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(1) Please calculate the formal charges on each of the atoms, except hydrogens, of the molecules. (8%)

(a) (b)

Ho H o
H-G-O-H H-G-Q:

HH H
The formal chargeon C = The formal charge on C =
The formal charge on O = The formal charge on O =

{2} (a) Which of the compounds would you expect to be more soluble in water? (b) Please account for it. (8%)

0O o)

NN N SN N .

(3) Consider hydrogen cyanide, H-C=N. (a) What is the hybridization (sp®, sp? or sp) at the N? (b) What is the
hybridization (sp”. sp®, or sp) at the C? (8%)

(4) Which anion is the stronger base? (§%)
{a) (b}

© S] Q . ©
H-0 or H=8 H3C—NH or HsC-0

(5) Please arrange the compounds in order of decreasing Sn1 reaction rate. (12%)

Ci Cl Ci Cl
(6) (a) Please give the two products of the elimination reaction. (b) Please indicate which product (isomer) is major. (12%)
Cl
©  H,0, EtOH
+ H—-0O T’
@

H,0 + i

(7) Please give the major product of each reaction below. (12%)

@ | (b) -
OH pyridinium
CrOg, Hy804 /‘\/J\/OH chlorochromate (PCC)
H,Q, acetone = ' CH,Cl,
© 9

H Ag0
H,O, THF
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(8) Please arrange the alkenes in order of decreasing rate of reaction with HCL. (8%)

RN

(9) Please indicate which compound (A or B) reacts readily via an E2 mechanism when treated with sodium ethoxide in
ethanol but the other does not. (4%)

{10) Which compound is the stronger acid? (12%)

©) CN CN ©
A w A o (O
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(11} Please provide the chemical structures of the major products A and B. (8%)
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