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1. The oxidation-rediction reactions and the rate constants are shows below

@  (ENCoN, )CNH, + 0P — o
- . (k.= 17.6 (M'SY)

® CoNEz" + ot ——— ?
{k, = 8.9x10%(M'8™")

(i) Predict the products of the reactions (i} what are the mechanisms for the above fwo seactions? (jii)
Explain why the rate constaot of (a) is much faster than that of (b) (hint, inner and cuier-sphere eleciron
tramsfer).  (7%) '
2. Propose a reasonable structure for Cu{11,0),”. This complex was found to have two types of Cu-0

distance and two scparate water exchange rates in aqueous solution. Why?  (6%)
3. (a)Describe the hondimg between CO and 2 meal center. (294}

(b) Compare the v(CO) frequencies of V{(CQ), and V{CO), in the IR spectra.

Whiich gives higher v(CO)?  (2%) |
(c) The V-C distance in V({CO), is 200 pm, but only 193 pm in V{CO),".

| Explain. (2%)
4, - Give the most likely metals of first-row fransition metals for each of the following. Explain why.
(6%) . ' -
{8} M(CO); (b} [{n*-CH;),M]"
© IMCOLINOY™ (@) [n'-CHM(CO),),
{NO: Lncar) {containing single M-M bond)

5. . Draw the detailed structures and assign the point groups of the foHowing complexes.  (6%)
()} N(SiMe,), (BIBE,; () (BNJHICHCO), (d)ReCl”
6. Answer the following questions with a brief reason.
{8} Inthe reaction of the following amines with proton in gaseons phases,
srrange the energy released from these amines by an increasing order. (2%)
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(b) Among the following complexes, which cne has the largest 10 Dyq values?

And which one has the smallest 10 Dq value¥ How many of them wifl

have perfect octahedral geometries?  (5%)

E(CN);*, Co(CN)¢*, Co(NH,)”, Ir(NEL),, ICNY”, Co(NEE),™
Drtew the molecalar orbitals of B, and G, complexes. Show the term sym]:uols for the first two
absorptions in the photoelectron spectra of B,, (6%)
Show the number of d-d transition bands for weak-field CrF,> and totrahedml NiF,” give the trausitions
in term of term symbols.  (6%) |
Propose a synthetic scheme for &ach of the following mmpnmds ﬁﬂﬂﬁlﬂrﬂﬂhljf available starting
materials. (15%)
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j0. Wriie the reaction mechamism for the following transformation (use -~  to show electron flow)
(10%)

/

() CH; CH,

OH OH - CHj

({1) @ mﬁiﬂ) N @
+~BuOH

()mCPBA
© O (2) BF,"OEt,

11. Predict the structure, mcludmgstmmchmshjr of the major product or provids necessary reaget(s) to
complete cach of the following transformations.(15%)

0
NH,
o Cr, - O
e
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(0) ﬂ CH; H,S80,, C,H,OH - 9
CH; '

12. Answer the fellowing queestions andgivealniefe:plamﬁnnﬁmm{i%}
{a} Which of the following compounds is the most unstable one?

cyclopropenone, cyclopentxdienone, cyclohepiatrienone
(b} Which of the followmg compmmdsi_sﬂleeasiﬁtnmtqrmtﬂrough&ﬂl '
mechanism?

OC,Hs CH, NO,
BF\/@ | El'\/[;/ E’\/@(
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13. Deduce the molecular structure for the compound that consistent with the provided spectral infonmation.
(7%)
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