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Duration: 3 hours         Marks: 75                                           

 

I. Do as directed                                                                                                        20M 

1. A compound with molecular formula C3H8O shows an IR band at 3300cm-1. Deduce  

the structure. 

2. Predict m/z of base peak for toluene. 

3. Predict the number of signals in the 13C NMR of of naphthalene. 

4. Give an example of a molecule containing D2O exchangeable proton/s 

5. Calculate index of hydrogen deficiency for C7H7BrO2 

6. Predict the number of signals in 1H NMR of 

 

7. Predict the 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 spots in 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- 

 

15. Estimate approximate chemical shifts of the signals in a 1H NMR spectrum of methyl 

methanoate (HCO2CH3) 

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? 

 

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

cyclohexene. 

II. Long answer questions- (Answer any two)                                                           20M 

1. a. A compound with molecular weight 137 has the following spectral characteristics   

             IR – 3358, 3080, 2868, 1598 cm-1 

1H NMR – δ 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. 

1.b. How will you distinguish between the following compounds using suitable spectral  

techniques (i.e. UV, IR, 1H NMR, 13C NMR or MS). Give the differentiating spectra- 

(i) 

                      

          (ii)    

 

2. a.  Two isomers A and B with molecular formula of C5H10 display the following 1H NMR 

spectra-                                                                                                                                          

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

Compound B: δ 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. 

2. b.  Write all possible structures for a compound with molecular formula C4H8O2 and whose 

IR spectrum shows a band at 1740 cm-1 but does not show any band for O-H stretch. 

Predict 13C NMR for each                                                                                                                         

3. a.  Elucidate the structure of compound with molecular formula C10H11O2Cl and the  

following spectral details – 

IR - 1745, 1600, 1580cm-1 

1H NMR – δ 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 C5H12O shows the presence of 

a D2O exchangeable proton. It’s 13C NMR is δ 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.    

III. Short answer questions- (Answer any seven)       

 35M 

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

                                              

                                       (i)                                                  (ii)                 

       

2.  

            

 

 

 

       

What is HETCOR spectroscopy? The above HETCOR spectrum confirms which of 

the following structures? Justify your answer. 

 

               {i}              {ii}                                         {iii} 

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 13C NMR (δ and splitting) of Compound M given below & 

(ii) 1H NMR spectrum of the Compound N given below giving chemical shifts, 

splitting pattern and integration.   

 

 

 

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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af3-WJSaturated ,acyclic 'or six , 
' ... - -2T5run 

. membered 'Ketone ': i" ., 

.. c.~~unsaturatcd five membereddllg 202nm 
. ketone . ' , 

.. 

a~-unsaturated aldehyde 207 nm 
I 

' . 

b )Increr.n:~n·t<; :.' ." . .. 
,. ,' .. . 

itEadl alkyIsubsti tucnts or ring rcs id~e . ,-] At,.a positl6ri" . 1 0 I).IU :, .<,. ':< , 

At~ ~dsitibil · . 
. . .. 

12nm ' . 
" 

At gamrii·a:,anCI highe.r position 18 ruU ", .. ... 

ii)Eachb:o~·yclic double bond " 
5 nm: ,'y 'f 

ill) D(mble bond extcndil1g 3Q ruu 0) 

conjuga ticn 
, ) 

. >--- -. 

, 'iv) IIomQannular conjugated 3'9 run 
.-diene · . ' 
Auxochromcs l>ositions ~ 

(l .f} . .. gamma . - ' . . " 
.. .. 

"OH 
, 

35 30 ·S0 
.-OR 35 30 17 "; 

--SR -' - " 85 -
'~~®QOOH3 e 6 6 

.~Cl 
, . . ' . 

... ... 15 12 -
-Dr ,. 25' 30 " ' - .. \ 
-NRl .. .95 '!" ." .. 

1~~ 
.~ , " ,: : . 

.. t 
:~ 

it 
-";r.., 
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3.4 AbJOrptfon, of Common 'unctfolta' Group. 33 

Thble 3--1 
CHAllACTlilUSTIC INFRAlU!t> ABSOJ\mON$ OF FUNCnONAl. OROlJPst 

Group Range JA Intensity Range em-I 

A. }Iycltoearbon ebromopbore 
1. C-H STRETCHING 

a. Alkane , 
~. Alkene, monosubstituted (vinyl) 

Alkene, disubstitutcd. cis 
Alkene. disubstituted, Irall$ 

Alkene, disubst.ituted, gem 
Alkene, tri'Substituted 

c. Alkyne 
d. Aromatic 

2. C- H DEN DING 
a. Alkane, C-H 

Alkllne,)-CHa-
Aik,me, -CHa 

Alkane, gem-dimethyl 
.; -, 

o 

b. Alkene, monosubstituted (vinyl) 

Alkene, disubstituted. cis 
Alkehe, disubstituted, trans 

Alkene, disubsl~llltcd> gem 

Alkene, tdsubstitutcd 
c. Aikyne 
d . . Atllmatic. substitution type::!: 

five adjacent hydrogen atoms 

four adjacent hydrogen atoms 
three adjacent hydrogen atoms 
two adjacent hydrogen atoms 
one hydrogen atom 

" 

... 

3. C-C MULTIPLE nOND STRETCHING 
a. Alkene. no.nconjugated 

Alkene, monosubstituted (vinyl) 
Aikene. disubstituted. C/~S 
Alkene. disubstituted. (ramt 

3.38-3.51 (m-s) · 
3.29-3.32 (m) 

and 3.23-3.25 (m) 
3.29-3.32 (m) 
3.29-3.32 (m) 
3.23-3.25 (m) 
3~29-3.32 (m~ 

-3.03 (5), 
-3.30 (v) 

:....7.46 (w) 
6.74-6.92 (m) 
6.80-7.00 (tn) 

and 7.25~7JO '(~) 
7.21~7.25 (5) 

a,nd 1.30-7.33 (s) 0 

7.17-7222 {m) 
a.nd ':"'7.33 (8): 

10.05-10.15 Q (s) 
J 0.93-11.05 (S)' , 

and 1.04-7,09 {s} 
-14.5 (5) 

10,31-10.42 (s) 
and J.64·~7.n (01) 

-11.17-1.1.30 (s) 
and 7.0lt-7.09 (s) 

11.90-12.66 (5) 
-15.9 (8) 

) 

-13.3 (v, $) 

and 414.3 (\1,5) 

"':'" 1.3.3 (\I, s) 

-12.8 (v, m) 
-12.0 (v, m) 

-11.3 (v. w) 

5,.95-'6;17 (\I) 
-6,08 (m) 
-6.03 (Ill) 
-5.97 (rn) 

- "....,--0.> 

t AbbrftvilltiollS; $= strong. In :::::: 'me-dium, W ::::: weak. \I "" variable. b -= broad, sh ;:;:: sharp. 
-;: itppro~imately 

2962-2853 
3040-3010 
309S-3U15 
3040-3010 
304{}"30 to 
3095-3075 
304();"3010 

--3300 
.. -3{}3() 

-13.40 
1485-1445 Q 

1470-1430 
1380-1J70 
1~85-13g0 

i370-1365 
1395-J38S 

-1365 
995-985 
915-905 

1420-1410 
-690 

970- 960 
1310-1295 
895-885 

1.420- 1410 
840-790 

- 630 

-7.50 
-700 
-750 
1'-780 
-830 
-880 

1680-1620 
-1645 
-1658 
-1675 

,~ Sub.~tiMed benzenes also ~how .weak bands in the region 5.()"'6.0,. 0000- 1670 em") region that are 
charllcteristic of the ).ubstilIItion type, S¢c Fig. 3·)0, , 

r 
j 
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INfRARED SPECTROSCOPY 

Table 3-1 (coat.) 
CHAIlACl1llUSTIC INFRAIt.l!D .A.BSORl"tfONs OF FUNCTIONAl. OR.OUpst 

Group 

Alkene. disubstituted, gem 
Alkene. trisub$tituted 
Alkene, tctrasubstituted 
[)jene 

, h. ' Atkyne~ monosubstituted 
·Alkyne. disubstiluted 

. c. ·AUcne 

n, Carbonyl dlrQ1JlQpbore 
L KETONE STRETCHING VIBRATIONS 

a; Siltur<ltcd, ncyclic 
It Satuf<tted, cyclic: 

6.r:u:mbcred ring (nod higher) . 
5~membered ring 
4·mcmbered ring 

~c: · "l,P· U n ... a turated, acyclic 
d. (f,jJ>1Jnsaturuted. cy\:.ik: 

., • 6-membered ring (and higher) 
S·mcmbered ring 

e. {I',/l.(I':P'·UnsaluTUted, acyclic 
f. Aryl . 
~. DillrYl " ,.. " 

,h. a-Diketoncs 
; i. 8·0iketones (el)o\ic) 
. j. ' l,4'Quinones 
· k. Kctenes · 

2. ALDEHYDES 

.. 

a. Carbonyl stretchi!l9: vibrat'ions 
" ,' Satur.ited, aliphati; , 
. ' {l.p-Unsaturated. nli'phatic 
. . (t,{3, y.~Unsillurated.aliphatic 

Aryl 
, b. C- H Stretching vibrntiofB, two bands 

3. ESTER STRETClHNG VIBRATIONS 

Range I' 

-6.05 
-5.99" . 
-5.99 
-6.06 

and ~6:2S · · 

·4.67-4.76 
4.42-4.57 

-5.1 
'lnd ·",,9.4 

,-6.25 
°-6.33 
-6.67 

and -6.90 

5.&O~5,87· 

5,80-5.81 
5.71-5.75 

) -5.S) 
5.94 .. 6.01 

50'94-6.0.1 
5.80-5.85 
5.99-6.01 
5.8$-5.95 
5.99-6.02 
5~78,....5.SS 

6.10-6.50 
5 .92-~.O2 

-4.65 

5.75-5.81 
. .5 .87- 5.95 
5.95..6.02 
5.33-5.90 
3,45,,·3.55 

and 3.60~:DO 

" 

(m) 
. (n,;) 
(w) 
(w) 
(w) 
(m) 

(v, w) 
(m) 
(m ) 
(v) 

(V) 

(m) 
(m) 

(5) 

(s) 
(5) 

(s) 
(s) 

(5) 
(8) 

(s) 
(5) 

(5) 
(5) 
(sl 
(s) 
(s) 

(s) 
(5) 
(s) . 

(5) 

(w) 
(w) 

a. Saturated;' ac)'dic "···· · 5.71 -5,76 {SI 
b, Saturated, cyclk ; 

1I-1ac·¢oues (anu largcrrings) 5.71-·5.76 (5) 
~ y~lacton(.'S 5.62-5.68 (s) 
,,- P-lactollcs-5.5 (s) 

Chap. 3 

-1653 
" .' ·;':"1'669 

. -1669 
-1650 
-1600 

2140-2 100 
2160-2190 

--;1960 
"-1060 

-1600 
-1580 
~1500 
-1450 

InS- 170; 

1725-1705 
1750-;1740 
-1'775 

1685,- 1665 

1685 .. 1665 
1725~ 1708 

1670- 1663 
i700-1680 
16iO-/6fSO 
1730- 1710 
J640-1540 
1690- 1660 

-2150 

1740-,l720 
1705- 1680 
1680 -1660 
1715- 1695 
2900-2820 
2175 -2700 

1750-1135 
1780- 1760 

-1820 ---. -----"- -~------
t f\bbrevialioms: II := litrong. m "" mediml't,w ;: weak, v ::::: variable. b"" broad. !lh "" sharp • 

..... :::; ~pproxjmalclj 

- ( 

Table 3-1 (' 
(:HARAC'fEII 

c. t ' 
v! 
a. 
(1 , 

a, ~ 
Ii, 

d. {l. 

c. (}­
t: c 

4. CAR 
11. C. ' J 

sa 
a.j 
ar 

b. I-!' 
sc· 

c.,C; 

c'r 5. i\ Nil; 
VIBR 

o \, 

a. $ ,1 

c. S Ill 

d . fX.{:. 

6. A<;:YJ f 
VISR , 
a. AC. O 
b. AC' 
c. Ac' 
d. ('{ ,IJ 

c. CC 
[ CC 
s. CD 

i. AMI! 
<t. C;I 

p~ 
1; 

.:lS 
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3.4 Absorptions of Common Fuiu:tionol Group. 35 

Table 3-1 (cont.) j '. 

CKAJlACTF.RJSllC INFR"Rf;t) A8S0RPTIONS OF fUNCTIONAL GROUPS 

(~roup R:ingc ~ Intensity \ Range em -1 

1 

----------------.--------------------~. -----------~-------c. U nsuturatccl: 
vinyl ester type 
a',p-unsaturated and aryl 
a ,p-unsa turated 1S·lactone 
a,p-qnsalurated 'Y·lactone 
p, y-unsaluratcd yrluctonc 

do (t· Kclocs!.er.s 
c, /'l.Kewesters (enolic) 
r. Carbonates • 

4. CARBOXYUC,ACIDS 

) 

a. Carbonyl st retching vibrations: 
. SUldrated aliphatic 

a,p- ut1:;atur:tfed aliphatic 
<tryl 

b. Hydroxyl stretehi!l¢ (b.1nued), 
several b:wJs 

c. CI!rhox ylalc ani.:m slret,hing 

5. /\NHYDRInE STRETCHINC 
VIBRl\rlDNS 
n. Saturn ted, acycliC 

b. \' ./3- U osaturn tcd nnd aryl, acyclic 

c. Saturated, 5-mcmbered ring 

o 

d . • ",fl. Unsaturated , 5-mernbcrcd ~ing 

6. ACYL HALTDE STRETCHING ' 
VIDRATIONS 

" ' ;1. Acyl fluorides 
b. Acylchlorid.:s 
c. Acyl bromides 
d. " ,P-Unsaturated and aryl 

e. COF;.! 
f. COCb 
g. COBr2 

7. AMIDES 
a. CMboo,yl stretching vibrations 

Primary. solid anu com~entratcd 
solution 

Primary. dilute solution 
Secondary. solid and concentrated 

solutio:} 
Secondary, dilute solution 
Tertiary. :-;olid and all solutions 
Cydil:. o·lactilin'>, dilute solution 
Cydie. y.lac t:un<i. dilute so lutkin 

5.56-5.6' 
5.78-5.82 
5,78-5.82 
5.68":5,75 
~ --5.56 

5.70-5.75. 
-6.06 

5.62- 5.15 
) • 0 

b 

5.80-5.88 
SIll··S.n 
5.88-5.95 

1) _'. ' .170--4.00 
6 .21~~.45 

')~ and 7.15 ... 7.69 

5.41 - 5.56 
'J . ' 

:10 ,' 5.59-5 .75 
5.47-5.62 

an~ 5.65-5,8 1 
5 . .3.5- $.49 

am 556-5 .71 
5.41-5.56 

,illW ~ 5.47- 5.62 
o 

-SAt 
·-5.57. 

"-5.53 
5.61-5.72, 

an·! 5.72-5.82 
5. 19 
S,41 
5A7 

-6.06 
-5.92 

5.t.)5 ·6.14 
5.88--5.99 
5.996.14 

- 5,95 
-5.88 

(5) 1800- 1770 
(s) 1730-1717 
(s) 1730-1717 
($) 1760.:.. )740 
(S) -1800 
(5) 1755-1740 
( s) -1650 
(~) 178(",- 1740 
, 

. (s.) , 1725- 1700 
( s) 1715- 1690 
(s) )700-, 1680 

(w) 2700,-2500 .. ' 
($) 1610- 1550 
(s) 1 4(}{) •• t J 00 

(5) 1850 .. 1800 
(5) t790-1i40 
(s) 1830!-17S0 
($) 1770- 1720 '. 
(5) 1870·- 1820 
(s) 1800-1750 
(5) 1850-1300 
(s) 1830- 1780 

(:;) -1850 
(Sf 0 

. -1795 
(s) -- 1810 
(s) 1780--1750 

( Ill) 1750-1720 
(s) ,; 1928 

(5) 1828 
(5) ;828 

(5) -1650 
( 6 ) -1690 

(s) 1680· 1630 
(sl 1700- 1670 
( ~) 1670- 1630 
(s) -1680 
(5) -1700 

. __ "w""'._· 

() , 

" . 
~ 

"') 

\ 
\ 
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lable 3-J (cont.) 

CliARACT£RlST1C lNfllAREO ADSOR.PTIONS O,F FUNCTIONAl. OIlOUPSt 

Group Range po Intensity Range cm - 1 

, ' 

o • 

Cyclic, y-lacUlms, fused 10 another 
ring. dilute solution 

Cyclic. p-IIWlams. dilute solution 
Cyclic, IMactams, fused to another 

fing. dilute solution 
Urcas, acyclic 
U~eas. cycHc. 6-membered ring 
Urea$, cyclic, 5-membcred ring 
Urethanes 
Imides, acyclic 

" 

lmides, cyclic, 6·membered ting 
o • 

. Imldes.,cyclic .• a;p-unsaturalcd • . 
6-mcmbered ring, 

) 

Imidcs. cydic",,5·membered ring 

lmides. eydie. a,p-unsaturated, 
,5·membcred ring 

b. N"""::H Stretching vibrations 
Prl:rl:uy •• free: two bands 

Primary. boncicd)....1WO bands 

Secondary, free; one band 
Secondary, b(l'nded; one band 

c. N-H Bending vibrations , 
Primary amides, dilute so1ution 

.. , Secondary, amides. dilute solution 
C. Mi.~ell'an~ou." chromophori( groups 

1. ALCOHOLS AND PHENOLS 
Ild O-H Stretching vibra'lions 

FreeO-H 
Intermolecularly hydrogen bonded 

(cbange on dilution) 
single bridge compounds 
polymeric association 

Intramolecular!)' bydrogtn bonded 
(no change on dilution) 

single bridge compounds 
chelate compounds 

0 

and 

and 

a.nd 

l\pd 

and 

0 

and 

and 

5.71-5.88 ($) 
5.68-5.78 (5) 

5.62-5.65 (iI) 
-6.02 (5) 
-6.10 o (s) 

-5.81 (5) 

5.7.5-5.92 (s) 

-5.85 (5) 

-5.88 ($) 
-5.85 ($) 

-.5.88 (s) 

-5.78 (5) 

-5.99 (5) 

-5.65 (s) 
"":'5.88 (5) 

0 

-5.59 (s) 
-5,85 (s) 

-2.86 (m) 
-2.94 (01) 

-2.99 (m) 
-3.15 em) 
-2.92 (m) 
3.0-3.2 (m) 

6.17-6.29 (5) 
6.4's-<i.62 (5) ~ 

2.74-2.79 (v,sb) 

2.82-2.90 (II, sh) 
2.94-3.13 (s. b) 

2.&0-2.90 (v, sh) 
3.1-4,0 (w, b) 

t Abbreviations: $= !llrQug, m. ,., medium. Vi = weak, 11 "" variable, b "" broad, ski = sharp. 
- = apPt'l)ximllleiy 

1750-1700 
1760-1730 

1780-1770 
-1660 
-1640 
-1720 

1740-1690 
-1710 
-1700 
- 17JO 
-1700 

- 1730 
-1670 
-1770 
--1700 . 

. -1790 
-1710 

-:--3500 
-3400 
-3350 
-3180 

" -3430 
3320-3140 

1620-1590 
1550-1510 

3650-3590, 

3550-3450 
3400-3200 

3570-3450 
3200-2500 

·h 

3.4 Ahtorpti 

fible 3-1 (COI1 

CHAUCTERIS'f 

h.o-· 
vi 

Prin 

s~. 

Ten 

PhCl 

2. AMINI 
A. N- · 
. Prim 

SeC() 
Imin 
Ami 

. h. N--:- :­
Prim 
Sec(), 
Amil 

c. C-t> 
Aron 
AroD 
Aron 0 

AJip.h 

3. UNSAT 
COMPC 
ll. e=1'oi 

Alkyl 
a,p-L 
Aryll 
bocy~ 

I~y; 
. b. /C;:;:" 

(imin 
Alkyl 
a ,p-U 

c. - N= 
azo C( 

d. - N= 
diimic 

e. - N3 : 
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nabJe 3-1 (tont.) 

CHARACTE1tJSTtC INFRARED ABSORPTIONS 0.1' fUNCTIONAL GROupst 

----------.....:..-...:...---------..:...-------
Group 

r: t:....:.NO~. N.iuo compQunds; 
aromatic 

·nl1phatic 

g. O-NO:!. Nitrates 

h. C- NO. NitJ()sO compounds 
). O--NO, Nitrites 

4.HALOOEN C;9MPOUNDS, C~X J 

STRETCHING VWRATIONS 
ll. C-F 
h. C- Cl 
c. C- 8r ' 
d. C-I 

5. SULFUR COMPOUNDS 
a. S-H St~etchinlrvi!mHiuHso 
b. C= S Stretchjng vihration$ . 
c. S=O Stretching vibrations: 

sulfo:ddes 
sulfones 

sulfi tes 

sulfonyl clllorides 
o 

sulfonamides 

sulfoni<; a.dds 

Range /J. 

and 

and 

" 
and 

6.37-6,67 
7.30-7.70 
6.37- 6.45 
7.25-1.30 
6.06-6.25 
7.10- 8.00 
6.25-6.67 
5.95-6.06 

and 6. t 5-~.21 

7. 1- 10.0 
12.5 ... 16.6 
\6.&-20.0 

-20 

o 3 .85~3.92 

1l.33-9.52 

9.35- 9.71 
a 8.62-8.77 

and 7.41 - 7,69 
8.1 J -S.JO 

iUld 7.00- 1.41 
8.44- 8.59 

and 7.3()'-1.46 ., 
8.48- 8,77 

and 7.41-1.69 
8.27-8.70 
9.43- 9.71 

and -15.4 

Intensity Range em' I 

(s) 1570-1500 
($) , 1310- 1300 
(Ii) 157()- 1550 
(5) 1380-1370 
(s) 1650- 1600 
(s) 1300- 1250 
(s.) t 6OQ..,1 500 
(8) 1680,· 1650 
(s) 1625- 1610 

(s) 
(s) 
{s ) 
(e) 0 

(w) 
(s) 

(s) 
(5) 
(s) 
(s) 
(s) 
(s) . 

(s) 
(5) 
(s) 
(s) 
(8) 
(5) 

1 4OO- J 600' 
SOO-600 
600-500 
- 500 

2600-2550 
1200- lUSO 

1070- 1030 
. 1160-1140 

l350- 1300 
123Q-1150 
1430- 1.350 
1185- 1165 
1370- 1340 
11SO- 1l40 
1350-1300 
1210- 11 50 
1060-1030 / 

-650 , . .. . . . . . . . 

t Abbrcviati~n.: s = strong. rn ;: medium. \If ::: weak. v = variable, b := broad.3b :;:: sharp. · 
- ::: approximately 

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 absorptions resulting from vibrations typical of 
groups that are present In such molecules, Le., C- H stretching (--3.39 
and -3.54 J,L. -2950 and -2820 cm-- 1), - CH2- bending (-6.86 /L, 
--1458 cm-1), and C- CH3 bending (-6.86 and 7.28 J.L! -1458 and 

.. . ~ 

3.4 A.b • 

-1380 c 
bend.ing , 

""1 ~lmp. 

by all C~: 
C-O sir. 
spectrum 
hydrocart 
a very pr 
C-O stre 
groups pn 
Fig. 3-10, 
is present 
polymeric 
(-1053 Ci 

alcohoL T 
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3.4 Abtorptfonl of Common functional Group. 31 
, •• ; , - ~. < 

Table 3-1 (coot.) 
CHAllACTERISTIC 'lIIf':AAUD AB50unON5 or FtINCllOlll.AL OR..OUl'S 

Group Range J£ rntensi~)"Ra~ge em-I 
------------------------------------~ h. O-H a~t1ding and C-O stretching 

vibrntions 
'0 Primary alcohob . 

Secondary alcohols 
o 

( 'J 

r Tertiary alcohols 

Phenols 

. LAMINES 
a. N-H Stretching vibrations 0.. 

o 

+t. Primary. (ftc; two bands 
o 

Secondary. frt;cj Oile band 
Imines (= N- H); onc band 
!'.mine salt~ 0 

b. N- .. H l3enlHng vibratll)rts 
Priniary 
Secondary 
Amii.: salts 

c. C- N Vibrations 
Aromatic, primary 
Aromatic, secondary 
Aromatie, tertiary , 
Aliphatic 

3. UNSATURATED NITRQ"GEN 
COMPOUNDS 
a. C= N Stretching vibrations v 

Alkyl nhriles 
a,.o.Unsaturatedalkyl nitrile, 
Aryl nitriles 
Isocyanate! 
I~cyanid.e$ 

b. /C- N- Stretching vibrations 
(imines, oximcs) 
Alkyl compounds 
£l,p-Unsaturated compounds 

c. - N- N- Stretching vibrations. 
azo compounds 

d. - -N= C= N - Stretching vibrations, 
diimides . 

c. - Ns Stretching vibrations., az.ides 

li'.Id 

and 

and 

and 

and 

and 

and 

and 

-9.5 
7.4-7.9 
-9.1 

1.4-7,9 
-8~1 

7.1- 1.6 
° _&.3 
7.t:-7.6 

"';2.86 
...... :2..94 

2.86-3.02 
2.94-~.O3 
3.2 ... 3.3 

0 

6.0t);-6.29 
6.06-6.45 
6.25-6.35 

-6,67 

7.46-8.00 
1.41- 7.81 
7.36-1.64 
8.2- 9.8 
-7.1 

4.42-4.46 
4.47-4.51 
4.46-4.50 
4.40-4~ 
4.50-4.83 

,.n-6.10 
6.(}2-6J4 

6.14-6.35 

4.64-4.70 
4.63-4.12 
1,46-8A8 

(5) ,-1050 -
(5) 1350-1260 
(8) -1100 · 
(s) 1350-1260 
(s) ., -USO 
(s) 1410-1310 
(s) 0 -1200 
(5) 1410-1310 

(m) -3500 
Cm) - 3,;00 
(m) 3500-3.110 
(m} 34C'J-3300 
(m) 3130-3030 

(&-m) 1650-1590 
(w) 1650-1550 
(s) 1600-1575 
(s) ~1500 

(8) 1340- 1250 
(5) 1350-1280 
(8) 1360-1310 
(w) 1220-:-1020 
(w) -1410 

(m) 2260-2240 
(m) . 2Z35-22l.S 
(m) 2240-2220 
(m) 1.21 - Ml -
(m) 2220-2010 

(v) 169();.:.-1640 
(v) 166()...1630 

(v) 1630-1575 

(5) 2155- 2130 
:5) 2160-2120 
(w) 1340-1180 

. c, 

" 
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