SPECTROSCOPY - COMPOUND IDENTIFICATION
(SOURCE: CHEMICAL DETECTIVES)

13C NMR Spectrum

4.0+

3.0+

2.0+

Signal

1.0+

00— i i
220 200 180

IR Spectrum
1000
80.0-
60,0
40,0

Transmittance

200

004 ‘
4000 3500

13C NMR Spectrum

4.0~

30+

20+

Signal

1.0-

00-1

IR Spectrum

2
-

Transmittance

0
3500

TEST 3 (LEVEL = EASY)

CHEMICAL NUMBER = 6

IO—BF

i i i i
160 140 120 100 80 G0 40
13C Chemical Shift/ppm

Haw | =]

Ion Counts

i i i i i
3000 2500 2000 1500 1000
Wavenumber/cm ™ (-1)

CHEMICAL NUMBER = 37

,70 Br

i i i i
160 140 120 100 80 60 40
13C Chemical Shift/ppm

Haw | rE|

Ion Counts

i i i i i
3000 2500 2000 1500 1000
Wavenumber/cm*(-1)

© TSFX & ATAR Central 2019

tsi

www.tsfx.edu.au

o. B | 1H NMR spectrum

Mass Spectrum
1000.0-
800.0-
600.0-

400.0-

2000

001
10

o Ml | 1H NMR spectrum

5.0

“HER

1H Chemical Shift/ppm

i i i i i i i i i i i
30 35 40 45 50 55 60 65 70 75 &0
mjz

+iE

8 [ 4
1H Chemical Shift/ppm

T
10 12 14 16 18 20 22 24 26 28 30
mfz

Free Exclusive Online Resources



CHEMICAL NUMBER = 68

Br
13C NMR Spectrum g o Bl | 1H NMR Spectrum < |
40~ 35+

30-

2.5-]
® 20
=
o
in 1.5

1.0+

Signal
= = i) Lzl
[=] [=] [=] (=]
i | | |

i 6 4

160 140 120 100 80 G0
13C Chemical Shift/ppm 1H Chemical Shift/ppm

IR Spectrum
100.0-

I - | Mass Spectrum MS n

80.0-

Transmittance
2
(=]
|
Ion Counts

! 0 ! | ! 0
3500 3000 2500 2000 1500 1000

‘Wavenumber/cm®(-1) mfz
CHEMICAL NUMBER = 45
13C NMR Spectrum TR o Ml | 1HNMR spectrum |

40- i
6.0-
30- 50-
E 20- o
g & 3.0+
10- 2.0+
1.0+

0.0-} - - 7 7 7 ] | 0.0-7 T T T | | |

220 200 180 160 140 120 100 80 0 12 10 8 6 4 2 1]

13C Chemical Shift/ppm 1H Chemical Shift/ppm

IR Spectrum
100.0 -

R - | Mass Spectrum

1000.0-
800.0-]
600.0-
400.0-
200.0-]

i
10 125 15 1?5 20 225 25 2?5 30 325 35 375 40 425 45 4?5
m/z

80,0
60,0
40.0-]

Transmittance
Ion Counts

200+

0.0
4000 3500 3000 1‘500 2000 1500 1000
Wavenumber/cm"(-1)

[ of

S|

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



CHEMICAL NUMBER = 51

Br
13€ NMR Spectrum o o MMl | 1H NMRSpectrum T
3.5+
30-

4.0+

3.0+

25+
T 20
E

o
1.5+

20+

Signal

10- 1.0
05-]
0.0-} " | I ] I 0.0
160 140 120 100 &0 60 12 8
13C Chemical Shift/ppm 1H Chemical Shift/ppm
IR Spectrum HEew | rE] Mass Spectrum s

Transmittance
Ion Counts

0.0 T I T [ I [ i i |
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

i i i i i
3000 2500 2000 1500 1000
Wavenumber/em* (-1} iz

CHEMICAL NUMBER = 13

' Br
13C NMR Spectrum 65 o. Ml | 1H NMR Spectrum =4 {9
35-
3.0+

4.0+

3.0+

2.5+

] = 20-
£ 2.0 2
& 15
1.0
0.0 ] ] ] | ] | |
220 200 180 180 140 120 100 80 60
13C Chemical Shift/ppm 1H Chemical Shift/ppm
IR Spectrum B e | R - | Mass Spectrum MS n

100.0-
80.0-

40.0-

20.0-

Transmittance
3
=
I
Ion Counts

0.0 1 [l [l [ [} [ [
4000 3500 3000 2500 2000 1500 1000 400
Wavenumber/em (-1}

| | |
80 90 100 110

[ of

S|

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



13C NMR Spectrum
4.0+

3.0+

20+

Signal

1.0-]

U'U_I ] ]
20 200 180

IR Spectrum
100.0-

80,0
60.0-
40,0

Transmittance

20,0

0.0-7 i
4000 3500

13C NMR Spectrum
4.0~

3.0+

20~

Signal

10-

U‘U_I ] [}
20 200 180

IR Spectrum
100.0-
80.0-
60.0-

40.0-

Transmittance

200+

00— [
4000 3500

CHEMICAL NUMBER = 21

0 e o. Ml | 1H NMR Spectrum
18-
16-
14-
12-
E 1.0
7 0.8-
0:6-
0.4-
0.2-
i i i i | 0.0-)
160 140 120 100 80 12
13C Chemical Shift/ppm

Haw | r E|

Mass Spectrum
1000.0-
800.0-]
600.0-

400.0+

Ion Counts

200.0-]
0.0

i i i i i
3000 2500 2000 1500 1000
Wavenumber/cm*(-1)

CHEMICAL NUMBER = 54

0 Br . Ml | 1H NMR Spectrum
7.0+
6.0

5.0

i i 1 1 |
160 140 120 100 80
13C Chemical Shift/ppm

B2

im| | R - | Mass Spectrum
1000.0—
800.0
600.0]
400.0-]
200.0-]

0.0

Ion Counts

i i i i i
3000 2500 2000 1500 1000
Wavenumber/cm”(-1)

[ of

© TSFX & ATAR Central 2019

I O
12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46

O N O e
1012.51517.5 20225 2527.53032.5 3537.54042.5 4547.5 50 52.5 55 57.5 60

8 i 4
1H Chemical Shift/ppm

m/z

B

8 6 4

1H Chemical Shift/ppm

miz

S|

www.tsfx.edu.au

Free Exclusive Online Resources



CHEMICAL NUMBER = 77

Br
13C NMR Spectrum 0 o Wl | 1H NMR Spectrum i
T.0-

6.0-

4.0~

30-

50-

E 20 2]
2 20-
& 230
10- 20-
10-
0.0+ ] 5 | | I ] . ] ; 0 0 7
220 200 180 160 140 120 100 a0 60 40 20 8 6 4
13C Chemical Shift/ppm 1H Chemical Shift/ppm
IR Spectrum E;@ li'r5'| | R - | Mass Spectrum MS n

1000 1000.0 -
80.0- 800.0-
60.0- 600.0 -

40.0- 400.0 -

Transmittance
Ion Counts

200.0 -]

L B B R e S S ey T
12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 M4 46

200-]

00 T [l 1 [l [l [l [
4000 3500 3000 2500 2000 1500 1000

Wavenumber/cm*(-1) e
CHEMICAL NUMBER = 101
E
13C NMR Spectrum 0 ' o BN | 1HNMR spectrum 4w
40~
30-
EZ.D-
=2
1.0+
0.0 ] ] | I | ] | L \ ] |
220 200 180 160 140 120 100 &0 60 8 6
13C Chemical Shift/ppm 1H Chemical Shift/ppm
IR Spectrum BE 2 | R | Mass Spectrum vs TR

1000+ 1000.0-

800.0-]
600.0-
400.0-]
200.0

80.0-
60.0-]
40,0

Transmittance
Ion Counts

20.0-]

00-}

o [ R R T
0y 1251517520 22.52527.5303253537540425454755052.5 5557.56062.5

[l [l [] I ] [l
4000 3500 3000 2500 2000 1500 1000

m/z

Wavenumber/cm®™(-1)

[ of

S|

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



CHEMICAL NUMBER = 106

Br
13C NMR Spectrum 0 o. Bl | 1H NMR Spectrum T

40- 10.0-

8.0-

6.0-

‘ Foan-

‘ 20+

: I | 00—
0

Signal
Signal

1 1 I I
160 140 120 100 80

13C Chemical Shift/ppm 1H Chemlcal Shlftfppm
IR Spectrum | | Mass Spectrum vs IR
100.0- 1000.0 -
y 80.0- ! 800.0-
5 600- £ 6000-
27 2
E 10- 4000
& =
E J00- 2000+
0.0-7
4000 3500 3000 500 2000 1500 1000 12 5 15 17 5 20 22 3 l‘i 2? 5 30 32 5 35 37 = 40 42 3 45 47 5 50 52 = 55 5? 3 60
‘Wavenumber/cm®(-1) [l
CHEMICAL NUMBER = 24
Br
13C NMR Spectrum 0 o. Wl | 1H NMR Spectrum <+ |
4.0+ 3.5+
3.0
30- 25
= = 2.0
c 20~
3 & 15-
10- 1.0
0.5-]
0.0 ] ] | | | ] | 00-
220 200 180 160 140 120 100 a0 60
13C Chemical Shift/ppm 1H Chem\cal Sh\ftfppm
IR Spectrum R | Mass Spectrum ms
100.0+ 1000.0-
u 80.0- 800.0-
¢ 8
E s0- 2 4000-
& ]
= 2004 200,01
0o0-} 00
4000 3500 3000 ?_500 2000 1500 1000 14 16 18 20 22 24 25 28 30 32 34 36 38 40 42 44 46 48 50 52
Wavenumber/cm” (-1} i

[ of

S|

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




ANSWERS

* Name not required at VCE level

Systematic Name | Chemical Number | Functional Group Structure
Cl
1-chloropropane 6 Halogen \/\
Br
2-bromopropane 13 Halogen )\
Ethanal* 21 Aldehyde )‘J\
H
Benzene 24 Hydrocarbon O
Ethene 37 Hydrocarbon H>C CH,
Methoxymethane* 45 Ether /O\
Pentane 51 Hydrocarbon /\/\
Propan-2-one* 54 Ketone )CJ)\
Ethanoic acid 68 Carboxylic acid )OJ\
OH
H
Dimethylamine 77 Amine /N\
Propanol 101 Alcohol HO\/\
Trimethylamine 106 Amine ‘
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