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1. What iz Jahn-Telles effect 7 Which electronic configuration states of the first 3d transition metals are
cxpected to have this effect and explain. (8 pts)

- List all the possible products {including the optical igoners} for complexes frans -[Cr{en),CLI* undergoing
dissociative substitution reaction. (8 pts)

- Predict the correet structares and point groups for com ounds, XeF,0,, XeO.E, and XeOrQTeF, 1 b
VSEBR theory, (9 pis) P ps P 2~ als ( sk by

. I;Ermtila NyCO have three known isomer; ONCN, ONNC and NOCN, Determine their relative stability.
pis

- Are the two non-1Be-compounds; Znien),** and TiF,” stabie or not, and why 7{(8 pt)

- Excopt in cases where ligand geometry requires, square-planar geometry occurs with &, d_ and d® ivos
and with strong field, g-acceptor ligand. Explain why these restrictions apply. (9 poims)

. A compoung U {EgHmD} Bives a positive jodoform test; its IR spectrum shows a strong peak at 1705 cm!,
The 'H NMR spectrum of U gives the following:( 8 pts)
Sinplet d 2.0 {3
Singlet d 3.5 {2H)
Multiplat & 7.1 (SH)

Give a strieture for compound U and make assignments for each of the NMR penks.
- Unlike most other electrophilic arematic substitutions, snlfonation is often reversible, When ons sample of

toluene is sulfonated at 0°C and ancther sample is sulfonated ot 100°C, different ratios of substilution
products result.

Reactfon temperature

Isomer of the product a°C bl vl
g-loluenesuifonic agid 4357 1%
m-toleenesulfonic acid 4 8%
p-lolvenesulfonic asid LA To%

(A} Give a curved-arrow mechanism to secount for formation of ail the products. {5 pts)

(b} Explzin the change in the product ratios when the temperature i5 increased. (3 ptsl

(¢} Draw a potential energy diagram to show your explanation. (4 pis)

() Prediet what happens when the product mixtore from the teaction at 0°C is heated to 10040, (5 ptz)

() Write a curved-arrow mechanism for the conversion of p-tolusnesulfonic acid to toluehs and H.50,
with hot water (steam}, (5 pts)

. Given (he starting meterial |-ethyl-1.2 -epoxyeyclopentane, of the absolute configuration as shown, decide
which ehiral produet would you expect 1o be formed

{a) when it is aitowed 10 stand in methenot containing a few drops of sulfuric acid? (5 pts) Explain how Yo
arrived gt your answer, using curved-arrow formalism. {5 pis)

(b} when it is treated with sodium methoxide in methanol.(5 pts) Explain how you arrived at your answer,
using eurved-arrew Formalism. {5 pts}
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