Q\aﬂuq : Bondwe + Molecudor Stuchure : Fundamesdals

Kecall: Ualenca edochims ang. Yo outermost s+ p elochmy = Group No.
» Oefermure. chnncal propelivs of atom, ‘
-+ lose gaun. or RarmtemerT of These e Cauatd by reactmo

Lewrto dst Symbols fr maim?roupoimo (we volonca edochmo
A 2A BA 44 SA 4A A 8A
LL. ’BQ,’ B ..é. ,N. :E.j. :'E'o :N.e:

Chermcal bondo : odhactve. ﬁrm Thot hold afomo fogeler i Grmpovndlo
btvdwt"ﬁm + - o

(1 lorac bardo : elochostadic. pierochim betwton 1o 7:0@ g2 o~
* Invslves hcw\sf/\o-f Lo moze elechm s P\rﬂpﬂfv\mﬁ ™ diotamca

- OCCuUNg lOd‘bUCOV\ h\ej‘o-oo (in») EN)W hon metody CMENJ

M% amd N combure Togehen. fo fum cobet somple bunary Cmpow»d?
M% + N —= 7 (m M%sNz)

Fust aok hew do M9 and N bath C]W hobl G Cg'v\}(\c’umjm\’)

[ X ‘5,_ .
'Mg + . N' —_—> Mg2+ ard N lin MW&I
2A 5A Soelechruc  1Soelechunic
st lose, 2€” ot gim. 3€ wilk Ne. Witk Ne.

Bur Tolol rwmber of & lost by Mﬁ = %anmbero{e‘ gauned by N
e heed 3/‘4? adoms To veot wth, L N afoms

lose. be~ 3@» be

~de 21
Mg [Ne]3sT —= Mg [Nel
N I8ds2p* 55 NgQ“ Is*25°2p° = [Ne]
2 -3

Seo 3/"]3 + QN - M33N2
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(2) covalerd bods @ invobee, Sw of one or mag ekd‘zmﬂ)m

octw betweon nmreladsonly  (sumdar EA)

| poir shard elechmo (2e7) + Sugle bnd  A-B o A:B

Qoo Shusd clodmo (He): bl bd A28 o ALB

3 poins shod elochmy (6€) © Fupbrd  AZB 0 AxB
Exampleot  Lewwdot + elach elochm exproased b dot

o dash fomlo : each dﬂd‘tm}ooir %) wpﬂwedvby dash.

Hy, HiH  H-H W e H~E:/o%‘f§§dm
Tre elochumo 1n bord o hot be shared . I e elocho (
ofﬂa&d%wﬂswc._dxﬁmm, e mne BN elomerd will pull elechmo
closer Yo uself, owuaturg polor bod, If They axe Ffe sare, e bond i
how Potax. ‘ o
Polar,  t5 +°§ +S smoll + change S H-F: sa Polar covolbrt bndl.
Bod H-F: ~§ smoll- chwge AEN= 19
EN 21 4o +— repweid o-dipele LR S«epmz&imofdu/\?r_

Non Polor :d'— C,Q P- A C-S

Bowds et EN 2. ,'[.S\ 25 as
How do we %l ' o mobocule Pceox7 By i qegmeluy ]
S*C'n 1 leyiodot —Iﬁmw.da'ﬁ mobecuwlis ard Poh,,cdmic o

Repmhﬁb(‘ﬂ") eloments uoually achiere. noble gao Cav\ﬁqu/\cﬂruv\ In

)v\oS{'(‘.ov“pbumd“S. Sunee ol nobl gases (but He) howe 8 i ouder shell

o v colled ookt e - a_qw.de./&mz—@ dﬁf/uwwwrg stwchue .

Exomple  Nj (Nwo 5A- ha 5¢ nouwltr shell; ench N wands
N N ¥ we howe |Oe‘4oplm1 wik ges

tN=N:  Huple bond




N6G: Ocret Rue: S =N-A whee S=#shoademin o o

= # heeded €
Q{s#wo&lable_ e (\lotégm@

Exomple 2. CHy (Cis WA : hoo 4€ m oudn sheld
» eoch C womb e ﬂ““{""‘m shaae elechmy
eadh H warb e I Sutha wayy So

thod they unll ot Fem.

H
H ;é" H 1.4 S* N:“cﬁé\ H H
¥ H-c-H = (1 »%+4xQ)— (4+@xI)N= 6%
H =¥ elochmo shand.
Ridgo (10 fhe cdomard nsasurg o ot elachm fo Ul o ocket s
i touadlly e contial ofom.

() the wwost Symmetucel. skdedm L qu\o,(ﬂz./ correct:

(3 ww\mwwmﬂq bonded o anpfror nenradad —
not fo cach other : (

4) in feunary acds, eg H,S0y [ H bonded 4o O . A‘kkmnf;

( ’ Cm\meg HQ) gm ‘::;M my\mdul) Alugmsdoms.

Exampl 3. NHz (Nis YA: has 5e in oudr shell
ach N woart Se

lome. pour. of eltchon eodh H wash Qe
X,
H H}‘i H S =N-A N
f:\ = [6x€)+(H3.xg)I—[lx5+gxll
. = |[H-9 |
H=N~y = b elachmo Shaad.
H

Example 4. NH* (N XA Bul lost 1 efeche
“ hao He only . ouder shell.

H + S=N - A
X N N
H s H (0w + (2]~ [ixg +a1 -]
H = b -% =
=g dﬁd:mo shorad



More Rudes of Thwmb :

m Hdo&%o ard H M share one elochon, o compldle ouks shell.

@ XY Can do severod 7%(/}'\5,0 deperding on fhe molada
(@ simgle bmd b‘(j shaung an elactron

HQO Hi‘é;-' S =N-A
AT H =(9+4)- (b*2)
H=0: = 12-8=L{

A

(b) swgle bond by acepting 2 electiow fom arother odom. and

not shanirg ot oll.
;Si S = N - A
HCIOz Hiéié‘!: - :g:ft;:*(? +3xb+ 1)
N 3B = 8 electrew Shard.
.’O:
e Recall: ‘i oo kunany ood
H-Q- s H muwt be bonckd 4o
:0s an axygon aom

S

() double bond by shaning & of tb elachams.

CCO,  DixCu:O; = N-A
0 ) = (3x8) - (H+2x0)
SN 0=c =8, = 24- 1
mﬂ?}ﬁ:““% & - = 8 elochmo Shaned
VIS o g . Co .
v T e exaphews CN” + Simalae crmponnds C v

X 'O‘\
M@Zgﬂ(ﬂ there ang n amy lone pams of dechom on oo Carbm odem. T
() when formmg muwhple bonds between afoms (ie double + fuiple bonds )

bk, afomo domafe The Same humben of elocfems .

doublo bond  HEO,  “iC ok Rigle brd  HCCH, HYC1ECEHH




+ 4wo wnolable emo,frﬁam 1o e rulew one e hojeronucloon
A d&odov\\r:sc Specie o q“5
O ICEOke CIR0O7
CN™  :CEENKT
Exomple:  CO5 Cis WA B qawmed 2 extroeloctrms
corbomate ion = hoo b elechms foad
;\xx _ 2 —1—-1 v o XX ‘1‘-9\,
20x |2 2 28
. XX .. C/:x e e ..C‘. Xx &9 *C,
’kQ" xg e R* )Q: Q O)
S=N-A
- (4x) - (Bxbo+ Tx4 +2)
= 22~ AY

=9
The ‘<" waamo Hot He -hue shuckwe is somewhere in fedueon e ‘Wvu
These 3 stuctues ore called RESONANCE  shruckwes.
A molecnda or on. ﬁx pch 2 or mae e%uaﬂ;, anfwdoff&\yrwﬁa.o
are awdabl o d.st& Yhe brding (0 sad o exhibd resmancs.

We can repusent Cos* i a»

@) 2
{ i } the CzO bmdo e nadhun double na Sw?lmbmdo
@)

Oﬁc% b«.d‘ somewohere. n. Redurean .

delocalzed c-0 sugle bond Lurgth is ~ l‘fSA
shucture. C=0 dowMy bmd lergth is «IQ,QA s#mlu))

C=0 in codmdty, i 129 A Strorge.

Exceptions fo OCTET Rulo:  (where S=N-A coes NOT apply).

| most couvadant compounds of Be (ma) ;
BeCl, 5Cl 2Bex Clf  OLakomo hane ocket
> = - Be only hao 4 ™
2. most covalerd compounds of Goup 1A

BE,  LrgrE: F adoms have. ookt
N 13 only s Ge-
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3. Compounde in which. The cenhol elomerd rmust hawe o share in
mow Than & valence elichome Yo accrmodhty ol atfached adnmo.
oo 3'!(:! .
PF5 F"KP’:F' P hao 10€ amowrd ‘& snte each Fabm
AN = hod 4o hawe lexho € Yo cmpldt
’E' d octet. e mF
NaG:  In compounds + 1m0, outside odomo ALWAYS obey ockd ruls.
Cemhol atwms may or may not obey octet rule.

4. Compoundo Qﬂv\‘f‘mmwﬁ d- o f- hamorfun elesers.
5. sp—u)w Cav\‘humvw? odd number of elochmo. — {e&rodxmb

NO _ .Vcryveadwc
{\l SVOA.LI\Q_Q e x .. xX ‘e Xo So
O 6 valone - ,N::Q. <> ,(xN’.‘:O. <5 N O,
+0{‘D.Q, (1 volome e

Now Thod mm{qm oud [evodet shuchunes, next: MolEMa&ﬂ@ﬁﬂ

Volerco Shell Elechan fdir Roepuloion Theoy (VSEPR) o based
dea. that bovdurg amd Jrve posns of elechmo i~ the volovee shall of an
odorn ot o be aoﬂn o_part 0o possible. fo Gaun Mafumum 57%114171
This resuldy un  elechm pa %UWQZW.( l{mmmwuw/liﬁd\
odw&sbufz o{ﬁ'ﬁﬁwgo:ugmim, The Jompal/wo—/e"s o
owible but Hein Praomee s stll ﬁﬁ [ facj fmepaiwa{efﬂ‘ﬁk&
Up mee space Tram elechmo in bands.  In Hhio claes, wean
oy emenned Witk ideal” bad angles.

let w o ‘fﬁww'k evamplos i cnder




-~ .

T Tho (2) rgiono of high electm donsity onwnd cunchol odom.

sp hybrdigation,  (190°)
elechmic geométiy + [Pnean,

example BQQID. :QLQBG,;; CE’}(
‘U —=Be~CL:  Be-Cf bandis polan
EN 30 15 3.0 but the bond potaritice
CANCEL!
NONPOLAR. T

molecuslon qeomeli, - Linear

T Three (3) regono of hugh elichm densily aound cenctiol adom.,
sp? hybrdiadim.  (120° ideal )
elochenac %QOVNL‘W., : ‘h,gm«al p(amA

2
Wnp(z: Bra . :é‘ .
T
'
én.o B-F bmd is polo/\ but
FEETRF40 —#Hebod polanitivs
) CANCEL!
NONPOLAR.

‘ N s Neo
of Y0 e
%
\ : '
P o NG ot pdandies do NOT

EN 25 30 35 Cameel e




I Foun (4) regions of high eloctron denscly
Sp° huprdizatin.
elachaic geondiy Hefahediol  (09° 28' ideod)

Examples :  CHy and CFy

! y A fa
o tlo\-s > Ko o "" & ,Q- it
H:CsH  HaCeH FrGap: EECmE:
}: \_‘ﬁ F T
a4 40
C-H bends is poloa C-F bond is polan
but CHy s nqnpq(a/\. but CFy Is nonpolod .

sunee Pok\ML(Qo comee]

Mmoleculon qeomeliy = edochumic geomliy = tetrahedrol fo CHy, CHy

i H 2.1 CH3ClI
5. o T
CHBC} _ HaGe H :zg'szs, e
H [t
H
. - POLAR
EXMY\P\.Q,O g NH3
. E eluchenic geomdli+ Jehahathal
H * [\’l‘ x H ";N%‘H molecudon cieom% : P%Aa/vv\u:lo.o,
H H ﬂ pyraimidol
2.1
POLAR
SO; N
A luchenic geanilin: Veliohubl
Q’Q: S 95 Oﬁ%’i’o 3.5 moleculoa ca,e_ome“b\,«,: PWyxldaQ
:Qﬁ . O )



Excsz HQO
RO eleckamic geomeliy - Jehahedrod
HxO: HEOas 7
H - H/,t‘ mofecudon qceyndud: angulon
2.1 :
POL.AR

IV Fie (5) regiowo of h@i\e&admndms@ (doeo net ooy ocket vule)

3d h\(}b coe
me ol bi ol .
QMW\AC cgo Jfl«, +ucfm PWNd ‘lgg‘

VA viia S

A% 3=
x> o x‘:)i_"§ F', i
X I P X As s p-—-—F
X xx A X P:I’
: X x‘ Xx .‘ T‘Fc
- NONPOL.A“R

molaesdar geondtry = MM= fugeral. brpymmelal
Eample:  SFy (L lore piss of elichms on corhal o)

(L ViR VIA B
.- - iF:
. E A W e
.Sk ‘St or :fF —S—F:
F x eX '.F‘( D . ‘\\\\ .
R R e
B * see saw”
elechunc cato Mma’lbprwmdal

modocudon M See Sowy

mhocude 1s ‘Po
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EXGIM.PLD. ) lmNL(Paw O‘tdﬂcﬁﬂm on WQM

Brf, s E
; \Il(A V“A °e . *X I e | \\\\'- ——
Ex B ' —Br l'sw
; U X X LI ‘ V.n
HF LF
E L ]

clechawc Ca’e"“"éx;‘ﬁ ¢ tugovel bip ol
c?ew@ T_ZW and moloende 1s Po[a/\

Eywmpb 3 lumo{»@m owcw“‘laf. o:fmm/

IC/Q«Q_ ‘C;Q‘: 'u‘\'.

VA VHA ~ — T |

osth | exhe :E“’ 7Y
e :( .-u:

dcdrwwc ca»u\vv% ool b| WMaL
ramwﬂm‘ C&mm Y ouyucm.) Aumean + NONPOLAR

S)( (,b)lQ (oo of E&ci\m])x\&"ﬁf (dmm+oMod€me)
L ) \ruabhdgoﬁ\.
mﬂmm, octohadil  (9¢° 180° bmd cwq(a)
:Excm«(o(a! No (@) love paino of elachma on conhal cdom

, N
SR s L

f ‘E'{th’: o Yy - '-.

BT ARG

ZF; !f:

bl iy« i o = otk
; s hown polan

:
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?Examxp(a! 1 lmpmofdadimov\w&mﬁam

SR w SF
TF £ xEKF o, o E :
Yua vuA F' ¥ )Z(E 5 F .’..F-’ E"F': s%»m, @WM

dﬂd‘\mc,w . octolratiod . |
el culon ij&f Squous Wwdoﬂ N molocula. Lo ?ofa/x_

Exawpler &L love Palu\.o of dochavs on conthal odpem

XCE‘ F XK &ﬁ: "E t, \\\\\Ei
o Xe e . g RE
S T R A

.

clochgmac Wf ocdahedral ‘ )
moke cullan 8@@: S%Am_g plwm‘) el cule w _@\PAM

NOZ: O dwcussirg bnd angles, e hare ol conandond
\DEAL bond arqles ea. in o meleente weth Jehahathal

elockmic f&&rm\m«r, Hre bond angle is 10928’ .'deﬂlﬁﬁ,.

In el lone pos of dlachas cacupy mne space
Hhan bondirg pains withthe followug resuld : o deownse
e angles bedwen. bondug pams.

V N Wiy H / r\i U~ /b.'
H FLY HU
\4\;\ \o? + ,@2 R

16%°
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Review

Reqior o} Hell Clamdbi | Nocf o |-
Electum Dorsify| Hybridizshon| (Elecrponc) | T2 Moleewlar |  E:
Arvd e fm:f) (\&”@‘1) o el ol =

| Ao | STy
& Sp lineaxr © | linan Be(,, CO,
3 sp* h\é]ov\ng. o Hig. plaman | BF;, COZ;
?W l bm ov NOA—
orgqulon
R | HCI04
4 SP°  |fehaddvl | O | ehokedral |CHg, CHsCL, NHy'
I Pgnu/wu.doﬁ. NHs, SO;-, H30+
& O
e
S SF?’& o “1\?0\!\09- O -{'uc‘ b]pvda. PFs
| dsp? bl@ﬁww'd& | See saw | SFy
2 ,F'SLG?&,d B‘(‘E—B 5 C[F3
3 | ineounr I3, Xeks
(&) spPd? o | octahatrol O octabethod | SE,
2 s IF Xefy
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Formol Changes

“The concapt of formol chauges helps w choose, The correct Lewts stuchne o moleale.

Ry -ﬁ\ a&«qvximq 'ﬁ molcl'\a/\qes fo Goup A elomends :
1. Foomoleads, e sum of the formol chorges for ol elomenls w aero
~ Foramion, The swm of the Prmal charges for ol The elemenls equols charge on isn.
2. Formel change, FC = Guoup No. = (no. of bmds + vo. unshaned e”)

N&G : Group Number of noble gases = i, dou.b{n bovd cmwibow Q
3 A CIOOC( Lewto dot shuchune hao

(htor gore)
. }ow or Aero values of FC ﬁr ol elements
Oddcwyd‘ afoms o net 3\\10& FC volue of the same sign.

_“\Q mow ehc:hohkqa‘hﬂ{, afom n o bm«d IS qw&«me mae m]aﬁuﬁ FC.

Consder Hwo Lewis dot shuchuas £ subfunic acid, HySOy.

° O .
0 @ FC H = I-(140)= 0
S«

HQQ O H O@)=b'(9~+"‘}:o
/ ° O@,)‘b"(l“’(o)=‘l.
2 b—<4+0)=+l

Ths s an OK dot shuctwe , bl TRere h\&qf\i be o beltin ore where
FC of S is clyer fo gero.  Grsiden

Now: subfun dows ret obey e ocdet rule

FC H= I- (l+O) =0
Oy 0-(a+4) = O
O@)= 6‘(2""4)‘: O

= 6-(-0)=0

Structwe 1 ab}f&sﬁa/r\%@ but all elorerds W@W){'—C @ood”
There s do:\u fo suppnt This -stwctwe f HgSO., i
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Bond Dropertia
bond order ~ ruumber of bonding elechin. pairs sharsd by 2 adomo
Bnd Ordue  bond .
I Sgle No: com be fochmol eq LS
a dowble (betweon surgl ¢ Joubl brd )
3 tuple

bovd fength - distance. betwoeon ruclis of & backd odoma
Uil A 1x15™m
hm 1% 10",

Pm [x JDnmh\

(h %IJN/\OQ swgle bmds > dnbl bonds > M[Q bado
longeot S honjest
weakest bond strongest bond
(smallest bond energy) (largest bond energy)
bm\d m/\q\, -

‘Bord duasotiotean , D) 0 extralpy chorge (2H) for. brealrg
a bond n &Z:ju\qg;/\w mobeude ; procest v exdoflrmic.
. (1(M. Comn (se (A/\‘fm/yva’rw\ "D es‘ﬁ,h'f\q'_t@ AHmy\_,

Exom»plsz + Coleuwlate “Hyyn ]QR P + Cley — AHU@G
Wwirg bod enngues =
' H-H 436 kot
H-CL 432 hS/ma-Q
Cl- 242 k3 /et ‘ ,
No + W s exungy o break bonds ; €rngy 18 Meapcdw/w&m
Reackin.  H- H(ﬂ + CJ’“CQ@) — H~Cl@;)+ H-Clg)
+43p

+242 +432 #4372,

Dql + Dul - QDHQ

+43p kTt + 24D kTt —~ 432 LT/t
186 kT

54) AH‘_;: Hetg) = ~154.b hj P VERY CLOSE !,/

“Hwn

"oy un B

Note  “ Hpyn




