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Answer the following Questions:

1-) For each complex define the following: (Total marks 20)

1-Name - 2- The type of isomerism

3- The type of (lfiybridization 4- Calculate the magnetic moment

I-) [Mn (HzC/_),)ngb (Smarks) II-) K; [Zn(CN),4] (5marks)
I11-) K5[Ni(NO,)4] (5marks)  IV-)Nas[Co Clg] (5marks)

- i e e e s e e s

2-)A -)Iron ion forms an inner diamagnetic complex ion containing the cyano ligand.

Derive the formulae of the complex. (4marks)

B-) Discuss the effect of central metal ion and its charge on A, value. (4marks)
C-) Manganese (II) ion forms inner complex ion with cyano ligands. Calculate the
magnetic moment value of the complex. (4marks) |

D-) Discuss the hydration isomerism with example. (3marks) (Total marks 15)

3-) A-) Wite full account on Jahn-Teller effect with examples (5Smarks)
B-) What is the formula of the following complex: (2marks)
Tetrammine copper (II) hexachloro copperate (II)

C-) For the two complexes: 1-) Hexammine cobalt(IIl) chloride  (8marks)
2-)Potassium hexacyano ferrate (II)

a-)Draw the d- orbital splitting indicate the number of electrons in t,, and e,

b-) Calculate the CFSE value and magnetic moment for each complex. (Total marks 15) i

Note : (Atomic number for Mn 25, Fe 26, Co 27,Ni 28, Cu 29 & Zn 30)

Good Luck
Examiners: Prof. Dr : Kamal Elbaradie, Prof, Dr: Ekhlas Abd Elhay
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Answer the following questions: (100 marks) (Each question 20 marks)

1] a) Discuss the ehemlual shxft of hydrogen attached dsrectly to a II— bonded carbon
and give the relatwe order of dOanield sh:ft of

(‘IJ fniiah "’:i' L

Acetylemc, vmyhc aldehydxe and aryl hydrocren compared to alkyl hydrogens

b) Is the & value of a given kind of hydrogen proton:a-constant value? Find the §
value and the observed shift from TMS in HZ ofa signal in a.100- MHZ mstrument"
That is 162 HZ in a 60-MHZ instrument.

2] a) Draw the '"HNMR spectra wath multlphcnty, peak accountmg and show:ng
relative ‘chemical shifts for the following structures R LT vy

) p- CHy-CeH-CH (CHy)y i) CeH-O- CH2 cnzc: '
ii) 0-CH3-O-C¢H-COOH  iv) CH= C CHy-O-CH,

b) Use '"HNMR spectroscopy to distmguish between the followmg geometnc
isomers:

i) Cis —stilbene and trans-stilbene.

H CHa 8r ¢ - CHgur -

C=C and \ P

) X )
“). P UL W U e

Br H H Ho

3] a) 4-Heptanone shows two important characteristic peaks in its mass spectrum

due to ions at m/e =86 and m/e =58, Explain the fragmentation pattern of the
compound. '

b) How do you explain that m/e =57 and m/e =44 ions is formed in the muass
spectrum of pentanal.

¢) Give the typical fragmentatioﬁ pattern in n-propyl benzene.
4] Explain the following by using the mentioned spectroscopic methods:
a) o-Nitroacetanilide is deep yellow but the p- nitroacetanilide is yellow (UV & IR).

b) The ketonic and enolic forms of ethyl benzoyl acetate (UV, IR and 'HNMR).




. and 'HNMR).

' 72:f--e) The effect of- soivent 6n the absorp
1IR).

. &) Benzamlde and acetamlde (IR &' HNMR)

d) How will you dlstmgulsh between benzaldehyde and cmnamaldehyde (UV IR

ctrot fﬁl‘ﬁpéﬁ'a’_'l and prdpa?nd'rfe'(UV'&: ‘

f) How could you dlstmgulsh between the followmg compouuds propanmc ac:d
propanmc unhydrlde and propanamlde ; e o Sk

5] An organic compound wnth molecular formula C4H30 havmg the followmg
spectroscopic data: S T ¥ & T _

UV dpax 276(nm), €43 (n-héxzne) i b

ka“ 242(nm), £ 37 (ethvl alcohoi)

R:v in em” 1715 (5) and 2988(m) (sotid phase) |

1HNMR T (tau) values in CDC13 and TMS as standard reference T %2 (q) 7 88(‘;)
8.93(t), in the ratio 3:3:2 (J=" 7 1 HZ)

Mass data: M= 72 (61 %); m/e = 57 (100%) mfe— 29 (41%) and a broad pedk at .
m/e— 14.75 (2.1%). B

 Find out the structure of the abave ¢ot pound,andexplamallthegiven SN L

spectroscopic data,

Good Luck 7
Praf Dr. Mohamed A. El- Boral &Ass Prof Dr. Sahar EI khalafv
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Answer the following Questions

I) a-Pt(IV) ion form an ionic octahedral complex (A) containing SH,0 molecules,
bromide and sulphate ions. This complex reacts with BaCl, and give complex
(B) and white precipitate.
What are the formulae of comPches A and B (10 MARKS)
b- Draw the splitting of d® and d’ of octahedral complex (710 MARKS)
¢- For complex K3[Mn(CN)g], p=2.82 BM . Define the type of complex

(Mn 25). (10 MARKS)

IT) a- Define the ambidentate ligands (6 MARKS)
b- What are the formula of the following complexes: (9 MARKS
1-p- hydroxo-bis {penta-amine nickel(Il) } bromide.
2-Tetra amine copper(II) hexa-chloro copperate(11I).
3- Dinitro Tetra amine manganese (I1I) ion
c- Nickel ion forms diamagnetic complex ion with cyano ligands (Ni 28)
Derive the formula and the geometry of the complex. (15 MARKS)

III) For Fe ** the electron pairing energy (P) is 210 KJ/mol. The values of Ay for the
complexes [ Fe(H,0)]Cl; and Ky|Fe(CN)g] are 120 and 390 KJ/mol.,respectively.
i-What is the name of each complex? (4 MARKS)
ii- Calculate the CFSE for the outer complex (Fe=26). (13 MARKS)
iii-Calculate the magnetic moment value for the inner complex. (13 MARKS)

IV) For the complex Di Nitrito tetra aqua iron(III) sulphate
1- What are: a) Formula b )Isomers c)typesof Isomerism (25 Degree)
2- Calculate the EAN (Fe 26) (5 MARKS)
V) Discuss the following:
a-The important uses of CFSE values. (15 MARKS
b- The factors affecting the value of Ay Give examples. (15 MARKS)

Examiners
Prof. Dr. Mohamed Gaber Abu-Elazm
Prof. Dr. Kamal El-Baradie






