Hour Exam #1 - Last Name
Chemistry 345 ‘
Professor Gellman

19 February 2010 First Name

General Instructions:

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

(if) Print your name on each page.

1. (20 points) Show the major product or products expected from eéch reaction:

(a) H po~OH
W >

0 cat. H2804

Hint: The starting material has a strong IR signal at
1720 cm, but there is no such signal in the product.

Cl
1 equiv. NaCN
(b) >
DMSO

Cl

(o] NaBH,
(c)

Note: The starting material
is a single enantiomer.



Name

2) (20 points) Show the reagents and other organic molecules required to convert the

OCH, | OCH,

(a) .

OH

(b) cl
R

(c)




Name

3. (21 points) For each equilibrium below, CIRCLE the side that you expect to be favored.
{Do not worry about the mechanism of interconversion.) Briefly explain your reasoning.

Nesltaralien

(a) HO OH

H H H@ ®H " H_ H

® .



Name

4. (19 points)
(a) Draw out a mechanism ("curved arrows"}) for the reaction shown below. Be sure to show all
important resonance structures in intermediates.

Br
SR
——
FeBry

NO,

-- cont. on next page --



Name

4, (cﬁnt.)

(b) Of the two reactions shown below, CIRCLE the one that you expect to occur MORE RAPIDLY.
Briefly explain your reasoning (you can use structural drawings in your explanation).

Br
9 e
O,N — > O,N
NO, FeBr; NO,

VS,

02N 02N Br
Brz

N02 FeBr3 NOZ



Name

5. (20 points) Propose a synthesis of the target molecule from the indicated starting material and
any other materials. Try to identify a route that has as few steps as possible.

_ cl
Starting material: \©\
NO

2.

0
Target: ‘@\
‘ o



‘Name

" Problem # Score
1 /20
2 /20
3 ' / 21
4 /19
5 _ /20

Total: /100
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“Functional Group -

Alkanes
C—H
c—C

- Alken_es

14.3 Infrared‘Spec,trosEoPy' ® (553

-~ Position (cm™) Intensity® -

29802850 m-s (stretch)
1480-1420 m  (bend)

Ca150-3000 . m  (stretch)
.-1680=1620 - mew (stretch).
-_"1'63041:600 - m=w (stretch)

(out-of-paheberid)

taeLe 14.3  Typical nfrared Absorp-
fions of Functional Groups?
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TABLE 14.3 _(COFT!NUED) Functional Group Position (em™) . Intensity®?

C-N ~1200 m(stretch)

Aromatic compounds : i R
=C-H - 3080-3020 . m-w (strétch) L
- .C=C 1650-1580 m-w (stretch)
C-H ' R
monog - 770-730
- " 710-690 :
otho - © - - 770735
“ 'meta . 900-860. .
L S B10-750
LT 725880
para - 7. 860-800

. (out of plane bend) :'

\
w

(ol of-plane bend);'

- " {out of plane bend) - .
* ‘{out-of-planie bend), . * ¢
= {out-of-plahe bend)” -
- {out:of-plane bend) © 7

0 g0 3a

Garbonyl compounds 7
a!dehydes o
e keton_es

g=0 . t7s0diTo0
- T (hagher in straaned

Cls | (streteh)

CIGRH 2900—2700 S0 et
(aldehydes) L (two bands) coon el

- 175041735 -
1300-1000"...-

< 1780-1700, _f '*f‘(c~0) (stretch)-—_ o
320052800 ¢ U, br (O H) (stretch)j -

18204770 ¢ {stretoh) -

Tdes
e’

K J(20-f680 s (C: O> (57€m,éo£\>
I\A}/ - o
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Atomic number—

Symbal

Name (IUPAC)
Atomic mass — 12,

4
IVB

PERIODIC

—

— | ‘caron-
0t1.

6
ViB

7
VB

VB

TABLE OF THE ELEMENTS

13
A

IUPAC recommendations—
Chemical Abstracts Service group notation —

14

15
VA

IVA

10
viliB

8 9
ViliB

* Krypton
S 183798

” ma

i

*Lanthanide Series

# Actinide Series

>:mmm&:<., _“ x.mso
. 12176, 1 131.29
82 [ 83 - 86
ro |:Rn
Polorium | Astating [ » Ragon
(209) .. (210) . |7 (222)
59 60 61 | 62 | |66 68 S
Pr | Nd'|Pm | Sm" b 1Dy .| Er | Tm:|-Yb
Cerium  |Praseadymium| Neadymium | Promethium | Samarium blum:: | Dysprosiur Erbium | Thifium: = Yiterbiom
140.12 140.91 144.24 , (145) 180,36, 162.50 167.26 163.93 173.04
90 91 92 93 94 gg [ 100 101 102
Th | Pa| U | Np | Pu |/ m | E Cf | 'Es | Fm | Md | No
Thorium  {Protactinium{ Uranium | Neptunium | Plutonium | Americium OEEB B Berkeljum' | Californium { Einsteinium| Fermium |Mendelevium| Nobelium {Lawrencium
232.04 231.04 238.03 (237) (244) (243) (247) (247) (251) (252) (257) (258) (259) (262)










