Chem 2320
Exam 1

January 28, 2005

Name: (Please print)
(first) (last)

Score

I. Multiple Choice

/60
(120

i /15

111 /5

v /20

Total score /100

I. Multiple choice questions. (3 points each). Please put your answers on Scantron sheet. Your score will
be graded based only on your answers from Scantron sheet.

1. Which molecular formula has molecular jons ration as: M'/[M+2]"=3/1?

(@ C7H,5Cl,

(b)  CoHyoCl
(C) C 1 ()H 1 6BI‘2
(d  CnHuBr

(e) None of the above



2. Which molecular formula has molecular ions ration as: M'/[M+2]"=1/1?

(@ CHpiCh

(b)  CoH;oCl

(c)  CioHieBr,

(d  CyHpBr

(¢)  None of the above

How many types of peaks (signals) would you expect to see in the 'H or *C NMR spectrum for the
following compounds from Q.3 to Q.10?

3.
H

’ R Br
H3C‘\\j\/ From 'H NMR

(a)
(b)
(©)
(d)
(e)

Z»n s WwN

one of the above

AN
\ From '3C NMR

(2)
(b)
(c)
(d)
(e)

CC>=O From "3C NMR

(@) 2
(b) 3
(c) 4
5
N

zo\m.hw

one of the above

(d)
(e)

one of the above



7

From '3C NMR

(a 2
b 3
(c) 4
@ 5
(e) None of the above
NO,
From "H NMR
CH,
(@ 3
b 4
(c) 5
(d o6
(e) None of the above
CHa
From '3C NMR
NO,
(a 4
® 5
(c) 6
@ 7
(e) None of the above
CH,
From "3C NMR
CHs
(a) 4
(b) 5
() 6
(d 7
(e) None of the above



10.

Br
From "H NMR
(@ 3
(b) 4
(c) 5
(d 6
(&)  None of the above

11. For the following compound, how many types of proton (H) can be exchanged with deuterium (D)
when CD;OD is used as the solvent?

(a)

2 CH
O,N 2
® 3 Z™ScH”  ScoH
(o 4
@ 5 o
(e) None of the above

12. For the following compound, what is correct of decreasing chemical shift (from the highest chemical
shift to the lowest)?

Hg
Q \v (‘Hd
. )I\ Lo From 'H NMR
3

(a) H>Hy>H>Hq4
(b) Hy>H>HeoHyg
(c) Hy>H >H>Hy
(d) H.>H.>Hy>Hg4
(e) None of the above

13. From the compound in Q.12, what will be the appearance (splitting pattern) of H, signal?

(a) singlet

(b) doublet
(c) triplet
(d) quartet

(e) None of the above



14. From the compound in Q.12, what could be the appearance (splitting pattern) of Hy, signal?

5 ot

integral ratio: : 1:3:3:1 1:4:6:4:1 1:5:10:10:5:1

15. From the compound in Q.12, what could be the appearance (splitting pattern) of H, signal?

0 ot

integral ratio: : 1:3:3:1 1:4:6:4:1 1:5:10:10:5:1

Answer Q.16 to Q.19 base on the 'H NMR of the following compounds.
-
d
e~ Hzc\ )I\ N”CH ~_ a From 'H NMR

H3C /> CH;

16. What could be the appearance (splitting pattern) of H, signal?

W e Sl

integral ratio: : 1:3:3:1 1:4:6:4:1 1:5:10:10:5:1

(e)

17. What could be the appearance (splitting pattern) of H signal?

W el

integral ratio: 1:3:3:1 1:4:6:4:1 1:5:10:10:5: 1

(e)



18. What could be the appearance (splitting pattern) of Hq signal?

1ol

integral ratio: : 1:3:3:1 1:4:6:4: 1 1:5:10:10:5:1

19. What could be the appearance (splitting pattern) of H, signal?

I el

integral ratio: : 1:3:3:1 1:4:6:4:1 1:5:10:10:5:1

20. Base on the following enlarged signal from a 400 MHz '"H NMR spectrum, what could be the
coupling constant(s)

2.5mm
(a) 6.7 Hz and 13.3 Hz
5 mm (b) 6.7 Hz

(© 13.3Hz

400 MHz 'H NMR (d 5Hz

. . (e) None of the above

integral ratio of peaks:

1:3:3:1
- 15 mm —]
3.3 ppm . 3.2 ppm

Continue to the Next Page
6



II. For the indicated protons (H,, Hp, and H;) of the compound below, draw the splitting patterns
according to the given coupling constants (J values) from "H NMR (5 points each, 15 point total).

H,

Br Jab=2HZ
nd Joo=15Hz
H ch=7HZ
c

Continue to the Next Page
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ITI. Assign the spectra to the corresponding compounds list below. (5 points)

Br
Br

Br
NH, I nH, I nn, I

Spectrum A:

Spectrum B:

Spectrum C:

Spectrum A
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Spectrum B
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IV. Use the table on page 11, and provide your analysis and the compound structure from the given
information. (20 points)

From Mass Spec: M" = 113. From elemental analysis: C: 63.7%; H: 9.7%; N: 12.4%. From IR (cm™):
1665 (strong), 1680 (strong), 3250 (broad)

TTT70s 700 695 252 248 244 240
p-p.m p.p-m
Wrmrrrrr‘-rrrrrrrrrrfrrrrrrrm ' SOLVENT:CDCI,
4.60 450 440 '
p.p-m.
an
1.20 ll.lo p.p.m.
f—r i
- 1 R J’Jl _‘[_ —:fﬂ A
R i -
= = o ) ]
....... ,srﬂ-rr.r..},ﬁ..... és.rfar;rrfarr.l' S
§ g g &E8 g B
g 8 8 N % E:
I I | N I |
q
d t d
CDCl,
g s
C 10 1 R 0

p-p-m..
Continue to the Next Page
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Molecular Formula:

(1 point)

'"H NMR

(12 points)

Chemical shift

Number of H

Your interpretation

Bc NMR

(5 points)

Chemical shift

Number of H
attached

Your interpretation

Your proposed
structure

(2 points)

Any additional
information which
may support your

analysis

11




Chem 2320

Exam 1
January 28, 2005
Name: (Please print)
(first) (last)
Score
I. Multiple Choice
/60
( 20

I /15

111 /5

v /20

Total score /1 00

I. Multiple choice questions. (3 points each). Please put your answers on Scantron sheet. Your score will
be graded based only on your answers from Scantron sheet.

1. Which molecular formula has molecular ions ration as: M'/[M+2]"=3/1?

(a) CsH5Cl,

(b) CoH,Cl
(c)  CioHiBr2
(d) C 11 H 14BI‘

(e) None of the above



2. Which molecular formula has molecular ions ration as: M'/[M+2]"=1/1?

(@ CHiCl

(b)  CoHyoCl
(c)  CioHieBr2
(d) C] 1H]4Bl'

(¢)  None of the above

How many types of peaks (signals) would you expect to see in the 'H or *C NMR spectrum for the
following compounds from Q.3 to Q.10?

3.
H

’ Br
\\
Hac\\\lj\/ From 'H NMR

(a)
(b)
©
(d)
(©

AR SN )

one of the above

\
X From *C NMR

(a)
(b)
(©
(d)
(e)

CO>=O From "3C NMR

(a) 2
(b) 3
(©) 4
5
N

Z AN bW

one of the above

(d)
(e)

one of the above



(

(a)
(b)
(©
(d)
(®)

CH,

(2)
(b)
(©)
(d)
(e)

NO,

(a)
(b)
(c)
(d)
(e)

CH,

(2)
(b)
(c)
(d)
(e)

Br
From 3C NMR

Z bW

one of the above

NO,
From "H NMR

ANV AW

None of the above
CH,

From '3C NMR

N ON A

None of the above
CHs,

From ¥C NMR

Z o w s

one of the above



10.

Br
From "H NMR
(a) 3
b 4
() 5
d 6
(e) None of the above

11. For the following compound, how many types of proton (H) can be exchanged with deuterium (D)
when CD;0D is used as the solvent?

(a)

2 CH
o)
® 3 N~ ~cop
© 4
@ 5 y o/C”2
(e)  None of the above

12. For the following compound, what is correct of decreasing chemical shift (from the highest chemical
shift to the lowest)?

From 'H NMR

(a) Ha>Hb> Hc>Hd
(b) Hb>Ha> Hc>Hd
(C) Hb>Hc> Ha> Hd
(d) Ha> Hc>Hb> Hd
(e) None of the above

13. From the compound in Q.12, what will be the appearance (splitting pattern) of H, signal?

(a) singlet

(b) doublet

() triplet

(d) quartet

(e) None of the above



14. From the compound in Q.12, what could be the appearance (splitting pattern) of Hy, signal?

FTRRTR O YT 1

integral ratio: : 1:3:3:1 1:4:6:4:1 1:5:10:10:5: 1

15. From the compound in Q.12, what could be the appearance (splitting pattern) of H, signal?

105 el

integral ratio: : 1:3:3:1 1:4:6:4:1 1:5:10:10:5:1

Answer Q.16 to Q.19 base on the 'H NMR of the following compounds.
b
d (-

e HZC /Q’/CH a From 'H NMR
—\‘ / /bCHz a>—"

16. What could be the appearance (splitting pattern) of H, signal?

W el

integral ratio: : 1:3:3:1 1:4:6:4:1 1:5:10:10:5:1

(e)

17. What could be the appearance (splitting pattern) of H, signal?

W el

integral ratio: 1:3:3:1 1:4:6:4:1 1:5:10:10:5:1

(e)



18. What could be the appearance (splitting pattern) of Hq signal?

1ol

integral ratio: : 1:3:3:1 1:4:6:4: 1 1:5:10:10:5:1

19. What could be the appearance (splitting pattern) of H, signal?

1o o il

integral ratio: : 1:3:3:1 1:4:6:4:1 1:5:10:10:5:1

20. Base on the following enlarged signal from a 400 MHz 'H NMR spectrum, what could be the
coupling constant(s)

2.5 mm
(3 6.7Hzand 13.3 Hz
5 mm (®) 6.7Hz
(© 133Hz
400 MHz 'H NMR d 5SHz

(e) None of the above

integral ratio of peaks:

r 1:3:3:1

| 15 mm i
3.3 ppm 3.2 ppm

Continue to the Next Page
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II. For the indicated protons (H,, Hy, and H;) of the compound below, draw the splitting patterns
according to the given coupling constants (J values) from 'H NMR (5 points each, 15 point total).

Ha

Br  J,=2Hz
Hy S J=15Hz
H ch:7HZ

Cc

Continue to the Next Page
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I11. Assign the spectra to the corresponding compounds list below. (5 points)

Br
Br

Br
NH, I NH, I NH, I

Spectrum A:

Spectrum B:

Spectrum C:

Spectrum A
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Spectrum B
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Spectrum C
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IV. Use the table on page 11, and provide your analysis and the compound structure from the given
information. (20 points)

From Mass Spec: M" = 113. From elemental analysis: C: 63.7%; H: 9.7%; N: 12.4%. From IR (cm'l):
1665 (strong), 1680 (strong), 3250 (broad)

T T T T T T T T T T T
705 700 695 252 248 244 240
p.p.m. p.p-m.
A k M 400 MHz
: ; SOLVENT: CDCl,
L RAR A AR as AARASARERILARAS LARAERRAS ]
460 450 4.40 :
p.p-m.
o
1200 L0 o
f—r F"'_
A 1 l AH/L I _—:_-JL 2
N,
() s
- . .
.:: - od a ............
....... A innss s ianas asan r 1 v
fnd - o
§ g I g 8
g 8 g NS P 2
| | | | | |
q
d t d
CDClL,
(;\
.v-/ s
150 o " w7 o ' 0

pp.m.
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10



Molecular Formula: (1 point)
Chemical shift Number of H Your interpretation
'H NMR
(12 points)
Chemical shift Number of H Your interpretation
attached
C NMR
(5 points)

Your proposed
structure

(2 points)

Any additional
information which
may support your

analysis

11




