NIST/EPA/NIH EI-MS LIBRARY

2020 Release
THE LARGEST INCREASE IN CoVERAGE EVER

350,643 Electron lonization (El) Spectra 447,285 Retention Index (RI) Values

e 306,869 Compounds, 43,774 Replicate Spectra e 139,498 Rl Compounds — 40 K increase
e 40 K More Compounds than NIST 17 e 111,788 Compounds with both Rl & MS

NEW COMPOUNDS SELECTED FOR IMPORTANCE
MEASURED AT NIST, THOROUGHLY EVALUATED

111 163

Loliolide ! UWA-101 Benfuresate [ Pretomanid
Plant Metabolite " Parkinson’s drug Herbicide Antibiotic
O

43
< HN

I

125

196 135 256 67 109

29 51 7 29 43 556 79 | 107 | 135448
. 60 o 78 os 189
115 147157 178188 15 177 192 241 123 440
|||‘I T |T| Il ||I.|| D_

20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 21l 20 40 60 80 100 120 140 160 180 200 520 o0 40 80 80 100 120 140 160 180 200 250 240 “2e0 U B )

Also TMS, Ac and Me Derivatives

1,000s of New Compounds of

Gardenia amide [ERY MK-212 Analytical Interest
Flavor/Fragrance Serotonin Agonist Anxiolytic drug N Human & Plant Metabolites

0 ' | Flavor/Fragrance — Food
Drugs & their Metabolites
Forensics, Toxins

Pesticides —Contaminants
n | Industrial Chemicals

42 86 130 I
28 521 66| 79| o3 106 168 183 168 195 216 273 1 PEtrOChem|Ca|S,

20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 2- ' "l' T

0 120 10 80 200 240 200 0o Surfactants, Lipids, ...

Benzeneacetamide, N-(2-naphthyl)- - MS Interpreter E@g

File Edit View Options Help

= S| [T 2 [L|U [towres v| «| o] [metazim ~]

NIST MS Search 2.3 - [Hybrid precursor = 380, Presearch Default - 100 spectra]
SRBERE~ « %
["{File Search View Tools Options Window Help —|l& %
& & [1.2n 1-242-methyl-4-42:(, & a @
N I S M S E X E rc. Formula Calculator | Maximum Rate: 93({chain) @ 143 m/z
1 2 N 4 4 mjz exact mfz |formula | loss type H |rate [relrate (ion.rate (abund |O+
_ ] = [143 500 mDa -
I [ Ry — ass | | | E3 = Lozs =1UE 143 (172) |143.07295 |C7gHgN |CgHgO |g-ShifyDiss [+1 | 93 | 100

— - s 380
malnl!b; replib; 306622 total spectra 1 . J Formula | |C1BH15NO ﬂ Parent = 261.1145

Il .
S E R N T E R FAC E 1000 900 | 800 700 600 | Odd | 8 |143.036571 36 | 9 7N N I N T E R P R E T E R
J Even| 7.5 (143.04914( 49 |10 | | | |
E 72 10 o J,/’f AN J./’f
S~ 7 T~ -

1 (mainlib) 2-Naph... 2 (mainlib) 2-Naph... 3 (mainlib) 2-Naph... 4 (mainlib) 2-Naph... Odd 7 |143.07295
38 939R 118DM 922 928R 118DM 908 908R 118DM 907 907R 0DM i 273290308 321 Even| 6.5 |143.08553] 85 |11

HO HO 3 30 60 90 120 150 180 210 240 270 300 330 360 390
@ 5 g N @ _240libs_20200115.eval) 2-Naphthalenol, 1-[2-[2-methyl-4-[2-(2-methylphenyl)diazenyl]phenyl]d
N:N : N—N N—N N @ Plot/Text of Search Spectrum j Plot of Search Spectrum 4 Spec List
§ OH OH 5 NN m

. @@ @@ 9 1004 91 115 143 Mass Spectrum for C18H15NO; Mass = 261; CAS = 73190-70-2;

. 3 s 1 380 Benzeneacetamide. N-(2-naphthyl)-

O R O M P 0 U N D S O T 5 (mainlib) 1-Naph... 6 (replib) 2-Napht... 7 (mainlib) 1-[3-(2-... 8 (mainlib) 4-(4-Nit... 50 65 261 il W — il E T | B il ] H E I E
906 909R 118DM 863 929R 118DM 788 795R 90DM 785 785R 87DM 0; 3951 77 | 104] 128 171 190 239 273291 309 349
H°~ /@v | 273051 17 128 171189 233 2?73 306 351 O N N E C I EA KS
N-N @ N-N M

0
nO |
W >0 262 380

on O
IN LIBRARY NN on 8 o o1
@ Q19 1001 115 143
ﬂ ﬂ OH L I I S B B ) L N NN N N
30 60 90 120 150 180 210 240 270 300 330 360 390
9 (mainlib) 2H-Ind... 10 (mainlib) 1-(4-... 11 (mainlib) Indol-... 12 (mainlib) Benze... |a2-Naphthalenol, 1-[2-[2-methy/Head to Tail MF=938 RMF=939 [*2-Naphthalenol, 1-[(2-methyIpl|
m}\ Head to Tail /, Side by Side # Subtraction 938 939R

775 816R 50DM 767 820R 50DM 767 779R 36DM 766 835R 119DM

or @ _NH@ 143
NH 100 115
o o ol A
Lo &0 & | oD
~ v "5
N=N

N E W A l R E T E N T I O N 13 (mainlib) 2-Nap... 14 (mainlib) 2H-In... 15 (mainlib) Hydro... 16 (mainlib) Benze... 50 —
756 756R 90DM 752 790R 50DM 747 765R 105DM 739 746R 38DM 65
1 2051 | 77 128 171 233 M AJ O R U P DA I E
i

189 218

- @ 27
~ rl
- 0_
I N D EX ES I IMAI ES ] 30 60 90 120 150 180 210 240 270 300 330 360 390
Names # Structures
1 N

- [(mainlib) 2-Naphthalenol, 1-[(2-methylphenyl)azo]- ]
Hit List Plot/Text of Hit # Plot of Hit m,"z:

L-Click/R-Click == Next/Prev fragment

New Evaluation Process T

NEW LIBRARY Structure Search

Hybrid Search
BUILDING METHOD MS Interpreter

e Chemical
Wikipedia Tandem Structures, Inventory

3nd
Lib N
ey SELECT COMPOUNDS, — A
Chemicals Spectra & RI Hold ]/ R‘:}jﬂ:

MEASURE SPECTRA of Interest

FoodDB Czn;bine Acquire C ond
ank ORGANIZE BY STRUCTURE ustom
EPA/FDA Lists Library Evaluator

LAYV MULTIPLE EVALUATIONS Available l —

UHFEEAOYSA-N Drug Bank Chemicals
Software

New Compound Selection Process

Select Best
MS INTERPRETER NIST Replicate Final
InChiKey y Evaluator
HYBR'D SEARCH 2020 Assemble

Resolve
Inconsistencies

http://chemdata.nist.gov lesr

U.S. Department of Commerce




NIST Tandem Mass Spectral Library
2020 Release

31K Compounds, 2X More than 2017
186K Precursor lons - 1.3M Spectra

Fragmentation Methods Precursor lon Types

27,840 HRAM (High Res Accurate Mass) Compounds] 26,575 Protonated

29,890 QTOF, HCD, IT-HRAM, QgQ Compounds 12,589 Deprotonated

29,444 lon Trap Compounds (Low Res., up to MS%) 10,032 Water/Ammonia Loss

246 APCI HRAM ‘Extractables and Leachables’ 24,167 Other In-Source Generated

Wide Variety of Compounds

Vitamin D3 Marbofloxacin C15FH15N304=p-C2H5N Naphthalene C13H18N=p-COH11NO Fentanyl
Metabolite Antibiotic C8H6=p-C2H2 E&L, APCI Drug
=
C8H9=p-C14H20N20
C19H31=p-C8H140 X e I

/
C9H13=p-C18H320 \ C17FH18N403=p-H20 C6H6=p-C4H2

C14FH15N302=p-C3H5NO2

i L C19H25N2=p-C3H40 i
R B B B L L B B I I I L AL IR D S : — L B B L L
230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 ' ' ' ' 120 210 240 270 300 330

Malathion Luteolin glucoside Lopinavir C38H42N3012*2=p-C39H97023"2 Fuc-GM1(d18:1/16:0)
" C21H19010=p-H20 CIH16N302 . . . o

Insecticide Flavone Antiviral Glycolipid

// N\

H
_< _ | 'S.‘.' =p-C23H33N2012
O

/= H
H A \\_MH_Q_

C8H1405PS2=p-C2H60 _ _

s

C6H703=p-C4H1303PS:

O

O— NH
C17H1307=p-C4H804 L

=p- C27H34N303
C8H1304=p-C2H7S202P C18H170
C8H90

. l l C29H37N4O4 I
I L D D T T T T T T T T 1 T [ T T 1 L 4— . i I"'..I'..I

I|IIII| .I|IIII| |F|||l||||||||||
LA L B I B

| I I Tl i —
o 120 1m0 1m0 ov0 oo oy e o 280 300 320 340 360 380 400 420 100 150 200 250 300 350 400 450 500 550 600 ' 880 990 1100 1210 1320 1430

GIu—Asp [M+H]+ - MS Interpreter

Types of Compounds and Spectra CERE LT Bl mnP ' M5 Interpreter

Mass | ‘|1340449 |10 v Pem| Loss -1290425 mjz exact mfz | formula

e | [T ] et - 230074 134 (1/2) [134.044785 |C4HgNOy C O n n e Ct Pe a kS to St r u Ct u re S

1 lon O+E | RDB Mass Ppm|C | H H
CgHgNOg|Even| 15 |134.04478|-0.9 | 4 | 8

Surfactants, ] [
YN

N __ Forensics # Contaminants 75%(+) 25%(-) i
Bloactive  Lipids l Sugars and Glycans 32% MS? in-source

Pe ptldes\ \ 8% M S3 a n d M S4 Nass Spectrum for CO9H14R207(H):; Nass = 263.0874: CAS - 3918-84-1: [E+H]+

. protonated Glu-Asp [M+H]+
Pesticides Over wide energy range
P Metabolites

(human and
JENY)

6,000 human
metabolites

0
miz: 50

L-Click/R-Click == Next/Prev fragment

Hybrid Search - Identify Compounds Not in the Library

Name ~ Name: Scan:452 RT-0.899 PrecursorScan-446? nMSN:390 MonoisoPrMZfra| ... S.. Name A ms1Precursorintens:1606296.25 ms1PrecursorRT:33.270

1 Scan:3 RT-0.017 PrecursorScan-2? nMSN:1 MonoisoPrMZfromRaw:0.0000 Prex 278.1230 | MW: N/A ID#: 13161 DB: History 1A Scan:12924 RT:33.272 PrecursorScan:1 S T 1l L e
. . ; ; : ID#: 4 DB: Text File

2 Scan-4 RT-0 018 PrecursorScan-2? nMSN-2 MonoisoPrMZfromRaw-0 0000 Prex 190.0507 ggmpgﬂzg 'H[;'S?]_ S8 SO B L0 L ReeUEoIScan ) e Comment: Charge=2 Parent=1112.3982

| Cran-E DT-N N10O Dravcasren riC -0 nRACKI-2 KA 1 Dbl 7 frarm D —ane- N NNWMIN Drne W ) p .

- B B :lames,( Structures / Spec List 50 10 largest peaks:
< > Comment: Charge=1 Parent=278.1252 hr_msms_nist; 1026712 total spectra 204.0863 819.2858 1055.3745 1346.4706 1567.5593 657.2337 999.00| 366.1389 655.34 | 204.0863 194.77 |

Names /_Structures [ Spec List 10 largest peaks: 100 PRI N S 'SP N (PPN L . T e . OPOY 18105541 658 2366 154.84 | 274.0917 144.18| 1346.4706 110.78 |

lhr_msms_nist2020_v41: 1026712 total spectra 60 120 180 240 278.1250 999.00 | 232.1193 94253 | 214.1086 500.70 | 130.0507 34 150 300 450 600 750 900 1050 1200 1350 1500 1650 1800 292.1023 94.39| 528.1918 85.27| 1055.3745 80.01 |
- - - (History) Scan:452 RT:0.899 PrecursorScan:4 | < > (Text File) Scan:12924 RT:33.272 PrecursorScan:12923? nMSN:10825 MonoisoPrMZfromRaw:0.0000 PEPMASS:R(| 819.2858 72.26 |

Plot/Text of Search Spectrum }, Plot of Search Spectrum } Spec List [

PlotText of Search Spectrum ji_ Pt of Search Spectrum ), Spec List 10

657.2337

100

1000 900 800 700 600 500 400 300 . 366.1389
1 (hr) G2S1 [M+2H]2+ HCD 14... 2 (hr) G2S2 [M+2H]2+ HCD 14.. ~

| T I T [ T [ T [ T [ T [ T ]
1000 900 800 700 600 500 400 300 200 100 214 1086 922 967R 0.00P 291.094DM 897 956R 0.00P -0.0012DM

L-Glutamic acid [... |L-Glutamic acid [... L-Glutamic acid [... a-Guanidinoglutari... a-Guanidinoglutari... 85 0654 130.0507 | RP—
707 850R 130.065..,:706 786R 130.065... 702 851R 130.065... 700 844R 130.065... 700 840R 130.065.. ] 168.1029 m ﬁ%ﬂ%ﬁﬁi — B — — 1346.4706 15675593

102.0556 l , 198.9106 254 9528 - MPIF I S 1} R —m—eee... - s 1711,5051 181055
- _ . - s - . | ] 20 I l L [ ' Yb4 C48HB1N3036+H-H20 1549.5476
OH OH 3 (hr) G2FS2 NeuAc [M+2H]2+ ... 4 (hr) G2FS2 NeuAc [M+2H]2+ .. B6-Yb4 C40H66N2030+H 1055.3749

HN\\(NH o HN;}NH o | 874 946R 0.00P -146.059DM 865 941R 0.00P -146.059DM 1 O B4 - B2 'Y

HoN o HoN o a6

HO HO m W Ya3-Zb4 C28H46N2020+2H 657.2329 \/. B4 m P m
al ab ab ab

4 /

. i 6 B4 B2 a3
: S . C4H8NO2 & = O m ®

(25)-2-{[(1S)-1-Ca... (S5)-2-Ureidopenta... L-Glutamic acid [... (S5)-2-Ureidopenta... (25)-2-[[(1S)-1-Car... C5H8NO3 5 (hr) G281 [M+2H]2+ HCD 20..6 (hr) G252 [M+2H]2+ HCD 20.. -

698 836R 130.065... 696 838R 130.065... 696 835R 130.065... 694 831R 130.065... 693 838R 130.065... 100+ 856 937R 0.00P 291.094DM 848 934R 0.00P -0.0012DM 100+  Ya3-7ba C28H46N2020:2H 3661387
UM SRR U A A A SRR A B R AR AR A SN DA A SRR SRR AR AL~ AR 160 240 320 400 480 560 640 720 800 880 960 1040 1120 1200 1280 1360 1440 1520 1600 1680 1760
0.0H 0-OH o0 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 29C Wﬁ- [aScan:12924 RT:33.272 PrecursorScan:12923? nMSN:10825 Md Head to Tail MF=856 Dot=937 - G2S1
C C |4 Scan-452 RT-0.899 PrecursorScan-446| Head to Tail MF=707 RMF=850 v L-Glutamic acid as | Difference ) Head to Tail { Side by Side }, Subtraction | 856 937R 0.00

/[v\{N HWOH HMOH /[v\{N HWOH [\ Difference ), Head to Tail {_Se by S )\ Subtiacton J KD Name: G251
NH> Name-: L-Glutamic acid 7 (hr) G3S3 NeuAc [M+2H]2+ ... 8 (hr) G3S3 NeuAc [M+2H]2+ ... 100-] Precursor type: [M+2H]2+

834 927R 0.00P -656.229DM 832 926R 0.00P -656.229DM Instrument type: HCD
| 100~ Formula: C5HgNO4 Collision energy: NCE=20%

C5H8NO3 MW: 147 Exact Mass: 147.053158 :j%% 1 Precursor m/z: 966.8511
i i ; ; i o iofi ; i i ; C4H6NO g a .
L-Glutamic acid [... L-Glutamic acid [... L-Glutamic acid [... a-Guanidinoglutan... a-Guanidinoglutari... il CASH: 56-86-0 NIST#: 1188710 ID#: pa B“% Formula: C73H121N5054

692 837K 130.065_.. 689 825R 130.065... 685 843R 130.065_.. 685 838R 130.065... 684 824R 130.065... M m% hr_rr?s_nismﬂzﬂ_vﬁ VLY LD Vg Lo MW: 1931 Exact Mass: 1931.68759 NIST#: 3207079 ID#: 807613 DB: hr_m
H OH

Comment: NIST Mass Spectrometry Data Center
Other DBs: None = =

9 (hr) G2FS NeuAc(2-6) [M+2H... 10 (hr) G3S3 NeuAc [M+2H]2+ ... e lon mode: P
Compound 1D: 0 827 924R 0.00P 145.036DM 800 887R 0.00P -656.229DM | Instrument: Orbitrap Fusion Lumos

HN\NHI\/{ HN\NHI\/{ i NH> Compound Hash: lonization: ESI
HoN C t: NIST Mass Spectromet wq I Collision gas: N2
2 0 L A B S L B S IR S ass Speciromety w B“ﬁ“ 0 Ll L P UM DY T ,llﬂl ¥ B 5 4 B Sample inlet: direct flow injection

A Data Center a3 ) T )
60 90 120 150 180 210 240 270 Notes- Consensus spectrum- se T 280 420 560 700 840 980 1120 1260 1400 1540 1680 w& MSZ o o ) L
C5HINOA4 (hr_msms_nist2020_v41) L-Glutamic acid_[M+H]+ HCD 25% 7 P=148.1 | 5o oo “OnSensus speetam, | Lo i e e D o : ’

B NIST

National Institute of

http://chemdata.nist.gov R




