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Ch 2 strain and stability

PartIEnergy_
GibbsFreeEnergy Equation DG DH TAS

Enthalpy entropy

DG RTInKeg For A FB keg CBI
A

E µ DG exergonic DG endergonic
DH exothermic TBH exothermic

B

Every 1.36kcalImd DG factor of 10 in kegC14
A T B DI Airs At 298K

0 lil
1.4 1 10
2.8 1 100
4.2 l 1000

Ex What is the Max yield of

o o DG t 4,2

fLyH t tho OH Kcallmol
L NK

At best 1 look 0.1 yield
1000

Entropy DG DH TAS Types
Disorder of the system Translational
Often ignored DG DH Rotational

Vibration

Degrees

Becomes increasingly important with TTemp freedom
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Translational movement
solid low entropy gas high entropy
A B At B

higherentropy

Rotational number of accessible Conformations

71
HigherEntropy

Enthalpy change in heat between system 7Surroundings
Change in temp of rxn vessel

ATB A t B HomolyticBond Dissociation Energy
strongerbond Higher BDE less stableradicals IBMDpoectapgkg.TT

Hydrocarbons
BDElkcallmol

BC H IOS H
Hsc CHz H 98 I

7 H as i H vs Y ah

H 93 hyperconjugation

Hybridization BD kcallmol more p Cho
le weaker

H 98

In
no

in
S
c na

stronger 7109 So
H 132 bond mores Cho

JOC 2006,71 1209



Chemistry	531	–	Physical	Organic	Chemistry		 	 	 															Josh	Osbourn		

	 	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


































































































































Heteroatoms BDECK.catmol

13C H 104 Increasing stabilized
Hen H 107 e neg bonds
HO H 119 v

Resonance BDE_ Kcallmol

H 98 Stabilizedradicals weakerbonds

D H 86

T Bonds BD_EKcalImd
C C 81 C IT 64kcalImd
Csc 145 Breakingboth 071T

C O 79
C O 173 GOT 94Kcallmol

Hess'sLa
Estimation of DH from BDE

Ibc H t Ho OH IBC OH t HOH
T T T T
loskcallmol Sl 92 119

AH broken formed
lost S1 921 111 BIT us nothingabouthowfast
156 211 tSSKCallmolI this will occur

exothermic eenthalpically favored
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Moreaccurate measure Heat of formation
DHf formation of a moleculefromits elements

3C t 8kHz no GHG 1 Heat
For A B
DHrxn DHf B BHF A

It
DAF 29.9 25.5 t18.8

Bensorishdditivity.ru CmPocpg8l Chat
Predicting DHf using group increments
Ex Adding a CK to a chain TBH 5 Kcallmol

Hsc CB Learn to use chart
20 t2 s 30kcalImol

type
g
attached

BC There arecorrectionfactors

4 gg Sce H s 3.30 stoic strain
µ I CB C 5.51 ring strain

HIT 1 C CB c Hk 4.86 Cisltrass
µ H l C CHICK 1.90

I 2 C Hb C 10.20
5 IS Kcallmol

OHCompare
µ

us

FOH
3 C Hbc 3610.20 3 C Hbc 3610.20
I 0 C H 37.9 I O C H 37.9
I C c IH O 7.2 I C c 30 6.6
I C C 3 H 19 I C CWHL 4.93

77.6 Kcallmol 80.03 Kcallmol
more

Chem Rev 1969,69 279 stable


