"~ Hour Exam #3 Last Name
Chemistry 345 o
Professor Gellman
30 April 2010 First Name

General Instructions:

(i) Use scratch paper at back of exam to work out answers, f;nal answers must
be recorded at the proper place on the exam itself for credit.

(i) Print your name on each page.

1. (18 points) Show the major product or products expected from each reaction:

(@)

1 equiv. Ei5N

_ O O
|12qu"\~/’~\\ + ‘\\,/Jl\()zlL\\,/’ >

®) he A
— — ——
=/ CH,
0
1) LiAIH,
(c) 0 ——— -

2) H,0
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2. (24 points) Show the reagents and other organic molecules required to convert the
starting material to the indicated product. Be sure to differentiate clearly between distinct
steps by using "1)","2)", etc.

(a)
W/\/Br. . - \|/\/N"*2
(b) | » |
JKOCHS - > \j\l("'
o) : 0
) o o
cl -
CHs CH,
(d)
o 0 o
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3. (17 points) Draw out a mechanism (" curved arrows") for each reaction shown below.
Be sure to show all important resonance structures in intermediates.

(@)

o 1) 1 equiv. NaOCHj3, 0

o .
CHzOH
N oon, MM
2)HCLH,0 o

= AL .
5
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"~ 4. (21 points) Consider the reaction sequenée below. Give the structures of compounds
A, B and C in the appropriate boxes. '

NaCN (excess), 1) O/\L' , Et,0 -

Et,NBr A B
_ o . >
“"Br  H,0,Benzene 2) Hy0 + —~
Ph™ "NH,
NaBH;CN
CH;0H
C
Strong IR signhal
A = at 2240 cm!
. In each case, circle

Strong IR signal the functional group
at 1725 cm™! that gives rise to the

"B =
: indicated IR signhal.

C = Moderate IR signal
T at 3350 cm!

)
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5. (20 points) Propose an efficient synthétic route from starting material to target.
You may use any other starting materials containing 4 or fewer carbons.

- CN _
Starting Material = ﬁ Target = . Q/\H/\/\



Problem# Score

1 | /18
2 /24
3 ' /17
s 2
5 /20

Totai: /100



CHAPTER 15 Analytical Chemistry: Spectroscopy

TABLE 15.3  Typical Infrared Absdrptions of Functional Groups?

Functionai Group Position (cm™) intensity?
Alkanes .
C—H 2980-2850 m-s (stretch)
Cc-C ’ 1480-1420 ' m (bend)

Alkenes -
3150-3000 m  {stretch)

" 1680-1620 : m-w (stretch)
1630~1600 m-w (stretch)

995-985 : of d
915-905 {out-of-plane bend)

980-960 (out-of-plane bend)

730-665 _ “fout-of-plane bend)
(br, variable)

895-885 {out-of-plane bend)

840-790 {out-of-ptane bend)
(continued)
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15.4 Infrared Spectroscopy 765
ABLE 15.3  Typical Infrared Absorptions of Functional Groups? {Continued) .
punctional Group Position {cm™?) Intensity”
" plkynes
=C—H 3350-3300 s (stretch)
c=C 2260-2100 m-w {stretch)
" Alcohols
O-H
free 3650-3580 m  (stretch)
hydrogen 3550-3300 br, s. {stretch)
bonded
c-0 1260-1000 s (stretch)
1150-1050
Amines ) .
N—H 3500-3100 br, m (stretch)
{two bands for
primary amines,
one band for
secondary amines)
C—-N ~1200 m - {stretch)
Aromatic compounds
- =C~H 3080-3020 m-w (stretch)
C=C 16001580 m-w (stretch)
C-H '
mono 770-730
s - (outof plane bend)
710-690
ortho 770-735 : s (out-of-plane bend)
meta 900-860 m {out of plane bend})
810-750 ) s {out-of-plane bend)
725-680 m  (out-of-plane bend)
para 860~-800 s (out-of-plane bend)
Carbonyl compounds ' -
aldehydes,
ketones
i
G~ : 17301700
(higher in strained 5 (stretch)
cyclic molecules) .
: {continued)




CHAPTER 15

Analytical Chemistry: Spectroscopy

TABLE 15.3 Typical Infrared Absorptions of Functional Groups® (Continued)

Functional Group . " Position {cm™) Intensity®

Carbonyl compounds'

aldehydes,
ketones
0
1680~1660 s {stretch)
=
C—-H - 2900-2700 . w  (stretch)
{aldehydes) {two bands} )
Esters
O ] .
i750-1735 s (C=0) (stretch)
/U\ 13001000 ) s{C-0) (stretch)
OR
Acids
O .
1730-1700 s ({C=0} (stretch) .
3200-2800 s, br {O—H) {stretch)
OH
Acid chiorides
0O
)k 18201770 ' s{C=0) (stretch)
Cl
Anhydrides
0 O .
, 1820-1750 s{C=0y ({stretch)
< {two bands)
O 1150-1000 s(C—0) [stretch)
Imines
C=N o 1680-1640 : m (streich)
Cyanides (nitriles)
C=N ' ~2250 ' s . (stretch)

3CAUTIONF There ceriainly is some subjectnnty in this table, and the values represent average posmons for
“normal” compounds. Conjugailon generally lowers double-bond siretching vibrations by about 20 o™

B\edium = m, strong = s, weak = w, broad = br.
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