Paper / Subject Code: 69522 / Advanced Spectral Analysis

Duration: 3 hours Marks: 75

I. Do as directed 20M
1. A compound with molecular formula C3HsO shows an IR band at 3300cm™. Deduce
the structure.

Predict m/z of base peak for toluene.

Predict the number of signals in the 3C NMR of of naphthalene.

Give an example of a molecule containing D20 exchangeable proton/s
Calculate index of hydrogen deficiency for C;H7BrO2

Predict the number of signals in *H NMR of

o g~ w D

CHjy

CHj

(0]

7. Predictthe IR frequency of C=C stretch in 1-butyne.

8. Will-n-propyl benzene undergo McLafferty rearrangement?

9. Name the detector used in GC AAS spectroscopy

10. Give examples of any two solvents used for development of spotsin HPTLC
11. Name any two anionic exchangers

12. Name the interface used in GC-MS

13. Define supercritical fluid

14. Predict the J value for coupling of indicated protons of-

CH3 HA

Hg CHs

15. Estimate approximate chemical shifts of the signals in a *H NMR spectrum of methyl
methanoate (HCO2CHjs)

16. What is Stokes scattering with respect to Raman spectra?

17. Explain the term ‘radioimmunoassay’

18. Name one instrumental component of DSC
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19. What increment will you add to the parent value for the exocyclic double bond marked

in the structure?

LI

20. Draw the positive fragment generated by Retro Diel’s Alder ‘fragmentation of

1. a.

1.b.

2.b:

cyclohexene.

Long answer questions- (Answer any two) 20M
A compound with molecular weight 137 has the following spectral characteristics

IR — 3358, 3080, 2868, 1598 cm™

IH NMR=§ 2.3 (bs, 2H, exchangeable), 2.5 (d, 2H), 4.25 (t, 1H,),

5.3 (bs, 1H, exchangeable), 7.3 (s, 5H). Deduce structure and justify your answer.
Predict the m/z of its molecular ion peak.

How will you distinguish between the following compounds using suitable spectral
techniques (i.e. UV, IR, *H NMR, *C NMR or MS). Give the differentiating spectra-

! 07 O
Hsc/\/T“

H

& Hac/\’hc’-13

(o}

(i)

Two isomers A and B with molecular formula of CsH1o display the following *H NMR
spectra-

Compound A: 6 1.3(s, 18.3sq), 1.5(d, 8.9sq), 5.2(q, 3.2sq)

Compound B: 6 1.0(t, 4.8sq), 1.7(s, 5.1sq), 2.0(q, 3.1sq) 4.8(dd, 3.3sq)

Deduce the structures of A & B and justify your answer.

Write all possible structures fora compound with molecular formula C4HgO2 and whose
IR-spectrum shows a band at 1740 cm™ but does not show any band for O-H stretch.
Predict 1*C NMR for each

Elucidate the structure of compound with molecular formula C10H110,Cl and the
following spectral details —

IR -'1745, 1600, 1580cm™*

IH NMR ~ & 2.00(s, 3H), 2.8(t, 2H, J=6Hz), 4.1(t, 2H, J=6Hz), 7.1(d, 2H, J=8Hz),
7.3(d,2H, J=8Hz).

Deduce the structure and justify your answer.
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3. b.  An optically active compound with molecular formula CsH120 shows the presence of
a D20 exchangeable proton. It’s 1*C NMR is:§ 15q, 18q, 25t, 30d and 55t. Deduce the
structure, write structure of an-isomer for:.the same and give one mass fragmentation
pathway for the isomer.

I11. Short answer questions- (Answer any seven)
35M

1. Predict the Amax in the UV spectra of both the structures given below-

CHj o)

CHs

(i) (ii)

00
05
ho
5
l20
125
30
las

|

las &
150 =
ls5
l60
6.5

70
= 75
80

‘ 85

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

What is HETCOR spectroscopy? The above HETCOR spectrum confirms which of
the following structures? Justify your answer.

£y ©/LA {ii} Oik/m i} H‘CJ\,/\CH(

H

3. Give the significance of coupling LC to MS. Enlist any 3 interfaces used in LC-MS. Draw
neat labelled diagram of any one interface

4.What is meant by ELISA. Differentiate between competitive and non-competitive ELISA

5. Give the principle and instrumentation of DSC

6. Give a brief account of ion chromatography
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7. Predict: (i) IR and *C NMR (5 and splitting) of Compound M given below &
(i) *H NMR spectrum of the Compound N given below giving chemical shifts,

splitting pattern and integration.

™ o CH,
6 CHs Mcm
Y & HyC CH,
CHs
M

N

8. Compound M is an ether of molecular weight 136. It’s MS data is as follows:
m/z (intensity)-122(25), 95(6), 94(100), 77(8), 51(6), 43(5), 41(5), 39(6).
Predict structure and explain the formation of base peak.

9. What is meant by supercritical fluid chromatography. Give 2 advantages of the

technique over HPLC.
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Fox Woadward Fiesey Rue 11

Conjugated dienes & Trienes, Solvent: Ethanol

-Parent value for Butadiene system®- | 217 nm
or acyclic conjugated diene

Acyclic triene 245 nm
‘Homoannulat comugatcd dxcnc - {253 0m 7 y
-Hetroannular conjugated diene - {215 nm,

Increment for each substituents-

Alkyl subshrucnts or ring rcsxduf- S5nm

Exocyclicdoublebond- =~ *© " | Som
Doub[c bond cxtcndmg con)ﬁahon 30 nim

'y Auxochrome -~ =~ -
--OR - |+6nm -
-SSR . |+30nom ‘
.~Cl, -Br, ‘ - +5nm - | . oy
NR> o ' C +60,nm ‘
-OCOCH; - o

Woodward. Tieser rules for a[3 unsafurated carbony! compounds -
a) Parent values ' :

af-unsaturated acyclic or six . '_ o ‘21"5_71?1‘1‘ ,
membered Ketone & 0 s ML R
1 of-unsaturated five membered ring | 202 nm
ketone . o
af3- unsaturated a‘dmydc : 207 1m
‘| b)Increments
i) Each alleyl substituents or ring ruxdue
Ata positiod  © . ; 10 oy, o
At posmon 12nm
At gamma and hxghcryosxtxon ~ |18 nm.. 5
ii) Each exodyclic double bond - | 5 nm: R L
ili) Double bond extending - |30nm | N :
conjugation o 7 E
“'iv) Homoannular conjugated 39 nm
diene
Auxochromes ‘ Positions ; -
|-OH 35 130 . {50
-OR - - 35 30 - {17
1+OEOCH,; iR ol 6
=Cl . - 15 Uy g e
1 -Bl‘ ; 125 : 130 gi - ;
“NRy . . |]=- _ 1.95 Y LT
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3.4 Absorptions of Common Functional Groups : 65 oy 33
¢Chap. 3
o Table 3-1
t5.82pu CHARACTERISTIC INFRARED ABSORPTIONS OF FUNCTIONAL GROLPS}
 group.
m asto
ketone, Group Range p Intensity Range cm™!
[ group, '
b’i‘ption A. Hydrocarbon chromophore
5. 1 l. C—H STRETCHING :
lassical ‘ a. Alkane : 338-351  (m-s) 2962-2853
¥ power > b. Alkene, monosubstituted (vinyl) 3.29-3.32 {m) 3040-3010
{oes not | and 3.23-325  (m)  3095-3075
ule does A Alkene, disubstituted, cis. 3.29-3.32 {m)  3040-3010
5i*ption Alkene, disubstituted, trans 3.29-3.32 {m) - 3040-3010
g Alkene, disubstituted, gem " 3.23-3.25 {m} 3095-3075
“Qn?‘am - i Alkene, trisubstituted 3.39-3.32 {my  3040-3010
c. Alkyne . X ' ~3.03 (s), ~3300°
»f great ; d, Aromatic ° ~3.30 {¥} - ~3030 [
m:give ‘ 2. C~H BENDING y '
Lbsorp- 5 R a. Alkane, C—H 5 ~7.46 (w) ~ 1340
& Alkane,,—CHy— 674692  (m)  1485-1445 @
s. One - Alksne, —CHy © 680-700  (m)  1470-1430 |
having ¢ . and 7.25-7.30 ) 1380-137 §
if it is ., 7 . Alkane, gem-dimethyl ’ 7222725 (s) . 1385-1380
ost de- & ! ° - and 730-7.33 (s)o 1370-1365
sample o - Alkang, ters-butyl A _:.!7—.’7{22 {m) 1395-1385
. and ~733 (s) -~ 1365
; i : b. Alkene, monosubstituted (vinyl) 10.05-10.15 . (s) 995985
rarea % ~ 10.93-11.05  (sp.  915-905
ontain o and 7.04-7.09 (s)  1420-1410
s, what ¢ ) Alkene, disubstituted, cis ~14.5 (s) ~690 :
A inany Alkene, disubstituted, trans 10.3 !»710.42 {s) 970-960 :
Sl and 7.64-7.72 (m)  1310-1295 . 4
Jon of ' Alkene, disubstituted, gen ALIT-1L30 (s)  895-885 L
: ‘ and T704-7.09 ' (8) 1420-1410
. in the ' Alkene, trisubstituted 11.9C-12.66 . (3) 840720 5
1g sec- ¢. Aikyne ~15.9 (s) ~630 i
of the 5 : - d. Aromatic, substitution type:t : ? - {
5P i five adjacent hydrogen atoms ~13.3 {v.3) ~750
‘nding 5 o : and =143 (vis)  ~700
- prac- 75 four adjacent hydrogen atoms ~13.3 (v.s) ~730
' three adjacent hydrogen atoms ~12.8 (v, m) +~T80
TR two adjacent hydrogen atoms ~12.0 (v, m) ~830
r : one hydrogen atom ~113  (vww)  ~880
s 3. C—C MULTIPLE BOND STRETCHING
a. Alkene, nonconjugated 5.95-6.17 (v} 16801620
of the Alkene, monosubstituted (vinyl) ~6.08 (m) ~ 1645
varia- f Aikene, disubstituted, cis ~6.03 (m) ~1658
;, and "515 3 Alkene, disubstituted, rans ~5.97 {(m) -~ 1675
"ption 5 AL
!ngths : : § Abhrmalqu; $ = strong, m = medium, w = weak, v = variable, b = broad, sh = sharp,
' ~ = approximately
séem 1 Substituted benzenes also show weak bands in the region 5.0-6.0 p (2000-1670 em~?) region that ure
Tared characteristic of the substitution type. See Fig. 3-30.
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‘ 3.4 Absor
34 INFRARED SPECTROSCOPY ; | " Chap. 3 :
Table 3-1 (
Table 3.1 (cont,) CHARACTER
CHARACTERISTIC INFRARED ABSORPTIONS OF FUNCTIONAL GROUPST b
et “'Wizt
Group : Rangep  Intensity Range cm? --mmm—{»;
¢, 1§
Alkene, disubstituted, gem ~6.08 {m) ~ 1633 vi
Alkene, trisubstituted ~539% 7 (m) T =~ 1669 ol
Alkene, tetrasubstituted ~599 (w) ~ 1669 a.
- Diene P ° -~ 606 {(w) ~ 1650 o,
; and  ~625° 7 (w)  ~1600 i ®
“ b. Alkyne, monosubstituted -4.67-4.78 {m)  2140-2100 d. a-
Alkyne, disubstituted 4.42-4.57 (v, w) 22680-2(90 e B
e Allene : o ~851 {m} =~ 1960 M
G : - and  ~-94 (m) ° ~1060 - 4, CAR
d. Aromatic < € ~ .25 (v) ~ 1600 8.6 ©
2 o T 8 % .33 (v) ~ 1580 54
4 : ; ~6.67 (m) ~ 1300 a
and  ~690 - (m) -~ 1450 ar
B. Carbonyl chiromophore b. H:
I KETONE STRETCHING VIBRATIONS o . se
‘a: Saturated, acyclic 5.80-3.87 (s) 17251705 e, Ce
- b, Saturated, cyclic: : > da .
6-membered ring (and higher) . 580-587  {(s)  1725-1705 5. ANt E
S-membered ring 8T8, () 1750<1740 YIBR
_ d-mémbered ring . - > =563 . (%) ~ 1775 a. Sa
TérwB-Unsaturated, acyclic ' 3.94-6,01 (s) 16851663
d. aB-Unsaturated, cyciic: Rilhie 1o ' . b. af
* 6-membered ring (and higher) 5,94-6.61 {s) 16851665
* S-membered ring =l 5.80-5.85 (s)  1725-1708 . Sai
¢. o fa’ F-Unsaturated, seyclic . 5.99-6,01 {s) = 1670-1663
. Anyl 5.88-393 {s) 17001680 d. ot
g Diaryl o . 3.99-6.02 {5} 16701660
sh. a-Diketones . ' 578-585 (s)  1730-1710 6. ACY1 Y
L BDiketones (mw%m} : O 6.10-6.50 (s) 16401340 VIBR
) 14-Quinones ' 592-602° (s} 1690-1660 a. Ac
K, Ketenes . - bied . B} ' 4,63 {8) = ““'2¥SO b, Ac
2, ALDEHYDES : ' e Ag
~a. Carbonyl stretching vibrations J & d. afp
Saturated, aliphatic : 5.75-581 (s)  1740-1720 ,
-, f-Unsaturated, aliphatic 587-595 (s)  [705-1680 e. €O
By 8-Unsaturated, aliphatic 5.95-6.02 (s) 3530"‘15@-) f. CC
Aryl 5.83-5.90 (s) 17151695 g CO
3 b C—H Stretching vibrations, two bands 3.45-3.35 (w)  2900-2820 7 AMH
and 3.60.170 {w) 27752700 2. Ca
3. ESTER STRETCHING VIBRATIONS Pri
& Saturated, acyclic - 5.71-5.76 (s} 1750175 s
b. Saturated, cyclic: ‘ Aid Pri
d-lactones (and larger rings) 5.71-5.76 (s} 17501735 Seu
y-luctones 5.62-5.68 (s} 17801760 ‘s
o B-lactones 3.5 (s) ~ 1820 Sec
¥ Abbreviations: s = sirong, m = medium, w = weak, v = variable, b = broad, sh = sharp, zii
~ s approximately ch
i
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3.4 Absorptions of Common Functional Groups

Table 3-1 {vont,)

CHARACTERISTIC INFRARED ABSORPTIONS OF FUNCTIONAL GROUPS

Group

| -
gl;mgc T

Intensity :Range ecm !

. Unsaturated:
vinyl ester type
a.f-unsaturated and aryl
a,B-unsaturated 3-lactone
a,funsaturated y-lactone
B,y-unsaturated y»!.n.tom.
do a-Ketoesters 2
& fA-Kewesters (enolic)
. Carbonates -
4, CARBOXYLIC,ACIDS -
a. Carbonyl stretching vibrations:
~ satarated aliphatic
o f-unsaturated aliphatic ¢ & ®
aryl
b. Hydroxyl stretching (banded),
several hands 2
¢. Carboxylate anion stretching

2

”
%

5. ANHYDRIDE sSTRETCHING
VIBRATIONS
a. Satutated, acyclic

b, o, B-Unsaturated and aryl, acychic ™
¢. Saturated, S-membered ring
d. o,f-Unsaturated, S-membered ging

6. ACYL HALIDE STRETCHING ’ °
VIBRATIONS
-2, Acyl fluorides
b. Acyl chiorides C e
¢. Acyl bromides
d. af-Unsaturated and aryl

[ COF;:
f. COCk
g COBry
7. AMIDES
a. Carbonyl stretching vibrations
Primary, solid and concentrated
solution
Primary, dilute solution
Secondary, solid and concentrated
solution
Secondary, dilute solution
Tertiary, solid and all solutions
Cyclic, 8-lactains, Jilute solution
Cyehie, y-lactamy, dilute solution

2

- -
§ 556-5.65
© 578-5.82
5.78-5.82 .
. 568-5.75
D ~556
~6.06
562-5.75

2o

5.80-5.88
583-5.92

588-595 ..

Y 370-4.00
. 521645
and 7.13-7.69

5
8,

‘)i,élw’S.isé
anc 5.59-5.75
' 347-5.62
an. 3.65.381
3.35-3.49

ane 5.56-3.71
5.41-8.56
,aned 2.-3?-«-5.62

bo] §
~541
~5.5T.
" 8183
{ 561-5.72,
dAn 572-5.82
5.19
547
547

H

4

;

% ~6.06
~5.92

g $95.6.14
5.88-5.99

j 5.99-6.14

~5.95
~5.88

8.70-5.75. - -

(s)  1800-1770
(s)  1730-1717
(s)  1730-1717
(s)  1760-1740

{$) - 1800
{s) 17551740
(s) ~ 1650

{s5)  1786-1740

(s) > 17251700
{(s) © - 1715-1690
($) [700--1680

{w) 2700--2500 -

{s) 1610-1550
{s} 14001300

{5} . 1850-- 1300
{3) 1790~ 1740
(sy 183021780

(s) 1770-1720

{s) 1870-1820
(s} 18001750
() 1850-1800
(s)  1830-1780

®) ~ 1850
(s) -, ~1795
(s) ~ ~I1810

{s) 1780-1750
{m) 1750-1720

(s) 71928
(%) 1828
(s} 828
(s} 1630
{s) -~ 1690

{3) 1680- 1830
{s} 1700-1670
{s} 16701630
() -~ 1680
{8} ~ 17X}

e

e
g
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36 INFRARED SPECTROSCOPY Chap. 3
3.4 Absorpti
Table 3-1 (cont.)
CHARACTERISTIC INFRARED ABSORPTIONS OF FUNCTIONAL GROUPS$ Table 3-1 (con
CHARACTERIST
Group Range p Intensity Range cm™!
Cyclic, y-lactams, fused to another - TR e
ririg, dilute solution 5.71-5.88 (s)  1750-1700 ’ b O~
Cyclic, B-lactams, dilute solution 5.68-5.78 (s) 1760-1730 ; e
Cyclic, p-lactams, fused to another : ' Prin
> ring, dilute solution . 5.62~5.65 (s) 17801770 i
Ureas, acyclic ~6.02 (s) ~ 1660 : Secc
- Uteas, cyclic, 6-membered ring ~6.10 ° {s) ~ 1640 i
Ureas, cyclic, S-membered ring ~5.81 (s) ~1720 % Tert
Urethanes 5.75-5.92 {s) 1740-16%0 £ ] 5
3 Imides, acyclic A © ., ~5.85 (%), ~1710 : . Phet
B and  ~5.88 . (8) ~ 1700 ;
Imides, cyclic, 6-membered ring ~5.85 (s) ~1710 < F 2. AMIN|
LN and  ~5.88 ()  ~1700° 5 " a N—
Imides, cyclic, a,B-unsaturated, ° - Prim
6-membered ring, ~5.78 (s) ~1730
» _ % P and  ~5.99 (s) ~1670 Seco
Imides, cyclic,,5-membered ring ~5.63 S (s) ~1770 : Imin -
: ’ 7 Aand ~538 (s  ~i700 - P Ami;
Imides, cyciie, a,B-unsaturated, _ i ‘ o T b, N—"
. S-membered ring ~5.59 (s)  ~17% Prim
and  ~5.85 () ~1710 o, Seco:
b. N—H Stretching vibrations 4 Amii
Primary,free; two bands . ~2.86 (m) ~3500 : :
‘ and  ~2.94 (m) ~3400 o c. C—)
Primary, bonded; two bands ~2.99 (my ~ ~3350 Aron
and  ~3.15 (m) "“318{)} A%, Aron
Secondary, free; one band ~2.92 {m) ~3430 Aron
‘Secondary, bonded; one band 3.0-3.2 {m)  3320-3140 i ~ Aliph
¢. N—H Bending vibrations . . F o
Primary amides, dilute sclution 6.17-6.29 (s)  1620-1590 wf 3. UNSAT
- Secondary amides, dilute solution : 6.43-6.62 (s) 5 1550-1510 G ) COMPC
C. Miscellaneous chromophoric groups : a. C==N
1. ALCOHOLS AND PHENOLS . Alkyl
a O—H Stretching vibriitions af-t
Free O—H 274-2.79  (v,sh) 3650-3590- A £i
Intermolecularly hydrogen bonded ,sf,ycy‘
(change on dilution) = g Isocv:
single bridge compounds 282-290  (v,sh) 3550-3450 | & b i?:‘g-
polymeric association 294-3.13  (s,b)  3400-3200 ' " (imin
Intramolecularly hydrogen bonded & ; Alkyl
(no change on dilution) i a,B-U
single bridge compounds 2.80-290  (v,sh) 3570-3450 : ¢ loslime
chelate compounds 3.1-4.0 (w, b} 3200-2500 ’ &
+ Abbreviations: s = strong, m = medium, w = weak, v = variable, b = broad, sh = sharp, , AN d. ”_',N ¥
~ = approximately e B diimic
i ; e. —Nj.
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3.4 Abs
Table 3-1 (cont.) !

CHARACTERISTIC INFRARED ABSORPTIONS OF FUNCTIONAL GROUPST

Group

Range p Intensity Range cm!

f. C—NO, Nitro compounds;

aromatic 6.37-6.67 {s) 1570-1500

and 7.30-7.70 (s)  1370-1300
6.37-6.45 (s)- 15701530
and 7.25-7.30 (s) 1380-1370

aliphatic

8. O~NO;,, Nitrates

T : o 606625 (s)  1650-1600
‘ AL el ' and 7.70-8. 8 1300-1250
;x. C—~NQ, Nuff}so compounds 6.25-6,22 Esi 16001500 3
: & O*-NO.UNumcs ) A 5.95-6.06 (s) 1680-1650
- ] 2 and 6.15-6. s 1625-1610
4. HALOGEN COMPOUNDS, C—X | iy e W Fig. 39 D
STRETCHING VIBRATIONS >
a. C—F " , : ’
' , ) , 7.1-100 . (s) . 1400-1000
b. g‘“{:{ : 125-166  (s)  800-600 ~1380 ¢
& C‘”“IB" 7 166-200 {s)  600-500 bending |
) Gl ~2 & °  ~500 Simpl
* s SULFUR COMPOUNDS .. ol A ™ f;“:ﬁ .
; a. S—H Stretching vibratious® : o & y 30253 y.> ..
b, C==8 Stretching vibrati : : 3‘8"*393 (-“) 2&)‘3'2530 C—0 sin
§ ¥idrations Tegg 3.33-9.52 (s)  1200- 1050
¢. $==0 Stretching vibrations: ' o spectrum
sulfigiias , . 935-971 ()  1070-1030 hydrocart
sulfones o 862-877 (s) - 1160-1140 a very pr
and 7.41-7.69 {s) 13501300 CWO stre
’ sulfites 813870  (s) - 1230-1150 aroups pre
; _ © and 7.00-741 (s)  1430-1350 .
sulfanyl ehlorides : ' - 8.44-859 (s) 1185-1165 - Flg. 3" IO,
G Ta |, 8 and 7.30-7.46 (s) 1370-1340 is present
‘- sulinanides T 848-877  (s)  1180-110 > polymeric
. -2 s ¥ and 741-7.69 (s)  1350-1300 : (~1033 ¢
sulfonic acids : 8.27-8.70 (s) 1210-1150 'iIC()hQI T
-' 9.43-9.71 (s)  1060-1030 - b
and  ~15.4 (s) ~650

t Abbreviations: s = strong, m = meditm, w =

weak, v o= ; b o= .
~ = approximately variable, b = broad, sh = sharp.

absorptions in terms of wavelengths or wave numbers. The remainder of
this section is devoted to an examination of a number of infrared spectra.
Significant structural features and absorptions are indicated.

The infrared spectrum of nujol (Fig. 3-3), a mixture of saturated
hydrocarbons. contains absorptiong resulting from vibrations typical of
groups that are present in such molecules, i.e., C—H stretching (~3.39
and ~3.54 p, ~2950 and ~2820 cm-1), —CHyp~— bending (~6.86 p,

~1458 cm™), and C—CHj bending (~6.86 and 7.28 p, ~1458 and Fig. 110 Laun

14PN\ AEACO!



3.4 Absorptions of Common Functional Groups

Table 3-1 (cont.)
CHARACTERISTIC INFRARED ABSORPTIONS OF FUNCTIONAL GROUPS

Group Range u Intensity Range cm™?

b. O—H Bending and C—O stretching
vibrations
*° Primary alcohols ~9.5 (s)
) = ; md 7.4-79 (s)
Secondary alcohols ~9.1 (s)
o and 74-79 (s)
- Tertiary alcohols ~8.F - (s}
5 . and 7.1-7.6 (s)
Phenols ’ °~83 ()
and 7.1-76 (s)
° 2. AMINES
a. N~—H Stretching vibrations .
- Primary, free; two bands ~2.86 (m)
v K . and  ~2.94 (m)
Secondary, free; one band 2.86-3.02 {m})
Imines (==N-—H}),; one band : 2.94-2,03 {m)

2

Amine salts ° . 32.3.3 (m)

. N—H Bendling vibrations &
Prinfary 6.06-6.29  (s-m)
Secondary 6.06-6.45 (w)
Amine salts 6.25-6.35 (s)
~6.67 (s)
. C~N Vibrations
Aromatic, primary 7.46-8.00 (s)
Aromatic, secondary 741-7.81 . (8)
Aromatic, tertiary 7.36-7.64 {s)
>, Aliphatic  * . . 8.2-9.8 (w)
. ‘ ~7.1 (w)
3. UNSATURATED NITROGEN
COMPOUNDS
a. C==N Stretching vibrations © .
Alkyl nitriles ’ 4.42-4.46
a,f-Unsaturated alkyl nitriles 4.47-4.51
Aryl nitriles 4.46-4.50
Isocyanates 4.40-4 46
Isocyanides 4.50-4.83
. (=N~ Stretching vibrations
(imines, oximes)
Alkyl compounds 5.92-6.10
a,f-Unsaturated compounds 6.02-6.14
. ~=N==N- Stretching vibrations,
azo compounds 6.14-6.35
. =~N==C==N~- Stretching vibrations, _
diimides 4.64-4.70
. ~Ng Stretching vibrations, azides 4.63-4.72
and 746-848

~1050
1350-1260
~1100
1350-1260

1150
~ 1410-1310

~1200
141041310

~3500

~3400
3500-3310
3400-3300
3130-3030

16501590

1650~1550

1600~1575
A 1500

1340~1250
1350-1280
1560-1310
1220-1020
~ 1410

2260-2240
2235-2215
2240-2220
2275-2240
2220-2070

1650--1640
1660-1630

1630-1573

2155-2130
2160-2120
13401180
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