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I O«&nﬁ,.n o_ma.aaiqmmoﬁpgmwh.. rpc._jm ot least one metal-caxbon bend ave called G&Dﬁo%mwp_:n.
Compounds.

— The mature of wnetal - cayboo bond s depends .Q«Mn_m upon the difference in m_mn?.aﬁmquc..imm
of the mebtal and the caxbon.

B ik
Pt Wy B = LM
Covalent Ienic

— 14 wmetal is -morve electropositive , 4hen the -more ionmic is the C-M bongd-

. 4 O.ﬂﬁﬁ.ﬁDime@jﬁw..Lj) Compounds
(i =— oot

: The Gmiignavd Yeagents:-

- The olkyl o3 pda_gpuﬂmm,ca halide , R (or )L.._squ olss Known as o._.imSp,..n_ ,qmpdn:_nm.

— Victor m-imﬁn.un_ introduced m.«a_m.:pu.n_ .qmamm_awm as m&ﬁ?m&ﬁ .qmpmmﬁ+m o denjm,n. ntmg,ww«m,
= Fewmnation:-

— A Gyignoxd veagent s prepaved by Gun_._:m_. on  alkyl or D,..G_ halide tv o flask ﬁo.5¢n_u.5..:m‘
suspemsion of Mmagresium twnings in dyy ether.

R-—% + Mg —" — R-Mg-x

AT =X - ?._m i i -  Ax- ?...mlx

— Othew solvents like THF, +m¢inqm amines m+ra_njn. .m_.,m_no._ L._":.__.._.mw.:m__ ethex have alse been UuSed.
= The best solvent is THF os W% increases 4he Yeactivity of oumnﬁ,_n. halides toloords énmsmm._:g.
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T Lf the prepovation of o porticular ivignovd weagent (s difficult , addifion of

ey e 2 Suieink, of iodine will initiate the weaction. This technique is Known as
entextainment techmnique.

ove or two dwops of

- The ease of the Lfewmation of Qa,_@j.uqa_ Ambmmi depends aon 4595& Packsss ?n_cn._._sm_ nature
o D.x&. o¥ Q«m, quoup and the halogen atem.

For a given hologen incvease in the Yumbey of casbon otems ynakes Lhe

Lxem ation of the o..imﬁbdm ,..mb&nsn vathex diffcult and Hfor a @pdinﬁn.« 0.___&— geoup the
case of Powmatien follows the ovder . T > By >cCl

The Q_x&_ ns:D.._N_: qso,mjmmwrrg Fluoxides ave ﬁqﬁnmnpzm unknown.

= Precaubons:

———

-~ The oppatatus should be duied.

- The owyl ox Okl halide , magnesium and ethex should be free from even traces aF PRSI,
- Ethevy is also free Hrom alcobhel

—~ The <~eaction should be coawied out in atomospheve of dvy nitrogan ( free from 0, amd C0,).

The obove pyecoutions awe n-.—u.ma_r—fﬂ_m essential. because ddn_,mﬂn..dn_ ,....mn.m._n._..,.p.

decowpos ed r& woisturé ond -eacts with 0, oand co, to Hfowm alcehols and nﬂ..._uoxm_‘..n ocids
....mm_umn.Iﬁ_m-

Mecharism s

~ The mechoniem of HFewmotion of Grignovwd .ﬁﬂo@bﬁw is  uncexbion.

- Accovding to (embesg ond Beckmonn the e actien tukes place _um. fvee ~vadical mechamism.
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= The veaction is inibated by _q_mx which s psoduced by intevaction of Mg with MgX, also &)
in sitw- Fowm

e 2inle: MU A Wi el R Mg X2
Mgx, + Mg ——> 2Mg X

b..!llll. -
RS -+ Mgx —— R + MgXy

-

R + ?mx —_— ﬂ.gmx

This wechanism also explans the wole of iodine as imbBatoy mmim«*&jéms*
+mnf§..@€m.v which gbm + v goc.m.ﬁﬂmm_&g Todide Um 4&9&5& Lo1 th 30&5mm..§3.
> Styuctuye L9
— Ovignotd veagents axe ctepresented .ua the gevevral fovmula R-Mg—% .
- Attempt ‘o ieclate these cowpounds show +that they contain ether, covomaonly  known as
ethex of D.Smmw&:hni%,
- The ho__oﬁﬂsm three alteynotive fmmulation hove been proposed.

R R xK
Ry OEt, _n/,z S F /zm»\ /_s  d
Ma € Et,0 >*Mg d Pha S N
Is ' T R % O Et
4 OEt, Et, 0 B,0

B T
TMonoTNe diney 4 —

P
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Structure I shows the simplest Structure of Mmonomeric Lfoym wobhich (s fsemed rm coovdinating
with two molecwles of ethes.

In sStyuctuve L, the halogen otom coovdinates with the Jinr&jmm,_c;q: atom of other.

— In styuctuye TL. the compound is considesed as ﬂ.x.,mﬂsm W a 12l comPlex of n_,.n..:_mu—a« m.;o_,.d_
mognesium and Moegnesium halide. The haologen otoms of nagn esium holide coovdinate with
magnesium atsm of dialkyl o diowy! gm\jmm...iz

— TIn addiien tuv +hese stwctures , it has been proposed ihat the composition of Q.,u“&ﬁpﬂm

veagents In ether Moy be Tepresented by the .ﬂo:qru;ﬁm equilib¥ia.

R
"
Mg «— x—Mg-R| =—=  2RMyx
o i d d
dimey monemer
mu§@+ Mgxa

— The cwystalline Grignowd —weagents have been isclated _um evaporation of +heiv etheval Belation,
— The Styuctuve of Grignard J.npmh:.m is deteemined by xemnm diffraction bechnique.

— This m*.cnfm shows that these compounds exist as WE@K.NM.#MO kukt for convenience we
use the Fowoula ﬁagmux.
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q > Reactions of C..&E NOMagTeSI UM F,GZ;ucrn,ﬂ..u.ﬁ,.m..m..F.mb g .hr:& ¥E rrurw; )i

— Due to lavge difterernce in w_mnfdjmmomc.;m of covbon (2-5) ond ynagnesium (1-2) , +he ¢-mg loond
is highly pela¥ as shown-
. &t
| & o Y
Iﬂ-{IAI _Smx oY R- __Smx s RO 4 mmx
Due to greatoy eleckson n,mﬁm._wm avound +he cawbsn oatsm of the P_xm. gEoup n
D._imdqu ...m.b@msw behave as covbanisn o a Tucleophile ond hence |, +he ~noin ~eactions of

these gmmﬂkm ase either mucleophilic oddiion or ~uclesphilic substitution yeactons.
i Nucleophilic Add tion weactions

!

— Gwignasd veagent combines with compound containing deouble bend to foem addition

Compounds.
R R
ST _ B -
cC=0 - R—Mg= X —————p |..ﬂ|n_l3m.u - —» — c—0H + _Sm,.;o_I
3 d _ )
Cavloony| Grignesd Addition Alcahol
mﬁ oup ..‘nPwhﬁ = coynpoun -
(1) Nucleophilic substitutien ~yeoctions:—

— Due +v covbonion chavacter of o lkyl geoup, Qumwﬁnqm A,mo.m.m=¢ atkacks as vwucleophile omn

postively chorged centers so,..ém am acdidic hydwgen o halogen attuched 4o ‘them.
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n el __ N 2 tie app IWcath ﬁ...ﬂ.“... o _“ L ‘.”».&..L 0 .(_.r.ﬁm.._ r._" .,:.:...‘_ AT ‘HI_,}.\. 1 '} D m_.\.l. Na S ﬂi,.._,. X & NaTa [ ' »M..._.... .‘I&I J -
L T - r P ._k.........Jd,..u W = -~ ﬁ. <Y > £ f —J 5 1 - -
i nl._.,,ﬂ.n,.“ HesS| S - aconoils LA 1Y al= w2 - L AC \ED k 23 [ a ad T Oy
Q
(&) action with foxmalde 3.u ag

C=0 <+ R-Mg=X —> H

Form nr._.n.rﬁiaa_ e

«\\\\In/_m,u T e @ ¥, R OM
n. s —C — 0 -Mg-X _._\Iu.a ro ﬁ“.. OH OF¥ R-CH-OH +2u\
H
1" Alcobhol

Reockion with oaldelpyde othevy than lf_aj.,.%j&,_imj_z_ﬁ.“_m

_,.-.wv‘,f KHeocto ] e
._.n. R
: »\\\\\) " \
e ®© e @ HYH 0 OH
mf\wn. o R— _Sm R ey K l_m. o -Mg- \ = ..InI.OI o¥ R -CH-OH .+_.<_@\
i s H I
_v_.n._..mfamm 2" Alcobhe)
() Reaction with Ketone
_N
R
) \\\Jm. ® o & HYH O _OM
_—u_ o P ﬁ_ R
R
3" Alcohel
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H T —— | o @ . of
ScSe 4 R- mwk —» H=—¢-0-Mg-x —— H-O R-Mg-X 0 R,CH-OM
~” W - Mg~
EtO E §~oet ) " |
mv.e t PEm:&: Secon avy alcohol
Foxmate ester
Keacthon o { H.j Ma<Te estew wien

oy d NaTsa el m«... Nts Mﬂ. B3 \. &‘u VEes ald nw_,u.m_n.._ —

COT 06 .i late EStTevy orth Cor __m_j......q& Jm.m.nrmw nts (1:2) m_ ves tevta _& a\co ._J_c.,
mN_ _"_...._.. @ R OT m
" s =) | \
/nNo 4N|mtx —_— R — nInTZm;x B Bl ac “p D-Sm..x I__.le R—C-OH
.. J _ -y I 4
RO hw " ufo " ] R
oOR R
Ketene .ﬂn«ID.qm alcohols
ﬁoudoud,&.n estex
) Reaction with ocd Chloxw \aes ;
W h e ® i ot t
/ﬁ =8 4%1%!# S R — nlotimxx —> R =€ - 3 _..N-Smlx — > mln.,,lO:
> il A @ — -M ) I ;
- Ge 8 . ’
, Ketone
Acid chiovide

Tex IEM alcohels
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Nuc __;.MDT,.‘,, __ 1 - add bhon

Qe

R S § R He0™ R wo R
mﬁg % -+ R—C= —_— .UﬁHZIga.KIL /IAH”ZI IIWlV _/ﬁ“ﬁu + ZI-.*
g 2 . R'~ A
< Ketvne
Leacthicn with CO4 and Sy -~
0 & o
e @ N " o6 W0 W
ﬂS@x + O0=C=0 —> R-—- C- 03@11 > R-<—0H
e @ A Il e@ W0 \
ﬁz&x - S=C=S —> R-=C-sm

q-> > R-<-=5H ( Mithione acd)

&. Reaction with 0Oy qggen, s ulphut aomnd A:_Q.._.Jmp N .
RMgx e
R-Mgx + 0, —> R-0—0—MgX 2RO MgX ——=—p 2R-0OH
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I b
8RMgx + 554 —> BRsSMgx —32" 5 grsH CThio alcobol)
|

5. Nucleo philic dis placeme pt -

(=

R-Mg~x + R % ——> R-R + WNg¥%,

hyd¥ocavbon

6. Reaction with _:hm@},n“m.f

@

g Hy,—CH, ~—> o : —oH
C CH, R- CH- CH Iﬂvmwmx .|,W||v R-CH CH,—© . 4 Zm
/II.IIIII\\\\\I-

huo

Keaction CoMpoOuNdSs

with

contauning active h

mgmx
ﬁ:id.«.ﬁ.& TeAgent
noj..du.j‘:_..m u.ﬁd.gm\
Coxbon base

Ny aroaey)!:
N

d
4+ HO0 —

~This ~yeactien i=

used Lsr copvessien ofF on P__ru_ holide nto o Smm.qdnb.}g

\oz



Learn Chemistry Online

L Reactio OIth o p- unsaturvated Caw Ar_ﬂ.:..m._ | Compounds : - oH
I
ﬁI.wl ﬁIHﬁIIM(I hd.Im.:&.TH -> h.fwihxﬂ nIImnlI
Cwoton p_mmran.m HaO GHg
4 -Hexen -3-0|
> Limbations in 4he uses ,.uw_ Gzl m,m\..,x.....,...m.& S &ﬂ Mhesis

r,.mim sensitive to Tnoistuye | Gxaumi amd CO, . Due Yo this problem

— These weagents ore
the hondling of Guignard weogent becomes diffrcult.
— Pyeserce of Gc._.r& q¥oups meaw +the functional Avoup hinder the appyovach of the qmcmn:#.

— Nitvro compounds con not be used Tn ﬁpimﬂnﬂm Syrthesis  since .z...om oxidize +Hhese

;a.mb&mﬁwm.

— These .ﬁ_mur.mbﬁkn
with  which .I.__mm ave weoct.

cannot be pvepaved from Qlkyl holides ﬂoﬁ*&ﬁ._sm Funcki onal gyops
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2 0 ,._ anozinc Com pou nNas

- quDJON..SD _nogﬂoc.jmm ﬁmp.w..é a¥xe Lsed QS dmo.@mﬂﬁ N Odmo.jﬂﬂ Mmj._..?mm.mw.

-2 Foymation:

1. Fyom &,,:&_ hoides:;
RL + zZn .w._:.,:mw SNm— K,
B._x.m_uwjﬁ Jodide
c02

2RZn I 7 R,In + Znl, mm_.mﬂﬂamain..oﬁpqu wreaction)
%mi:pﬁ%

~

- r & er

— In a less hazowdous procedurve, high ro;_jm ethes is used as Solvent ond 2inc —copy
Q:o& is Uused in place of metallic zZinc

2. Fyom .U.a.mu.,j_uﬁ_c,..-j_,m,,...r_.j cCompounds 3 -

2 RyAl + 2Zncl, ——> Ryzn + ZRAIC

- .W._,_.dmhﬁnr,. pyopesties:

- D.aaﬁﬁoﬂﬂ__..n coropounds have |inear mﬂn.‘.jm#..m because zinc atocm is SP fﬂs&._nﬁmﬁm-

— TThese compounds cCan exist |n higex¥ coosdinatien if combines with electvson-donor vnolecules.
— Non-polax

— Jow wn.p on b-p.

—  Soluble \n 0a@95,.n solvents.

— The lowey zinc compounds ove ZmZx intlammable in aax 4.¢5m4n\ﬂ9.u .u.xm.?pdnn_ and used WLnder
co, otvmspheve,
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— Owgavozinc compounds  show aimilay weactioms to those of +the Qimsn&.n— veagent but ,nm_n..nic..*u

-

of orgoMLZine compounds is less thap Grignard veagents. For example, +rmm__ do not weack with

CO, and ond Only m..,ocu_m Yeact with cyowides |, ketones and estevs.
H

{. Reaction with water: f
P

2R Zn + 2H,0 —> 2ZR-H + ﬂiNﬁ, Zn— R
e

Hyd vo covbom )i

H

2. Reoction with a Kyl halides : -

R,Zn + (CH)C-€\ — ﬁ.nxuuun-_ﬂ + RzZncl

Tesbiong alkyl Hydwo carbaon
halid e
. ﬂ._
2. Reackon with ocid chlovides: | :
R zncl )
' : ! . —— — c—cl » R-C-R Ketone
_u.INsIGLHh " Ci 4 . .@
Go 0 znR'

- Tpe -~seackion of n__.Exx_N._:n dexivabtives with estevs, nawﬁ,_n__nm etc. is mxggm.m Slow amd hence |

.?mm have ﬁ,non.mnn.:m no ma._irorn impoxtance .
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-

Feymation oF P _.___m_L Y% b @S tey
CA

T _..z..,. etoxrm .C.* SKy geacton
4

C -
If an aldehyde o¢ Ketone Iis odded +» o solubion of on o-haloester in presence of zinc
addition ~wyeactien is tokes place m.c..jm o v-fam.qoxm ester. This wveachHon s Known

nucleophilic
0s ﬂnbo.u,_‘v?.w.mfm Yeaction.
@ 1o
z
Bx CH, COOC Hg —— 5 b N:Tt.pl m..tonwf.m 4> CH,= mionv:m..‘
o 0e

ol-haloester Ovyganozine conmpound
oH
l

@J\QJ mm.wm,mq HO,H?Y

| e 8 4 r 1

CHs =€~ + BrZn CH,C00CH —> CHg~ C— CH,CO00H — CeHs vn_u m.nIP.nOO GHg
Im&dzaw_n o

' |
H H
8- I&m,.dx.m ester

Bengal deh &n_o

— Dehydvation of B-hgdvoxy estew gives

OH
H,50
| 2904
5 — = CH — OCH
R—C—CH,—CO0OCH, > R n_. o COOGH
L_ R o, B - unsaturoted esters.
- The mmm.u«.?bfwxu veackon is alse known *to occur with mitwiles +o m._<n ﬁiﬁﬂ&d estey .
R=—C=N @ - <
- IllvN: R— & — CH,COO He F R~ .m._l CH, COOGH S
. o p- keto estevy

Et,0
By cH coog e 2 L
S ®

o ,p- unsaturated esters.
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_,_,,;.n___,:_..,j,.....,..:L....

— Aw important ovganozine compound ie iodomethylenezine iodide , ICH2nT ,
— T+ veacts with olefins to fown cyclopropane devivatives.

um JTCH,ZnI . UV 4+ Zvl,
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Qwqay t thilam _.rwu\..rr._w,rp_\_wwn... ]

v 04@950,__*?55 compounds oxe the most important veagents Loy &dmﬂd..n wd...i.fmm._w .
— These J:No.mmj.nm are TNore xeactive ithan o..,.,,mﬁn.dn. .u.ﬂP@h:«m.
- n_.fm& possess a polav-Covalent

covbon- lithium bond ond O%e vepresented vfm the mﬁ:m..ﬂ. formula
R-Li wheve

R may be am P,Im, o Dum, Froup-

Fsom ol z..._m.* | & O Ty haide :
‘ i | |
R—% + 2Li IT_.&% R Ly L%
Av —x t+ 2Li — Av—Li + Lix

Divect ™etalian
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> Ph ‘_|.r al orop

NeEYTTIOS * 9
,.r__..,:r.. b

— Ovgonolithium compounds owe either liquids ox low-Tnelking solids which ove weadily soluble in
non- pola¥  hydsocorbon solvents.

y Chemical Yeactigns: s

— Becouse of mwu.gm bond polavisation ond stall size of lithium | oligllithium compounds exist
0s polymexic oggregotes of two or move molecules in  solution as well as in §os phode.

i. Reacthon wnth acidic suwbs tances
= Like OGwignasd Teagents , Olkyllithium compounds show bosie nature aond veact with oCidic
substonces.
lrm .+m +m Im

R—L + H—A —> R-H + LA

2. Reockion with covbon _J, ComMpouNds 1 -
\
— Like Gwignord weagents, alkgllithium compounds yeact with cawbonyl compounds <o ‘e
olocohols. a onlj
s | L2 3° LioH
//n.n...O + R—LV — R—C=—0LI ——— WlnIPIOI + L
|
7 H 1" alcoho)
Fosemaldeh amm Q!
mﬂ_ | (=) @ r.wa..* v_./. o H
/n,HO + f—-Li ————3) R=C—-0OLi —— m\nxaoz + LD
\
H7 H 2" alcohe)

A\d m_paﬁ_ e
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I
ﬂ. " | (<] 9 r.wal_- R Y R
Se=0 + Rl —— R—c=—0l ——> REC-oH + LioH
. T: 3 Q._ﬁﬂufdﬂ._

Ketone
— The Era.:wr._c«:m have an odvantage over Grignasd Teagents.
— Omignord weagents fail +o give +md¢,.n:m alcehols when weact with Sﬂwim hindeyed Ketomes
while P:Aa:,wr.,ﬁﬁm easily veact (ikh highly hindeved Ketmme +v give +n...¢94m alcohels.
~ Thus these compouds awe less affected by stesie hindevance than Grigned Teagents.

Reaction with CO,° m.»um o
L

o o o, | e o*

R

4. Reachon with alkenes:-

CH.=CH ) nu?vﬂﬁlu. :
mlr..lfﬁzp.uhivlmlnrpiﬁrflrm L BRL ,u mr«rn;ulhzuup Li > mlmh_._uuthrf

and g9 on

\ \ —\i. _— . . ’ e r .
5. Metal r.4_C._L&m._1 n..rr._“a_r\v,_.,_ﬁ.m.. Fthﬂ.mﬁ_t.ﬁ_;ﬁ substitution .

n nﬂzurﬂ + CH,=CH- Br —m 5...+Iu BY + CH,7 CH-Li
Oggam<c holide O.«dﬁﬁof.rf‘_.rﬁ.ﬂ
dd nwl.t.._CP#m(m
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. MNuclesphilic substitu non

— m.xa:;&fg compounds  can be used in subsbtution veoactions of P_xa_ halides .

- 94.5554& .ﬂmn..m&:wm do Mmoot this substitution Teacton.

=~ The wnechonism s quite similar to wechanism of E:i..m. dgminﬁ‘ﬁmzv mechand sm).

R—Li + R—% —> R—R' + Lix
Immdanﬂious

Example:- Reackon of Phenyllithiwm (with L- chlovonaphthalene gives a pyoduct Contdining
both L —phenyl nophthalene avnd  2- .msmﬁm.ﬂgrwsn;ns.w.

salfos o" S

lvfm.dﬂ nophthalene .nma ....:,__mﬁa_ 50#7»,79_&3&

— The aobove =weacton does 7ot tokes E_ﬂn.n ...+=u_..mr normal oyemalbtic substitution yeacdtiom,
7t vothey tokes place via an  elimimnation - additien ynechanism mscoﬂism ..;Pwtwsmﬁm.
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C) L ﬂﬁ_
- v N
3 @ =
L -c\©

T anmf.rfmﬁ.ﬂ

@\_L.

W

Reacthon 15 23 X P UunsaturTated CoOw bony _ C o . oumds
F ; Hexane : TWO$ R-CH = CH— _ﬁl CH—<
mun:uozi.mlnui_m + R-ii —> R- CH=CH~— A_u.. s Tt e B _ H-<H,
e oLi oH

unsaturated alcohel
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