
Cheln 242 exam 1 a Jan 28,2010 Name Mr. f-fter 
1. ( 10 pts) Circle what is true about NMR. 

aJ M K  stands for 'Nuclear Magnetic Resonance. 
b 'I'he 'Coupling constant ' measures the electron density about a hydrogen 

'rotons that are 'upfield' are in electron rich environments 2 a), 1 had my spin flipped' is what chemists say when they fall in Love 
/+lplield protons are closer to 0 ppm than downfield protons. 

2. ( 1  0 pts) Circle what is true about IR 

a I I< stands for "Insight Radical" spectroscopy 
b) I IIC intensity of an IR absorption band depends on the polarity of the bond. d 

spectroscopy gave rise to MRI (magnetic resonance imaging) technology. 
A single bond will absorb IR radiation at a lower frequency than a doublc bond. 

(01 1) absorptions are broad due to hydrogen bonding. 

3. (8 pts) Draw the NMR spectrum for the compound below. Be sure to includc splitting 
and inlegration values (Set: the tables on the last page of the exam) 

4. (3  pts) Which method (NMR, IR would be best to distinguish 
bet\veen the ~ w o  compounds below? explain how you could easily tell them 
aparl using the method you chose. 

M ~ S J  +tc caq dls hTtr4 
CH2CH3 CH2CH3 1 3 ~  fvw C 1 

f3./ sou4 'kk- 37 
ncr+h 61*3 h4l- p a \ ( ?  C - 7 0 ~ ~  C f  50% g'f3r 7d 9 ??c, 

P, -3 

L 
k r l ~  13 



5. ( I  0 pts) Circle the molecules below that would only give one signal (one peak) on 
the NMR 

6. (9 pts) Flow many signals (how many diff'crent protons) would you expect to see in 
the NMR spectrum of each of thc compounds. 

'-'9 4 4 

Number ofsignals 3 3- N u m h r r  of 's~yn;i ls  ---  p-- 
3 Number o f  signals 

7. A Mass Spec is taken of the compound shown bclo\v 

1nl7, 

a) (3 pts) Which peak is the molecular ion pcak? 4 loL1 
b) (2 pts) Which peak is tht: base peak? , $4 (~~lkj- 

c) (6 pts) Draw the structure of the ion that represents thc base peak (sho\v all 
pertinent resonance structures.) 





9 ( 8  pts) Above the NMR spectra below there are 5 compounds that it could be. 
Circle the compound which would best match the NMli spectra. Integration values 
are shown below the peaks. 

10 a.(5 pts) List the following conlpounds in order of decreasing boiling point 
(highest bp=l,  loivcst bp= 4 )  , I -TMC)~WJ pu b ~ f l  

2 c+T ,A 
0 

/ '0 T 
h (3 pts) Circlc the compound above that would be the most water soluble. 



11. ( I  0 pts) Give the structure for the followirig unknown using the NMK and 1R data 
below. The molecular weight is 122. On thc IdMR there is a broad peak at 4.7 ppm 

~ ~ T ~ ~ ~ T ~ T ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I I ~ ~ I I ~ I ~ ~ ~ I ~ ~ I I ~ ~ ~ ~ I ~ ~ ~ ~ ~ ~ ~  

7 6 5 4 3 2 1 PPM 



Extra credit (4 pts) Give thc structurc for the following unknown using the NMK. 
IR and Mass spec data belob: 

capo I l a r y  f i I m  betupen :.a I t  plates URMNUMt3FI1S Copyrloh? I??? 61 

\ /.. .- - - 

cad \$  '- 

b. ( 1  ptsj 'A'hy do you illink the; call i t  the 'Fingcrprin~ rcgion' in In. 

----. 

' \A I""/: _- '\ \ \-I 

il 
I V ~ I ~ I ~ ~ ~ I I ~ ~ T I I ~ ~ ~ I V I ~ ~ ~ I I ~ ~ I I ~ I I I ~ V ~ I T I T ~ ~ - ~ ~ ~ ~ ~ I ~ ~ I I I I I ~ ~ I I I I I ~ I T ~ I T T ~ ~ ~ I ~ ~ , ~  

2.8 2.6 2 .4  2.2 2 .0  1.0 1.6 1.4 1.2 1.0 0 .8  0.6 PPH 0 .4  
K u -I - L I  

Integralion Vi~luer 13.6 2 7 . 8  84 .5  4i.9 



Chem 242 exam I b  an 28,20 I 0 Name &&c, &' I~Q+' 
1. (1 0 pts) Circle what is true about NMK. 

MR stands for 'Nuclear Magnctic Resonance. 
he 'Chcinical Shift is related lo the electron density about a hydrogen 

c) Protons that arc 'downfield' are in electron rich environments 
@ultiplicitg (Splitting patterns:~ measure t l~c  number of hydrogen neighbor5 
e) ' I  had my spin Ilipped' is what chcmists say when they fall in Love 

2. (10 pts) Circlc what is true about 1R 

a) IR stands for "Insight Radical" spectroscopy 
'l'hc intensity of'an 1R absorpton band depends on the poIarity of the bond. 
IR spectroscopy gave rise to hIR1 (magne~ic resonance imaging) technology. 
A single bond \?l i l l  absorb 1R radiation at a lower frequency than a double bond 
Alcohol (01 I )  absorptions are broad due to hydrogen bonding. 

3. (8 pts) Ilrau the NMI< spectrum for the coinpound below. Be sure to include splitting 
and integration valucs (Scc the tables on the last page of the exam) 

4. (4 pts) Which n~cthod (NhZR, 11< would bc best to distinguish 
between the two compounds how you could easily tell them 



5. (10 pts) Circle the molecules below that would only give QIJC signal (one peak) on 
thc NMR 

6.  (9 pts) How many signals (how many dil'l'ercnt protons) \vould you expect to see in 
thc NMR spectrum of each of the compounds. 

C! I ~ C I  I ~ C I  1 ~ ~ 1 1 ~  

_1*1 
CI I,Cl 1CH2CHCH3 

\ 

3 Numbcr o f  signals _- . 

7. A Mass Spec is taken of the compound sllown below. 

a) (3 pts) Which peak 
b) (2 pts) Which peak 

the molecular ion peak? 104 
the base peak? gcj ,,-- 

c) (6 pts) I l r w  thc structure of the ion that represents the basc pcak (show all 
pertinent resollance structures.) 



8. (12 pts-6 pts ea) Above each of the 2 IR spectra below there are 5 compounds that 
i t  could be. Circlc thc compound which would best match the IR spectra. 

0 



9.  (8 pts) Abovc the N M R  spcctra below there arc 5 compounds that it could be. 
Circle the compound which would best match the NMK spectrum. lntcgration values 
arc shown below the peaks. 

- ~ - l l l l , l r l l , > l l l l : i i i j i " ' / ? l l l ] l l l l  . . . 
.O 3.5 3.0 2.5 2 .0  1.5 1.0 PPH 
~n NMR I I- I 

44.3 integral v a l ~ ~ e s  4 7 . 9  4 4 . 7  66.0 

10 a.(5 pts) List the following conlpounds in order of decreasing boiling point 
(highest bp=l: 

/ 
C 

b (3 pts) Circle the co%@~id'above that would be the most water solublc. 



11. ( 1  0 pts) Give the structure for the following unknown using the hIMR and 1K data 
below. The molecular ion peak on the mass spec is 122. On the NMK there is a 
broad peak at 4.7 ppm 

NMH L j  

3 1 . 8  r' - 
31.6  a 

-7-r1-m7 
J PPH 

L_J 

4 8 . 7  



E x t r a  cred i t  4 p s )  Give the structure for the lollowing unknown using the NMR, 
1K and Mass  spec data below: 

I ~ 1 " 7 7 ~ ~ ~ ~ ~ V ~ r ~ 1 I ~ ~ ~ 1 ~ ~ 1 T T r r ~ 1 l l [ r r r ~ ~ r ~ ~ ~ ~ n [ ~ ~ ~ ~ ~ ~ r ~ ~ ~ r ~ ~ r ~ ~ ~ ~ ~ ~ ~  

2.8 2 .6  2.4 2.2 2.0 1.8 1 . 6  1.4 1 .2  1 .0  0 .8  0.6 PPH 0 . 4  
t< u I-- J L I  - 

Inlrgralion Values 13.6 27 .8  8 4 . 5  41.9 

b. ( 1  pts) Why do you think they call it the '1:ingerprint region' in 1R. 

4s h\\ h n m ~ $  hC4b-t- ( A n \ c j u  ?inv pflln% / i t ]  m o b  tub> ~ I ( w  


