Section B (Spectroscopy):

(34 Marks)

Answer the following questions:
1) Describe briefly Only Two of the following: (5 Marks)
(a) Isotope abundances in mass spectrometric analysis.
(b) What is meant by B- cleavage with Mclafferty rearrangement in the mass spec-
trometric analysis of carbonyl compounds ? (give one example)
(¢) The ortho effect in mass spectrometric analysis

2) Sketch the' HNMR spectrum that you would expect for the molecule shown

below. (2.5 Marks)
o /I\
/@/M\o

CuHsO

3) Below is the °C NMR spectrum of one of the three xylenes. (2.5 Marks)
Which one? Explain your reasoning. The triplet at 77 is CDCl;.

4) Calculate the UV maximum for Only Two of the following compounds. (4 Marks)
(See table page 10)

OH Ve
NMe,
[ ] o \
\/N mq\/\
CHO 0
a b ¢

See the next page
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7) Compound C has molecular fo

“C NMR spectra
and 810 cm™
147.

rmula C1oHyBrO with the both 'H NMR and
shown below, and has two strong bands in the IR spectrum at 1690
; its mass spectrum shows peaks at m/z= 228, 226, 198, 183, 155, and
Provide your structural conclusions based on the speétral data provided and

justify your answer by taking about fragmentation pattern of peaks with molecular
weight lower than that of molecular ion peak, also , give brief explanation for
appearance of two peaks at m/z = 226 and 228, (See tables pages 6-9) (5 Marks)

2H (t.) 2H (m.)

j W, T =7 Ha

|

T

N 2H (d., J =7 Hz)

5

|

- !_J L | ‘__;j -

e —
e —
_}.M.,,__.A.,_.__‘A ‘,.._...«V,,__.:,....n e e e
20 200 180 160

— T T T ]
120 100 8 60 40
PPM

See the next page
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2- Write on two only of the following (using equations): (9 Marks)

a-The difference in electronic configuration between singlet and
triplet nitrenes.

b-Compare between the hypridization of carbocation and carbanion
(by drawing) .

c-The carbanion of cycloheptatriene is less acidic than the
carbanion of cyclopentadiene ( explain this statement ).

Good Luck

Prof. A.A Abdel-Wahab, Prof Y. A. Abdel Moez & Dr. M. A. Abdel Rahman



Aromatic Absorption Frequencies

Stretching Vibrations ‘ ‘ Bending Vibrations
Range (cm™) Intensity Assignment Range (cm™) Intensity Assignment
3000-3070 med C-H (2 or 3-bands) 730-770 & 680-720 str & str =C-H bending
Monosubstituted 1400-1600 med-var C=C (ring, 2 or 3-bands} ) (out-of-plane)
950-1225 (2 or 3 bands) wk & sharp (in-plane & ring torsion}
Di-substituted 3000-3070 med C-H (2 or 3-bands)
ortho 1400-1600 med C=C (ring, 2 or 3-bands} 735-770 str
meta 1400-1600 med C=C (ring, 2 or 3-bands) 685-720 & 750-810 & 810-900 {str & str & med C-H bending
para 1400-1600 med C=C (ring, usually 2-bands) |800-860 str (out-of-plane)
Tri-substituted 3000-3070 med C-H {2 or 3-bands) o
123 1400-1600 med C=C (ring, 2 or 3-bands) 685-720 & 750-810 med & str ~C-H bendi
134 1400-1600 med C=C (ring, 2 or 3-bands) | 800-860 & 820-900 str & med (out-of-plang)
P 1400-1600 med C=C {ring, usually 2-bands) |685-720 & 820-500 med & str i
1,35 Ly o
3000-3070 med C-H (2 or 3-bands) |
Tetra-substituted
1400-1600 med C=C (ring, 2 or 3-bands) 800-840 str
1234 1400-1600 med C=C (ring, 2 or 3-bands) 840-880 str =C-H bending
1,235 1400-1600 med C=C (ring, usually 2-bands) |840-880 str (out-of -plane)
12,45
. 3010-3040 med =C-H
Pentasubstituted 1670 med  * C=C 840.880 sir =C-H bending
(out-of-plarie}




Typical Infrared Absorption Frequencies

Stretching Vibrations Bending Vibrations
Frequency (cm™) | Intensity Assignment Frequency (cm™) | Intensity Assignment
Alkanes 2850-3000 str C-H alkane 1350-1470 med CH; & CHj deformation
1370-1390 med CH; deformation
720-725 wk CH; rocking
3020-3100 med =C-H alkene 880-995 str =C-H & =CH,
Alkenes
1630-1680 var C=C (symmetry reduces intensity) | 780-850 med (out-of-plane bending)
1900-2000 str C=C asymmetric stretch 675-730 med cis-RCH=CHR
Alkynes 3300 str =C-H alkyne (usually sharp) 600-700 str C-H deformation
e 2100-2250 var C=C (symmetry reduces intensity)
Aromatic 3030 var C-H aromatic 690-900 str-med C-H bending &
1400 — 1600 several bands med-wK | C=C (benzene ring) (usually ring puckering
2 or 3bands)
Alcohols 3580-3650 sharp var Q-H (free) 1330-1430 med O-H bending (in-plane)
3200-3550. broad str O-H (H-bonded) 650-770 var-wk O-H bend {(out-of-plane)
& Phenols 1030-1250 str C-0
. 3400-3500 med-wk N-H (1°-amines}. 2 bands 1550-1650 med-str NH; scissoring (1°-amines)
Amines 3300-3400 med-wk  |N-H (2°-amines) one peak 660-900 var NH; & N-H wagging
1000-1250 med C-N (shifts on H-bonding)
1630 - 1820 str C=0 (general)
2690-2850 (2 bands) med C-H (aldehyde C-H)
Aldehydes & 1720-1740 str C=0 (saturated aldehyde) 1350-1360 str a-CH;  bending
Ketones 1710-1720 str C=0 (saturated ketone) 1400-1450 str a-CH, bending
1690 str -, C=0 i, B-unsaturation 1100 med C-C-C bending
2500-3400 (acids) overlap C-H str O-H (H-bonded) (very broad) 1395-1440 med C-0-H bending
1705-1720 (acids) str C=0 1590-1650 med N-H (1j-amide) I band
. . 1210-1320 (acids) med-str 0O-C (sometimes 2-peaks) 1500- 1560 N-H (2j-amide) [T band
Carboxyhc Acids 1785-1815 ( acyl halides) | str C=0 med :
& Derivatives 1750 & 1820 (anhydrides) | str C=0 {2-bands)
1735-1750 {esters) | str C=0
1630-1695 (amides) | str LCzO (amide)
Nitriles 2240-2260 sharp ' med C=N
i { !




S) Answer Only Two of the following: (5 Marks)
a) Explain by diagram and short notes why the aromatic p’rotons in _
toluene appears at 6 7-8 ppm, while the methyl protons appear at 8 2.3 ppm.
b) Explain why a polar ( protic or apretic) solvent usually shifts the K band
to longer wavelengths (red shift) while shifts the R band to shorter wave-
lengths (blue shift) during the UV measurements of mesityl oxide.
¢) Molecular vibrations in IR spectroscopy.

6) Choose the best answer from a, b, ¢ or d for the following questions: (5 Marks)
i) Compound A has molecular formula CsH;NO and with the 'THNMR

spectrum showing five signals at o (ppm) = 1.14 (3H, t.), 1.21 (3H, t.),
2.22(2H, q.), 3.24 (2H, q.), 8.01(1H, broad s.).

8) CH,CH,CONHCH,CR,  b) CH;CH,COCH,NHCH; ¢} CH;NHCOCH,CH,CH;  d) CH;NH CH,CH,(H,CHO

ii) Which C=0 function has the lowest stretching frequency in the IR?
a) acetaldehyde b)formamide c) benzyl acetate d) benzoy! chloride
iii) Which hydrocarbon gives the highest field "THNMR signal?

a) 1-butyne b) cyclohexane ¢) 1, 4-cyclohexadiene d) benzene

iv) Assuming all the compounds listed below yield an observable
molecular ion, which would have an even number m/z value for this ion?

a) C9H|5F b) C7HloNO
¢) CgHgN d) All the above have even mass molecular

v) Compound B has the following '"H NMR signals at 4 (ppm) = 7.47 (2H, m.)
y 7.63(1H, m.), and 8.07 (2H, m.). Also it has 5 peaks in the BC NMR
spectrum at d (ppm) = 167.9, 135.4, 133.3, 131.4(2 carbon atoms), and 129.1
(2 carbon atoms),
| a) 4-chlorobenzaldehyde b) 2-chlorobenzaldehde

¢) benzoyl Chloride ¢) benzaldehyde

See the next page
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7) Compound C has molecular fo

C NMR spectra
and 810 cm™
147.

rmula CyoHyBrO with the both '"H NMR and

shown below, and has two strong bands in the IR spectrum at 1690
; its mass spectrum shows peaks at m/z= 228, 226, 198, 183, 155, and
Provide your structural conclusions based on the speétral data provided and

justify your answer by taking about fragmentation pattern of peaks with molecular
weight lower than that of molecular ion peak, also , give brief explanation for
appearance of two peaks at m/z = 226 and 228, (See tables pages 6-9) (5 Marks)

WA, J =7 Hz)

!
|

| 2H (d., J =7 Hz)

~

.0

2H(t) | 2H (m.)

T

[ IO S, IR
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|
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See the next page



5) Answer Only Two of the following: (5 Marks)
a) Explain by diagram and short notes why the aromatic protons in
toluene appears at & 7-8 ppm, while the methyl protons appear at & 2.3 ppm.
b) Explain why a polar ( protic or aprotic) solvent usually shifts the K band
to longer wavelengths (red shift) while shifts the R band tosshorter wave-
lengths (blue shift) during the UV measurements of mesityl oxide.
¢) Molecular vibrations in IR spectroscopy.

6) Choose the best answer from a, b, ¢ or d for the following questions: (S Marks)
i) Compound A has molecular formula CsH; NO and with the '"HNMR

spectrum showing five signals at 3 (ppm) = 1.14 (3H, t.), 1.21 (3H, t.),
2.22(2H, q.), 3.24 (2H, q.), 8.01(1H, broad s.).

2) CH,CH,CONHCH,CH, b) CH;CH,COCH;NHCH; ¢) CH;NHCOCH,CHyCH;  d) CHyNH CH,CHCH,CHO

ii) Which C=0 function has the lowest stretching frequency in the IR?
a) acetaldehyde b)formamide c) benzyl acetate d) benzoyl chloride
iii) Which hydrocarbon gives the highest field "HNMR signal?

a) 1-butyne b) cyclohexane c¢) 1, 4-cyclohexadiene  d) benzene

iv) Assuming all the compounds listed below yield an observable
molecular ion, which would have an even number m/z value for this ion?

a) C9H15F b) C7H|0NO
¢) CsHgN d) All the above have even mass molecular

v) Compound B has the following '"H NMR signals at & (ppm) = 7.47 (2H, m.)
, 7.63(1H, m.), and 8.07 2H, m.). Also it has 5 peaks in the °C NMR
spectrum at 6 (ppm) = 167.9, 135.4, 133.3, 131.4(2 carbon atoms), and 129.1
(2 carbon atoms).
a) 4-chlorobenzaldehyde b) 2-chlorobenzaldehde

¢) benzoyl Chloride ¢) benzaldehyde

See the next page



Chemistry Department
Faculty of Science
Assiut University

ey e Jan., 2017
‘ g’ . Time: 3 hours

: LY 50 Marks

Final Exam of ‘Organic Chemistry (311C) for the 3" Level student_s

e S S P S

Section (A): Stereochemistry . (16 Marks)
A- Answer four only of the following questions:

1- A solution of an unknown compound X (3.0 g of X per 20 mL), when placed in a

polarimeter tube 2.0 dm long, was found to have an observed rotation of —1.8 *, What is
the specific rotation of X?

2- For each pair of the following pairs of compounds below, determine whether they are

the same molecule, constitutional isomers, enantiomers, diastereomers, identical or
different molecules?

CF,

CH;CH. OH
a) Ho‘i“H & H/(C Q NN
H,CH,
Fan . g

3- Use Fisher projections to draw all stereoisomers of 2-brome-3-iodopentane. You do
not need to assign absolute configurations. Number your unique isomers, and give the
relationships between them (enantiomers, diastereomers, etc...)?

4- A- Which compound can be isolated in optically-active pure form? Explain your
answer?

5- Indicate whether each of the following enantiomers has the R or S configuration?

Br CH(CH3) CH; Ct
‘ i H 7 H
a) H,C H b) HCH) CH;, ¢) cHOH d) \
HOHX ™ H< A e,
C1H2C H; CH:)BT CH 3

(b uad Ga (35 Galayl ) 1 dala A3 gata

See the next page



Aromatic Absorption Frequencies

- Stretching Vibrations Bending Vibrations
Range (cm™) Intensity Assignment Range (cm™) Intensity Assignment
3000-3070 med C-H (2 or 3-bands) 730-770 & 680-720 str & str =C-H bending
Monosubstituted 1400-1600 med-var C=C (ring, 2 or 3-bands) (out-of-plane)
950-1225 (2 or 3 bands) wk & sharp (in-plane & ring torsion)
Di-substituted 3000-3070 med C-H (2 or 3-bands)
ortho 1400-1600 med C=C {ring, 2 or 3-bands) 735-770 str
meia 1400-1600 med C=C (ring, 2 or 3-bands}) 685-720 & 750-810 & 810-900 |str & str & med C-H bending
para 1400-1600 med C=C (ring, usually 2-bands) |800-860 str (out-of-plane)
Tri-substituted 3000-3070 med C-H (2 or 3-bands)
123 1400-1600 med C=C (ring, 2 or 3-bands) 685-720 & 750-810 med & str =C-H bendin
v 1400-1600 med ~C (ring, 2 or 3-bands) | 800-860 & 820-900 str & med (out-of plancy
‘f}"}‘: 1400-1600 med C=C {ring, usually 2-bands) |685-720 & 820-900 med & str
=14 2
3000-3070 med C-H {2 or 3-bands)
Tetra-substituted
1400-1600 med C=C [ring, 2 or 3-bands}) 800-840 str
1234 1400-1600 med C=C (ring, 2 or 3-bands) 840-880 st =C-H bending
1235 1400-1600 med C=C {ring, usually 2-bands) |840-880 str {out-of-plane)
1,245
. 3010-3040 med =C-H
Pentasubstituted 1670 med C=C $40-880 i =C-H bending

{out-of-plane}

-




Assiut University Academic year 2016/2017
Facuity of Science Time allowed: 3 hours

f
Chemistry Department

Final Exam. For Course no.333 {nuclear and radiochemistry)

Answer the Following question (18 marks)

From the nuclear data given below

‘CS-132
6.47d
B’
g 08

Y 668, 465, 630..

A) Sketch the decay scheme of Cs-132.

Whrite the complete decay equations of Cs-132.

How many Cs-atoms are present in 1 mCi of Cs-132 activity.
Insert spin and parity of parent and daughter nuclei.

What is the specific activity of Cs-132.

B) Define the following items

Exposure dose , Absorbed dose, LET, Mass stopping powder , Sievert ,Auger electron , Internal conversion ,
Specific ionization. : :

Calculate the activity of No-254 ( Ti,2= 55 s)produced in a 1- minute irradiation of Pb-208 by Ca-48 atoms.
Assume the Pb-208 target thickness is 0.5 mg/cm? , the Ca-48 beam current is 0.5 pA and the

8 pp(*®Ca,2n)***No cross section is 3.0ub ( 1A = 6.24 x 1018 electronic charge/s ).

C) The exposure rate at a point near a cobalt-60 source was 235 R min-1 on October 15, 2016 . Calculate the
exposure rate at the same point on August 15, 2017 and February 15, 2018 . Take 5.27 years as Tz for Co-60.

Answer WO questions only of the following
Question no. 2 (16 marks)

A) Define the following items

Inelastic collision of neutrons with matter, cross section of a nuclear reaction , Excitation function of a nuclear
reaction, annhilation process, photoelectric effect.

B) How much time would it take for the decay of 8/9 of a sample of Ge-68 whose half-life is 280 days.

Turn Over ————»




Assuit University January 2017

Faculty of Science Time 3 hours

Chemistry Department *First Semester
Environmental Analytical Chemistry Examination (343 C)

-------------------- P e BN E0easNssac0Etaoiolonistoo o enestiNvlaadsstiteticierssnsacencecsosnonscnenonsssonese

Answer the FollowmgQLlestlons' (50 marks)
1- Answer Four Only:(12.5 marks)

a- Describe the main objectives of pollution monitoring in environmental analysis

b- Define and characterize " Spot test " and " Ultimate analysis ".

c- What is meant by the terms " ground water " and " aquifer ".

d- Draw a labeled diagram classifying the top and bottom layers of a lake in summer as rather
oxidizing or reducing in character, and showing the stable forms of carbon, sulfur, nitrogen
and iron in the two layers.

e- Define the terms "BOD" and "COD", and explain why their values for the samples can differ
slightly. Explain why natural water can have a high BOD.

2-  Answer Four Only:(12.5 marks)

a- How does temperature affect the solubility of O; in water? and explain what is meant by "
Thermal pollution ".

b- In water analysis distinguish between "batch sampling" and "Continuous sampling”.

c- What is meant bypE in aqueous solution? and what does a low and high values imply about
the solution?

d- Write about the different sources of water pollution and its effect on the human health.

e- Write the balance chemical equation for the reaction by which organic carbon represented as
CH;0, is disproportioned by bacteria under anaerobic conditions.

3- Answer Four Only: (12.5 marks)
a- Describe the poisoning effects of cadmium, lead and mercury ions in humans due to
environmental contamination.
b- Complete the following equations:

)2 {CH,0} +SO7" + H™ — ... +.....+2H

i)CdCI" (chloro complex in sea water) + HS— ....... + ... +H"

i HgCl, Methylcobalamin ,

c- Show by equations how can arsenic may be converted to more mobile and toxic methyl
derivatives by bacteria.

d- Compare between the different methods for pre-treatment of envnronmenta] samples before
analysis.,

e- Discuss the biological importance for both zinc and copper ions.

4- Answer Four Only: (12.5 marks)

a- A 7.5 x 10° M solution of KMnOy has a transmittance of 36.4% when measured in 1 cm
cell at 525 nm. Calculate the molar absorptivity of KMnOj.

b- Compare between Flame Atomic Absorption and Graphite Furnace Atomic Absorption
spectrometric methods for analyzing metals in environmental samples.

¢~ Define each of the following terms. The standard addition method — The acid rain — The
calibration graph.

d- Carbon mono oxide is poisonous. Explain this statement with equations.

e- Describe briefly the advantages of Inductively Coupled Plasma Atomic Emission
Spectroscopy as analytical method can be used for measuring contaminant metals in
environmental samples.

--------------------------------------------------------------------------------------------------------

Good Luck

Puof. Dr. Ethanly FachewDr. Abmed K. Yousee]



/ C) A sample of 1.00 x10~10 g of M0-99 ( T1/2 = 66 h ) is freshly purified at t=0

*  What kind of equilibtium exist between Mo-99 and its daughter Tc-99m ( T12= 6 h)
¢ If this sample is left without further treatment, when will the amount of Tc-99m in it be a maximum.
e At that time of maximum growth what will be the weight of Tc-99m present.

Question no. 3 (16 marks) —
A) Define the following items

Compton scattering , Dose equivelent unit , isomeric transition , Gray , Anti-neurtino , neutron capture ,
Breamstrahlung emission , Linear attenuation coefficient.

B) In the reaction'®Pd(n, p)'®Rh the product Rh-106 ( Ti2= 30 s) decay by B- emission with maximum
kinetic energy of 3.5MeV. Calculate the Q value of the reaction .

C) Calculate the mass absorption coefficient for 1 MeV y -rays for sodium iodide ( a, for Na and I atoms are 2.32
and 12.03 b/atom respectively ).

A) Complete the following nuclear reactions
+Be+ He—"2C +...

30 30 .

s P, Si+ ..

3H 3

{H—;He+..

B) Calculate the barrier potentional and the threshold energy for an alpha particle colliding with N-14 nucleous.
C) Calculate the maximum kinetic energy of the B- emitted in the radioactive decay of He-6.

D) Cu-64 ( T1/2=12.700 h ) is known to decay by electron capture ( 61% )and B- ( 39% ). What are the partial
half-life for EC and B- decay ? What is the partial width for EC decay?

Constants ; mp= 1.00727 u, my = 1.00866 u, Na= 6.023x1023 mol-1, 1b= 1x10-2¢cm?, 1 Ci= 3.7x 101 Bq
m ye 6= 6.0188881u, my.6= 6.0151223u, = 1.054589x10-27 erg s

Good Luck
ProfDr.R.M.Mahfouz




C) Answer the following questions:
f

1- Explain the extraction process of either uranium or the lanthanides.

2- Comment on four of the following:
a- The lanthanide contraction and its consequences.
b- Only Ce reacts with oxygen to give CeO, while other lanthanide give Ln,0s;.

c- The magnetic moment of the lanthanides is greater than the corresponding
d-transition metals.

d- The first members of the actinides have larger numbers of oxidation states than the
corresponding lanthanides.

e- Lanthanide ions are used for the calibration of spectral instruments.

f- On reaction with H, lanthanide metals, except Eu, give hydrides showing metallic

characters.

Good Luck

Examiners: Prof.Dr.Asmaa.lbrahiem.

Dr.Zaher.Abd El- Mohsen.



Assiut University Jan.2017
Faculty of Science Time:3 hrs
Chemistry Department

Final Examination For 3 rd Level Students| Inorganic’Chemistry (3)(C-324)]

Answer the following questions:
A) Answer Only Four of the following:

1- Bis (dimethlglyoximato) nickel (ii) is expetimentally known to be diamagnetic.Predict
on the basis of VBT and CFT wheter the complex has a square planar or tetrahedral
geometry.

2- On the basis of VBT discuss the following:

i- Huggin’s suggestion of the square planar geometry of [Cu(NHs),]** ion with n=1.
ii- The brown king compound in nitrate test shows u=3.8 B.M.

3- Determine the number of unpaired electrons and CFSE in octahedral complexes of
d®, d*, d*and d° when A,> P and A< P.

4- “Cu®* ion forms square planar complexes rather than tetrahedral or octahedral
complexes in both strong and weak fields”. Explain.

5- Compare and contrast the assumptions of VBT and CFT.

B) Answer Only Four of the following:

1- The enthalpy of hydration of Cr** jon is — 460 K cal mol™.In absence of CFSE the value
is — 435 K cal mol™. Calculate the value of Ao for [Cr(H,0)¢])** ion.

2-Soluble compounds of the complex ion [Co(NHs)e]> have a maximum absorption of

visible light at 437 nm. Calculate A, and CFSE of this complex ion.

3- Calculate the number of unpaired electeons and magnetic moment for the following

complex ions: [Fe(H,0)¢]*" [Cr(NH3)e]** [CoCl,)%.
4- Draw Orgel diagrams for the different d" electeonic configurations in O, weak field
complexes.

5- Show the MO treatment of the disadvantages of both valence bond and crystal field

theories.
(Atomic numbers) Cr=24 Fe=26 Co=27 Ni=28 Cu=29

aldl) A Al AL



Faculty of Science Time:3 hrs
Assiut University Jan:2017
Chemistry Department

Final Inorganic Chemistry Exam(C-321)for third level students

Question Number One: (17marks)

A) Answer Only Three of the following:

i- What is meant by coordination number, primary valency and secondary valency
according to Werner’s theory?

ii-Describe briefly the methods by which the presence of complex ion may be detected
in solution.

iii-Give the formula, number of charges, and number of particles for the complexes
which agree withCaCl; and LaCls solutions in molar conductivity and concentration
0.001 M.

iv-Draw the possible arrangement for six coordination number complexes.

B)Answer the following questions:

a)Write the formula of the following complexes.
(i) Bis(ethylenediamine)Co(Ill)-p-hydroxo-u-amidobis(ethylenediamine)Co(lll)chloride
(ii) Sodium amminebromochloronitritoplatinate(il).

b)Write the IUPAC name of the following complexes.
Kz[NiCIz(SCN)z] , [Pt(en)2C|z]
c)What kind of isomerism that the two complexes [ in point(b) above] possess?

d)in the light of HSAB concept , predict which direction the following reactions will go.
All3#3NaF ====== AlF;+3Nal
CoF;+HgBr; = ==== CoBr,+HgF,
HgO+H,S ====== HgS+H,0

4818 Jay)
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A proton signal to appear oulside of thé’range clied.

tThe chemical shifts of protons bonded to nitrogen and oxygen are tempefature and
concentration-dependem.



III] Complete only Four of the following reactions and discuss the reaction

mechanism: [ 9 Marks]

hv

?
sensetizer (2Marks)

a - 1,3-Cyciohexadiene + 3O2

hv, 400 nm

b- 2 CH,=CH-CH =CH CH, ?+ 7?2+ 7?2 (3Marks)
PhCOPHO
c- PhCOPHh + (CH3)2CHOH L ? (2Marks)

h .
¢ :/(j/\” Y ? (2Marks)
0
1t hv 2
- /c\k ’ (2Marks)

Section (B) Reactive Intermediates: (25 Marks)

1- Suggest the suitable product and mechanism for Only Four of the
following reactions. Write the name of the suggested mechanism
indicating each step using arrows. (16 Marks)

Ph H*

I— ':>| }Ph A or B

OH OH 2 different mechanisms

O
! = N2
- “ hv » C
[ 2?7777
m- - 73 e o

CH,Br O
BuszSnH, AIBN
Vi- | > E
heat
V- e :
CH— O —(CH,),CH=CH, MeLi F or G
Ph”

2 different mechanisms
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Faculty of Science Jan. 2, 2017

Chemistry Department Time : 3 Hours

Photochemistry and Reactive Intermediates (313C)

Final Examination

Answer on the Following Two Sections: - (50 Marks)

Section A : Photochemistry: ( 25 Marks)

Answer the Following Questions:

I]-

Answer only Four of the following : (2 X 4 =8 Marks)
1- What criteria should be fulfilled by a compound to become photosensetizer ?,
what is the importance of photosensitizers, using example?.
2- Explain the role of chemical Actinometer in Photochemistry? give an example.
3- Discuss briefly the phenomena of Phtochromism ?.
4-Explain the role of Rhodopsin in the photochemistry of vision
5-Describe the mechanism of interaction of polar material with Microwave

Radiation.

I1] — Mark right (-N ) or wrong ( X ) on only four of the following statements,

and explain your answer : (2 X 4 =8 Marks)
1- Liqiud filters absorbing > 300 nm radiations can be used in
Visible light photolysis of organic compounds. ()
2- Photoisomerization is a thermodynamically controlled process. ()

3- Singlet — Triplet transition is a Symmetry Forbidden transition. ( )
4- Photopolymerization of Ethylene can be carried out successfully
in the presence of Oxygen. ()

5-Vision is a photophysical process initiated by Emission of light. ()

Glada 3 ALY - A i el




Question Number Two: (16 marks)
A) Write on the occurrence, extraction and physical properties of manganese metal.

B) Answer only Two of the following :
i- How the lower and higher oxidation states of transition metals can be stabilized?.
ii- Give the chemical formula and oxidation state of different metal ionsfor the
following:

Vanadic acid - Permanganic acid - Sodium dichromate - Potassium ferrocyanide.
ifi- Discuss the influence of carbon on the commercial varieties of iron.
C) Write on only one of the following:
i- Variation of acidic/basic character of the compounds of a given transition metal in
various oxidation states.
ii- Metallic character and related properties of transition metals.

Question Number Three: (17 marks)

A)Give reason(s) for only three of the following:

i- Ferrous salts act as strong reducing agents.

ii- Transition metals have variable oxidation states.
iii- In aqueous solution Cu exists only as Cu?* ion.
iv- Most transition metals act as catalysts.

B)Write briefly on only one of the following:
i- Uses of Chromium and cobalt metals.
ii- Platinum black preparation and uses.

C)Answer only two of the following:

i- Explain the methods used for the purification of the extracted transition metals.

ii- The colour of transition metal complexes depends on the nature of both the metal
ion and the ligand.

iii- Write on the action of H,0 and/or mineral acids on platinum metals and zinc group
metals.

GOOD LUCK
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Section B (Spectroscopy): (34 Marks)

Answer the following questions:

1) Describe briefly Only Two of the following:
(a) Isotope abundances in mass spectrometric analysis. '
(b) What is meant by B- cleavage with Mclafferty rearrangement in the mass spec-

trometric analysis of carbonyl compounds ? (give one example)
(¢) The ortho effect in mass spectrometric analysis

(5 Marks)

2) Sketch the' HNMR spectrum that you would expect for the molecule shown

below. (2.5 Marks)
o) /l\
(@]

CoHs0

3) Below is the *C NMR spectrum of one of the three xylenes.

(2.5 Marks)
Which one? Explain your reasoning. The triplet at 77 is CDCl;.

4) Calculate the UV maximum for Only Two of the following compounds. (4 Marks)
(See table page 10)

OH Me
NMez
Ci \
~ @F Aﬂ\ﬂ
CHO ¢)
a b ¢

See the next page



Typical Infrared Absorption Frequencies

Stretching Vibrations Bending Vibrations
Frequency (cm™) | Intensity Assignment Frequency (cm™) | Intensity Assignment
Alkanes 2850-3000 str C-H alkane 1350-1470 med CH; & CHj deformation
1370-1390 med CH; deformation
720-725 wk CH; rocking
Alkenes 3020-3100 med =C-H alkene 880-995 str =C-H & =CH,
1630-1680 var C=C (symmetry reduces intensity) | 780-850 med (out-of-plane bending)
1900-2000 str C=C asymmetric stretch 675-730 med cis-RCH=CHR
Alkynes 3300 str =C-H alkyne (usually sharp) 600-700 str C-H deformation
- 2100-2250 var C=C (symmetry reduces intensity)
Aromatic 3030 var C-H aromatic 690-900 str-med C-H bending &
1400 - 1600 several bands med-wk C=C (benzene ring) (usually ring puckering
2 or 3bands)
Alcohols 3580-3650 sharp var O-H (free) 1330-1430 med O-H bending (in-plane)
3200-3550. broad str O-H (H-bonded) 650-770 var-wk O-H bend (out-of-plane)
& Phenols 1030-1250 str c-0
. 3400-3500 med-wk N-H (1°-amines}. 2 bands 1550-1650 med-str NH; scissoring (1°-amines)
Amines 3300-3400 med-wk | N-H (2°-amines) one peak 660-900 var NH; & N-H wagging
1000-1250 med C-N (shifts on H-bonding)
1630 - 1820 str C=0 (general)
2690-2850 (2 bands) med C-H (aldehyde C-H)
Aldehydes & 1720-1740 str C=0 (saturated aldehyde) 1350-1360 str a-CH; bending
Ketones 1710-1720 str C=0 (saturated ketone} 1400-1450 str a-CH, bending
1690 str C=0 «,B-unsaturation 1100 med C-C-C bending
2500-3400 (acids) overlap C-H str O-H (H-bonded) (very broad) 1395-1440 med C-0-H bending
1705-1720 (acids) str C=0 1590-1650 med N-H (1j-amide) I band
. . 1210-1320 (acids) med-str O-C (sometimes 2-peaks) 1500- 1560 N-H (2j-amide) [T band
Carboxylic Acids };785.1815 (acyl halides) | str C=0 med :
& Derivatives 1750 & 1820 (anhydrides) |str C=0 {2-bands)
1735-1750 {esters) | str C=0
1630-1695 (amides) {str |C=0 (amide)
Nitriles 2240-2260 sharp ' med C=N |
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Base value for heteroannular diene

Base value for homoannular diene 253
Increments for
Double bond extending conjugation +30
Alky!l substituent or ring residue +35
Exocyclic double bond +5
Polar groupings: OAc +9
QAlk +6
SAlk +30
Cl, Br +35
N(Alk), + 60
Solvent correction® +0

Ao = Total

°See L. M. Fieser and M. Fieser, Steroids., New York: Reinhold,
1959, pp. 15-24; R. B. Woodward, J. Am. Chem. Soc., 63, 1123
(1941); 64, 72, 76 (1942); A. 1, Scott, Interpretation of the Ultraviolet
Spectra of Natural Products. New York: Pergamon (Macmillan),
1964.

“Solvents have negligible effects upon the Ama Of these 7= — *
transiuons.

ortho

meta meta
para
. AROH
ArCOR/ArCHO/ArCOH/ArCQO,R (am)
Parent chromophore: Ar = C4H;

G = Alkyl or ring residue, (e.g., ArCOR) 246
G = H, (ArCHO) 250
G = OH, OAlk, (ArCO,.H and ArCO;R) 230

Increment for each substituent on Ar:
—Alky! or ring residue

p- +10
—QH, —-QCH,, —0Alk o, m-  +7
p- +25
-~~~ (oxyanion) o- +11
m- +20
p- +78¢
—Q o, m- +0
p- + 10
—Br o, m 42
p- +15
-~NH, o, m- +13
P +58
—NHCOCH, 0-, m- « +20
p- +45
—NHCH, o +73
—N(CH;),

UV-VIS Calculation Tables

’
{O/R)
i
]
B /ﬁ/go /Y \\l/l%o
@ ¥ *
enone dienone
Baye values (nmj}
Acyclic o, f-unsaturated ketones 215
Six-membered cyclic a,p-unsaturated kKztones a8
Five-membered cyclic a,S-unsaturated ketones 20
a,B-Unsaturated aldehydes 210
a.pB-Unsaturated carboxylic scids and esters 195
Incremenis for
Double bond extending comjugation + 30
Alkyl group, nng residue + 10
) B 412
- v and higher + 1§
Polar groupings: —QH @ + 35
B +30
§ + 50
-—QACc  a,B,6 + h
- —OMe «a + 35
’ B - 30
% + 17
6§ - 31
—SAlkk B -85
—(l a . =15
B ~ 12
-=Br « - 25
. 8 <30
~~-NR, 8 + 93
Exocyclic double bond +5
Homodiene component® + 539
Solvent correction (see table below) Variable

Acwe = Total

“I'wo conjugated double bonds, botn in the same rng.

“The calcolated values usually fall within £3 am of the observed
. values. The molar absorptivities of cisoid enones are usually less

than 10,000, whereas the molar absorptivities of rransofd cnoaes are

greater than 10,000,

Terminology

- . N
1
I ,,L\ - S
AN
"homo-diene” "hetero-diene”

homeanaular diene heteroannular diene

S

EXQCYCLIC
N
( > Doublo bond has an atom
S/ % nats part of aring that

= the other is not
—
b, \
<JF ./

/ -\\.\ :i‘(l/ i .‘\\‘
<‘, SN/
(NOT EXQCYCLIC 2-exocyclic components|

|
1
|
|

Q-



8) You are provided with UV, IR, MS and '"HNMR and*C NMR of
compound D having the molecular formula CoH|1NO; :

(5 Marks)

a) Wri'te all the !)robable structures which can be represented by this formula.
b) A'SSlgn the suitable struc.ture which agrees with the provided spectra,
lgwe reason ftg your assignment ?nd show the fragmentation pattern, IR,
| H NMR and “C NMR peaks which confirm your answer. (See tables pages 6-9)
.. ihd A v Caa— - "v"'» if ‘; . .‘ ) - % :
(05T ¢ ]
1 &
. . r O E
IR Spectrum 1.0F° ] UVspectum .
m t . ]
> . 017 i :
{nujol muill) i path::engm?tt]l zoo'.:im ]
DU I | 1 1 s A 1 solvent ; ethanol 1
4000 3000 2000 1600 1200 800’ 150 s I
V (cm’) : 200 250 300 350
‘ ,(nm)
,100; 120 Mass Spectrum
80} %
; 60- 4
-80F ¢ , 4
: § . Ms
40:: :2 ] 92 1 .
20F 1 B 137
- F e J . CgH4NO,
40 80 120 160 200 240 280
m/e :
¥ v 1 N 1 LS | 4 I i 1 v ¥ 1 i ! 1 1 v
3¢ NMR Spectrum \
| (200MHz, COCI, sphution) -
off-resonance det_:;upled . -
™S
solvent )
proton decoupled L l J : U_L
| I SR | N N A T T T SR
. 200 160 120 80 40 0 38(ppm)
'H NMR Spectrum ™S
(100 MHz, COCI, solution)
' | j
. v\
_ ! |
[ U RS (PN RENTISE ST R I R IS
10 9 8 7 6 5 4 3 1



give reason for your assi

'H NMR and C NMR peaks

8) You are provided with UV, IR, MS and '"HNMR and"*C NMR of

compound D having the molecular formula CoH{INO; :

a) Write all the probable structures which can be represented by this formula.

b) Assign the suitable structure which agrees with the provided spectra,
gnment and show the fragmentation pattern, IR,

which confirm your answer. (S’ee tables pages 6-9)

i

&

Marks)

i Z
(057 g B
1 <
é -
| 2 ,

. ¢ ’ 1.0 E—' { UV spectrum :
RS " ] 1 0472mgi10mis K
{nujol mu") F pathiength: 0.5cm ]

. X FE p solvent ; ethanol ]
| PRI SR AP T rat o I | 1 2 5 A
: 15h F
2000 1600 1200 800 ,
0 3000 V (emt')y ; 200 250 300 350 -
,(nm)
! ‘ —
: 10 120 MassSpectmn"n
60f
. r&
-60F g M+
. T2 . 165
@ E’; ' 92
aob | |
'» s J J N . CgH41NO;
. 4‘0 . 80 120 160 200 240 280
m/e :
LA N R SR | T T 1T * 71T ° 1 T T
B3¢ NMR Spectrum e
1 (20.0MHz, CDCIJ splution)_ ’ L
off-resonance decoupled - ,
) ’ TMS
solvent L
proton decoupled L t J ﬂL | . l
' NN
i A L 'S I A l A ‘ . ‘ L J 4 l L l i
: 200 160 120 8_0 40 0 3(ppm)
TMS

'H NMR Spectrum
(100 MHz, CDC, solution)
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