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""" 1. Which of the following alkyl halides could be successfully used to form a Grignard reagent?

O
a. HOCHzCHgCHZBr D. HzNCHzCHgCHQBF C. HO%CH2CH2CHZBr
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Cf\llCH_g_CHQCHZBr e. H3C?HCHQCHZBr
AN .

e. none of the above (a,b,c)

/ 3. Indicate the organic product of the following sequence of reactions.

1. SOCl,, pyridine
OH 2.Li, hexane p

a 3, Cul, THF /
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7™ 4. Indicate the product formed when the molecule shown, CgHs, undergoes the following
D sequence of reactions. s

1. CHSMQ Br

p}“l
5. Indicate the major product formed.
1. Mg, Etgo
it

S e
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[ N

«am a Single enantiomer
@od a racemic mixture
> an optically active mixture of enantiomers
a mixture of diastereomers
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7. Indicate the major product.

O O H / é((_ ;.h & I
1. CH3CH,0H, H*
o
2. TsCl, pyridine N
3. NaOCHj3 g
f,/
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. protonation of hydroxyl group
. loss of water to-form carbocation
_intramolecular electrophilic attack of alkene onto carbocation 3. 1,2- methyl shift

. deprotonation to form double bona

1,2-methyl shift

L

. protonation of hydroxyl group

loss of water to form carbocation

. 1,2-hydride shift

intramolecular electrophilic attack of alkene onto carbocation

. deprotonation to form double bona

ne-of the above.

D 10. Which of the followmg is/are true about the mass spectrum of 1 bromobutane‘?

¥
‘ a. Peaks of approximately equal intensity

R otonation of hydroxyl group

2 loss of water to form carbocation

4. :ntramolecular electrophilic attack of alkeri
5. deprotonation to form double bond

d. ] N

1. grotonation af hydroxyl group
2\/dehydrafion tC i@@i K

1. intramolecularNjels-Alder raaftion

bAS
are observed at m/z 136 and 138.

b. The major fragmentation occurs by cleavage of the C-Br bond.

&d 3 both A and B
. both A and C

=

e The most intense peak occurs at m/z 43

A \/\

11. Indicate the organic products expected when 2-pentanol is heated in the presence of .'

sulfuric acid. Of those fom‘led which is#he maj or product?

OS0O;H

/\/\ s~ \L / /<i/\)\/

1 o B Y i'L-"-. .“,_'.._.m._.-.-g‘;. .

d.
. 1.2, 3 4.5 expected wﬂh 3 major
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o =or each of the following compounds indicate the number of NMR signals you would

expect to see (ignoring splitting). & f; . D
o
W

E 12. # of "H NMR signals
a2 b3 c4

[0 13. #of °C NMR signals

a.z b.3
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Eﬁs. # of 13C NMR signals
22 b3 c4 db5

. r
rrrrrr

“cubane” CgHg, a cube ::aped
hydrocarbon

A 16. # of "H NMR signals

. 18. #of "H NMR signals

5

D 20. # of *C NMR signals

D.Z c.3




\ 21. Which of the following spectroscopic teChniques uses the lowest energy of the /5, .
electromagnetic radiation spectrum? _ =

a. 0

D 23. The following reaction produces which final products? Hint: remember there |

excess HI. Q‘H’W

P
excess HI (/ : L
O\ A .
/f*
1 (2) 3 NS
/Y\ /Y\ CH,OH H.I
| OH |
a. 1, 4 b.2,3 c.1. 3

C. d. e, '
B
' Br
~_ .

N
P\ 25. Which of the following is not true about the\M\Lbeak In mass spectrometry?

%ag 't is one m/z unit higher than the base peak. .
b. It occurs because there is more than one naturally occurring isotope of carbon
c. It 1s one m/z unit higher than the molecular ion peak TF 144~

d. This means that the number of carbon atoms in a compound can be calculated if the relative
abundance of the M and M+1 peaks is known.




26. Which of the following compounds axhsbﬁs the pattern ﬁw% shown below?

41,43, 57,87, 101, 116(M"), 117(M+1) T———

a. bromoethane, C,HsBr

+3 thsptanmi, G40

¢c. 2-chloropentane, CsH. Tl

d. sec-butyl iSﬁ?pfﬁﬁYl gther, CHO

27. Including proper labels for Ha Hg, and Hg, identify compound, C4HsO,, with 'H NMR
data as shown. This compound shows strong IR peaks at 2980 and 1740 cm™.

U . ] - : ok i ’

S Apprﬁk?mate #H | multiplicity
mte ation (mm,
l'r.] wpet |
Hs |20 lﬁ- singiet .

. H(; | 4. D quartet

& | N

LY
A O
SHD B . i » G 8 B )\Y
C
O A

e. none of the above

28. Identify the £ompound, CsHie, whose C NMR is shown.
Information gamered from a separate °C DEPT spectrum of the same compound is

given above gach peak. The CDCI; signal at 577 is from solvent and should be ignored.

Y

. téﬁ"‘
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d. morg than one of the above is consistent with the data
e nene of the above is consistent with the data

w2

;:& X
AR

e gl R, o i O
e e e, s T AR
e ;4.1"-1-' . 4'1',.-._-.4:"*.5’ 2 A

CH
xe: D
. C GG
| l
i&ém..m.m.w.-*#m e BRI mrnnn e by e n A * e AT s don A e ol AT R el R ..-r.q.,-an.ﬁﬁ.,.m..u)j T B ALt i e B g e s s ks b AW oMb T Bl g e e v MRt % % ekt e e W g s
220 200 180 160 140 120 100 80 60 40

8¢ {ppm}




&,

hg 29. ldentify the compound, C4H100,, with '"H NMR data as shown.

R

325 |6 singlet

(N 345 4 |singlet |
\ﬁ B . 345 |4 | singlet
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X W W : Y e
A 30. identify the compound, €35H,Br,, with 'H NMR data as shown.

5 #H | multiplicity |
2 | singlet |

singlet .
| singlet |

{
e Y d.

umBr

Br

42 12
1
1

Y,

e. more than one of: the above is consistent With the data

U oft= (4Q)+2)- 12
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