16. The following compound is a carboxylic acid which contains a bromine atom: C.H-0,Br. The

peak at(10.97 ppmywas moved onto the chart (which runs only from O to 8 ppm) for clarity.

- [} T T NS N { [ 1 ; el
J ] 3 ' i S ToL . § 2
000+ T 200 =t 3 CPSH

. T 1t 5 > M
500- et 1 Qi -0 CPS-
! T = — Py
! ettt 20 1 4
[] + 3 40 [ LN i1 A
! : 20— 0
p U P T s R
v et gttt 1 (e + O
— - . n
FIE H L
! : : T
) i i I}
T T ! T
T 1 RN
I T T v
T4 T T T
P 3 i y
T N ; L N —— Tt T
i T Y i Tl ¢
; ; H RN T LR T
L 1 : { T 1oL
i [ [ [ ¥
..... % 7 . Pl Ll i ¢ i :
’ - T T T T T | SUTR S it il I L
i N i
. T T H T ) ? . :
N T T 1 AN
AAAAA V Tt y T Ty i . i k1
1 [NER Tond. 1 | PR | DM
IR AL P ¢
i ) | o iandoems i T
i . e : i
: e ,
T ™
I [ | N
1 (1
- T T )
T | T T T
: f H] RS
’ Tt [ * T Y
1 1 1) 1 il 1 1 i ! i L] 1 1 I [ 1} § W)
TR T T T d T s e § ™1
s i o Toi ot [N Pl Pl : Tl 4 11 § - [ il i ) ] e L -
Tl L LIt DRI IR LI ) T AR AN T (IR NER I EEAAN) 100 BB [ R LN I N0 01 6 MR AN
. NN L PN i . i . PR i RN I dnelisedduench, il Lo N P 3 N b 1 —d
8.0 7.0 8.0 5.0 4.0 3.0 20 1.0 0 PPM

17.

The following compounds are isomeric esters derived from acetic acid, each with formula
CsH,00,. The peaks of the spectrum have been labeled to indicate the degrees of splitting.
With the first spectrum as an example, use the integral curve traced on the spectrum to calcu-
late the number of hydrogens represented in each multiplet (pp. 113~114). The multiplets
appear both on the spectrum and in the first column of the following table. The second column
is obtained by dividing through by the lowest number (1.7 div). The third column is obtained
by multiplying by 2 and rounding off the values. Notice that the sum of the numbers in the third
column equals the number of hydrogen atoms (10) present in the formula. Often one can
inspect the spectrum and visually approximate the relative numbers of hydrogen atoms, thus
avoiding the more mathematical approach demonstrated in the following table. Using either
method, the second spectrum yields a ratio of 1:3:6. What are the structures of the two esters?

1.7 div 1.0 2H
2.5 div 1.47 3H
1.7 div 1.0 2H

2.5div 1.47 3H
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19. Draw the structure of an ether with formula CsH;,O- that fits the following NMR spectrum.

9 8 7 [ 5 4 .3 2 1 0

20. Following are the NMR spectra of three isomeric esters with the formula C7H1402, all derived
from propanoic acid. Provide a structure for each.
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22. The following NMR spectra are of monosubstituted aromatic hydrocarbon compounds with the
formula C,oHs. Make no attempt to interpret the aromatic proton area between 7.1 and
7.3 ppm except to determine the relative number of hydrogen atoms. Draw structures for these

compounds.
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23. The following compound, with formula CgH;;N, shows a Qoubiet ar.apout yJou cm - and
bands in the range from 1600 to 1450 cm™! in the infrared spectrum. Draw its structure.

~ 24. The following compouxids are isomers with formula C,oH;2O. Their infrared spectra show
strong bands near 1715 cm ™" and in the range from 1600 to 1450 cm™!. Draw their structures.
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25. The following four NMR spectra are of isomeric monosubstituted aromatic esters with formula
C10H120,. Make no attempt to interpret the aromatic proton areas between 7.1 and 7.4 ppm.
Draw the structures of the compounds.

(a)




)

Mottt NSt " pevesacflecaras-Ranvana A

' : + e B 1 ot mepee
4 0 Dol - Bl ot 1 e
300 1 emeeed oo g ]
O 10 TOURNY RO | D00 0 AU00N SRR 4 .-
- 3 s g e o s oo R - 3 g
: e 1000 FOOd e
| 24t _ \ e
! S BN E . } B SO000NN creen 4 S creean
Lo ;b Do o : ! ; . o B
: Foda C : B foseee: detees

' JUSUTY PP P m - P
JUPOUY IFUURE PO 1 reanen
: 0N I MO | o
" . RN PTTTTEE TERYE S - R ~ w —t— 1 .
: FORIID PO OO | -
" i oot ¥ , s JOOION DO RN
FUOUN IOURE BOREIR) WSORN DOt X ORI ¢ Dot o ) JORSEO: DOORROE DVEORN OO |
ISR JORNIEY SRR AERSTS ot o [ i foeoees o FURVOUD! SRS SRR :..“ -
RO HURUOE RSSO SN S0 m . IUORUU WOUEEY RN NONIOON OOIO
FROA BAAUERR BUOION DN 1 i .
. PUDUIS PURRI FP - _ i waves M ..“. P —
SOOI Mot 00 A o o
reomae fonen | - - .




