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B.Sc. Degree (Chemistry) Examination Part 11
CHM 307: APPLICATION OF SPECTROSCOPIC TECHNIQUES
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Instruction: Attempt any one question in Section A and ALL qucﬂibnu in Section B
SECTION A '
Queation 1 (15 mnrks) .

\. Differentiate botween the following compounds using the speotroscopic method(s) indicated:

(1) Cyclohexanone and 2-cyclohexenal (a,f-unsaturated oyclohexcm,il) - JR& UV -

Omks
(if)  Bumnnmide; N-methylpropanamide and N,N-dhncthylcthnnanud% [R only o '
(iif)  1.1,3-trichloro-4,6-dimethylhepta-1,3,5-trien and 1,1,3-trichloro-1,4 6-dimuthylhoqcy
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Figura 5: Muss spectruni of zine (11) complox.

Qucstion 6 (28 niarks)

(n) Montion two of tho siriking dlugnostic fuonturcs of allphutic dalcohola.
(b) Bolow lz a munas spectnum of one of the prooinent comipounids that aro commonly found.in

crutlo olL ;
(i} Intizrpret the dpectiuin and detenrine the structure and name of tho compound. 6(
(11) Show tho mechanlyn of frngmantation that resulted in 1he followlng lone nv/z 43, 57, 85 and
99, -
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Tho spectrum of campound A shows significant absorptian at the following IR frequenpins.
1420, 3050, 2980, 1700, 1670, 1642 1600 ony”*,

(1) Which specific funciionai groups in compound A-are most likely rosponaible for these
phporptions?

(1) I comnpound A is convoerted to B, which of the listed absarptions would dissppenr and
which new absorption(s) would show up?

(b)

Consider the transformation of compound C to D above:

(1) Deduco the UV (A} values for C and B: henco
(1i) How do you describe the trunsformaplon of C 1o B in UV terms?

SECTION B. ATTEMPT ALL QUESTIONS IN THIS SECTION

Question 3 (18 marks)

3u The 'H NMR spectrum of & synthotio orgonio compound B with molecular formula C7H4O
has threo kinds of hydrogens. Tho ratio of the Infegration aren of cach kind of protony.is

1.50, 2.30 and 6.80.

(1) Detormine the infegral hoight per hydrogen in the molccule

(i)  Culeulaie the number of cach kind of hydrogens in the miolecule and doduce the
structuris! featuress which corresponds to tho number of each kind of hydrogens in
campound £

({if)  1feach kind of hydrogeny appcars as a singlct in the spectrumi, proposce a struotire
thnt is consistont with the structum! foatures in (i)

Tb. Th:JH NMR spectral of somie synthetlc orpanic compounds hnve the following faaruras:

() Multiplicity of $ignals N
G Chemicnl shift vilue for each type of protons 2 W ! &
(lH)  Signnld .
(iv) - hitggration uren ;
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Give onc specific information that can be obtained from ench of thase [caturos

A¢. Coniment briefly on the chemnical shifts In the 'H-NMR of the following compounds:
(i) HiCCl 6 3.10 ppm
(H) HiCClz 6 5.30 ppm
(tii) HCCl; 07.30ppm
iv) H)CCH; 60.90 ppm

Question 4 (10 ninrks)

4. A synlhetio orgmiic compound X has a moleculor formula of C4HyOa. Bt oxhibited two strong
IR absorption bands at Vma 2840 and 1735 cm™. The 'H NMR slgnals (ppm) appeared at 8:

(i) 4.13(2H,q,J=4.5Hz)
(@ 221 (3H,s)
() 129(H,1J=4.5Hz)

Deduce tho atructural features which you would expeot in the molecule and postulnte &
structurc which you consider a8 being most consistunt with the piven spectroscopic data

4b. A secondnry metabolile Y isolnled from o Nigerian medicionl plant was annlysed to have
molecular formula of CeHzO7. The molecule exhibited two strong IR absorption bands at

Vesr 2930 and 1705 cm™, The 'H NMR spectrum of compound Y is presented below. Assign
tha spectroscopio data appropriately and deduce tho possible structure of compound Y.

'H NMR Spectrum of Compound Y (AN )
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Question S (20 marks)

wm )

Pigure || UV Viaible speetra of 2ne (I1) ¢omnplenss
fa The clectrante apeotra above (Fig. 1) belong (o zing (1) compluses.
| L‘Wh:d 4 the orlgln of thoze banda?

H. Explain your angwer in 5a {§), above.

St Tho two compounds dmwa bolow (Fig. 2), uxhibit inkage lnomerlam. The yellow Bomier
I nomed pentunmminenltrito-N-gobalt (117} ton and red Isomer b pantannimineritriso-0O
cibult (T11) fon. How would you uss infrared apeofroscapy o distingulvh bagween (he twy

tyomutsT W
2+ N 2+
N/o , ?/
HSNiu,' l .‘n’NVHj H:Nn,‘ .”‘..NHa
H3N' /1 HaN "cl “SNH;
/ Nids
g
Yellow Red

Figure 2: Cobult (1T) complexos displaying linknge isomer]ans

Se. The d2gmms of the striotura of ligand &nd Hs zino () complex ara given in (Fig- 3) below
T lafmred apectra-of the Hgand and s zing (1) complex is given m Fig. 4A axd &
re=prctively, whila Fig. S is the mits apectrum of tie 2inc (11) complea

L ¥hni ate the {incitora) groups whese. the binding of the Hgand 1o #lno (1T) occ:::a’?
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il In tha masd spectrum, yecount for Aha molezatnt lon pauk and the jwr pek @
7172,07. [0 « 16, N= [4,C= 12, H~ I, Cl = }5.3, Zn ~ 65 4|

fv, What structural orienfution doos the zine (10) complex exhibir?

N X S8
WX\\K v L

Ligand zinc(ll) complox

Figure 3: Structure of ligand and Zine (IT) complex
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(A) IR spectrum of ligund.
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(B). IR spectrum of zine (1) complox
Figure 4- A and B are the infrared spectrum of the hgand and zing (1) complex.
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