Today Next Class

Mass Spectrometry Mass Spectrometry
Practice interpreting Spectral Data

Test on Mass Spectrometry, Infrared Spectroscopy (Chap 13) and NMR Spectroscopy (Chap 14)
on Feb 18 (1 week from today)

Spring 19 test 1

Spring 13 Quiz 4 and one question from Spring 13 Test 3
Spring 12 Test 4

Spring 11 Quiz 3, Test 3
Spring 09 Test 3

Spring 08 Quiz 3, Test 3
Spring 07 Test 4

Spring 06 Test 4

Spring 05 Test 4

Spring 04 Test 4

Spring 03 Test 4

Office Hours will remain online for a little while longer
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Spectral data obtained from
Spectral Database for Organic Compounds, SDBS

National Institute of Advanced Industrial Science and
Technology (AIST), Japan

www.aist.go.Jp/RIODB/SDBS/cgi-bin/cre_index.cgi
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Fragmentation and Carbon Isotopes in MS

—_—
—

F&OPl(a a7l(a/\§ r\ %‘Zmé,&/w{
PW’[ B e qu mt] 44

/
bose paolL Or \AWMJ fh‘lfns;

/?C NE s 1/

¢
4

a4

[ s ]
CH2

100 - Relative
( 5 %#L m{z) Intensity
20 — , Fime | o fluse 720 16.4
I 73.0 0.9
2 CY 13 a't
o
o 60-
-
< UV M ass ‘lo
= ”&ML/M
o 40— : ﬂ"L CQW
¥ L -
|/ (CeA+(¢ - 7)\
20 — |
| l|| ~ =%
0 IIII%IIIIIIIIIIIIi||||||!! !||l||‘“i!;| !I||||||||||||!Ii|||||||||| ||I||||||I[||||||l||||||lll||l|l|l||
10 20 30 40 SO 60 70 80[ 90 100 110 120 / . /(
m/z pihat 3 e ¢ TH an AT
E,ng C&qu‘azj\ bf’f /FSC



C, ClI, and Br isotopes in MS [ Z WA (DA d)edk AQW /\/ W w/‘J
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Bromine Isotopes in MS 7 :7/
43 & = 12T

100 — El’f
MS-Nl-4951
_CH
- CH; “CHj
- Y
o S| 7
> When e ane
o
§ 60 — %
< Y/ W +2 foea @%
v ]
=2 dc/ﬂ/mﬁ/ o =pr %elfé%,
& /
- Ma// wlUgns oJe I A
20~ Br o~ our Molecate na (87
7 ‘ \n r/
0 IllIilIlll”][]%h[llll]i”l%lIi”lIIII”]”I[IIII]][llfliﬂ][ﬂiiiil‘ll[ll”]llIl[lIll][”I‘{l\h{/yﬂil]I[”IlI‘I]
4

10 20 20 0 o0 60 70 30 S0 100 110 120

m/z



Chlorine Isotopes in MS Sé 1) = (‘{3 + 3§ =7 Y
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Formula from the “Rule of 13” Q[CC)le /
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Using the Rule of 13

Determine the number of CH units that can fit into the molcular ion

The base formula is C V) P Mo, where m/13 is a whole number and r is
i the remainder

2 \IR emainder,
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Practice

m/z =98 (only C and H)

m/z = 100 (one O atom)

m/z = 78 (contains Cl)
=

34

JUMTIM
Q\X/Zﬂ 9 ( L
[/ sl

C77Z/l'f
P i
R )9¥%
71
iR}
19 -
[¢ 00 C’> H[(, =7 CQ)H\'LO
q |
? L= Cr Ty
; Cl+ /A =3¢
e
3 Joe C A, =
7
5



High Resolution Mass Spectrometry

Using exact isotopic masses to determine formulae

CoHy4 C7HqoNo CgH100 C7H60, C4H1004 C4H10S;

Lﬁ.1096 u 122.0845 u 122.0732 u 122.0368 u 122.0579 u 122.0225 u

CH3;0CHj CH3CH
Exact Mass: 46.0419 Exact Mass: 46.0419



100 — 1-butanol

MS-NW-5433
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Heterolytic Cleavage Occurs Between £-Carbon and Heteroatom

Ly = q 4 R i
f 20 it



Homolytic Cleavage Occurs Between < -Carbon and ﬁ -Carbon




Fragmentation Patterns
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