Study 2: General Problems with El Spectra of TMS (Trimethylsilyl) Derivatives

Do form M-CH3+water artifact ions:
» TMS derivatives of monofunctional aromatic and aliphatic carboxylic acids, possibly facilitate by stabilization of carbonyl
through six-membered transition state?

Do form m/z 149 and 167 artifact ions:

» Bis-TMS derivatives of aliphatic diols that can come in contact with one another, i.e. “reach one another in space”
» Bis-TMS derivatives of aliphatic dicarboxylic acids that can come in contact with one another

» Tris-TMS derivatives of triols that can come in contact with one another

Other Fragment lons in Spectrum Can Add Water
» More difficult to anticipate than M-CH3+water
» FC43 Calibrant ions noted containing oxygen can vary depending on vacuum

Do not form artifact ions:

» TMS derivatives of monofunctional aliphatic alcohols

» TMS derivatives of aromatic phenols

» Bis-TMS derivatives that are two rigid (separated by cyclic or aromatic rings) that cannot interact
» In general, not easy to determine which might form artifacts, and which might not



Why Addition to M-CH3 Even Electron lons in Mono-TMS Derivatives of Organic
Carboxylic Acids?
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2-Ethylhexanoic Acid TMS Derivative

M-CH; + H,0
2191408 372
C1oHzz O3 3i
Name: OrbiGC_2018_ 1454984 RT: 8.96 AV:1
100 i MW- N/A D& 104 OB: Text File
Comment: T: FTMS + p El Full ms [30.0000-700.0000]
Spectrum type: accurate m/z
10 largest peaks:
129 73 955.001 75 770.0001 125 683.001 201 581.001 215 260.00
145 225001 160 118001 67 109.001 147 108.001 74 105.00
] 201 Synoryms:
\ No SYNonyms.
5 ~_| 7
145 2
45 . 108 160
o L I. |L|.. . 268 400 425 456 522 580
40 80 120 160 200 240 280 320 360 400 440 480 520 56O
(Text File) OrbiGC_2018_145#384 RT: 8.96 AV: 1 [in-source]
PlotiText of Search 5 Plet of Search Spectrum Spec List
100 73
128 201
LA L L 504
21914 145 219
67 160
3"'] |‘|1'|5| 5i5 " ||I bbb o la 1‘?8 5 |I I|||| |||II 1?1 183 |'2':]-8 || 268 4"'].:] 423 456 522 535 580
MR U L L v L i f T 1
B % 41 55 B8 417 4lg 1as | 172 18 [ 216
160
54 20
1004
73
20 40 &0 20 100 120 140 160 180 200 ‘220 240 260 280 300 320 340 360 330 400 420 440 460 480 500 B20 540 Be0 580
| OmiGC_2078_1458584 FT. 856 AV. 1 I Headto Tail MF=763 RMF=E27 [+ 2-Ethylhexancic acid, TMS derivative
Head to Tail /i Sie by Side J, Subtction 763 627TR 68.0F
- Mame: 2-Ethylhexanoic acid, ?MS derivative
1004 Formula: C11Hz4025i
MW: 216 Exact Mass: 216.154556 CASH: 209981-27-1 NISTH: 79501 ID&: 47192 DB: mainlit
Other DBs: None
Contributor: 0 A MAMER, MCGILL UNIVERSITY, MONTRE
InChlkey: PUKDXSREYWFRKB-UHFFFACYSA-N Mon-sterea
| | \ 10 largest peaks:
. 73599 2014000 75344 160187] 129101
T /5' 74 93| 55 771 202 671 41 66| 145 B4
5 \ Symormyms:
20 1.2-Ethylhexanoic acid, timethylsityl ester
2 Trimethylsibd 2-ethylhexanoate #
160 Estimated non-polar retention index {n-alkane scale):
Value: 1128iu
55 125 J Corfidence interval {Diverse functional groups): 85{507%) 382(35%) iu
D__“_]L_MLL_HgsiLLLJ.IaLIElBI . § . . . . § .
40 80 120 160 200 240 280 320 360 400 440 480 520 560
{mainliby) 2-Ethylhexanoic acid, TMS dervative

PlotiText of Hit A Flot of Hit




387.2820

Cz2oHg41 O3 Si
: H : 0.0448 ppm
Oleic acid TMS — Water artifact =
M-CH, + H,0
75
100 129
17
33 a7
264 275 286 298 309 321 . LEEE 379 353 404 445 506 ix] 194
[ 287 288 EFE :
hy 371 ‘ 54
335
'I""|""I""I""I""|""I
5 357.2 357.4
20 40 60 80 100 120 140 160 130 200 =220 240 260 280 300 320 340 360 330 400 420 440 460 480 500 520 540 560 700
[ OrbiGC_ZUT8_123T83635-3638 BT 2T.00-21.07 AV £ 5B: & 20.52-20.54 I Head to Tail MF=/44 RMF=7" I elaidic acid, timethylsilyl ester
Cifference h Head to Tail 4 Sie by Sikd= , Subtaction [ 744 7T9R 18.5P
7 Mame: elaidic acid, timethylsih ester A
1004 ! Fomula: C31H47025i
MW: 354 Exact Mass: 354 295406 CASH: 56851-47-7 |D4: 35659 DB: ecc
Cther DBs: None
Comment: Elaidic Acid is a solid!! Melts around 43 C while oleic acid melts around 4-7 C; the timethylsilyl ester of elaidic is a slightfy higher
‘ boiler than trimethysityl oleate [not baseline resolved on a 30 meter DB5 capillary GC column); elaidic acid was noted as a "skin” {insoluble
" 5 fine percipitate) (Estacnd CD Team) on a polyacndic/methacriic enteric coating by Yuan, Jinghua; This spectrum is a timethylsibd ester
/”WMAM/ ! derivative of a standand of elaidic acid purhcased from Aldrich; J Little; Apr 2002
‘ 10 largest peaks:
50 ) 73953 7H542] 117669 1296401 55481
471406 1453200 43 318] 3352701 81269
145 Synomyms:
315 1 tranz-3-Octadecenoic acid, timethylsibd ester; 2 Trimethylsibd (9E}-F-octadecenoate; 3 timethylsibd elaidate;
159 Estimated non-polar retention index (n-alkane scale):
25 264 Walue: 2154 iu
\l l l 319 3?-4 Confidence interval (Diverse functional groups): 83(507%) 382(35%) iu
™ naman — > T T T T T T T
50 100 150 200 250 300 350 400 450 500 550 600 650 700 Retention index.
lecc) elaidic acid, timethylsihd ester 1 ‘lu"alue:_ZZZT"_iu R A
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211.0782
CioH1s Oz 5i

Benzoic Acid TMS Derivative

T
0 2111

M-CH; + H,0
Name: OrbiGC_2018_14551616 RT: 11.82 AV: 1
1004 133 MW: N/A D& 107 DB: Text File
Comment; T: FTMS +p El Full ms [30.0000-700.0000]
Spectrum type: accurate m/z
10 largest peaks:
193 955.00| 75 662001 119 556.00| 149 468.00] 91 282.00
75 184 122001 65 76001 150 75.001 211 62001 83 58.00
Synomyms:
113 o SYMonyms.
50 149 7
91
A
45 65 211
D Lala, I-l -I |I 1 ||‘I28 Y 1$? || |||| 225 248 2?1 sm »
20 40 &0 &80 100 120 14D 160 180 200 220 240 260 280 300 320 340 360
(Text File) OrbiGC_2018_14541616 RT: 11.82 AV: 1 fin<ource]
PlotText of Search 5 Plot of Search 5 rm [ List
193
1004
» 119
504 149
91
3 39455055 B | 3ﬁ| 95 102 108 128134 L 167 178 L 21 995 243 258 21 04
79 39 a5 50 ' el B g5 105 I 133 K ' [
39 45 &7 83| 9 [
50 91
149
119
1004
193
20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 250 300 31l
= ObiaC_2070_ 14581616 R 11.82 AV 1 T Feadto Tal MF=032 RNF=065 ~ Benzoesaeure, dmethy

20 40 60 80 100 120 140 160
{wr10) Benzoesaeure, 4-methyl-, timethylsitylester

150 2000 220 240 260 280 200 320 340 360

Difference A Head to Tail Side by Side Subtraction
Mame: Benzoesaeure, 4-methyl-, timethylsitylester
1004 133 Fomula: C11H1g02Si
MW: 208 Exact Mass: 208.091956 |D&: 151728 DB: wr10
Comment: Spectrum|D: 1660377; Source: JX-2011-181; QI. 765
0 10 largest peaks:
119 \\ 1939991 1197121 1455861 913661 194 163
65148 208106 150 531 120 671 89 59
149 ‘ / Synonyms:
) 1.Benzoic acid, 4-methyl-, timethysityl ester
504 —sS—0 —_— 2 p-Toluic acid. timethylsilyl ester
‘ 3 para-Toluic acidmono-TMS
A 4 rimethylsityl 4methylbenzoate
Estimated non-polar retention index (n-alkane scale):
65 Value: 1282 iu
208 Corfidence interval {Diverse functional groups). B%(50%) 382(95%) iu
7 fB T s 133 | |
P O A i L= [

PlotText of Hit A_Flot of Hit




Some lons Will Be Harder to Initially Assign, e.g.

151.0572
m/z 151 is a common rearrangement ion from TMS derivatives, it is reacting with water in the source, Cg H11 0 Si
o 1oy b 169.0678
. CegH13 O=2 5i
Y El ionization HO Orbltrap a2
153.0541
° 0 CgHaO2a
/ ? [T L
/ 3si = 1 I15|CII | I I1E|IDI 1 I1:L{:II | I1E
(0]
\Si / o £
/ N _ / iz
Chemical Formula: CgH,,0Si* 75
Exact Mass: 151.05737 51 189
121
51
» - g5 104 210
/Watel‘ from C_Trap ix i I|-I-|!|‘I|.[|>Iisjl |||||!||‘.I%=EI\.I.|..1.:I“ ‘ Ly Tl 1?5 L | | ‘ 2%? Z:F 252

HO L ! 4 mA »
30 40 50 60 70 80 S0 100 110 120 130 140 150 160 170 180 130 200 210 220 230 240 250 260
(Test File) OrbiGC_2018_123#2307 RT: 14.98 AV: 1 [n-source]
[\ PlotiText of Search Spectrum #_ Plot of Search Spectrum _h, Spec List
./ i 155
N El Reference
. o+ o
Chemical Formula: CgH 30,51 \\\/\Kg
Exact Mass: 169.06793

\\.
50+ 210
151
121
43
75
92
T 237
- - 252

[0 E— |I|. '.|'||'. EI‘" l :”.}.3.I I|| .1%’. |!|| I‘HlilsI 1"IE .I-l-”. ||| . . ‘ul .

30 40 50 &0 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260

(ecc) structure onby




Thermo Library #22, M-C4H9 plus water, 317.28674

Mame: 1-Hexadecanal. 1ITBDMS
10 2327822 Formula: CaaHg05i
I 356 Ewact Mass: 356, 3474,
Other DBs: Mone

SH: 7E358-80-0 D4 22 DE: orbi
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7502607 btor="Thermo Fizher Scientific” PubChemCID="523157" Native_|
alive_Metabolite_CASH=""36E53-82-4" Mative_Metabolite_InChikep="E
3710118 Category="Fatty Alcohols™
54 Instrument type: GC Orbitrap
Instrument: G Exactive GC Orbitrap
Sample inlet: GC
lorizatior: EI

Spectum tppe: in-source
InChikey: GEB=GUYD PCUQFM-UHFFFADYSAMN  Mon-sterea

etabolite_PubChemCID="2682"
NKGSJHAJOGH-UHFFFADYSA-N"

22525757 10 largest peaks:
29927622 933.00| 75.02607 623.001 9710118 547.00] 83.05543 415\001 31728674 333.00]
L | | 941 72708 11111679 346.00| E9.08986 318.00 9303664 2597.00| 300.27982 189.00| &7.06983 153.00]
it r | II"|.|||.I|J|II|| I P — " N u Raiiad Synonyrng;
a0 ED an 120 180 180 210 240 270 300 330 1 Hexadecyl tert-butpldimethplzlyl ether: 2. Silane, [1.1-dimethylethyl)hexadecylow)dinethyl-: 3.1-Hexadecanal,
[orbi) 1-Hexadecanal, 1TTEDMS [in-source] tBDMS; 4.1 Hexadecanol, DMTES; 5.1-Hexadecanol, O-TEDMS; 6.1-Hexadecanol, TEDMS derivative; 7.tert- -
Flot/Texd of Search Spectrum [ Plot of Search Spectrum  h Spec List j \
104 29927622 &/
TROZE07 g7 qpy1g
54 317.28674
225, 25757
T ,‘l CLL 1B gsgemn 1313 1931511 1" 20519302 269.22949 | , 341.32268
A T | Y L L T TN Y TR T = AT T EEEEEEEL &3 29 O O#ES
43 57 8383 97
54
78
100 2593
30 40 50 6O FOD 8O0 90 100 110 120 130 140 150 160 170 180 180 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350
T-Hexadecanal, TTEDRS ] Head ko Tal WMF=/14 BMF=E11 hd 1-Hexadecanal, TEDMS denvative
Difference b, Hemd to Tail #, Side by Side Subtraction f 714 811R 34.9P Z185RI
299 Mame: 1-Hexadecanal, TEDMS derivative -
100 Formula: CzpH4p05i
Mwi: 356 Exact Mass: 356.347443 CASH: TEIES-80-0 MISTH: 351884 |Dit: 247352 DE: mainlib
Other DB Mone
il LContributor: MIST Mass Spectrometry D ata Center
InChiKey: GEBXGUYDPCURFM-UHFFFADYSAN  Non-steren £
10 largest peaks:
293333 75003| 300248| 432031 57209
\S 89209 83196| 73183 97182 55151
(N Synonyms:
5 1.5ilane. [1.1-dimethylethyll(hexadecyloxy)dimethyl-: 2 Hexadecyl tert-butyldimethylziyl ether: 3 tert-Butyl
[hexadecyloxydimethylzilane #: 4.1-Hexadecanol, DMTES; 5.1-Hexadecanol, O-TBDMS; 6.1-
Hexadecanol, tBDMS; 7 tert-Butyldimethylzilyl hexadecyl ether:
Experimental Rl median+deviation [#data
43 57 29 Semi-standard non-polar; 2186+ /4 (1]
Standard non-polar: 2185£01(2)
Polar: 21582 (2]
o] 129 E stimated non-polar retention indes [r-alkane scala):
ol LT 157 181 193 241 283 341 Walue: 2109 iu
an 50 a0 1é0 150 1é0 2‘iD 2;10 2?0 300 3é0 Confidence interval [Diverse functional groups): 83(50%) 382[95%) iy
[mainlib] 1-Hexadecanol, TEDMS derivative (= i

Flot/Test of Hit A Plot of Hit 7



Thermo Library #36, M-CO2 plus water, 213.09389

Marne: Veratric-acid, 1TMS -
10M S— 239.07315 FormulaCq 2H1 p045i
M 254 Exact base: 254097436 CASH: 2078-16-2 D 35 DB: orbi
| 165, 05446 || GtnerDBs None
R T E— K Comrment: Contributor="Jozhua J. Coon Group, University of Wisconsin-Madison” ColumnT ype="5 emi-standard =
| non-polar, Theme-T G-85ILMS" ColumnLength"'30 m" ColurnDiamater="0.25 mm" CarrierG asFlowRate="1.2
0 a 213.09389 mLAmin'' CarrierG asType="He" RID ataT ype="F.ovats" GradientProgramT ppe="Ramp"' StartTemp="60 C"
EndTemp="320C" SourceTemp="250 C" Resolution="60,000 [ 200 m/z]" ScanR ange="80-650 (m.z]"
Date="Aug 2015" PubChemCID="519813" Mative_Mstabolite_PubChemCID="7121"
M ative_hetabolie_CASH="93-07-2" Mative_Metabolite_InChiKey="DaUAQNGYDSHRET-UHFFFACYSA-N"
AlH Categony="Carboxylic Acids"
Instrument type: GC_Orbitrap
Instrument; (_Exactive_GC_Orbitrap
\\D Sample inlet: GC
lonization: El
a Spectumn tepe: in-source
. D;B\D;j 137 05563 I1nDE|P;I[K:§.tJiEiHS:HWQVBHJP-UHFFFADYSA-N Mov-steren
: | l L 235.07315 935,000 195.08334 952,00 | 165.05446 842.001\213.09389 651.00] 254.09662 322.00 |
0 T T ol L sl ':l g e T r .L. 2400759 137.000 13705563 10200 19608675 107.00 [166.05775 9200 21409686 81.00]
200 40 BO B8O 100 120 140 180 180 200 220 240 Ze0 Synonyms:
[orbi) Yeratric: acid, 1TMS [in-source] 1.Benzoic acid, 3.4-dimethowy-, limethylziyl ester; 2.Trimethplziyl 3 4-dimethospbenzoate; 3\ eratric acid, TMS -
% PlotiText of Search Spectrum ){ Plot of Search Spectrum ,}\ Spec List f \
v 239.07315
100 165, 05445 159508334 -
’ 213.09329
5 254.09862
san3te7 7502605 apngeez fo7.oizy 12102834 T1ITOSIR3 g5y pemp | q7m04424 | | 22304164 | |
T T Tt T+ 1 T Tt t T t t T 1
B EW T g BEE I?I9 CEI X SR L I W P 181 [T 2 I ‘
5 254
239
1004 165 195
0 20 @0 40 50 E0 70 @0 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 2500 260 270
| Weratnc acid, TTHE ] Head to Tal MF=/53 RMF=856 id Weratic acid, TMS dernvative
Difference g Head to Tail 4 Side by Side J, Subtraction J 759 B56R 99.3F 1E82RI
165 Mame: Yeratric acid, THS derivative -
100 195 Formuls: By 2H1804%
M 254 Exact Mass: 254.097436 CASH: 2078-16-2 MISTH: 373190 |DH: 163581 DE: mainlb
| Other DBEs None
— 5 Contributor: MIST Mass Spectrometry Data Center, 2009
| InChikey: JZERRHIOYEHIP-UHFFFADYSA-N  Mon-sterea =
0 n} 10 largest peaks:
239 166939 195944 | 239631| 254427 73154]
1961521 771191 731141 137 112 240108]
Synongms:
5 1.Benzoic acid, 3.4-dimethoxy-, timethylsilyl ester; 2. Timethylsilyl 3,4-dimethoxybenzoate #;
204
.y E sperimental Bl mediantdeviation [#data
(i} Standard non-polar: 168242 (2]
E stimated non-polar retention indes [r-alkane scale):
D\ Yalue: 1547 iu
73 Confidence interval [Diverse functional groups): 83(50%] 382(35%) iu
e 1
a1 53 | 12 149 181 Retention index.
15 29l Al e L o s 2 ] 1. Walue: 1684 iu
0 40 B0 80 100 120 140 160 180 200 220 240 260 fowrn Tope: Packed
[mainlib) Veratric acid, TS derivative A b Blmo (A F 2

% PlotText of Hit 4 Plot of Ht [




Unusual re-arrangement ions for Bis-Silyl compounds

Silyl artifact
This is a spectrum collected from 1,4-butanediol, Y

— different
derivatized with BSTFA. .
ions than
normal El
Note the m/z 149 and m/z 167
GCMS
'OrbiGC_2018_130 4984 RT: 895 AV: 1 NL: 1.97E9 /
T: FTMS + p El Full ms [30.0000-700.0000]
149.0448
CsH120238i2
100 -0.3984 ppm
907 m/z 167
807
i water adduct
o 704
% ]
o 604
[ ]
2 .
< 904 73,0468
2 ;,1.{]_: CaHs Si
g 3 0.0406 ppm 143.0887
r 304 116.0652 C7H1s 0S5
] CsH1iz0Si 0.0047 ppm
204 910574  101.0418 167.0555
: Ll giﬂ?szu CaHy 0i CiHeOsi 0250 PRM 0133-%1355_ C4H1503Siz 195.0868 219.1232
104 Ha0S! 0.1516 ppm 0.3002 ppm 05997 ppm 278 V292 0.1592 ppm CeH1s 02 Siz CoHz3 02 Siz
i I e 1 | | . 0503%pom |\ ; 0.4269 ppm 0.4106 ppm
T T T 1 | T T T 1 | T 1 L] T I T T 1 1 | T T 1 | | 1 L T L | T 1 T L] | T T T 1 | L T T 1 | T 1 T T l T T 1 1 l T T 1 | | 1 T T T | 1 | 1 L | T T T 1 | L] T L] 1 | | 1 T 1 | T 1 | 1 I T 1 1 | ] 1 T T | | 1 |
30 40 50 80 70 80 a0 100 110 120 130 140 150 160 170 180 190 200 210 220 230

miz



Possible lon Structures for m/z 149 and 167

-
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1.4-butanediol Electron Impact

\chidual water in C-trap?
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Chemical Formula: CyH 50551, \

Exact Mass: 167.05542

e

/Si%afSiK

Chemical Formula: CyH, 10551,
Exact Mass: 149.04486



Comparison of Orbitrap showing m/z 149 top to standard NIST (bottom)

30 40 50 60 71] 80 90
lecc) bis timethylsihd dervative of 1.4-butanediol

100 110 120 130 140 150 1GI] 170 180 130 200 210 220 230 240

49
1004 19
5 147
7 ~ - 116 -
32 33 45 5559 89 | |, 885 91 35 W5 411 | 127 a7 43 | 163 187 7 195 219
9 45 05 59 B2 g5 89 | 7 85 88 57 1[Inlms. AEE LK 27 L 143 [T 163 1_!% 219 234
5+
116
1007 147
0 40 50 &0 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 20 240
OriGL_J0T8_T307384 BT 595 AV: I Head to Tail MF=613 EMF=637 |k big timethylzityl dervative of 1.4butanedial
Difizrence b Head to Tail /i_Side by Gide 7, Subtraction j 619 B2TR E.51P
Mame: bis timethylsib dervative of 1,4-butanediol
100 147 Fomula: CqgH2025i2
MW: 234 Bxact Mass: 234.147133 |D&:; 35105 DEB: ecc
Comment: J Little; Customers hydrolyzed polymer; Sept 2001
10 largest peaks:
147999 116585 73220] 1771641 148135
\\. e 1011061 103 86| 149 86| 117 B&1 75 65
118 N - i Synonyms:
o \\//\//\,\‘O!_fr \ no synomym.
50 - N,
Estimated non-polar retention index (n-alkane scale):
Value: 987 iu
Corfidence interval (Diverse functional groups): BH50%) 382(35%) iu
73
177
101
133
2 | " |81 87 || l, L 143 || 163 ‘I. 219 234

PlotiText of Hit A _Flt of Hit §




Shifting of ions Using Bis-perdeutero-TrimethylSilyl Derivative of Butanediol

D
D | D D
D N D
\ /o
D\C\s| 0 /C
|
D/ / \O/\/\/ Si\C/
—D
p—°C
/\D /(|:\ \D
D D | D
D
Chemical Formula: C;,HgD;30,Si,
OrbiGC_2018_147 #042-052 RT: 8.79-8.83 AV: 11 NL: 4.53E9 Exact Mass: 252.26011
T: FTMS + p El Full ms [30.0000-700.0000]
16112020
D D CaH2H1202 Si2
1004 \/ D
E N\ /e f P T D N/
03 b \C//D D\ T N D\ /C—D b
80 D o—__ / D\C\Si | D—C—Si D
] Si—OH D/ \+/Si\ D \ c—
@ 70 o o} C D 0+ O
T I~ D//\ |\D SN\ Si—oH
3 603 p” | o 162.15086 g O D Y |
2 3 P Cs2H 15 O Siz2 Chemical Formula: CsD,50Si," /C\
< 90 Chemical Formula: C,HD1,0,8i," Exact Mass: 162.15975 = | =
2 405 Exact Mass: 161.12018 D
% 3 Chemical Formula: C4H;D,05Si,"
o 303 Exact Mass: 179.13074
203 160.11418 16311718 17913101
103 CaHz22H11 02 Siz C7Ha2H10 Siz  165.15631 175 13606 CsH32H12 O3 Siz
] | ! L SO TR e 171.65290 CzHz2H1z Oz Siz
| L T T T T T LR R I LR II'I""I""I""|''"I""I''_"_"I_""|""I'"'I""I""|""I""I""""|"" L L R B NN LN LR I AN L IR R I IR AN LR LR R
156 158 160 162 164 166 168 170 172 174 176 178 180



Interesting, m/z 149 artifact ion noted with compound containing only one oxygen

Mame: Urea, 2THMS
10 149.0448 Formula: C7H oM 2052
M 204 Exact Mass: 204117416 CASH: 18297-63-7 |Di: 973 DB: orbi
Other DBz Mone
Comment: ColumnType="Semi-standard non-polar, TG-55ILMSwith10mGuard, 30mx0. 25mm=0. 25um'"

0
/ \ 189.08727 Carrier3 azFlowR ate="1.0 mL/min" CarmierGasType="He" RIDataT ype="tovats" GradientProgramT ype="H amp"'
\\SL\ SF// StartTemp="60 C" EndTemp="325 C" SourceT emp=""250 C" TransferineTemp="230 C" Rezoluton="860.000"
/ ThH H \

Contributar="Therma Fisher Scientific” PubChenCID="87562" Mative_Metabalite_PubChemCID="117&"
Mative_Metabolite_CASH#="57-13-6" Mative_Metabolite_InChiKey="%SQUKJIIFZCRTE-UHFFFADY SA-M"
Categary="Urea and Derivatives"
& Instrument tupe: GC Orbitrap
Instrument: Q Exactive GC Orbitrap

Sample inlet: GC
lonization: EI
Spectum tppe: in-source
InChikey: MASDEENDNATR-UHFFFAQYSA-N  Mon-sterea
10 largest peaks:
7304680 173.05602 1439.0448 339,00 189.08727 736.00| 147.06557 406.00| 150.04437 101.00] 173.08602 98.00]

167.05534 91.00] 7304630 B3.00( 190.08673 E5.00(| 151.04163 E4.00| 191.08405 49.00]
oL . . I spomoed o Ml UL leoernoer | i
20 40 B0 an 100 120 140 160 180 200 220 1.1.3-Bisftrimethylsillurea; 2N N Big(timethylsilyurea; 3.Bis(trimethylzilylures; 4.Urea, MW bis(trimethylzilyl)-;
[orbi] Urea, 2TMS [in-source] 5.M bz (trimethylsilyll-urea; B.Urea, 1. 3-bisltimethylsiyl)-; 7 bis (imethylsil) wea; 8 Urea, bis-TMS;
\PIot.l’Tex‘t of Search Spectrumn 4, Plot of Search Spectrum  , Spec List f

10 143.0448
189.08727
5
55.99507 7304680 op an7es 9603632 117.047687  130.05031 | 17305602 . 20411087

g il
7730 38 B . 82 53 63 68 || 7982 590 Jogg 103 715 i P | LI 1] INSEG T 204

73
" % 189

1004

147
20 0 40 H0 £D 70 50 50 100 110 120 130 140 180 1E0 170 180 190 200 210 220

| & Urea, ZTHS J Head to Tal MF=555 RMF=ET0 hd Urea, 2TMS denvative
Difference ), Head to Tail A Side by Side ) Subtraction /' 595 610R 23.2P 1228R|

MName: Urea, 2TMS derivative
100 4 Formnula: CyHopN205iz
M 204 Exact Mass 204111416 CASH: 18297-63-7 WIS TH: 149254 [D#: 148837 DB: mainlb
Other DBz Fine, TSCA, EINECS
Contributor; Chemical Concepts
Felated CASH: 127230-33-5

]
~ / \ - InChikey: MASDFE<ZIDNATH-UHFFFA0YSAMN Mon-steren
SL\ /S| 10largest peaks:
/ hH NN\

147933 183555 73 318| 1458168 171157 |

183 74128 E6121| 45118] 190 98| 146 93

5H Senonme:

1.Urea, M N"-bis(timethylzilyl]-; 2. Urea, 1,3-bis(timethylsill)-; 3 Bis(timethyplsilylurea; 4 M N'-Bis
[trimethlziylurea; 5. N7 M 2-Bisltimethplsilurea; 6.1, 3-Bigltimethwlsiyurea; 7.Bis(trimethylsiy)
73 derivative of urea; 8 M _M"Diftimethylziyurea; 9.Urea, di-TMS: 10.Urea, bis-THS;

E=perimental Bl medisn+deviation [Hdata
171 Semi-standard non-polar. 12430 (5]

£g a7 Standard non-polar: 122846 [B]

73 33 130 204 E stimated non-polar retention index [n-alkane scale]:
i b M8 lrellvs L E | vee e _ .
20 30 40 50 ED FO 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 | Confidence interval (Diverse functional groups]: 83(50%] 382(35%] u

[mainlib] Urea, 2TMS derivative e
Y\ Plot/Text of Hit /4 Plot of Ht 7

45 E6




Abundant m/z 149 artifact ion noted with even “bulky” t-butyl derivative with one oxygen

Mame: Urea, 2ZTEDMS -
10 23113422 Fomul: C13H35M 505
b 288 Ewact Maszs: 288205317 CASH: 82475-73-8 [D#: 21 DB: orbi
\ MH. MH. / Other DBs: Mone
Si/ \S- LComment: ColumnT ype="5emi-standard non-palar, TG-55ILMSwith] OmGuard, 30m=0. 25mm=0. 25um"
CarmierGasFlawRate="1.0 mL/min" CarierGaszType="He" RID ataType="F.owats" GradientProgramT ype="Ramp" |=
\ / StartTemp=""60 C"" EndTemp=""325 C"' SourceT emp="250 C"' TransferlineTemp="230 C"' Resolution="60,000"
0 Contributor="Thermo Fisher 5 cientific’ PubChemCID="E15727" Mative_Metabolite_PubChemCID="1176"
1490448 Mative_Metabolite_CAS #="57-13-6" Native_Metabolite_InChikey="XS0UKJIFZCRTE-UHFFFADYSA-N"
| Category="Urea and Derivatives"
A Instrument type: GC Orbitrap
Instrurnent: [ Exactive GC Orbitrap
Sample inlet: GC
lonization: E|
Spectrum type: in-source
InChikey: CPPAZLMNBOKFILH-UHFFFADYSA  Mon-steren
10 largest peaks:
7304620 17205602 23113422 933,001 143.0445 554.00| 147.06555 550.00( 17305602 86.001 7304680 74.00]
27318127 23313112 B5.00| 23213350 52.00| 13202956 56.00( 14808505 56.00] 150.04438 56.00]
0 it i b L T S
40 60 80 100 120 140 160 180 200 220 240 260 280 300 1M M Bistert-butyl[dimethyl)silyurea; 2.Urea, MW" bis(tert-butyldimethylziyl)-: 3. Urea, M N-diTEDMS; 4.Urea,
[orbi) Urea, ZTBDMS [in-source] 2TBDMS derivative; 5.1.3-biz[tert-butyl[dimethy silylurea; -
Plot/Text of Search Spectrum )\ Plot of Search Spectrum )\ Spec List /
100 2313422
149.0448
5H
5730340 T3DMGED g9 pepan T7ERs 13202986 ) | 17305802 15311244 20613899 | 27318127
- LI AT TR 0 H 173 T8 201 273 ' 273
5H
73
1004 147 o3
S0 40 50 B0 70 80 @0 100 110 120 130 140 150 180 170 180 190 200 210 220 230 240 260 260 270 280 290 300
Urea, JTEDMS ] Head to Tal WMF=/48 FMF=7E3 K4 Urea, 2TEDMS derrvative
Difference  Headto Tail /A %ide by Gide i Subtraction 745 763R 75.5F 1671RI
231 Mame: Urea, 2TBDMS derivative -
10 Formula: Cy3H32M 2051
M 288 Exact Maze: 288205317 CASH: 82475-73-8 NISTH: 221737 |D#: 221457 DE: mainlb
147 Other DB s Mone
\ MH. NH\_ / Contributar: J.M. Halket, Trace Anal. Unit [TaU), London, UK
5 \H/ 3 InChifey: CPEALWBOKFILH-UHFFFADYSAN  MNon-stereo
\ / 10 largest peaks: =
u] 231993 147854 FIEIZ| 2322011 V4158|
41146| 132146] 1481361 571301 75113
73 Synonyrs:
5 1.Urea, MM bis(tert-butyldimethlsilyl]-; 2N N"Bistert-butyl[dimethyllziyurea #; 3. Urea, MN-dTEDMS;
Experimental Bl median+deviation [$data
Semi-standard non-polar. TEF12N A1)
E stimated nor-polar retention index [-alkane scalel:
Walue: 1563 iu
132 Confidence interval [Diverse functional groups): 83[50%] 382[95%] iu
17 \ ‘ 173 273 Retertion indes.
153 JIERSTRON e,
I “‘A .I .-I ". m ||. |Il.I ||_| a | L i . 198 ’ 213| - . A . . 1. Walue: 1671w
100 120 140 150 180 200 220 240 260 2807 300 | Coln Type: Capilary
[mainlit] Urea, 2TBDMS denvatlve ??Ilumnnltlass Eim._l'Standa[d rorrpolar <z
Plot/Taxt of Hit A Plot of Hit J




149 and 167 with Bis-TMS of Diacid

Name: OrbiGC_2018_1458#2015 RT: 13.64 AV:1
100 s MW- N/A IDZ 109 DB: Texd File
Comment: T: FTMS +p El Full ms [30.0000-700.0000]
Spectrum type: accurate m./z
149 10 largest peaks:
75 959.000 149 774001 73 632001 159 518001 83 503.00
141 475001 111 416.001 147 335.001 172 256.00( 185 220.00
Synoryms:
23 159 P o SYNOMYmS.
A4 141 4
111
172
185
45 il 17 1=
24 217
o 3 fl i II.5|1| ?I%i M ||I Illn I|| ) |.._I M |. ||.I 2%1 Izl?? 2IB1 2:|I‘5l 230 .
20 Lli] G0 B0 100 120 140 16D 180 200 220 240 260 280 300
(Text File) OrbiGC_2018_14582019 RT: 13.64 AV 1 finsource]
% PlotText of Search Spectrum /- Plot of Search Spectrum h Spec List j
1004 7
149
73
504 & 11 1 199
55 5 19 172 185
3034 41 T@s | 61 89 || 135 91 99 w05 | PR PO IO A P4 ‘ 179 |18 w oo 21 247 251 25 290
N i T i T e T ¥ T f 1 T T
25 [145 & es ||| Bl|es 95 gg 104 | | 1 | ‘ 18 151 204 217 231 7 | 290
45 k] 17 125 159 172 275
141
504 55
147
75 111
1004
73 N
20 30 40 50 &0 70 a0 50 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 28D Zﬁﬂ o0 310 "
|a ObiGC_2075_T4582079 RT- 136 AV T I Headta Tal MF=771 RMF=/15 [~ Hexanedioic acid, ZTMS derivative
Head to Tail / Sie by Ske J\ Subtraction 771 785R 44.6P 1514RI
e Name: Hexanedicic acid, Z?MS derivative -
1004 Formula: C3Hp6045i7 T
MW. 250 Exact Mass: 250.136963 CASH: 18105-31-2 NIST4: 332806 |D#. 11220 DB: replib
111 Other DBs: Fine, TSCA, EINECS =
0] Contrbutor: NIST Mass Spectrometry Data Center
|| \\ / InChlKey: DVGSOFSBBKDKRI-UHFFFAOYSA-M  Nonstereo
\\ /o i 10 largest peaks:
L \ 73999 75839| 111824| 147584] 55389
/S ” 141336 172262 83220 2752011 117185
B4 \ Synonyms:
55 o 1 Hexanedioic acid, bisfrimathylsiyl) ester
141 2 Adipic acid, bisfrimethylsityl) ester
172 3 Bisttrimethylsihy) adipate
83 4 Adipic acid tms)
&5 17129 159 o 5. Adipic acid, ditrimethylsilyl) ester
g1 185 37 B Bigfrimethylzibi) hexanedioate
25 33 “ 231 247 7 Adipate, bis-TMS
™ i |=| ||| Iy " I|I. "ll L . |. " |. ||I T . o ' 2ED . 8 Adipic acid, (2TMS)
20 40 &0 a0 00 120 140 6D 180 200 220 240 260 280 300 9.Adipic acid. bis-TMS i
{replib) Hexanedioic acid, ZTMS derivative < 1 L4

PlotText of Hit #, Pt of Hit




Interesting No M-CH, + H,0

MNEME: WDt _£U 1T 193HL UG ML 140 AV |

1004 27 MW: N/AIDE 111 DB: Test File
Comment: T: FTMS +p El Full ms [30.0000-700.0000]
I} Spectrum type: accurate m/z
10 largest pealks:
237 959.001 252 455001 73 252001 209 216.001 222 184.00
193 128.0001 238 127001 45 82001 221 72001 91 69.00
Synonyms:
Mo SYMOMymS.
504 252 7
73
209
193
4]5 ¥ 421 149 179
n L T b b 369 358 440 530 629
50 100 150 200 250 300 350 400 450 500 550 600
(Text File) OrbiGC_2018_145452108 RT: 14.04 AV: 1 [insource]
PlotText of Search 5 Plot of Search Spectrum Spec List
237
1004
50 252
7 197 209 222
32 361 | gy 121 s e e @ ¢ | L || I 398 440
th T i el + — i
5 25 5765 |1 gy 103 131 15 149 164 141 193 209 20y | |
5
252
1004
73 237
200 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 5
|a OmiGL_2078_14582108 BT 1404 AV 1 | Head to Tal MF=827 EMF=E44 [+ Hed-Buty-dhydroxyanisole, it
Difference i Head to Tail Side by Side ‘Subtraction
MName: 3tert-Butyl-4-hydroxyanisole, timethylsithd ether
1004 73 237 Formula: C14H24025i
MW 252 Exact Mass: 252.154556 CASH: 134291-11-5 NIST#H: 467044 |D#: 35656 DB: replib
. / Other DBs: None
Si Contributar; MIST Mass Spectrometry Data Center, 2016
252 / \0 InChikey: FIIGEKQUNYDNX-UHFFFAQYSA-N MNon-stereo
10 largest peals:
23759991 73994 252721 2381961 253149
45100 222 52| 74 86| 181 B3| 75 M
50 Synomyms:
No SYNonyms.
Experimental Rl mediansdeviation (#data)
Semi-standard noni-polar: 1562+MNAA (1)
Estimated non-polar retertion index (n-alkane scals):
5| o oy qg 181 222 P Value: 1494 iu
1 Confidence interval (Diverse functional groups): 83(507%) 382(35%) iu
o Ll L.l.luuln.ll_l '""."L .

50 100 150 200 250 300
freplib) 3ert-Butyl-d-ydroxyanisole, timethylsitd ether

Retention index.
1. Value: 1562 3 iu

PlotText of Hit A Flot of Hit



Interesting No M-CH; + H,0

Name: OrbiGC_2018_14582637-2661 RT: 16.44-16.55 AV 25

1004 267 MW N/A D 115 DB: Texd Fils
Comment: T: FTMS +p El Full ms [30.0000-700.0000]
Spectrum type: accurate m.z
10 largest peaks:
267 999.001 237 516.001 268 129.0001 251 117.000 119 110.00
223 1020001 219 9570001 91 63001 238 53.00] 269 43.00
Synonyms:
2 237 O EYTIONYMS.
HH ¥
o1 119 223 251
45 59 75 149 179 193 208 ‘ ‘
. 30 ll [ ||. .1[‘!'5 |=. 1:.15| uly 1|§?'. BT T ll| 'h. M ‘?'03
20 40 60 g0 100 120 140 160 B0 200 220 240 260 280 300
(Texd File) OrbiGC_2018_145#2637-2661 RT. 16.44-16.55 AV. 25 [in-source]
' PlotiText of Search Spectrum & _ Flot of Search Spectrum Spec List
1004 267
237
BH
115 219 251
0433 454953 596367 T377a1es Ilas 105411 D125 135 141 149 179 195 193 208 L L | |, 303
o M I M P R R R 105 111 ] 126 13 . 163 178 ! 208 [ L [ 26 | 282
45 5|3 iy o 119 155 149 153 219 251 |
50 237
1004
267
20 3 4 50 & 70 80 90 100 110 120 130 140 150 170 180 180 200 210 220 230 240 250 260 270 280 290 30 30
[a OroilaC_A015_T4582637-2667 RT. 16.44-1655 AV. 25 I Head to Tail MF=525 RMF=828 [k Hydrooy DMT, BSTFA Derivative
Difference ) Head to Tail A Side by Side 3, Subtraction 825 828R 92 .4
267 Mame: Hydrowy DMT, BSTFA Derivative
1004 Formula: C13H1g055i
MW: 282 Exact Mass: 282 09235 CASH. 6342-72-9 |D#. 52188 DB: ecc
| Other DBs: None
0 8] Comment: Hydroxy DMT, BSTFA Derivative, purchased reference, Advanced Chemical Intermediates LTD, Adam Howard, Feb
10 largest peaks:
267999 237323| 89188| 268185 73162
- 59156 2511311 2191181 1191151 91 76
," ‘ Synonyms:
5H — no SyNonyms.
! 0 237 Estimated non-polar retention index in-alkane scale):
Value: 1738 iu
29 (0] Confidence interval (Diverse functional groups): 85(50%) 382(95%) iu
5 73 ]l 251
45 113 149 213 Betention index.
29 | 53 | 108 135 163 178 | 208 | ‘ 787 1. Value: 1625.7iu
[ r Al ul I|| ; | TN m i r |||||. o iy iyl Ill I'l'. o s . Calumn Type: CEIpi”EIr)"
20 40 (1] 80 00 120 140 160 180 200 220 240 260 28D 300 Caolumn Class: Semi-standard nonoalar
(ecc) Hydrosy DMT, BSTFA Derivative | LU L

PlotText of Hit /, Plot of Hit §



Interesting No M-CH; + H,0

MName: ObiGC_2018_145H1325 RT: 10.50 AV:1
1004 33 MW: N/A ID& 105 OB: Test File
Comment: T: FTMS +p El Full ms [30.0000-700.0000]
Spectrum type: accurate m/z
10 largest peals:
295 55300] 300 195001 73 193.001 211 138001 301 113.00
225 104.00] 151 53.00] 283 87001 314 &1.00] 209 58.00
Synonyms:
@ no SyNonyms.
50 b4
73
2n
. 151 01 225 283 || 494
5 utose Lotz P e e e LN
30 60 50 120 150 180 210 240 270 300 330 360 350
(Tex File) ObiGC_2018_14581325 RT: 1050 AV: 1 [insource]
'\ PlotText of Search Spectrum jfi_ Flot of Ssarch Spectrum  j, SpecList
0
100 295
A+
73
21 05
3430 4550 5661 | 828792 102 114121 133 BT qe7 1z 131133 © 239 2 2e7 B 314
} t t t 1+ T 1 T T
15 27 45 h9 66 ‘ 85 M 03 15122 ‘IEl‘.B 147 163 181 153 21|1 225 253 267 283 114
73
5
1004
299 N
'IDZDEH]41]5!]61]T-’DED9|]'IDDHD'IZDHDHD'ISG'I'BD'I?D'IBD190200211]220231]2402502602?028‘029030031DA320330341]350361]3?1]350390'
| & OreiGC_AE_ 14581325 BT 1050 AV 1 I Head to Tail MF=8T/ RMF=83. i Silanel, timethyl-, phosphate (3:1)
Head to Tail 4 5= by Sde F, Subtraction B17 832R 47 1P
MName: Silanal, timethyl-, phosphate (3:1) -
100 233 Fomula: CgH704P5i3 g
MW: 314 Bact Mass: 314.095476 CASH: 10457059 |D4: 410661 DB: wr10
/ Other DBs: None
\Si—— Comment: Spectrum|D: 1109153; Source: NP-18-7525-0; QlI: 836 £
10 largest peaks:
\ [|3i | 2995999 73254| 3002461 3011331 211108
133 B6| 283 B9 207 67| 193 501 45 48
_Si/O \p/o Synonyms:
5 | 1ESTER
/ 2 phosphoric acid trisftrimethylsilyl) ester
O 3. PHOSPHORIC ACID, TMS
7 5'“*&_‘ 4 phosphoric acid, tri-TMStristrimethylsilyl phosphoric acidtristrimethylsih) phosphatetimethylsilanol phosphate (3:1)
5 PHOSPHORIC ACID, TRISTRIMETHYLSILYL
6 PHOSPHORIC ACID .0 .0.0-TMS
5 133 193 m 283 7 PHOSPHORIC ACID-TRITMS
147 8 TRIS(TRIMETHYLSILYL) PHOSPHATE
115 225 314 (Tl )
Y L - - L A TR ML SO -l-.l A Ay : — | STRIS{TRIMETHYLSILYLIFOSFAT
30 &0 50 120 150 180 210 240 270 300 330 360 350 10.TRISTRIMETHYLSILYL PHOSPHORIC ACID =
{wr10) Silanal, timethyl-, phosphate (3:1) < LU

PlotText of Hit #_Flot of Hit
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