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Name of the Teacher: Sutapa Chakrabarty
Subject: Chemistry
Class for which the note is prepared: Semester-6
Paper: C13T (Inorganic Chemistry)

Topic: Organometallic Chemistry
Part 3

Comments- Study the whole topic thoroughly.

[N.B. - Acknowledgement of indebtedness to Mr.Sibshankar
Das, my respected Teacher regarding collection of study
materials in Inorganic Chemistry]




T)‘ "W H \\r\ 0 - N?,& F( (o) (X40)y
amd Feg, CCo)in.
feqg (o) '
W (ffc«nbo?:gta\e anion & ob\*cthﬂec‘r mthe rneo™ wi

it )‘Q
Fefedo + 4Na 22—y 2 Naszecco)qL

n
DOhe slauctune o) the -m ecule £ AhoD

Co- f 4@ ,

——

\oa@lhc-ﬂ LD'“’\ Fema)g

XD o pe(cd)a (F)g -+ FECDs T Fea o)y

N NH,

-
Loy cadg | Di- Cobaltocta Canbo

N /d \ ao
*"(\—‘/Fe-— -fe—cCco
e £ e’ 4 N
Q;/ﬁ;,--w---r 9
o
@

s

Prepacaton -

ME/WW&){ coan ve Pnepcmec\ 'oa fﬁne rreot b{°° Co and ¢q
ok 290°c omd 250 aim. : .

nnoC , co X
2 C 4+ QO ———ﬁ Cosy C )q
PrtoPen{n‘e,& .

1> DOria '\he:tm\\_a decam\Po,&eo\ai".SOC "(Ml &’Y\QI'L'L‘ thAf‘"‘
‘o we (’,oq Ccodio 0, QOQ_ (CO)g _f___} Cog CCO) 5. + -

u>' Sy x,& r(ec\ucszd to Qobql‘!:ean\oon\al a:arude lo& the -)"2_0(\‘
16SPe and 120 odvn prefAuse .

Con (CO)g 4Dty _%So:%ﬁ% aown G CCO)qj ' J
Srig ol&ko neduced b o i Xo s belegwd — o . )
g 3 e 'Z_)\TOLICOQCD)Q]

T

Con (@) g + 2XNa u

St necetz with WO at 40 and Fommi Qo(c_)3m
Coj(®)g =230 — Co(0)43(om) + 2¢o
flaseione @

ODre aAlaur oj the 'nr\o\ec_ule dep_ond,& on  whethert thA

coawonyl 14 v Ko\" o inn Acld xtal& . co, (co)% . These
toso  LSel\Es haxs et SlquT ——

a): é\nuc-\-unee\ngq o) ¢ im Ao\ -

: IR situa

oj the Lol"ofthe Coy (@)Y hax Ahawn
[W\od‘ 1WA "Molecule hogx mo bad

a\'n Qo\rt\oon_a ‘aﬂo"‘P By
N DRE)E- N A0 noos 'Y\mbma’aeﬂ TFruetuceo .




SN A Lauctu '
2 3t S .
oith Jourt \Ereeednal co S 2och @o atorn (& Unked

Ao o o @g . Q TOUPL and  witth othert @0
ruld eo e "CR G-bond . Hhug eceh ‘Co atom

ha A :gcu - s i

0-bond - ° Q°°“d~*'\’\°\le 0-bond omd one Co—Ce

2 ooy ’
Co @ TR - [T T
co (A2P>) - BT .
E m NEIENEIES
- Co ! T 4; i
co (AP 7 cond_| e 5 ¥ %e—— Rone parisT
’—L”""“"”'Ll ODIXTIx]  Soneledbgee
<« Y'Q . %o co
Qo‘—‘Qo/
co” | 1 \Co
CO. 5CO .,

Qa _N‘cnn ‘omd«ae s\ductuce o_}- Coy (C0)g im &0
by S aolid Stals "

IR é‘m«;\a\/ o_\<'(\r\1,& ~no\e cule 2 the - soud .Sf‘ra\e. ok
faddealEd that Y thi g ~onolecule hak aidge s\ductume -
Volente Ahell <lecldom: confjiguaation. of Co alowrn b 3 B =Y
wa Ktal& *A 2dT 45 4p®, whe @o odenm Jond Coq () g
~noleaule , one o\ the 4uso e\ee\w oy gs octbital A
’ij\ed to 24 - ‘Onbital X OJY\ %%‘réc(%‘(oﬁhe -\,QlQn_u Ahhell
j\aunahon e can aebg-qtﬁ-q? Sy Lers '2>o\ onsitals
cne 45 onbidal and all: 4p ortbikalz comnbine toge ther
ond producad  six A%p% habmd orbital® . Dhree v\aum;o\
oroXal £ ane hoving ome - elecldon eceh PWile e
rmmglr\.{;i Thaee Wb onbkital X ,ace vaeomt .

one Sl'f\ \a‘oj—.\\ed O\s > pubid ot 0 bg‘“,\
Co O‘W overtlap uar\—h oth the 5\7\ \a ?.Y‘“QO\ /SP \o

on\o\‘tﬁ\\ O_S‘ one YRS ] Q,o\r(loona and jor\’\’n

Co— ao\oo«n_d.n'\_a . ol sivilacet © otrhert two Co-CO
bornad 2 ane “o\xo rcoduuu;\ o bruwds ing. Gort bovr
canm‘)jc %rLo\ :>\ th %‘\leg\ as F ha;n;da i(al C_’_}cme
Co akertn  Overt Bt '

Ane ord | dsp hgbrad anbitel o
othere Qo o omc\ producer  Co-Co oand - Eachal the

.""f‘ma.!\"fu"(\q( Thaee - 0\5\92’ V\abmd Qtbital A 03— eceh Co




g Be
atovn  acceptt owme lomepau o_‘ eleel@don A dovnaldd ba“‘Ql
il esrsenal qreupa of omel foxma eo-cf
CoonRkinalE vond.

& Gp

Co altom [u}uiq:.}q\ﬂ ER D:I:]

ca (ATSe2) &) s -
- AR EFER ] el o)
(ALpd TSy | i S co” ﬁ/ ™ ca
= (o] > . o 3
o) EREIEIEIEICH .
f

[ - Lo oo \
Q‘*:" 2ad

Q. -ae s\r?uc'mne OJ' Cos (CO)g amoleculle M AcUd A"Q"Q\_

@ Ni()y, fmet\el kehnc—:onbonzf_]

P s . |
: IEpaAaanon R i |
- : i Y bel 100. d-
- devided melalic mickel at a temp : :
Ni + 40 — 3 (o),

D T —~——

<> i meoeclx will_ dMisoy s followos . : :
NIy +Has0g ——> NiWOg FHo T4
D When healdd 1o 130t fl-a"“e/‘ i g By S |
}\1\'((0);‘, _-!Qig% SN 2 4¢co. - ‘ |
"({;> Giazecu g St dem‘mpé ASA 'Hn_e Ao\" cj— Ni() ¢ 'eVd‘vf.“
' D1y and co Nileo)y 4+2MQ (?) - __'N\'U.)_'-F“;_% N a- |
-:‘J> e N?CQO)L, so\*™ i THF X \"(Qdu&d b N‘Q,._NQ2 \:}_\l'l [@J !
iz Jpomed. - 4 _S[:
Duigy NCOLNER TN

|
i
.i
Prtopenb‘e,; - - YI

4 2Dy vana sy ;4
Sltuetuce omd Bondl .

i R e e N Lo e

| Nietem - AR T Cegg e
| | B . .
| 0 T R 5 R WP I

| (v 2k BB I I o IS

] ococo co

.@Ube Q% 1R ovzan L& N

. =) oM speq) .

| Ne K‘nc:;‘:\,\QP e _"‘f}eie\\\,\g Cotbonyls
i Topords Stexsteliy, j“%\teﬂr\ CQ_’) A XM h .
| Proponionalto e bond s\rg th g-{a b : RQQ&"
| T . YT Pond langthix
ft.v:\'\ah\ AA ) Qaker tham . Y owi .

—————————




;-vncx\le.rr 9‘-\ ‘t\ne_ c\@(\o«hoxx o_} e\ee\qo“ T T

Ao
metal to 7(§ o ixmal o_—S GO {vereoleA , SO z eneokle

the C-0 bomd \e\\aﬂ-\ and  decrtealrel the bond
st ath omnd cldo decmeckel -dhe value o_‘s AP - DIREGA
a Jore atlive chartge o a matal Q’oﬂbm\§ ERE
e sultR 0 5—\«'«&&;\\‘&{ %ﬂe_a S C-© BQT\O\ Lo

lowertdA G0 bo

ha . om
Vnru(\'\"()"ﬁ. 0_3’ the VO\\\-\QA Q_k Q_

oo Ahaumn AN rab\e -

e A

Lpecies T (o)

Jree co 214

[Mmceo) P om0 |

e o | ®° 5000 ‘1

[v)e 1® 1260 ,
: [T e ]1—

Dhe’mﬁ e ax "rhe Ae'x\sm\\' o} voeck 'oo'r\dd Aenation I

neteokelk M- bond ondert Q‘T\cﬂe_a,&e/&) omd @ bord orden |
decec ek -

QOOL@\;Z.o(Ao\Ll

aO\'“O\ 9t com act oi termnimal :
brudge uDl'U"‘ twometel o L o bn.‘\okae,A with Yhaee i

-
M-CO . . A : .

= ‘
LEL 3.
i
‘.
|

| Co M- M : : : .‘
il i B A - N dn” .
+uso e tal atomnA O\*UK,&

Dhug oA the O - oj ~netal. atamn bordine withco
imereaieR  the POPU\Q\“O\'\ oj elec\@on d_qm\z
costloom 7VP oabital fmerealelt omd decreoARi 'ﬂ:\e
e-0 oM sld@ength . and O‘\LO decrreer,&. the volue a &
T oxs jO\\.cn.D —_—

'tzn'gt_"\’\o\\ > Dcu\o\a bmdama >DmF\ Iomda\'na
JJ.l/ =c o M.—|—7Q0 |
W Zwﬁ Y =1820 —\q20 e,

;)e\emc_a Ao thavolue o} Y ,we cam @,)‘lyxd‘“m“\'{a\é
ye \r(mfhn.o‘L °\"ﬁ9\ bmé%‘ﬂ% @aﬂbm‘a‘ %HM}'“ PP, e 4
oo {2 '

SR

¢ de s
e g oy et e
e e A




) - - T a—— S — ~ - @ “\
W O the oeleat mOYWEe gpecieg j};h\ (co) c:_] , [‘cncm) e]
canad [vice) (\]@ the c-o .,.s{ne{cixf\xa

2090, 2000, amd 1360 ey cegpecive

eréluehu‘e'& o
Z( - E')(P\cdn'

2t hal been establithed that M metal
Catbormla the @ M ¢ o G- bond x',«&‘_S'O""mec' O‘L *Teduiy
i Sendtion oy neparlc oM cagbon  to am ém? i
: {-oneikal on Metal » Dhe M ) co back & bondi
lfo mexzult jmo\\\ the overlap: Oj j‘-ne& A onb\bl?&
"Mkl Dk Svpty antbondy lawd evnp AR eo Mo of
Qo Jhukt § and &k SyMen i@ Mechani s ™M 0} bondin
akes the Caocbonygyl- eni"‘;&l"able . K the e'xl@ni?oja

Jeack bonclix fMereates e ¢-0 bondonder deaneazex

?a\‘\c\ M- Lo onder imeneases . Consequeni the
c¢o S\Fm{-c,l\h\@~ erQs‘LLQTLc. Oj the ~Mmeaetal cast R il
| Accneases @i iMmereal - the olegaee of boek

§‘°°“ck?'m1; iog slisel dhot_focrentex e degunof
ébock bow ma will decreasel the @-0 $¥rm+du'na
‘jrqu“cd 2 » 3 ) it % o
: O the (Lo<elecl@onie Apeciel _L.Mﬂccc)e]
f’entoa)gl']o. and [v(Co)e,Je. the jinA* comntedn i j\’\d%o& in
11 2talE the . second comtamed metal  im meatedl onrd
tind  comtained wetal fn I Ll€ 18, the LIV change |
Aeneityr o anetal (g a‘-md.ua\\a/ imc_ﬂeé\AeA. Such.
raerreale m eleclom T demxd o etal wild fadlitale
woak bondimsy omd the exlén o_j bock bondume, Muteess
inithe owderc -LM“(CQ)G_J@ < [m(co){)‘_’ <B/(co)6]g Jhe
p-c bond ordert IMUWSAEA amd @0 Lond onder Aeenaoms
ond congequerntt the C-o0 £lF@tchin _%—'rLQ.ClLLQ'!\C(Q,A Ok
ok the Lonme ordar. Hhotik Why . Mt the LA0 elecl@onic
| ppecier LM TP, Ten (o) “omd [Tvee) T the

; A‘\ﬂ‘l*d’d“a ‘_%m"l@“m’& 'Q-_J' QD ‘m’ilofbb;:g(.)qo{_[.ggomﬁ"z,

]

ruar\ ;




r —
| What happen When dicobalt octammcbomnyl. A ,C_“_“Q:.Né :
6 Teoet Din 4 :
| . =~ o L |
R Th_Oata,

|
|

Calg Co-ondinaldh to Co atovas fn dicobalt

| wO
o lacoﬂbm\‘g‘f Yo lorermithe alu covnplew Aicoball ‘:WW"‘AQ

ne

ic‘c{ﬂlem nAd  two wolex aoj Co ane eWsinaldd |
| s N . !

-2 et CofCO)g vouy — (SM2) (o) e+ 2¢O

| Elemnation Oj T Oj co fadicoleAs e
,(\ce{dle\’\e acts ok jc-urt eleclaon donore and both poar

‘

o}

UL 7 elecld@oms ane snldlved im bmndiﬂa to two

4
| Cco atom X -

> 4}48-\0\“?6 ;m\mogr CC“Y\P\Q’)L .

Ne knaw thol No volecule combe annsAQ“\@
s\@uctuce N=0 . When thix molecule \oer,é '{v. 8 ;
o ?o.x‘r(ed eleclmon on ‘N atem LA converl\éd i“\’O_N@‘
oy - C—% = ) <Stenilaalyy When »o mole cule acceptrt om
elecl o Jram ~ona tal fon (X ™) DT converldd wnto XK jon
L‘)?:',o:] S NoPond N2 otk have elecldan pos om |
N oton they comn be ottached ®ith o tromAihon roioX f
Jatom arad _’Soc(m' the cm\%\ex ngv\)o*u’ﬂo\,& . Orese compler
Cg“\?")& arce colled e rallic W\rtpsa’l.:&

by the

T

o

i

{
2 G\OAAij"Qa\-\‘on g\% metalltc Nikaos o T i

‘ — . < ; ;

j)ependa' o Dhetherk NO woleawle LA P““‘ed:
s o® o »0® Hnthe 'YT\Q{'O\\U? w\rfox,ail These wmplex. |
Cg“\)‘pmna howe beer Q\aAA!j‘QO‘ mlo” the j‘O“CT}D"Y\a
Cotogoruel . ' ) .
»| Meiotuc ~\os an{—mmm% NP fon ¢

-

s T————" S

Ee (Owo) 5 mjﬂ , [ Fe CC"Q‘\SL ol

LFe ©©)2 <9y ) ® aqe the exownple o) metallic T\i\(f‘ ouR !
GDW@\« coniain NOD ion . Dhe proAema c-)) NOD Fv- Im Ak |
A chjiwmed by the _jae_{-tho\{' IR, axbsonplion -m%usmﬁ 03» ‘

| XL WA M the tegion JWo-1900 Uﬁ‘{.
So® ancm“) b tho A Csxn\l?\ Aj A | =2 s 1'

IEe——EE Lt Ll )




L 4

O ~atelle m\nos howin QQ:NDGB T 1
NO ~nole aule \OAGA ‘tThe VNP, “Qd Qlon P‘U’AQ"\'H':\
7(’{‘) orital of b’ otemn omo\ g eleclong £& tromz -

to the etal atorm.  so 'tho\"( ‘5o molewule & conYeniay

Mte Xo® fon and the 'vo\\e'ﬂcz[ o) the wratel atemig |
freduced b

Qcm'rercle& Jm‘oo HMMSigy
MNoW 3 o® fon Ohich ig oneteQ\rcomQ WD it Qo W‘°lQU-\lQ

Aonal€r  the lox\epourc o_J-e\eQ\monA Ajddn 3 .‘
Yo M= fom . Bo'ﬂ,\ thexe ,&le‘),,g Qapn_loe ,,&lr\ OtAjbnoq&/'

one unrit fe, M iz

. —© @
Mt+e 3y o _ _ ; . W

ﬁ\M4€. %%O:

Dheraig amothest mpe o) bond £ olzo JoamedR ‘4’/“b 1
Themetal comd  H® fon. SO hig bond ¢ A focmed bythe
o\(én\o]a S ,&\u‘\—q\oq _&i\\eo\ mMmetal  Ortbital woith th 1

oy

Y
'VO\CQ\'“‘\' 7§’§P Mo NOD lom M é _?\YtO' ' .
For¥ 7 Jowmaotion of xymensic omd b/@ M omd
i i q Noglo"ﬁ_ —’S a a

S Thesre ~nulto L

e —————————

M->y-0o \oo’r\o! ana\e {x Cto-md-\olgo
orndl homee theie ~Adldozulh oe Colled Umneowt NMOLQXA-
»| Metallfe Wfrtos)ﬁu Qonfn.\m'n% NO® oy - . : =

| I8 (S5 O 7 omdd [0 Gy s 0] heea e
exowmp\e,Acg} ~metallce w\qosa:;&

Ohich contain. 2NoDiam
P PN‘TQO\ Cot? {om ith -
ea auzzmhon - Ohe prexemca ej NOSD ancmpnr\.
Tb@,&e comnple LA Qm\_jﬂﬂmed by the j—a@\. Thot e
IP\ O\b,&on‘)—hon \81-(9_%1,& oj 'Hf\e NO® on. i thelke
corenplexs 2 edalla M the mgion ™ 100 900 Q,m—«

OmM 1he "KY\Q\'GK\UQ o

_ ho\“f\'\r\ NO@ o
30 wolecule occoptr ome e\ee\gfn

ﬂrcmn atod §on
oma it st comvealesd mnte NOSiom - On N fon =

N® ia spT d\omdd/&eo\ * Dhe tuso lonepodt g o el.eelﬂnr\;zs(-‘_.
o N© aca . ba\om:o) ot lal A,

| Proasnt dntwe o
‘\




¥ ,mb\ o ortb: tal

@ Me\c\_\\‘\’c Nitrto g

A

~a
e

!
@'C-o\c\,\_lcx\w'mn‘ ojEAN’ o

| Hhen 2N0©® fon Aetr alached wWHth the cemlral

[s) .
©\ - . M OTE
snetal atom 2o valro 2 \X ,ome. 0! the LG’\'\TLPOJT( P\n(’J)ol 1 :

£ DY I . :
giP (E’r\l(fl Qﬂb\‘a\ |‘A O‘th\é“:‘ 1o the vocamt P | lO\\ 0_3

"D
tal amd M ¢ f?t'o 0-bond A ‘&ort’fﬁeo‘ - Dhe
| Otherc lO\'\QP o e Ej.

!
ortoital . Dhe 2talde ilco g0 . NOD a
vent nildo < Simece .
\Aj\en’ jort'vr\q{-.‘(m a
A e
or.u:o A; ?A(‘.( bond. Tthe vaotal and NOD (omn s OwWa
A _joﬁ"“tLed by the gvon\af) OA_ 5u.'nbc\io\a k{\lecs
o . O the vacomt - JSTY
(S o
: _Mz%? N =5

\D\\E‘-F(Q A

- \ ’
€ Somne matalUc Mil@o syl i Whiah N0
end st as y®

AA Well ag »oo, Fe (—’f@q X o e'xo\m?\e
o 'ﬁ«:,lA'iqfe_ o) ?\il?icsa\,b - Owix Complewr & mepnesmted
ax _[(No)g, < 37&"0)‘]‘) Stnce o 'r(QuP abrorctkA M both

The nea:’)@t};& JC6o —jovan Qmﬂ.(-_jon NO® {on) onao. -
1100~ 1900 cvat ( fort oS \'o'n) '

the centmal metal aroen P

The M2 N-0 wond: Xe fnthoie

0_} _N%—} ¥ G- vonal themre |

Qm\\-cﬁ'n(\’*na o570 ax well ol 2O jons

S\elRomL locolsA £n ottan AP hybrudt

lmetal\le ~ilco 57\ corap gun -

1= WS
Metalie milrogal e\eclaong e\eclaom, Elecl\ong EAXN OS
compaoun a, domnated v domnaled Hounal&d o e ctol

~~etal a ba NODg | odnert

! . NOD T abtom

l.Mefa\\ie ~itto \

" tasn NOD | \;‘ : g

P [Fe (o) s 0] 261 = 25 (Fe?)| axo(n8)=s

o- s SX2 (Swd)=10 2
> [Fe (@Ws(G) T |2¢-2 = 24 (se 2| 129 () = 0

PP 997 | setolpe V=0
Nitro syl containin
NP | A A L

DIeo@Ds Gy [2ta@)  |sxatmdugsasio | sekew

=9 | ' .
-\yLCo Q™) o Q‘b):] 04 (m*'ﬂ 2 D) S ¥o— 1o 26 k.

. — A, £
e e T AR ey 4 o SR T i T vt e [R3e R amma o et .

i
Sxe(Se)=19 G (Kn) i
220V =4 206 =4 | a¢ (K

¢
s

At




10

Solve the following problems

—
~A B4 N (o, Co
v aeluiion. amdl Akl

2 Pn e Spsdiechionic ckecsenvn( ) Y
[CeeD] oIV e -0 alomodans
9 q,

tnequency ane 9090, 2000 cod SO LR

2. Whet Xf\oﬁ‘%:em wWhen. Ascolsalt acka

\
Comboerd  ue olXowed. o goack werth Gl 5




