IR spektroskopie

Ptechody mezi vibra¢nimi (+rota¢nimi) hladinami
spektra vibra¢ni, vibracné rota¢ni — jemna struktura
Vibrace molekul

valen¢ni — méni se délka vazby, nikoli thel

- symetrické
- antisymetrické

Stretching vibrations
Symmetric Agymmetric
deformac¢ni — méni se thel — nizkové, kroutivé, kyvavé, houpavé

Bending vibrations

Mear Mear Mear
In-plane racking In-plane scissaring CQut-of-plane wagging  Out-ofplane twisting

Pocet zakladnich vibra¢nich modi = 3N — 6 (5 u linedrnich — odecet rotaci
molekuly)
N = pocet atomil v molekule, pocet stupni volnosti je 3



Absorpce zafeni jen u molekul s dipolmomentem, ktery se méni absorbci kvant
Vektor el. pole vibrujici molekuly se periodicky méni — absorbce zafeni s nimz
je v resonanci:

v=12n.Vk/p Hooktiv zékon

silova konstanta / redukovana hmotnost

k = f(typu vazby) C-C ... 0,5kNm™, C=C ... 0,95, C=C ... 1,5
K=mp.m,/(m;,my)

E, =k/2 (1-1y)* = (v + %) . h v, (aplik. Sch. rovnice)

Evi = K2 (19> = (v + %) . h v,

AE=hv=E, -E,=hv,

Neaktivni molekuly — jednoatomové

- symetrické nepolarni (H,, Ny, O, ...)
- majici symetrické valen¢ni vibrace (CO,)

oblasti spektra  — fingerprint — 900 — 1300 cm’
— charkteristické pasy vazeb — 1300 — 3700

Vlivy - skupenstvi — vy > v > v5 (s — vhodné na urceni struktury, ne
zmény)
- vodikové vazby — rostou dipolarni interakce
- konjugace — mensi v
- isotopova zdména v = f(1/p) — D za H apod.
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Charakteristické pasy

| Group

‘Frequency Range (cm™)

|OH stretching vibrations

| Free OH

13610-3645 (sharp)

| Intramolecular H bonds

13450-3600 (sharp)

| Intermolecular H Bonds

13200-3550 (broad)

| Chelate Compounds ‘2500-3200 (very broad)
|NH Stretching vibrations |

| Free NH 13300-3500

| H bonded NH 13070-3350

|CH Stretching vibrations ‘

| =C-H 13280-3340

| =C-H 13000-3100

| C-CH3 12862-2882, 2652-2972

| O-CH3

12815-2832




| N-CH3 (aromatic)

12810-2820

| N-CH3 (aliphatic)

12780-2805

| CH2 12843-2863,2916-2936
| CH 12880-2900

|SH Stretching Vibrations ‘

| Free SH 12550-2600

|C=-N Stretching Vibrations ‘

| Nonconjugated 12240-2260

| Conjugated 12215-2240

|C=-C Stretching Vibrations |

| C=-CH (terminal) 12100-2140

| C-C=-C-C 12190-2260

| C-C=-C-C=-CH 12040-2200

|C=O Stretching Vibrations |

| Nonconjugated ‘1700-1900

| Conjugated 1590-1750

| Amides ~1650

|C=C Sretching Vibrations |

| Nonconjugated 1620-1680

| Conjugated 15851625

|CH Bending Vibrations ‘

| CH2 11405-1465

| CH3 11355-1395, 1430-1470
|C-O-C Vibrations in Esters |

| Formates ‘~1175

| Acetates ~1240, 1010-1040
| Benzoates ‘~1275

|C-OH Stretching Vibrations |

| Secondary Cyclic Alcohols ‘990-1060

CH out-of-plane bending vibrations

in substituted ethylenic systems

| -CH=CH2 1905-915, 985-995
| -CH=CH-(cis) 1650-750
| -CH=CH-(trans) 1960-970




| C=CH2 1885-895







