SPECTROSCOPY - COMPOUND IDENTIFICATION
(SOURCE: CHEMICAL DETECTIVES)

TEST 1 (LEVEL = EASY)

CHEMICAL NUMBER = 55

’—0 Br

13C NMR Spectrum

i i i i i
160 140 120 100 80
13C Chemical Shift/ppm

B o |

IR Spectrum
100.0+

80.0
60.0-
40,0

Transmittance

20,0

0.0- 1
4000 3500 3000 2500 2000 1500 1000
Wavenumber/cm™(-1)

o. M | 1H NMR Spectrum
25+

{2

Signal

1H Chemical Shift/ppm

Mass Spectrum

Ion Counts

) [ [l [} [ 1 [ [} [l [ 1 [ [} [l [}
14 16 18 20 22 24 26 28 30 32 34 36 38 40 42
m/z

CHEMICAL NUMBER = 33

Br
13C NMR Spectrum

4.0+

3.0
=
F2
A

1.0-]

0 u— o

200 140 120 100
13C Chemical Shlf‘b"ppm
IR Spectrum B 2 | | R - |

Transmittance

100.0-
80.0-
60.0-
40,0
20.0-

0.0-7

4000 3500 3000 2000 1500 1000

o MM | 1H NMR Spectrum

Wavenumberﬁcm"\( 1)

© TSFX & ATAR Central 2019

tsi

www.tsfx.edu.au

{2 |

3.5+
3.0+
2.5~
.u20—
@ 15-
1.0+
0.5-
00*

1H Chemlca\ Sh\f‘tfppm

Mass Spectrum

1000.0-
800.0-
600.0-
400.0 -
200.0-

12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52
m/z

Ion Counts

Free Exclusive Online Resources



CHEMICAL NUMBER = 44

; Br
13C NMR Spectrum 0 o B | 1H NMR Spectrum 4 |
4.0~ 5.0+
3.0+
E 20
&
1.0
0.0 ] I I I | 1 1 | - I I
160 140 120 100 80 60 40 20 8 [ 4
13C Chemical Shift/ppm 1H Chemical Shift/ppm
IR Spectrum B 2 | R | Mass Spectrum vs TR

Transmittance
3
=4
|
Ion Counts

i i ! 0 ! [
3500 3000 2500 2000 1500 1000

‘Wavenumber/em ™ (-1} mfz
CHEMICAL NUMBER = 74
Bi
13C NMR Spectrum 0 : 0. ﬂ | 1H NMR Spectrum =GR |
40+ 2.5+
2.0
3.0
- = 15-
2 20- :
i “ 3p-|
1.0 54
0.0-) | | | | | | | 0.0-} " "
220 200 180 160 140 120 100 80 60 2 8 6 4
13C Chemical Shift/ppm 1H Chemical Shift/ppm

IR Spectrum EH 2 | R - | Mass Spectrum MS n
100.0 -

1000.0 -

80.0- 800.0-|

800.0 -
400.0 -1
200.0 -1
00-} . ) ) . ) B e e e A R e L
4000 3500 3000 2500 2000 1500 1000

‘Wavenumber/cm*(-1) wE

40.0-

200

Transmittance
2
=)
I
Ion Counts

[ of

S|

© TSFX & ATAR Central 2019 www.tsfx.edu.au Free Exclusive Online Resources




CHEMICAL NUMBER = 86

Br
13C NMR Spectrum 0 o Bl | 1HNMR Spectrum 4
3.5+

4.0+
3.0+

3.0+

2.5

= ® 2.0-
g 20- )
et @ 1.5
10- 1.0+
0.0-} | I | I I I |
160 140 120 100 80 60 40 g 5 4
13C Chemical Shift/ppm 1H Chemical Shift/ppm
IR Spectrum B e | | R - | Mass Spectrum MS n
w
Y &
E 60.0 | §
£ [v]
E 40.0 -] g
= 200-
00- ey oy ey By By ey Sy
'40'00 35'00 30'00 F_‘il[][] 20‘00 15'00 1[]‘[][] 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 3
Wavenumber/cm* (-1} i
CHEMICAL NUMBER = 89
Er
13C NMR Spectrum 0 o. Ml | 1M NMR Spectrum )
4.0- 3.5-
3.0+
30+ 25
= EE.O—
2.0~
& & 15-

10- 1.0-
0.0-7 i i I i i | i i ] i
220 200 180 160 140 120 100 80 60 40 8 6 4
13C Chemnical Shift/ppm 1H Chemical Shift/ppm
IR Spectrum E = 4"” | R - | Mass Spectrum MS n

100.0 -

80.0-

40,0+

20.0-]

Transmittance
2
=
I
Ion Counts

0.0 " [l [l [l 1 [l [l
4000 3500 3000 2500 2000 1500 1000
Wavenumber/cm*(-1)

[ of

S|

© TSFX & ATAR Central 2019 www.tsfx.edu.au Free Exclusive Online Resources



CHEMICAL NUMBER = 90

' Br
13C NMR Spectrum 0 o BN | 1H NMR Spectrum 4 o
40+ 35-
30~
25-
= E 2.0+
2
i &'15-
1.0-
05-
1 1 I I I 0.0-7 . .
160 140 120 100 80 60 12 g 6
13C Chemical Shift/ppm 1H Chemical Shift/ppm
IR Spectrum B ) | | R - | Mass Spectrum M5 n
90,0
u
E 3
E 600 3
=
E 50.0] S
100
300- I ] 1 ] 1 ] | | [ [ [ [ [ ] [ | | | 1
4000 3500 3000 2500 2000 1500 1000 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 3
Wavenumber/cm®(-1) m/z
CHEMICAL NUMBER = 102
Br
13C NMR Spectrum 0 o BN | 1H NMR Spectrum 4 )
40+ 18-
16-
14-
12-
= B 1.0+
;;‘ Sos-]

0.6
0.4
0.2-]

00-1
12
13C Chemical Shift/ppm 1H Chemical Shift/ppm

IR Spectrum B =
100.0 -

0.0~ | | I ] I I [
220 200 180 160 140 120 100 80

| | R - | Mass Spectrum M3 n

1000.0 -

80,0 800.0 -
600.0 -

40.0-

200+

Transmittance
2
=)
I
Ion Counts

oo . . ‘ . . . e
4000 3500 3000 2500 2000 1500 1000 = B E @ E e
Wavenumber/cm™(-1) '

© TSFX & ATAR Central 2019 www.tsfx.edu.au Free Exclusive Online Resources



ANSWERS

Systematic Name | Chemical Number Functional Group Structure
Chloromethane 33 Halogen —clI
Methane 44 Hydrocarbon CH,4
Propane 55 Hydrocarbon /\
Cyclohexane 74 Hydrocarbon
Methanol 86 Alcohol ——OH
Methylethanoic 89 Ester o)
acid

o
Methylamine 90 Amine —NH;
Propanoic acid 102 Carboxylic acid o)

OH
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