

Ph Ph

Another point that works in favour of S here is its higher polarisability compared to O (make sure that you understand why S is more polarisable than
0O). A more polarisable atom can stabilize an adjacent charge better than a less polarizable one, all other things being equal.

There is a size difference between the 3p orbitals of the S and 2p orbitals in the parent R H ® R 0
compound (from which the anion is generated). In the carbanion the C orbital increases k ® 3 -H k )
com om. . . S C,, s (>cé

in size, resulting in a more effective overlap and a stronger C-S sigma bond. ’ ‘

for C-S bond, orbital sizes become compatible

In an oxygen-substituted system the orbital mismatch is in the opposite direction: the orbital ’
on deprotonation

on oxygen is already smaller.than that on carbon, and this size difference increases in the
carbanion, leading to even-poorer overlap, the C-O bond is weakened. R H ® R @

\ / - H \
_ _ , , , 0(C>C, o (>c®
Finally, for the oxygen compound, there is probably a strong interelectronic repulsion \ \
between the I.p. on carbon and those on oxygen. Due to larger size of sulfur, this repulsion for C-O bond, orbital sizes become even more
should be less in the sulfur analogue incompatible on deprotonation Page 4
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Stabilisation of carbanions: Factors responsible

A] Presence of EWG adjacent to the carbon containing the I.p. of e: Delocalisation of negative charge
Heteroatoms bearing positive charge that are adjacent to carbanions can stabilise the species:
Compounds in which an anionic site Y (originally on carbon, but now including other atoms) is attached directly to a heteroatom X*(usually nitrogen,

phosphorus or sulfur) carrying a formal positive charge. They are thus 1,2-dipolar species of the type R,X*=Y"R,,. If X is a saturated atom of an element
from the second row of the periodic system, the ylide is commonly represented by a charge-separated form (ionic form); if X'is a third, fourth, etc. row element

uncharged canonical forms (covalent forms) are available R, X=YR, (X = S or P)
Me Me

In ylide species, the carbanion is stabilised by both -I effect and the Ph Ph | </ _—
-d.(X*) bond where X" is a positvely charged heteroatom like P or S: P 99 /%\@ onie form
Px(C)-d(X") bon p y charg : Ph”" “CH, Me” "~ CH, Me” @ CH,
Alongwith the p,(C)-d.(X*) bond, the carbanion here is also stabilised
by the strong EW -I effect of the positively charged heteroatom.
There are also examples of nitrogen ylides, but in this case the
stabilisation is by -I effect and not p,-d,, bond, as N does not have Ph Ph Me Me covalent form,
any low-lying vacant d orbital available to delocalise the adjacent /\p’\\ SI\ /\S//\ featuring the
lone pair. Ph™ “CH, Me” “CH, Me” “CH, p(C)-d(X*)
@'Yle phosphonium ylide sulfonium ylide sulfoxonium ylide bond.
Ph . _~N-Me
© Me
nitrogen ylide
H F CF;
B] Aromaticity: H F Fs;C H H
N © ¢ © cr, @' H
H F CF3 H
> stability increases cyclopentadienide ion

All the three carbanions are aromatic, each contain a five-membered ring with six n-electrons (4n+2, n=1)
Additionally, the second ion benefits from EW -| effect of five F-atoms; however, it also suffers from 1.p.(C)-l.p.(F) repulsions.

The third one benefits from -1 effect and negative hyperconjugation of the five CF3 groups and free of any interelectronic repulsion.

Study Guide to Organic Chemistry, Vol. 1, - Saha, et al., ISBN 978-8192669564 Page 5
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Stabilisation of carbanions: Factors responsible

C] Hybridisation of carbon holding the lone pair of electrons and the s-character of the orbital that holds the I.p.:

anion after I.p. in orbital
hybridisation of C % s-character Xc deprotonation which is...

2p ~c-H sp® 25 25 \c@ sp

. spd 1™ /N /N
a2

R 2
o X H sp? 33 3.0 sp
0 R o p D
w | |
z
w =C-H sp 50 [ 3.3 =c sp \

- 2s hybrid orbital % s-character electronegativity % s-character increases
gets more increases increases anion becomes more stable
compact in shape
Similar logic dictates that: H, ... the external orbitals have

internal C-C bond has more than usual p-character, more than usual s-character

internal angle is only 60 degrees which means...

H/
Thus this anion derived from cyclopropane is more stable than either of the following: Me%ZMe and Me/Q%:Q
H/H
both of which are derived from propane

In the last two cases, the lone pair is on a usual sp? hybrid orbital with only
25% s-character. But the anion derived from cyclopropane has the lone pair
in an orbital that has more than 25% s-chracter. The latter is thus more stable.

The relationship between high s-character and subsequent stabilisation of I.p. of electrons \\% is better than R%R

can also explain why carbanions (that do not enjoy any resonance stabilisation) prefer RR R R

pyramidal structure and not the trigonal planar structure (like carbocations): . 3 . o o

lone pair is on sp* hybrid; lone pair is on unhybridised

o ® 33% s-character p orbital; no s-character at all

And pyramidal shape means carbanions are 5

relatively stabilised at the bridgehead, completely @ @

opposite to such carbocations:

relatively stable very unstable
Page 6




Reactive Intermediates in Organic Chemistry:

Stabilisation of carbanions: Factors responsible

C] Hybridisation and % s-character:

these two are perpendicular
p, orbital, part of to each other, so no overlap

The negatively charged carbon is sp?, the lone pair is also into the m-network possible %
H\
C

an sp? orbital. Both cases favourable with 33% s-character. -H

C
You should also note that there is -1 effect two adjacent sp? Q’Q Zf k/ %sz
hybridised ring carbons (ortho-carbons) - that also helps in Sp
stabilising the negative charge. sp? orbital carrying the I.p. of electrons

This also explains why aryl anions are relatively stable:

Point to note: phenyl cation is a really high energy, unstable species, for the same high percentage s-character of the positively-charged carbon and
the vcant orbital.

D] Effect of alkyl substituents: Stability of alkyl anions

H H H R
The alkyl substitution at the carbanionic site results in an intensification of H—@< R@< R@< R@<
the carbanion character because of the ER character of the alkyl groups (recall H H R R
the +I effect).The order of stability in carbanions is thus the reverse of that of
carbocations, that is: methyl primary secondary tertiary
Thus, >
Me H carbocation stability increases - positive charge gets increasingly delocalised
@\ is more stable than @)\ as the number of ER alkyl groups on postively charged carbon increases
Me Me H H
but
M ‘m&) is less stable than Hes © H'Y Q H'Y @R H'y R R'Y R
Me” Me H® H H° H H R R
methyl primary secondary tertiary
However, the concept of inductive electron donation for alkyl groups =
is a rather simplified treatment of a rather complex issue. The carbanion carbanion stability decreases - negative charge gets increasingly intensified
stability order in solution.and in gas phase are not same and not uniform, as the number of alkyl groups on negatively charged carbon increases

pointing to the fact that a simple inductive effect argument does not describe
the picture completely:“More analysis is required, taking the polarisability of
the alkyl groups into consideration. But presently it is beyond our scope to
delve into the details any further.

Study Guide to Organic Chemistry, Vol. 1, - Saha, et al., ISBN 978-8192669564 Page 7




Stabilisation of carbanions: Factors responsible

E] A structural feature that stabilises carbocation and carbanion both:

Till now, opposing trend is seen for the carbocation and carbanion stability order.

For example:
: H H R @ Q D H Q
H-& R rRY rRY Ho € Hee Copy
H H R R . i
methyl primary secondary tertiary very unstable relatively stable very unstable relatively stable
relative stability increases
e ® o) o)
&) \&) H‘&) Rn&) @ @ \)J\ \@)J\
7R TR R" R R R ® |
methyl primary secondary tertiary relatively stable very unstable very unstable relatively stable

Resonance with EWG stabilises carbanion,
the EW effect destabilises carbocation

HW: H
@
H is more
stable than
MeO

relative stability increases

However, there are a few features which stabilise both carbocation and carbanion,
the allylic and benzylic resonance:

A

H
®
H
O,N
H
o
Sy
O,N

benzylic cation benzylic anion while H
Q
)\)\ “H isless
<) )\)\ )\)\ )\)\ stable than
XN SN ) o U OF MeO
\ _ hint: Resonance with EWG stabilises carbanion
allylic cation allylic anion destabilises carbocation

Resonance with ERG stabilises carbocation

All four systems are resonance-stabilised " :
destabilises carbanion

Page 8




Reactive Intermediates in Organic Chemistry:

Relative stability of carbanions - a few case studies:

base

H..@

p-orbital on carbon containing
|.p. of electron p-orbital on carbonyl carbon
_— p-orbital on carbonyl oxygen

b

parallel - can overlap bypassing
the bridgehead carbon

This is an example of a homoenolate ion, the "higher homologue' of
enolate ion - where the B-carbon is anionic instead of the usual a-carbon :

0} 0]
PR -
S p

homoenolate

enolate
H H H H
1) /GA is less stable than A
H H H 6
relatively
easier

Recall that all other things being equal, a non-aromatic species
is more stable than an antiaromatic one.

Study Guide to Organic Chemistry, Vol. 1, - Saha, et al., ISBN 978-8192669564

sp3 hybrid orbital containing ——

H

This should remind you of homoaromatic systems
where cyclic p-orbital overlap takes place bypassing
one or more saturated carbons

This anion is stabilised by conjugation with the non-adjacent C=0 bond

Also note, anion at the bridgehead position cannot take part
in conjugation with the C=0, due to orbital alignment mismatch:

p-orbital on carbonyl carbon

_—— p-orbital on carbonyl oxygen
the L.p. of electron

N

not parallel - cannot overlap

very dlfflcult

. X

4 n-electrons,
antiaromatic Thus, when cyclopropene is
deprotonated, it the C(sp2)-H

that is lost, and not the C(sp3)-H,;
this is an unusual result as C(sp2)-H
bond is stronger then the C(sp3)-H
bond (why is the former stronger, you
think?)

A

no cycllc conjugat|on
non-aromatic

Page 9




Reactive Intermediates in Organic Chemistry:

Relative stability of carbanions - a few case studies:
1 o 0 o 9 oo
HoC—4 H,C—4 and  H,C-N
OEt Me

stability increases

o O o O oef
Ho.C—4. H,C— LN
OEt Me (0]
© ©
o° o ®9
HZC:<.. HC= HC=N
OEt Me @)
Me has both +I and hyperconjugation effect, both NO, has strong -l and -R effect, both helps to
decreases the Ew capacity of C=0, but the system is delocalise the adjacent negative charge is more
not cross-conjugated thus the keto carbonyl group's than either CO,Et or COMe, this anion is most stable.
capacityto stabilise the adjacent negatice charge is more
o O@ than that of ester but less than that of nitro. ) ) ® )
Anion derived from  H;C—N a nitroalkane
H2C‘<@ O XS]
OEt Anion derived from H3C—< a ketone
Me
OEt has both -l and +R effect, -| effect increases the EW
power of C=0, while the +R effect decreases it. The system
is cross-conjugated, thus the carbonyl group's capacity The greater the capacity of the substituent to delocalise the adjacent I.p. of electrons,
to stabilise the adjacent negative charge is least among greater is the stability of the anion. The approximate order of stabilising power by
the series given. different substituents for a given carbanion is :
. P 0 0 0, 0 0
Anion derived from Hsc‘(. an ester NO, | > 4« S 4( S /\S/\ > C=N ~ 4« > X(al) > H > R
OEt R OR NH,

anion stabilising power decreases >
Study Guide to Organic Chemistry, Vol. 1, - Saha, et al., ISBN 978-8192669564 Page 10




Reactive Intermediates in Organic Chemistry:

Relative stability of carbanions - a few case studies:

V) Q

HoN OMe HoN
\©/ is more stable

A

Both OMe and NH, has +R effect but those cannot operate here. These groups display
their EW -l effect. As -I effect rapidly decreases with increasing distance, anion A is more
stable than anion B. In the former, - effect of both OMe and NH, stabilise the I.p. to the
maximum extent but in the latter, the -I effect of the NH, is diminished due to the larger

OMe

B

distance netween the substituent and the sp2 orbital carrying the I.p.

V) Q S
Me” “Me < “CHs
S) secondary alkyl anion,
Me Me +| effect of two methyls
most destabilised
9 no +| effect, but no
+CHjy stabilisation either
Q I.p. in orbital with unusually
A high s-character - somewhat
stabilised
H o negatively charged carbon'is sp2,
>:'\’ I.p. is also in an sp2orbital, high
H H s-character means_stability for anion
Q e
/\CHz HZC/\ resonance

stabilised

:© aromatic anion

Page 11

Q
< A <

H o
H H

conjugate acid (pK,)

H H
~51
MeXMe ( )
H .H
~ 50
HXH (~ 50)
H H
K =49
H
~ 44
H\%\H (~44)
H
_~H (-43)

E><H (~ 16)
H

>:.\. <

sesealoul Aljigels uolue

Study Guide to Organic Chemistry, Vol. 1, - Saha, et al., ISBN 978-8192669564

These are aryl anions where the I.p. of electron is on a sp? hybrid orbital.
Therefore the heteroatom substituent can exert only. their EW -I effect. No
+R effect can operate as the sp2 orbital is perpendicular to the pi-network.
Recall, for manifestation of +R effect, we need to delocalise the heteroatom
[.p. through the m-network.

sasealoap Byd

both groups exert - effect -| effect of NH, diminished, as it

o)

Q

H,N. : .OMe

carbon l
OMe
H,N .0

pKj, is the quantity that is used to measure acidity of a species.
It is defined in the following way:

o ®
H-A + H5O A + H;0
acid base conjugate base conjugate acid
of HA of H,O
e 9 o
[A 1[H30 ] K, = acid ionization constant,
Ka= essentially an equlibrium constant
[HA]

PKa = - log K, as K, T pK, l

Higher the acidity, more stable the anion A" is, more is HA ionised,
greater is the K, smaller is the pKj,

Between two acids, the one which has a lower pKj; is the stronger acid.

This means that pK, can be used to measure the anion stability,
lower the pK, of the acid HA, more stable the conjugate base, anion A~ is.

is further away from the I.p. on ring




Reactive Intermediates in Organic Chemistry:

Generation of carbanion:

A] Deprotonation of carbon acids:

n-BuLi in dry ether

deprotonation step:

Q&g@u

0 HS . s 5
Ph4~/< N :> BF3 in ether _ Ph><S > Ph,\%’ > can further react h
H HS H 5 n-BuLi acting as a base s with electrophiles, %
benzaldehyde propane-1,3-dithiol cyclic thioacetal | ® H/_\

i Php—D  PhoLi
nucleophilic o o : Me Et
substitution ® PhLi 2o can ‘fiMher react :

—Br + ¢ HyC—PPh; Br H,C—PPh : ; NS s
H3C—Br PPh; 3 3 PhLi acting 2C 3 with electrophiles | MH *QH
as a base phosphorous ylide; ! Ph
Wittig reagent |
Me M
H,, Me NaOH, H,0 o e H,0 H,, Me Me,,, H
Oﬁ/(Et - (0] 23 Et -~ O\%\ > O§/<Et + O}/(Et
NaOH acting as Et protonation from both faces
Ph a base Ph Ph of the C=C equally likely Ph Ph
(S)-isomer of resonance-stabilised, flat, (S)-isomer (R)-isomer
phenyl sec-butyl ketone achiral enolate ion protonation from... rear (back) face front face

enantiopure, optically active

- has two faces - front.and rear

B] Decarboxylation can lead to carbanion formation:

proton proton
| AN transfer | -CO, @ transfer
@ 0 @ -
N/ O N N ©
H go H
H/O < an ylide intermediate
a zwitterion

pyridine 2-carboxylic acid

Decarboxylation: Loss of CO,

Study Guide to Organic Chemistry, Vol. 1, - Saha, et al., ISBN 978-8192669564

(racemic mixture; optically inactive)

X Recall that an ylide is is a neutral dipolar molecule containing
_ a negatively charged atom directly attached to a positively
N H charged heteroatom, in which the negatively charged atom

is a nucleophilic center and the onium group is usually a
good leaving group.

Page 12




Reactive Intermediates in Organic Chemistry:

Generation of carbanion:

C] Addition of a nucleophile to an electrophilic C=C:

electrophilic C=C - alkene conjugated with EWG

o new C-C bond

a,B-unsaturated carbonyl -
is susceptible to nucleophilic attack

©
(0]
®
B-carbon

The nucleophilic addition
reaction proceeds via:

o :
O 7 _ O / O . ]
‘C=N further reaction . ')
)J\/ > )\/\\ -~ )]\/\\ - E /\@ _
SN © NN : "C=N
but-3-en-2-one |
methyl vinyl ketone resonance-stabilised enolate ion !
- has electrophilic C=C |
O |
| EtO

new C-C bond |

0 ) oK ! o) O

but-3-en-2-one

)\/f /N\/IQ further reaction

resonance-stabilised enolate ion

D] Preparation of organometallic compounds:

From metals and organic halides: simplest method, use unreactive solvent such as ethers:

like R@

o

R-Br + 2Li ——— > R-Li + LiBr
. _Et,0 .
eg. g + 2L SN+ LiBr
n-BuLi

We cannot use protic solvents here, as the carbanion generated is a
very strong base and will immediately attack the acidic proton of the
solvent and itself will get protonated.

Recall that both THF and Et,O are non-polar, non-protic solvents.

Study Guide to Organic Chemistry, Vol. 1, - Saha, et al., ISBN 978-8192669564

Et,0 or THF (dry) R
R-X + Mg — Mg
maintaining reflux temp. ¥
exclusion of air helps

(R = alkyl, aryl, alkenyl)

MgBr

O -

e.g. Br
Mg in EtZO

reflux

Mg in THF

reflux

(B@

MgClI

(no GR if Et,0 is used)

(BP of THF 66 °C, BP of Et,0 35 °C, C-Br weaker than C-Cl)

Page 13




Reactive Intermediates in Organic Chemistry:

Fates of a carbanion:

A] Reaction as a base: Protonation MgBr

+

+

SN YT LiOH

HOMgBr

Water acting as an acid in both cases. This is why we cannot use protic solvents like water or alcohols while preparing these organometallic reagents.

PN

(as an acid)

A

lithium diisopropylamide
(LDA)

/\/\H

B] Reaction as a nucleophile:

Nucleophilic addition to
electrophlic C=C:

Nucleophilic addition to carbonyl: new C-C

bond

/\ Me OMgl Q O@
e
Me—Mgl g g)LQ/—\:CEN « /
Et,0 = N
N
new C-C bond

the ketone is the electrophile the enone (ene+one) is the electrophile

(as'an acid)

E>< 4,E><LI N T

lithium cyclopentadienide

Nucleophilic substituion:

Q@
w\N%:

o]

0o

o
new C-C bond

methyl iodide is the electrophile

The base-nucleophile dichotomy: That which can'act as a base, can also act as a nucleophile and vice versa.

i H OH
MelLi H OLi HCI, H,O R X
o (as nucleophile) Me” Me work-up Me™ Me
Li-alkoxide
H
\)J\H HCI, H,O Q
acetaldehyde MelLi /]‘\ » M2 H&J\
(as base\‘ work-up H
Li-enolate acetaldehyde

- regenerated

Study Guide to Organic Chemistry, Vol. 1, - Saha, et al., ISBN 978-8192669564

a

Li

a - Meli as a base
b - MeLi as a nucleophile
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