) —o ¢ 2001
{ ECTURE WOTES FOR GEWERACCHEMISTR v ©mm

CHAPTER 10O
3OWD i W T/féoﬂy AND MOLECULAR STRICTORE

THE VALEWZE S/ ELC ECECTROW PAR REPuCs10m meTnon (VSEPR) 15
BASEQ O THE iDEA THAT PAIRS oF ELECTROVS 10 3owosy ATOms
REPEL EACH o THER.
AMoc€ECoi & 1§ iTS MOST STAOGLE (;Eomfz‘/’(i/ WHEV 7S ECECTRO MW
PRIRS ARE AS FAR APART As POSSIBLE
ELECTROY GCROUVAPS THAT EXERT REPILSiov VPO cnve AVOTHER 1wecwyes
- SINGLE ONPAIRED ELECTRONS C o
~ LONE PAIRS L 0%
. H id
T O0rvC BOWIED PAIR C~c
-~ TWO Jowidso PAR/IRS [l
- THREE Bowndcy Paips c=c¢

ONCE ELECTROW CROVPS MmAx)ymi2F DISTANCE FROM GaiE AMOTf/r:“QJ SIMmpFE

{CciC DICTATES THE MOLECUVCLAPR G-EOmﬁT/:‘/

2 GROUPS — Ly NEAR
3 GROUPS — TRIGOmMAC PLAVAR

5 crovPS —> TRIGowAL B/P)//eﬁfmoﬂé

¢ G ROUPS =S OCTAHEORA]

I N THE VSeEPR /VOTAT/DA/, A STAMOS Fon THE CENTRAL ATpm
STAvYS FOR TERM) nvac AT0onm¢
STAwWOs FOR LOwE PAIPS

I~ |

NVUMERICAC $uBscR) Py I WO CATE HOW m/?m// OF EACH

EXAMPLE P
il H.o - 0\ AKX, E, 9 6ROvPS TETRAHEOPAC
i /+ .
o
CH, /’l;(:\ A, 7 6R0UPS 5 TETRAHEDLAL
#
4

VSEPR METHoD
1) DRAW ALEwW) ¢ STRuaTOURE

2 COUVWT THE ELECTROL GROV LS (EITHER Bowos op ConE PAIRY)
3) ESTABLISH ECECT Row 6-Rovo CEOMETR,

4) ESTABLIsH moL ECvcap f-Eom.gm// (WEGCECT Cons ;Bmes)



EXAMPLE § MITRATE 100 NOy O HAS 6 = 3%t =719

v OHAS §wT Jvs = 8
O ME MINUS CHARGE = |
. - = — ~
1) LEWIS S TRuCTVRE 24 yALEME £
?8;‘
oM Of ALY Assiewen, BuT W AAS MO OCTET
"O" SO MOUVE COVE PAIR TO DONVDI NG PAIR
7
L X 4 i’ s«
‘g V-2

2) CouwT ELECTROW GROUPS —3 3 OOR sz

T Y G—EOMETR/ —» 3 gROUPrS — TR OowHAL PLAWAR

ELFCTROW &R
3) PLAr A I

q) moLEcuLAR GCEOMETRY — 3 Grovps D TRitowAC

ST RULTURES W, TH COMVE PAIRS

/’L/hl3 AmmowinA 70TAC K +3 5 § £LECTRONW S AXSE

/44:\;'»;4 Y (rouPs — TETRA HEDRAC

" MOLEC ULAR éEornETR)//S TRIbOWALC
PYRAMIOAL
/44/?1&74

H,0 TOTAC € +13 § ELFCTROW AY, E,

.4.—‘“5 ”

/ ? 4 6ROUPS — TETRA HEDRAC
}

MOLECULAR &EOmET&/ 1S AWEvLAR
H

ELECTRO WEGA TIVITIES

—— : $ 'y
C-cl R C=o



‘ c 3 ' T ¢ 3
[F A PMott Cutc S HIGHL)/s)/mm::TR»cAC, witl BE WowpolAR

FVENn i F (T CONTAIVS POCAR B0WDS
"O: C‘SO",. DIPOLES cAnvLEL 2= O
Jé~——+-}—-’—’>

THE Ccpssic EXAMPLE 15 CARBow TETRACHCORIDE ccl

¢
<)
Ci Ii,cl JHE & POCAR dDOWOS
T CAVCEL EAcH © THER
Cy
THE CLASSIC EXAMALE 0F AN ASsymeETRiC, POLAR MOLECULE (5 14,0

H%,,, +—F OUERALC DIPOCE = (. % &

H <
VALEwNCE Dowp THéoey

A COYALEMT BOwWD 16 FORMED :3y THE PAIRING OF A FLECTROWS
WiTH OPPOSINVG 5P1ws IV THE REGION 6F CUERLAPL CF ATOMiC
ORBITALS BETWEER 2 AToms . THE  OVERLAPOE 2 ATOM:c

ORBITALS RESULTS 1w A MOLECULAR ORBITAL , wHICH I

A REGIonv OF HieH ELECTROV DENSITYy BETWELN 2 NUCLE |
SOME HICHLI 6HTS

I A COMPOUNY  moST ECLECTRONS REMAIN IWTHE SAME

ORBITAC toCATIONWS 7'/+5)/ OCCVPIED Iiw THE UVBOWOELATONS
- BONDING LT ROVS ARE COCACIZED [ 1 THE REGIOw 0~
ATOMIC OCRRBIiITAC CVERLAP

HyOR;o ORBITALS
0 F MOST MOLECULES, WE[VTRODUCE Hy DRiO ORBITALS

HVBR’O ORB17ALs ARE THEORET /LAYy MABE By “Qrevoiwe ATomc
OR BiTALS TOGETHER

3 - ¢ 3 \
Anv §p HyBRIO OR B/TAC BLEWDS | o PLOS 3 p TO MAKE <SP HygRO.

/v CARGow (22*25%) [A)7] 7 HyBRI0IZE
oo M) =" A7

g s p3 ,fu/amo ORBITALs



H\/[SRID OR BITALS

_OFTENV vsED FOR owvey THE CEVTRAC AT OM

- THE NOMRBRIER OF HyB/e:o ORDQITALSEORMEN 1S £ RUACTO
THE MOUMBER OF ATOMIc CRRBITACS CcOMBInwie D

FOR BoOvDinG, /4/8/610 OR BITACS PRy OQUERLAP WITH OTHER H/G/e/d
OR RITAIC CR. W+TH ATOMIC ORBITALS

- MOLECUCAR (ECMETRYy 1S DETERPMIWED By THE SHAPES Aro
ORIEWTATIONS 0F THE Hy BRI ORDITALS
SP — 1w EAR
s P TRitovAgL PeAvAR
SPS D TETRA HEORAL
s pJ,{ = TRICOWAL BiPYyRAMIBA L
N Sp3a’1_=7 OCTHMHEDRAC
THE SP~ HysrRID

Y EQUACORBITALS > TETRAHEODRAL
2
- ALmOosT ALL OF CARRBOW CHEMISTRy /¢ 5/03 (s/nmum Amoonts OF 5[01 SP)
- Atso seew v AXyE (WHy) AXGE, ( #,0)
7HE SpP T HYyBRN

— MmoST UOSE FuL +nv DO0BLE Bowas CZc,c-0, ETC

THE 4p Hy 3Rio

- T RtIPLE RBOWYS CZ Ciw £7C

Hy BRIO 6R BITALs witH O SHELLS
sp>d - TRiGovac G;P}/Qﬂmam
sp3? - OCTAHEDRAC

As in S F,

s @ [AFE T
3s*

[
Jp 34
/4//31910/36

[ LT[ T[A[F] 5] — S/%x £QuAc 0RBITAL

[ 1] ]_Jq,ggm/%/wfuo D O0RB/THCS

H)IORIO ORBITALS AVO DOVOBLE Bowo s

ESprIALL//hz CARDBON, DOURLE BOWDS ARE FORMED F Rom SP:LH/B/?'DS

L_?;[;] e? — A CAR Bow wiTH THIS Hy[jp;o,z,q*r/o;u CArn Form =
SIWELE BOMDS AND HAVE [ ELECTRON 110 A PORGITAC
H N M THESE ARE CALLED G $16mA Bowo s
B AT
EACHCARBO H H
AREB A7 P ORBITAL g AOW O
OCVERLAP OF P H\ , H H < A/N
ORBITALs MARKES N /4—‘7 LA
A T Rownn H

Au H



FiwAC PIECE OF THE Pv2az2c /58 MOL E CUOCAR ORRITALS
THE F1 -

FORMED By A CIVEAR COMBINATION 0F ATOmic ORB/TALs (L CA0)
THE WOmMRBER OF MOLECULAR ORBITALS (S THE SOm OF THE NWUMBER
OF ATomiC ORB/TALS cOmBInED

2 H ATOmsS gy 5" AnvTI Boword - mOc ECOCAR ORBITAC

@ ©

— ELCCTROWS $EEK THE CLOWEST

T is BOMOimwe moc ¢ CCAR OR BTAH¢

MO AvAarcARes
= A MAXimoum oF 2L ELECTROVS i N EXMCH MO CPAVC gyeeovsion)

ELECTRONS FrTER MOLECULAR ORDBITACS OF 100

EWNERGIE s SIVELYy Wi THPARALLEL SPIvs 3 EFORE
THEY PAIR Ve ( Hokps Rueé )

Trc A C

2 PERI 0D ECEMENT S

'8 -~ ;e
[ ATomIC 0RGiTALs (15,3p) =5 & MOLE o ORBITACS

SEE FICORE /0.3 /OG'VC/7 4 BOMUIIU(;— , < ATy OOUW//UC

FOR THESE O0R BiTALS Awn

THE DIATOMIC 1m0t ECULES OFTHE IN(PEK’/OO
'T PREDICTS

THE NZW TRIPLE BOWO ANY owpaIR £D ECECTROLVS [ ny G,
SKILLS PRoBLEM
’ 4 J

WOER STAND MOLECOCAR DIFOLE MOMENTS EX 104 10 ¢ 3
s ;

SE VAL Evce Bowg THchﬂ)/ FOR Ry BRI IR BiTAL X 106 H91 57

EX /0 7/ 10,74

€ AGLE To vse PMOCEECULAR OR BrTAL T/-IEO/(/ E X 10.9 sxErussro9

"SPEC/F)L(_)/ FO R DIRTOMIC 5 0 :{"JPc‘fzoo €72, €1

Vot covereon
GCEOMETRIC ISOMER I§ 4, P& d90-4¢,

BowOing 1w BEWZ,=nwe 1% Y9&- 451



