" CHM 202E. ( Exam 1 Key. Answers on last page. Feb 17, 2006

~ For each of the following compounds indicate the number of 'H NMR and C NMR
o signals you would expect to see (ignoring splitting and assuming no overlap of sighals).

1. #of '"H NMR signals
a2 b3 ¢4 d5 eb
2. #of C NMR signals ' a Br

a.z b.3 c.4 d.5 e.b

3. # of '"H NMR signals

a.z D.3 c.4 d.5 e.6

4. # of "°C NMR signals

a.z 0.3 c.4 d.5 e.6

5. # of '"H NMR signals

X

a.o 0.0 c./ d8 e9

A\

6. # of >°C NMR signals

a7 b8 c¢9 d10 e 11 /\i
7. # of '"H NMR signals
a2 b3 c4 d5 e6 )K{/\

8. #of 13*_C NMR signals =

O
a.2 b.3 0.4. d.5 e.6

9. #of 'H NMR signals

a.2 b.3 c.4 d.5 eb \ -

10. # of °C NMR signalis \\\

F
\
a2 b3 c4 db5 e}a —_\\\\




11.
(assume all splitting, if any, is fully resolved; ie, no overlap of peaks)

© Q000

12.
(assume all splitting, if any, is fully resolved; ie, no overlap of peaks)

"H NMR of the following would expect to exhibit: 0

two triplets and a guartet - /|\/\/

a singlet and two triplets
two singlets and two doublets 0O
two singlets

none of the above

"H NMR of the following would expect to exhibit:

two singlets, two {riplets and a quartet

two singlets, two tripiets and a quintet

two singlets, two triplets and a triplet of triplets
one singlet, two triplets, and a quintet

two singlets, a doublet of doublets, and two triplets

® Qoo

What mechanism(s) account for the following transformations:

13.

14.

O

O
3 O ——  » + Br
| isopropanocl
Br . O
a. intermolecular partial Sy1 / partial Sy2
b. intermolecular partial Sy1 / partial Sy2, followed by intramolecular Sy2
c. intramolecular Sy2 followed by intermolecular Sy2
d. intermolecular Sp2 followed by intramolecular Sy2
e. none of the above -
O
excess HBr NN
——  Br gr + H20
A . -
a. protonation, Sy2 attack, protonation, Sy2 attack
b. S\2 attack, protonation, Sy2 attack, protonation
c. protonation, Sy1 ionization followed by attack, protonation, Sy1 ionization

followed by attack
d. protonation, Sy1 ionization, carbocation rearrangement, followed by a double

attack.
2. None of the above




e e — T Rk Ry | [ S TR PV BT FR e = m m mf = —

+ other products

(mechanism for the product shown only)

a. protonation, loss of water, ring contraction

b. protonation, loss of water, ring contraction, deprotonation

c. protonation, loss of water, ring contraction, 1,2-hydride shift, deprotonation
d. protonation, loss of water, ring contraction, 1,2-methyl shift, deprotonation

e. none of the above

16. Reaction of cyclopentene oxide with dimethylamine produces:

the R,R isomer only
the S,S isomer only
the S,R isomer only
a racemic mixture of R,R and S,S
a racemic mixture of R,S and S,R

® 00T

17. Principle fragmentation of the molecular ions of 2-methyl-2-chlorobutane would be
expected to produce how many peaks in the mass spectrum?

In other words, how many observable peaks do the molecular ions themselves produce
when they fragment (we're not concerned here with subsequent fragmentation of smaller
fragments, nor with the molecular ion peaks themselves).

22 b3 c4 d5 eb6

18. The data b elow from the molecular ion region of the mass spectrum of a halogen-
containing compound are consistent with the presence of what halogen(s) in the original

compound?
Relative
intensity
M, 51.0
M. +2 100.0
M’ 4 49.0

a) one Br b) oneCl ¢) oneBrandone Cl d) two Br ¢) two (i




19. A compound C sH;oO gave the following spectral data:
' NMR spectrum IR spectrum, '

doublet, & 1.10 strong peak near 1720 cm’
singlet, & 2.10
septet, O 2.50
Which is a reasonable structure for the compound?
A) 0 D) O
ii ﬁ
CH4CCH2CHzCH? CHaCH2CCH2CH3
B) 0 E) O
o E!
CHg (CH2) 3CH CH7CCHCH3?
|
CH2A
CHACCHO
|
CHA

70. Which alkene would you expect to be the major product of the following dehydration?

O

_{ )\/ Ho50, /heat

(—H;0)




21. Indicate the structure of compound, CsH4O, whose 'H NMR data is as shown.

139
1720 cm™. {strong)

0
(i)k/\

Xy
N N

\

A

4

|c.o P a
\\\/

R # hydrogens | splitting
220 |3 singlet
508 |1 ' singlet
725 | 10 multipiet
O
j )K '
X P
\,// \\/
B Zy o
\/\/LKH \/\)k
e.
d.
\/H N

22. Indicate the structure of compound, C,H;BrO,, whose 'H NMR data is as shown.

IR

2800-3300 cm™. (strong, very broad)

1715 cm™. (strong)

S Integration # hydrogens | splitting
(mm) '

1.08 16 triplet

2.07 9 multiplet

4.23 5 triplet

10.97 |5 singlet

Br
9. )\ b. 0 C.HO
\/ O Br \{r \'/

HO Br

O—_
ju




—————

23. Endicate the major product:

C d.
O\/
O
e. hone of
OH the above

OH

24. Indicate the major product

OH 1, HCI/ZnCl2/A
2 NaCN

CN ¢
CN

25. Treatment of cis-3-methylcyclohexanol with PBrs; / pyridine, followed by
sodium ethoxide yields which substitution product(s):

a. a mixture of cis and trans compounds

b. the cis compound only

C. the trans compound only
d. can not be determined from the information given

26. Br I
"

X TILI; /ﬁ/ ™
a.é /) b. [ ) C. ( /ig\ d. \/M\
LiCu” \ 2 “C“/(__\ 2 2 Culi ( >Culi

e. none of the above




27. The *C NMR of compound, C,H,,0, shows three signals: 618, 830, and §70.
The 'H NMR of the same compound shows a total of four signals. The compound is:

C. d
X oH -
OH
e. none of the above
28. 1. Mg / ether

2. cyclohexene oxide
R

3. Hy0"
Cl 4. H,50,, A

The above reaction yields a compound with molecular formuila

d. C12H13 b. C12H15 C. C12H14 d. C12H1GCI e. hone of the above

1.b 2.a 3.e 4c 56d 6.e 7c 8d 9b 10.b 11.d 12.¢
13.d 14.a 15.d 16.d 17.d 18.d 19.e 20.c 21.e 22.d 23.a 24.c

25.b 26.¢c 27.e 28. ¢




