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1. Give the expected major product of the following reactions. (2 pts each, 20 pts)
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What monobromination product would you expect to obtain when the following
compounds undergo ring bromination with Br, and FeBr. (1 pt each, 3 pts)

() @) _ )
Dy oo™ T

What is the molecular formula of the following compound? (2 pts)

miz intensity
73 MY 1000
74 3.72
75 0.23

Deduce the structure of product A, which is highly symmetrical. (5 pts)

)
e Mo
O

ethanol

The following are selected spectral data for A:
MS (m/fz): 220 (Mt)
IR (cm™'); 2930, 2860, 1715.
TH NMR (8):1.25 (m), 1.29 (m), 1.76 (m), 1.77 (m}, 2.14 {s), and 2.22 (1);
(area ratios 2:1:2:1:2:2, respectively)
13C NMR (8): 23 (CH,), 26 (CHy), 27 (CHy), 29 (C), 39 (CH), 41 (CHy), 46 (CHy), 208 (C)
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6) Answer the following questions regarding the complex diaquadiiododinitritopalladinm(IV).
(6-1) How many stereoisomers does this complex have? ¢ 4)
@2 ®3 ©4 @5 @6 O7 @8 MY 10 G (K12
(6-2) How many pairs of enantiomers does this complex have? @ 4)

@0 M1 ©2 @3 @4 OS5 @6 W7 HS H9 ()10

7) Inligand field theory, spectrochemical series compares the relative strength of ligand field. Please

answer the following questions.

(7-1) Which of the following is correct for the order of ligand field strength (z24°)
{a) F->Cl- > CN->NH;,
(b) CN->F~> Cl-> NH;
(¢} F->NH3> Cl-> CN-
(d) CN-> NH3> F-> CI~
(e) None of these

(7-2) Does H20 or OH~ have larger ligand field? Why? g »)

~ 8) For octahedral complexes in high-spin state, which two of the following electron configurations
have large Jahn-Teller distorsion? ¢ %) .
@d M& @ @ @ O @d W @Hd Gdo

9) Which two of the following do not obey 18-clectron rule? @ )
(a) (M*-Cp*)Re(=0) (b) Os(CO)=CPh)(PPh3)Cl (c) [Rh(bipy2Cil* = (d) (°-Cp)2Co
(&  [(-CsHs)n*-Cp)Mn(CO)]-

10) Write the formulas and draw the structures of the products in the brackets. @ e

[Mn(CO)s]- + C3HsCl —— Cl-+[ | —BUM L og,q |

11) Draw the structure of the metal-containing products. ¢ 4)

(11-1)  [Mn(CO)s])~ + (*-Cp)Fe(CO:Br ———> Br-+{ )

(11-2)  HsC-Rh(PPh)s ——E—» CHy+[ ]

(113)  fransIx(COYCIPPhyY —H2 [l






