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A.Give the products or reagents for each of the following reactions, or give a short
answer for each of the following questions.

0
(1) NaOH H,NNH,
N = >
(2) (CH3)2CHCH2CH2BI‘
(1) (5%) o
0 NHCH,CHj
?
-
(2) (5%)
NO,
Br, Fe, HCI NaNO,, HCl CuCl
—_— - - »
FeBr; NaOH H,0,273K
(3) (5%)
(1) LDA H,0%
CHSCH?.C(O)CH7CH1 - P
(4) (5%) (2) CH;CHO
0 NHCH,CHj
?
(5) (5%)

CHs

NBS, CCly, heat (1) Mg/ether ~ H30"
-

benzoyl peroxide (2) CO,

(6) (5%  C{CHa)s

(7) (5%) CH3CH,CH,CO,H + B PCly

1) LiAIH PBr KCN . H,0,H", heat
(8) (59 ‘CHRCHEOH Bio = —= Do~ — -

CH,3l
CH;CH,CH,CH(NH,)CH; — (excess>) E B ﬁegazto, HO

9)(5%)

(FEGAH BB MBS
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Br..hv  KOC(CH HBr
(10) (5%) PhCH,CH,CH; >(CH,),COH " ‘peroxides ~
0

0
Q CH
CHs , KOH, CH;OH_  CHONa

+ CH,0H

(11) (5%) ©

(1) BH; / THF PCC Ph;P=CH,
\/\( - - (.
(12) (5%) (2) H,0,, OH CH,Cl, DMSO

(13) (5%) Rank the compounds in order of increasing aciditv

OH OH OH OH
: CH; Cl NO,

OCH,
T 11 m v
(14) (5%) Rank the compounds in order of increasing basity (base strength).
03 O 0
o7 i+
HzC=<OCH2(;’-l3 [(CH;),CH],NLi HiC /\)\C%
. | n m !

(15) (5%) Identify the site of protonation when one equivalent of HCI is added to the

compound. N 1

(16) (5%) The proton NMR of a compound, CgHqCIO. has the following peaks.
Which compound best fits the data? § 2.41 (1H, broad singlet), § 2.41 (1H, triplet), &
3.69 (2H, triplet), 3 7.02 (2H, doublet), & 7.50 (2H, doublet).
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{17) (5%) Which of the following ions are aromatic species?

&G A

B. A short answer auestion:
(19) (10%) Classifv each process (1-10) shown in Figure 1 as:
(a) spin allowed absorntion
(b) spin forbidden absorption
(c) fluorescence
(d) phosphorescence
(e) internal conversion
(f) intersvstem crossing

S. “4)
- %
4} 3) 1
i (6)
S, )H
) (8) (9
a 5) )1( (

)

(18) (5%) Identify the C4HoCl isomer given the following oroton NMR data: & 1.04
(6H. doublet). 3 1.95 (1H. multiplet) & 3.35 (2H. doublet).

Straight line = radiative
Wavv line = radiationless

Fig.1. Energy diagram for problem 1.




