Nejbéznéjsi typy molekularnich aduktu

Singly charged molecular adducts in positive-ion APl mass spectra.

Molecular adduct Nominal mass shift* [ADa] Exact mass shift* [mDa]
[M+Li]* 6 +8.2
[M+NH4]* 17 . +26.5
[M+H+H,0]* 18 posun od iontu +10.6
[M+NaJ* 22 [M+H]* -18.1
[M+H+CH3OHJ* 32 +26.2
+ [M+K]* 38 —441
[M+H+CH3CNJ* 41 +26.5
[M+H+H;0+CH;0H]* 50 +36.8
[M+Na+CH3CNJ* 63 +8.5
[M+Ag]* 106 -102.7
Singly charged molecular adducts in negative-ion APl mass spectra.
Molecular adduct Nominal mass shift® [ADa] Exact mass shift* [mDa]
[M—H+H;,0]~ 18 +10.6
M+F]- 20 - +6.2
{M—lLCHgOH]— 32 posun od iontu +26.2
[M+Cl]- 36 [M-H] =333
[M+HCOO]~ 46 +5.5
[M+NO;3 |~ 47 +0.7
[M+CH3COO0]~- 60 +21.1
[M+NO3]~ 63 —-44
1 [M+Br] 80 7738
[M+HSO4]~ 98 -326
[M+HPO04]~ 98 —23:1
[M+CF3C00]- 114 =Tl
[M+I]- 128 —87.7
[2M—H]~ - -




Urcovani elementarniho slozeni, izotopy

Defekty atomovych hmotnosti

Izotopické zastoupeni

Nominalni atomova Hmotnostni Prirodni zastoupeni izotop Typ

Prvek hmotnost [Da] schodek prvku
[mDa] ' moe] [ M+1[%] | M+2 [%]

H 1 7.8 100 0.015 "M"
C 12 0 100 1.1 "M+1"
N 14 3.1 100 0.37 "M+1"
O 16 5.1 100 0.04 0.2 "M+2"

F 19 -1.6 100 "M"
Si 28 -23.1 100 51 3.4 "M+2"

P 31 -26.2 100 "M"
S 32 -27.9 100 0.79 4.4 "M+2"
Cl 35 -31.1 100 32 "M+2"
Br 79 -81.7 100 97.3 "M+2"

| 127 -95.5 100 "M"

Na 23 -10.2 100 "M
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3. Urcéeni elementarniho slozeni - izotopy
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4. MS/MS - vliv funkénich skupin na fragmentaci

Funkéni skupina /

Substituent Neutralni ztrata / Produktovy ion (m/z)

Alkyl a aryl alken, alkan (zejména u druhé ztraty), C,H, (76) nebo C;H, (78)
Fosfaty (RPO,H,) HPO, (80) a H,PO, (98), m/z 97 [H,PO,]-, m/z 79 [PO,]
Sulfat (RSO,H) SO, (80) a H,SO, (98), m/z 97 [HSO,]
Amid (RICONH,, 17 - N
RICONHR?, RIGONR2R?) | IMHHNHSI*, [MH-RENH,J, [M+H-RPRNH]
Amin (R'NH,, RINHR?, 17 27
e [M+H-NH,]*, [M+H-R2NH,]*, [M+H-R2R3NH]*, [M+H-HCN]*
28 . . .
Azo (RIN=NR?) [M+H-N,]*, [M+H-RI]*, [M+H-RINH]*, [M+H-RIN,]*
7
Nitril (RCN) [M+H-HCN]*
Nitrat (RNO,) [M-H-NOJ, [M- NSZ] [|v| H-NO, -, [|v| _H- OI\?BZ]

[M+H OH]+ [M+H H O]+ [M+H- NO]+ [M+H N02]+ [M OH]
Nitro (RNO,) [|v| NO] [|v| -H- NO] [M-H-HROT, [M-H- OH] [M- NOz] [M-H-
NOz] g [NOZ]




Funkéni skupina /
Substituent

Neutralni ztrata / Produktovy ion (m/z)

Nitroso (RNO)

30
[M+H-NOJ*

N-oxid (RN*O")

16 17 18
[M+H-O]J*, [M+H-OH]*, [M+H-H,O]*

Halogenid (RX)

19 35 79
[M+H-X]*, [M+H-HX]*, [M-H-X]", [M-H-HX, [F., [CIT,, [Br], [II

Ester (RICOOR?)

28 46 28
[M+H-R20H]*, [M+H-R20H-COJ*, (napf. [M-C,H.OH-COJ*)

Keton (RICOR?)

18 28 |
[M+H-H,0]*, [M+H-CQO]J*, [R'COJ*

28 28
Aldehyd (RCHO) [M+H-COJ*, [M-H-COJ
18 44 28 44
Karboxyl (RCOOH) [M+H-H,OJ*, [M+H-CO,]*, [M+H-H,0-COJ*, [M-H-CO,J
18 34 HR-MS rozlisi

Hydroxyperoxid (ROOH)

[M+H-H,0]*, [M+H-H,O,]* (pozn. Am/z 34 je i u SH skupiny)

Epoxid/Alkohol (RO/ROH)

18
[M+H-H,OJ*

Fenol (ROH)

18 28 18 28
[M+H-H,O[*, [M+H-COJ*, [M-H-H,O[, [M-H-COJ-

Methoxy (ROCH,)

15 31 32 30
[M+H-CH,]*, [M+H-CH,O]*, [M+H-CH,OH]*, [M+H-HCOH]*

127




A m/z (nominalni)

A m/z (pfesnd)

Ztrata

A m/z (nominalni)

Typické neutralni ztraty < Am/z 100

A m/z (presna)

Ztrata

15
17
17
26
18
20
27
28
28
28
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30
30
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31
32
34
35
36
36
42

15,0235
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17,0265
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Vyznam mereni s vysokou spravnosti urceni m/z

Defekty atomovych

hmotnosti
Elemen | MO Somiemass | e 2e e Nejbéznéjsi metabolické
1 +78 reakce |. faze
12 0
14 +3.1 Nominal mass Metabolic reaction Exact mass
16 5.1 shift [ADa] (elemental composition change) shift [mDa]
19 -1.6 _44 Decarboxylation (-CO,) +10.2
28 -23.1 .18 Alcohol dehydration (-H,0) +10.6
31 -26.2 14 Demethylation (-CH,) -15.7
32 -27.9 5 Ring formation (-H,) -15.7
35 -31.1 P Ring opening (+H,) +15.7
79 -81.7 +14 Hydroxylation and cyclization (+O-H,) -20.7
Ay Hydroxylation (+O) 5.1
+16 Epoxidation (+O) .1
Oxidation (+O) 5.1

+34 Epoxidation and hydration (+H,0,) +5.5




Nejbéznejsi metabolicke reakce Il. faze

N RNTrF

Nominal mass Conjugation reaction (elemental composition change) Drug functional group E)faCt Mass
shift [ADa] shift [mDa]
+14 Methylation (+CH,) NH,, OH, SH +15.7
+42 Acetyl conjugation (+C,H,0) NH,, NHNH,, SO,NH,, OH +10.6
+57 Glycine conjugation (+C,H;0N) COOH +21.5
+79 Phosphorylation (+PO,) OH -41.5
+80 Sulfation (+SO3) NH,, SO,NH,, OH -43.2
+162 Glucosylation (+CgH;405) OH, COOH +52.8
+176 Glucuronidation (+CgHgOg) OH +32.1
+220 Indirect carbamate glucuronidation of amines (+C,;HgOg) NH, + CO, +21.9
+306-X Glutathione conjugation — halide substitution (-X+C;oH;505N3S) Halide (X) +76.0
+305 Glutathione conjugation via epoxidation (+C;,H;505N5S) Aromatic +68.2

M. Hol¢apek, L. Kolarova, M. Nobilis, Anal. Bioanal. Chem, 216 (2008) 1962




Indukcni stépeni a presmyk B-vodiku (estery)

o) , O
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