(19) Today Next Class (20)

Chap 6 Acid-Base and Donor-Acceptor Chap 6 Acid-Base and Donor-Acceptor
Chemistry Chemistry

(21) Second Class from Today Third Class from Today (22)
Chap 6 Acid-Base and Donor-Acceptor Chap 6 Acid-Base and Donor-Acceptor

Chemistry Chemistry
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Trends in Acid Strength

across a period
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Trends in Acid Strength Section 6.3.2, 6.3.3

down a family
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Trends in Acid Strength

for “oxy-acids”
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Trends in Acid Strength Section 6.3.7

for “oxy-acids” o
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Trends in Acid Strength D / Section 6.3.8
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For Lewis acids
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Base Strength and Solvation Section 6.3

Gas phase basicity

NMes < NHEts < NHBu2 < NEts < NBus



Base Strength and Solvation Section 6.3

Increasing base strength in water
NHs < MesN < MeNH:2 < MeaNH

NHs < EtNHs < EtsN < EteNH



Super acids Section 6.1, 6.2,
6.3, 6.4

Ho = pKen+ — log ([BH+]/[B])

H2SO4 -11.9
HCIO4 -13.0
HSOsCF3 -14.6
HSOsF -15.6
HSO3F-SbFs -21--25

HF + SbFs <=> H+ + SbFs- -21--28



Super bases

N(CH3)
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Section 6.3.11
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Super bases Section 6.3.11

CH3CH2>CH2>CH-Li



Super bases

N(CH3)

N(CH3)

N(CH3),

N(CH3),

Section 6.3.11
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Super bases Section 6.3.11



Super bases Section 6.3.11
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(24) Today Next Class (25)

Chap 6 Acid-Base and Donor-Acceptor Chap 6 Acid-Base and Donor-Acceptor
Chemistry Chemistry

(26) Second Class from Today Third Class from Today (27)
Chap 9.1 Introduction to Coordination Chap 9.1 Introduction to Coordination

Chemistry Chemistry



Frontier Orbital Model

Section 6.4

NH5



Frontier Orbital Model Section 6.4
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Frontier Orbital Model
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Section 6.4



Section 6.5

Frontier Orbital Model: H-Bonding

BHA HA



Frontier Orbital Model: H-Bonding Section 6.5



Frontier Orbital Model: H-Bonding Section 6.5
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Frontier Orbital Model:

lodine

oy (5p) E—

I> transition
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Section 6.5



Frontier Orbital Model: lodine Section 6.5

oy* (5p) —
A
C —_—
) 20,000 T Hexanes
> transition —80/20 (v/v) benzene and hexanes
——80/20 (v/v) chloroform and hexanes
15,000 - —80/20 (v/v) acetone and hexanes

|
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10,000
hexanes X 20

5,000 -

Apparent absorptivity (M-! cm-?)
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https://chem.libretexts.org/Bookshelves/Inorganic_Chemistry/Map%3A_Inorganic_Chemistry_(Miessler_Fischer_Tarr)/
06%3A_Acid-Base_and_Donor-Acceptor_Chemistry/6.04%3A_Lewis_Concept_and_Frontier_Orbitals/

6.4.03%3A_The_electronic_spectra_of_charge_transfer_complexes_illustrate_the_impact_of frontier_orbital_interactions_on_the_electronic_stru
cture_of_Lewis-Acid_base_adducts.



Hard-Soft Acid-Base Concept Section 6.6

AgF Ksp = 205

AgCl Ksp = 1.8 x 10-10
AgBr Kep = 5.2 x 1013
Agl Ksp = 8.3 x 10-17

[Hg(SCN)4]2- vs [Zn(NCS)4]2-

[CHsHg(H20)]* + HCI CHsHgCI + HsO* K = 1.8 x 1012

[CHsHg(H20)]* + HF CHsHgF + HsO+ K =4.5x 102



Hard-Soft Acid-Base Concept Section 6.6

[Hg(SCN)4]2- vs [Zn(NCS)4]2-



Hard-Soft Acid-Base Concept

Section 6.6

B C
Mn| Fe Co Ni Cu
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Hard-Soft Acid-Base Concept Section 6.6

Hard Bases Borderline Bases Soft Bases
H_
F-, Cl- Br- I~
HzO, OH_, Oz- st, SH_, S2-
ROH, RO-, R20, CH3sCOO- RSH, RS-, R2S
NOs-, ClO4- NO2-, N3~ SCN-, CN-, RNC, CO
CO32-, SO42-, PO43- SO32- S2032-
NHs, RNH2, N2H4 CsHsNH2, CsHsN, N2 PR3, P(OR)s, AsRs, C2Ha4, CeHe




Hard-Soft Acid-Base Concept

AgF
AgCl
AgBr
Agl

Kep = 205

Kep = 1.8 x 10-10
Kep = 5.2 X 1013
Ksp = 8.3 X 1017

Section 6.6



Hard-Soft Acid-Base Concept Section 6.6

|[CHsHg(H20)]* + HCI CHsHgCl + H3O* K= 1.8 x 1012

[CH;Heg(H20)]* + HF CH;HgF + HsO+ K=4.5x 102



Hard-Soft Acid-Base Concept: Quantifying Hardness Section 6.6

—  ELumo = —Electron Affinity = —A

—10—

Energy (eV)

11—
Enomo = —lonization Energy = —I
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