Chemistry 432 Exam 2

Name ey
Trans effect CN, coAo, C,H,>PR,, H>CH,, C;Hy, SR>SO,H>NO;, I,SCN> Br> CI'> py>
NH,> OH>H,0

(1)(15 pts) For the reaction below, the following kinetic data was found.
ML+ Y - >ML,Y +L

Y Relative

Rate L (for Y |Relative
PMe3 1.5 = PMeg) |Rate
Br- 1.2 NMes3 105
NH3 1.2 NH3 25
HoO 1 SO3R- 1

(a) Propose a mechanism that is consistent with the rate data and explain your reasons.
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(b)Draw a reaction coordinate diagram with starting materials, products, and activated
complex/intermediate for the mechanism proposed above.
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(2)(10 pts) Predict the product of the following reaction sequences
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(3)(10 pts) Name the following compounds and draw the structure
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(b) trans-K,[IrBr,I(C;HN)] 8/‘

. ::\ j 7%
Trone M‘:ﬁ,’n ﬂ/-‘/dmv [M&’ 'byf"’é} //"’1'“’”/17 & /VVZF -"I 7‘1,{/+
/
)

(4)(10 pts) Write the formulas for the following compounds
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(b) trichlorotris(diphenylphosphino) iron(III)
fe (P,
(5)(20 pts) What is the trans effect? Explain what causes the trans effect.
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(6)(15 pts) List the ground state term symbols for the following valence shell electron
configurations or ions. L 0
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(7)(20 pts) Predict the product(s) of the following reactions.

(a) [PCL)* + 2PPh, ---> ,Z /’v/o / "/%j fz 72
)

(draw correct isomer)
(b) [PtCL)* +Br,-—--> a—[t-4

*
(¢) CpMo(CO),I + Na[Cp*Mo(CO),] -----> 7 ~h —M,” &

Cp* = C;Me; ¢ e Co

(d) Mo(CO); + 3PPh, ~------ fl”ly
(draw correct isomer) ./} 0 <o P/J;B



Take-Home Sectign, Chem 432 Exam 2
Name Pol\d

You may only use the cburse textbook and notes as a reference for this exam. This exam is
due by 5:00 PM Monday, November 5.

(8)(15 pts) Mo(CO), and Nb(CO),(NO) are isoelectronic (linear NO), but the Nb compound has

a larger substitution rate constant. Give a possible explanation for this observation.

4 ~ - . v 1l
Mé(/o)l: IQ/@:‘ fﬂﬁ s ’”4 (erjm/’@, A,, 43:(Jcn+'v‘ J’M/é{ﬁﬁt ) o W
AC ol JF wahld /czn/f N a QOU jmnermedd if acfrdes Compn,

iy o Anite Bor [efoions T 0 Mg assounty
pecorslie e ol exta elecTions

/-S I/fﬂllkb}j
/Va AAS ié/r;/7
/’Mc/um;'m glcurs, Hu MO cam fend m/
phile raianiaq an 7€ conl. The gues fro MUY gecios i1 < vy,

Pdfr'/élé /cﬂc%ﬂn /}@%;m fA‘T /%KO/[ yéesnzludm,%lbémiﬂ‘ [tas]

Untarerabh)

(9)(15 pts) Place the metal complexes below in order from slowest to most rapid ligand exchange
rates and explain your reasoning.

[Ti(NH,) J*, [Cu(NH,)J*, [Co(NH,)J%, [Co(NH,),]*
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(10)(15 pts) V(CO), has a rather rapid CO exchange rate. What do you think would happen to
the exchange rate if V(CO), were reduced by one electron and why? What do you think would
happen to the CO exchange rate of Mo(CO); if it were reduced by one electron? Why?
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(11)(10 pts) Predict the number of metal metal bonds in the following compounds
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(12)(15 pts) Data for the d-d transitions of 2 Cr* octahedral molecules is shown in the table
below. Calculate 10 Dq for each ion. Which ligand is the stronger field ligand?
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