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NIST Mass Spectrometry Software and Wiley Libraries

»Free software suite for processing mass spectral data

»Supplied with the purchased commercial libraries or by instrument manufacturers
=Utilized with Wiley Libraries for qualitative mass spectral analyses

»Both GC-EI and LC-MS unknown identification

*"|mport data?® from variety of instrument manufacturers

»Searches by spectrum, structure, name, CAS No., peaks, MW, MF, etc.

= AMDIS3412 gvailable for processing mass spectral files (vendor and netCDF formats)
=MS Interpreter213-15 for correlating molecular substructures to ions

=Structure Export and Import using vendor Drawing Packages?



Help Files for NIST Search

-"Hover” over Program Icon with mouse and function description displayed

£E] NIST MS Search 2.4 -

Efile Search Miew Tools Options dWindow Help
) o= WE =« F ’\ o MIST Mass Sp.ectraIlDatahasnla calivol
B 2 very quick guide to using SMDIS
AN - % AMDIS Help
@ %+ & EI |1 unknown \'\1@ E{il@ 8 & Y AMDIS Manual (pdf)
# Srz. Mame N ﬁ AMDIE_32 Default P
: . E:,'] Connect NIST WS software
1 E unknown Replicates Off/On ) "
El & Tandern Library Users (pdf) Help and

-Detailed documentation for NIST Search? and AMDI|S34.12 % mﬁjcwmr
preter

-MS Interpreter included in NIST manual? and in posters3-15 S MS Search v.2.4 Manual pdf)
-Windows Program Group E] MS Search 2.4

-"In program” assistance for all three programs Quick Start MS Search (pdf)
B Read Me AMDIS

| Read Me Lib2MNIST

| Read Me M3 Search

Tandem Library Use {pdf)

Y8 SEEEE” %

\ Go to Update Website

)

- . own - MS Interpreter W
@ b = E [1. unknown Download Libraries - — — -
et s — | File Edit ViZw~Qptions [Help
# Src. Mame - i
|| || S~ mag
b Cholesteral I Wifhat's Mews
— bazs | r+ |= I43 About 5 Interpreter..,

E AMDIS Chromatogram - Component Made - 15028T.D - [D: MDIS32\DATAVI 50281

Hﬁ File  Analyze Mode Wiew Library  Options  Windowr !\P‘Ip _]

Bun Rescale I Infa... | 4| 'I h L\F"Cnntents
Abundance 0 targets (T), 104 components {¥] Help on Current
100

Abhout AMDIE

Goto AMDIS website

73



NIST Software in General is “Windows Compliant”

-left click (LMB) to select an item, double LMB on that item to perform operation

-right click (RMB) in area or item to see operations that can be performed or to change properties of
window

-LMB on first item and last item to select group while holding shift key

-LMB to select/deselect individual items while holding Ctrl button

-use up and down arrows on keyboard to step between entries

-some NIST windows such as librarian have no delete button to delete ions, must use delete key on
keyboard!

-control a (select all), control x (delete selected), control ¢ (copy); control v (paste)

-control k copies entries into windows in tab-separated text format, e.g., paste into Excel

-F1 MS Search help Tip 3: LMB and drag to

-F9 send spectrum to MS Interpreter rearrange order of column
-LMB and zoom mass spectral windows, RMB then LMB to zoom out headers
|
# Lib. Mame kd atch Prob. (%] Rl H.Mat Sy DBz =
1 i Undecane 95 A 55 ]
2 i Undecane 945 448 1100545 4 a L
3 R Undecane 944 448 1100 5952 4 a I
4 w Urdecans 337 473 - 355 1 1]
5 w Urdecane 933 443 - 350 1 1] B
E w Urdecane 43 443 . 933 1 1]
-LMB on column of interest Tip 2: When viewing structures
-Can sort in lower value first or higher Tip 1: When reviewing search in MS Interpreter, use left and
-Will show use in mixtures in example results, use up and down arrows right arrows on keyboard to

on keyboard to quickly step quickly review results!

later in presentation
through results!

4 I
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Library Search

-1 =

Copy Speckrunm

[ WE=

Send To

MW Estimation

|l and/or Br Estimation

]

Prink

Print Preview

il |

Change Splitker Crientation

oot [

Customizing the Windows

e
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o |
i
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e
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[roinil) Asgirin

£ all 1

| 4l |

PFlot/Text of Search Spectrum # Plot of Search Spec
= sy

+

53 49 75 81

0 T

100+

29 4] L7

I I I
20 30 40 IO

&

e
0 &l

i Aspirin

-RMB within any window of interest and
select properties to change window information
and/or layout

-place cursor over any bar between

100 43‘\ (top or side) windows and then LMB
| 26 »| 0 @ and drag to change the

size of a window or make window so
small it essentially disappears.



Customizing the Windows (continued)
-RMB in display windows then LMB to “Change Splitter Orientation”

Mame: example to be used to demaonstrate kS interpreter -

100 Mws NAA D 20 DB class_esamples_final_2

Compound 1D: 0

Compound Hash:

Comment: example to be uzed to link stiucture with spectiumy LT R (1 1 | e TN | R ks "I ] N
and isotope ratios with M5 interpreter; also basic demonstrati .

spectium yf-2015-02-04. eval] [ lerar}f Search

‘ InChikey DEATUUIMIGEYMUI-UHFFFADYSAM  Mon-stere

Status: Accept | 2019-03-27-21:29.47 | James Litile | ok Structure Simila I’ity Search
/ 10 largest peaks: 1

w=d

201999 2039541 9434010 173283 175279
2081961 2801921 2181551 2201431 2731111
/ Synorwms:

. . / RO EPnonyms. i
Tip: All mass spectrain / Meutral Loss Display

- 5 Invventary number : 30537

windows can be “Boxed” to BL: 16954
BT min: 9.4085

i Date : 20190202 [15h 29m 40:
expand by LMB and dragging to 3 ﬁlﬁ‘emgﬂuctgé [”T"’ﬁ?: o) Copy Plot \
. b b : it t
ex_pgnd/enlarge, _restore to 173 st e Frord S5 st He B2 Copy
original by RMB in spectrum 258 Inlet temp : 2500 ]

18 Program type : Ramp
i 1 i Start temp : 50C
region and selecting “Zoom o 122 273 Sha b B cend Ta ,
0ut" - ‘ 24 181 Heat iate : 15C/min
50 I 330 End temp - 300C .
ol 15 JL o R 1 NN T A Nk v | N Find hold - 7.333 min Capy Structure to Clipboard
20 40 B0 B0 100 120 140 160 180 200 220 240 260 280 Calumn Brand name : Agilent CPE333

[class_examples_final_2) example to be uzed to demonstrate WS interpreter 'ﬂcfﬂm: ¥ 5

Plot/Text of Search Spectrum , Plot of Search Spectrum A Spac List

I Estirmation
Cl andfor Br Estimation

] Print

: example to be used to demonstrate MS interpreter Print Prewvisu

Bt \MAA 10 20 DB: class_examples_final_2

trer Crientation

DCOTUUMIGEVMU-UHFFFADTYSAN  Mon-stereo
Status: Akcept | 2019-03-27-21:29:47 | James Little | ok

Irerentory numlper : 30537 &
10 20
5 7
94
258
" 55 122 28 273

10 20 3 40 50 60 70 B0 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 230
[clazs_examples_final_Z) example to be used to demonstrate M5 interpreter
Flot Text of Search Spectum ), Plot of Search SpectumJ, Spec List /




Tour of NIST Search Program
(Top Links)

-Restore and Create
user Configurations

- Most used listed {E] NIST MS Search 2.4 - [Ident, Presearch Default - InLib = 431, 57 spectra] -
ElEiI Search Wiew Tools Options Méindow Help
Dpen.., Ctrl+0 ?
Print Setup...
{ & Print Report I5 derivative v]@ T @ &

N

N

Print &uto Report

Save Configuration
Restore Configuration
1class_config

2jl_hybrid

Exit

TS derivative

3, 1-(3.4-dichlorophensy)-

=

thenzyllpropan-2-amine
benzyljpropan-2-amine (...
~divlbis(pyridin-3-vImetha. .

L Bt LT el



Tour of NIST Search Program (continued)

(Top Links)

{E] NIST MS Search 2.4 - [Ident, Presearch Default - InLib = 481, 57 spactra]l e

Eﬁile Search VWiew Tools

Options WMindow Help

cEBERESHES

@ t! = E 1. Benzc

Llsary&arch Optiohs

Replicates ]@ %;;;@] @. @ ?

Spectrum Import Options

Pubchem Search options

303 options

Comment Field Display

# Srco Mam
1 I Benz
b b Acet
3 ki 1-Mo
4
F

EF3-0ME, =13, 4-CICAIOrOEnEmy

ki g-Mitroguinoline

Lei k- A-TMichlarabhonalinrnnan-2esming

-I prefer min/max of both spectra

m/z range

@ Maormal display

Anchorz

() Meutral Lozs digplay

1 Scale az gearch/spec list spectrum

(71 Scale az hit lizt zpectum

@ Min/max of bath specta

(") Fized  Minm/z |0

b ax sz | 1000

| ok ]

[ Cancel

] [ Help
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Tour of NIST Search Program (continued)
(Top Links)

@NIST M3 Search 24 - 5 ult - Inbib = 554, 31 spectra Tip: When reviewing results,

(K| File Zearch Miew Tools Options Window Help use up and dov_vn arrOW_S on
keyboard to quickly review

RS EBEER - ® result -
*

h = BT [I.Acetune v]@ L. @] & R Y
# S Mame
1 b Benzoic Acid, ThS derivative Only shows best hit with
2 b Acet
== same CAS number
Turns on or off replicates in
Demonstrated by Search Results for Acetone: search results shown below

Lik. batch R.Maich Zyn DBs MName

599 949 g Arcetone

YD D DD I IE

Acetone

-Can toggle viewing replicates by Acetone
“left-clicking” on + or — box here

or icon on toolbar shown above

Acetone
Acetone
Acetone
Acetone

FF F F F ¥y o=

Acetone

11



Tour of NIST Search Program (continued)
Icons in Lib Search Window

T —
£E] NIST M5 Search 2.4 - [Ident, Presearch Default - InLib = 491, 55 spectra] L

E|£i|e aearch Wiew Tools Options Mindow Help

SHEBEED" « 7

&5 (1 Aspinn B 1@ Q@
BNV ar Ay
3 & ( 8

LMB to start search or double LMB on entry in spec list window
LMB to do structure search
Critical search criteria for structure and spectra search
Search results stored and ability to clear list
“Show/Don’t Show” replicate entries in NIST library
Only show best hit of entry with same CAS number, minimizes looking
at redundant entries in search window
View Hit List Search Options (see details next slide)
After search, shows sub-structural information based on search results

12



Tour of NIST Search Program
View of Hit List Normal Search Options Utilized

LMB the “View Hit List Search Options”

See details of the last search performed

Also, an abbreviated description of the last search noted at top of NIST search window
Furthermore, at the bottom of the screen, respectively displayed, are the types of searches that will
be performed and the type of results currently displayed

£E] NIST MS Search 2.4 - [Ident, Presearch Default - InLib = -1101, 100 spectral

ElEiIe search Miew Tools Options Window Help

» B2 SHBEEE « %

@ I» = LI [1. unknown MS interpreter no SW ;1)
3
2

honNE

\{'t List Search OO i 4E] NIST MS Search 2.4 - [Ident, Pres ult - Inlib = -1101, 100 spectra] N
garch n File Zearch Miew Tools Options Mindow Help
arch Type cll’lo % ﬁ . % B iz ?
|dentity : Marmal
Search Options '@ b Ii' E [1. unknown M5 interpreter no structure v]@ %;;; @ @ @
Fresearch default |
Lirnitz : Minimum mez equals to 10, Minimum abundance 4
1.
Mo constraints %

' Librany Irvohved Type of Search: Ident Displayed: [dent

mainlib A — 252 PM
replib s BxocE9P0Dra&®E o
w12l i 8/30/2020
wlZmain

13
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Tour of NIST Search Program (continued)
(General Window in Lib Search View)

E] NIST MS Search 24 - [ident, Presearch Default - InLib = 534, 31 spectra) el
T File Search View Tools Options Window Help _ =[x
BESEAEEE" «?
@ $» & LI [1Acelone @ @ 8 K
1 * Sie MName - 43 MName: Acetone -
N 3 | 1004 Eomule: C3H50
\A M BenzoicAsid TMS derivativa Mvy: 58 Exact Mass: 56.0418649 CAS# 67-54-1 MIST# 114413 [D#: 8670 DB: mainlib 5‘
z M Acetone Other DBs: Fine, TSCA, RTECS, EPA, ISP, HODOC, MIH, EINECS, IRDB -
3 M 1-Nonen-3-one, 1-(34-dichlorophenyi)- Cantributor: NIST hass Spectrometry Data Center, 1330 4|
4 K B-Nitaguinaline InChiKey: CHOPPACGZOOCGHUHFFFAQYSA-N Nan-sterea
5 ki N-(2.4-Dichlarohenzypropan-2-aming Synonyms:
50 1 2-Prapanane
3 ki M-z 4-Dichlorobenzyljpropan-g-amine i 2P Ketopropane
7 ki Piperazine-1.4-civikis (ayridin-3-yimetha, o 55 3.Dimethyl ketone
B 8 ki N-{4-Chlorobenzyljcyclopentanaming 4.Dimethylformaldehyde
- > 15 42 E Methyd ketone
Names ( Sskires Spae Tt e |2I7 . @ e eoles # Fropanone
rmainliks replik; wi Zmain; wi 2rep; w2l 1165851 total spectra 0 T — ol T = T 7 Pyroacetic ether
100 10 20 30 40 50 50 70 | B.(CHI2CO L
— e —
(mainlib) Acetone ‘ m ’
PlotiTest of Search Spectrum _PIot of Search Spectum Speo Lt
B b i / 5
50
5 58
| ] 314 P e 52 g2y w7 mBapa® |« 57 | ss
i [ ) i |
1000 ol 00 700 500 37q L6 % gp oy 28 29 31 363738 39 40 41 4, [ 44 57| 5
58
#  Lb Match  RiMatch Syn DBs Mame ~ | 504
3 — R Acetone 100+ &
Acet ' | ' | | . | , ) | a T T
t o e B 10 15 20 2 30 3 4 45 50 55 50 o5 70
"= Acetone I Head o Tail MF =090 FMF-039 ~ Acetone
k. R Acetone Difarsncs )\ Head to Tail_{ 598 by SdaJ,_Subiraston E=EE
L. R Acetane = —
ame: Acetone a
LL: R Acetone 1004 43 Formula: C3HE0
- R Acetone b 58 Exact Mass: 58.0418649 CAS# 67-64-1 MIST# 114413 [D# 5870 DE: mainlib L
L= m 2-Propanane, O-methyloxime Other DBs: Fine, TSCA, RTECS, EPA, USP, HODOG, NIH, EINECS, IRDB
L* m Acetone-D6 Contibutor: NIST Mass Spectomety Data Center, 1390 — |
L= s Acetone-DE InChlKey: CSCPPACGZOOCGH-UHFFEAOYSAN Non-stereq 6
. ) Synonyms
b=or Acstone-DR 504 12-Propanone; 2 f-Ketopropane; 3 Dimethyl ketone; 4 Dimethylormaldehyde; & Methyl ketone;
1 0 Diisobutyl cellosole 5 6.Propanane; 7.Pyroacetic ether; 8.(CH3)2C0; 9.Dimethylketal: 10 Ketone propane; 11.Ketane,
2-Propenal, 3-{2-uranyl}- dimethyl- 12 Cheiron acetons; 13 Rera waste numbier U00Z: 14 UN 1090. 15 Sasetons; 16 Prapan-2-
Acetone-oxime 58 one; 17 NSC 135802, 18 UN 1081 (SalyMix). 19 Acetone oil (Salyhi;
5 wl o7 42 Exmeti | s cheui
25 39 Rl on (#dats)
wl . T ik EA n 4 . 5753 . Semi-standard non-polar 48716 (48)
7 owl 20 0 40 5 e 70 | Standard non-polar 4724 (62)
8 wl 791 S Polar: 1956 (112) i
Names _ Stmctures 716 = 534, Hit [T~
] \ Lib. Search Other Search [ " Hames [ Compare P raion
For Help, press F1 Type of Search: Ident Displayed: Ident

Spec list window for import of spectra and structures from other programs
Histogram, Statistics on search
Hits list, step through by LMB then up and down arrows on keyboard
Unknown spectra and info
Comparison of unknown to selected hit result, many different display options with tabs at bottom left of window
Spectrum of hit and other associated information

Accessing other windows and associated functions

14



Tour of NIST Search Program (continued)
Tabs for Other Functions Accessed at Bottom of Main Library Page
(Many Detailed Discussions in Future Webinars)

-- 1L ey v
||'\ MNames A Structures f InLib = 2&1, Hit List t\PIDt."Text of Hit A Plot of Hit }f

Lib. Search | Other Search J MNames ‘ Compare J Librarian

For Help, press F1 f 4 4 f

WnN =

/ b/ /

1 2 3 4 5

Lib Search-main window for searching spectra and structures

Other Search-search by CAS, MW, ID no., partial name, MF, etc.
Names-search by name, often 2-100 names for same compounds,
e.g., check out aspirin on next slide

Compare-Window used to compare spectra, also can display best

hits from search

Librarian-window used to edit spectra, correlate spectra with structure,
create user libraries, type in spectra manually, etc.

15



Tour of NIST Search Program (continued)
Name Search Tab

EEL T S Searc 24 s

B File Search Miew Toals Qptions Window Help

%%E%ﬁl%EM«?‘

|ﬁSPI|UN ‘ [Cleal] a-z [mainlih v]Lme MAIMLIB -
100
Aspirin acetaminophen ester
Aspirine
Azpirin-Free Anacin (Salthix) 3
Aspirin methyl ester 1 2
Azpirin, TEDMS derivative
Marme: Aspitin
. Eormula: CgHg04
1. Toggle letters Only or b 180 Exact bass: 180.042258 CAS#: 50-78-2 MIST#: 250572 |D#: 125480 DE: mainlib
letters/numbers Other DBs: Fine, TSCA, RTECS, USP. HODOC, NIH, EINECS
. . Contributor: Virginia Division of Forensic Science
2. Searchone library at a time InChiKey: BSYNRYMUTXEXSQ-UHFFFAQYSAN Non-stereo
H ; H H Belated CAS# 11126-35-5, 26914-13-6, 98201-60-6, 2343-94-2
3. Replicates,derivatives,isotopes, E—— ' ' '
stereoisomers in pull-down menu 1.Benzoic acid. 2-(acetyloxy)-
¢ Salicylic acid acetate
J.o-Acetoxybenzoic acid
4.o-Carboxyphenyl acetate

Tip: Difficult to see components in 190 Talacen (SalyMix)
pull down menu, thus RMB on 191 TheraFlu (Saltiix) 198 associated names!!
i PETST ; ; 192 Triaminic Sore Throat Formula (Saltihdix)

Aspirin”in name list, then either 193 Tylenol Allergy Sinus (SalyMix)
Send To/ Spec List and search or 194 Tylox (Salthix)
Lib Search directly; See improved 1gg-$an%qispgiﬂlsmmji>ﬂ

. . . A lcadin [=1 I
display in Library tab on next page 197 Zydane (Saltihix)

198 MWhygesic (SaltMix)

16



Tour of NIST Search Program (continued)
Improved View in Library Tab Compared to Name Tab

-increase from just displaying replicates in both views to including isotopes, stereoisomers,
and derivatives as explained in slide 32

Improved view after sending to Spec List and
searching in library window

Limited view for aspirin in Name Tab Sl S L RSN r
L.R Aspirin
From MAIMLIB k‘ L. R Aspirin
® From MAIMLIB ' L L.R Aspirin _
Replicate #1 — L. R Aspirin
IRepIicate ) L* m Salicylic acid, ZTMS derivative
Replicate #3 L* r Salicylic acid, 2TMS derivative
Replicate #4 L* r Salicylic acid, 2TMS derivative
*Replicate #5 L* r Salicylic acid, 2THMS derivative 0
*Replicate #b L* r Salicylic acid, 2TMS derivative
*Replicate #7 L* r Salicylic acid, 2TMS derivative
*Replicate #8 L* m Salicylic acid, 2TBOMS derivative
*Replicate #9 L* m Salicylic acid
*Replicate #10 L* r Salicylic acid
“Replicate #11 L= r Salicylic acid
Replicate #13 : S e
*Replicate #14 b Selieyle s
“Replicate #15 LL: . e
" r alicylic aci
:::E::E::: i:g L* m 2-{1-Fiperidinylcarbonyljphenal
*Replicate #18 L* m Salicylic acid. tert-butdimethylsilyl ester
*Replicate #19 L* m Salicylic acid, TMS derivative
*Replicate #20 L* m Aspirin, TMS derivative
*Replicate #21 L* r Aspirin, TMS derivative
*Replicate #22 L* r Aspirin, THMS derivative
*Replicate #23 L* m Aspirin, TEOMS derivative
*Replicate #24 L* r Aspitin, TEDMS derivative
*Replicate #25 i L* m 2-(1-Piperidinylcarbonyliphenol, Ac deri...
*Replicate #26 o L* m 2-{1-piperidinylcarbonyphenal, TS de...
*Replicate #27 i L* m Benzoic acid, 2-4rifluoroacetylox-, trimet...
*Replicate #28 L* m Benzoic acid, Z-trifluoroacetyloxy- tert-b...
*Replicate #29 bl L* m Benzaic acid. 2-pentafluoropropionyloxy...
! i n n Y L* m Benzaic acid. 2-heptafluuorobutyryloa-, .
L* m Benzaic acid. 2-heptafluorobutyryloxy- 1. - 17
Names jf_ Structures f Hit List




Critical Parameters for Searching Libraries

100+
ko _| Presearch .
50 : (Major peaks in spectrum) *
| 220
44 145
N A S \ MW Constraint Selected or
3:’.) }"IO HICI lgD ISI?O 25:0 Presearch Off

Spectrum Search Type-ldentity/El Normal

MW-skips presearch and limits to MW (molecular
weight) specified

Presearch Default-best setting for optimum results

Final Search of
Candidates

(Every peak in spectrum)

Sort
Results

Other

Constraints

(Search Results)

Presearch off-skips presearch, >1 minute per search

Constraints-results filtered after Final Search

18



Setting Up Presearch Parameters

Two ways to access:

Critical Step

@ NIST MS Search 2.3 - [y/ybrid precursor = 58 -\0 spectra]

E'Eile Search Miew /Tools | Options  W¥indow \Hel
Hp P
= W. = 2 mfz range
it Search Options
‘VL Replicates
@ = (1ot 7
Spectrum Import Options
# Sre. Mame Pubchern Search options
1 L Clipb 305 options
2 L Cliphtarss
3 &l Acetone

s

Library Search Options

—

Search | MS/MS | Libraries | Automation | Limits | Constraints | Rl (GC|

Spectum Search Type
@ Identity () Similarity

[EI Momal v] ih spectium

Frecursor kW

Spectum Search Options
[] Reverse Search [ Penalize rare compounds

[ Match lon Made [T andem]
Prezearch
@ Default () Fast 0 O MW |32

=i ) InChlKey

blank = match search spectrum [nChlk.ey

Other Options
Automation [] &uto Fepart
Apply Limits [7] Use Constraints

Structure Similarity Search Options
tatch Mumber of Ringz Show Homologues

[ (]9 Jl Cancel ][

Help

19



Setting Up Presearch Parameters
Critical Step

»LMB on icon to open Library Search Options window
»>\Then select appropriate options with LMB

Library Search Options Iﬁ

@ MIST MS 5ear¥h 24- [Ident Pre rch Deﬁ:ult InLib = 491, 35 spectra]
Search | MS/MS | Libraries | Automation | Limits | Canstiaints | RI (G|

B File Search \Wiew Tools Optn:-ns Weindow Help
. Spectrum Search Tupe
(-4 - . - . .
= == @ Identity 0 Similarity Precursor M/
[EI MNormal v] i Epeckium

[1 Aspirin ']@ T::::: @ @l @ i / .
/ Spectrum Search Options

[T Reverse Search [7] Penalize rare compounds

[T Match lan Made [T andem)
Presearch
4 @ Default ) Fast O 0F MW [
1
1 InChiKey

blank = match search spectium InChikey

then...

Other Options
>
[7] Automation [] Ao Repart

:i-»'i‘«pply Lirnitz [ Use Constraints

Note: Previous to Version 2.4
(2020), EI Normal was just
“Normal’!

Structure Similarity Search Options

tatch Mumber of Rings Show Homologues

(] 8 ” Cancel H Help ]

20



Primary Libraries of El Spectra and Associated Structures

Wiley: >815k entries
NIST: >350K entries

User Libraries: e.g. Eastman, >50K entries, automatically updated nightly®>

Which Ones to Search? (My opinion, all >1,100K excluding wl12leg)

-wl2main: best spectra for component

-w12rep: replicates (spectra can be instrument dependent)

-w12lq: lower quality, <4 ions per spectrum

-w12leg: spectra once present in main and rep, but removed for various reasons
-main (NIST): one best entry selected (subjective) for component

-rep (NIST): replicates for main spectrum

-user libraries: individual’'s or company’s personal libraries
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Other El Libraries: Wiley/NIST Combined and Specialty

Combined Wiley/NIST (>1.1 M spectra)
Wiley Specialty (>91 K spectra):

»>Lipids (430)

»Pesticides from Prof. Mondello (1,300)

»Designer Drugs (28,032)

»Fragrances (3,462)

»Drugs, Poisons, Pesticides, Pollutants, and Their Metabolites (10,430)

»FAMES: Fatty Acid Methyl Esters (240)

»Physiologically Active Substances: Drugs, Steroid Hormones, and Endocrine
Disruptors (4,182)

»Pesticides from Rolf Kuhnle (1,238)

»Androgens, Estrogens, Steroids and Derivatives (3,722)

»Organic Compounds for Drug Discovery/Combinatorial Synthesis (37,055)

»Petrochemicals and Biomarkers (1,100)

»Online Search Wiley and NIST Libraries (Check for Inclusion, free)
https://www.sisweb.com/software/ms/nistsearch.htm
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Select the Libraries Used for Spectral Searches

= MB on the Libraries tab and make sure Spectrum Search is selected

»Select the group of libraries to be searched

»>>Add>> all libraries to be searched

=Order of libraries normally only important in Other Search Tab which return maximum no. of hits

Library Search Options ﬁ

Search | M55 Libraries |.t'-‘«utomation| Limitz I Eonstlaintsl RI [GC]|
Araily Gh6292 Spectra in 38 Libraries

|IncludedLibs: X *r +

wl1zlg
wlzmain
wlzrep

?‘ QK. ][ Cancel ” Help




Select the Libraries Used for Similar Structure Searches

»Similar structure searches are driven by libraries in Structure Search

=l MB on the Libraries tab and make sure Structure Search is selected

»Select the group of libraries to be searched by Similar Structure

»>>Add>> all libraries to be searched

=Order of libraries normally only important in Other Search Tab which return maximum no. of hits

o

Library Search Options ﬁ

Search | MS/MS | Libraties | Automation | Limits | Constraints | RI (GC)|
Available G26 Structures in 37 Libraries

\|In_c‘lud.ed Libs: wr +

\ w1zl
2main
wiXeep

FrIz1ENtructures in 3 Libraries

’Structure gearch \ vl

l \D‘K ” Cancel H Help
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Selecting Limits to Avoid High Match Factors for Partial Spectra in Libraries

>»LMB on the Limits tab
»Select Apply Limits
» Enter the value for “Minimum m/z”

»This is necessary to force the search to compare the whole spectrum when calculating a match

factor

»Library spectra with only a few ions are minimized in the search results by using limits

1 Library Search Cptions ﬁ
2 | Search | MS/MS | Libraries | Automaten| Limits | Canstraints | Rl (GC)|
3 B [¥] &pply Limits
Minimum.f-‘«bundance 1
N
bl i iz aff ~ | (2000
[ Set Default ]
N
N
4
\
0k ] [ Cancel ] [ Help

Tip: The partial spectra in libraries would be
hard to find. One way to accomplishis to do a
normal search limiting the MW. This will skip
the presearch. Then sort the results by
clicking on Rmatch to sort by “Reverse
Search.”

Library S%Optio ns

\\
%Search | I\\S.-"M‘\S I Libraries I Automation I Lirnits I Constraints

Spectum\Seardy Type

| @ Identi imnilarity Precursor M/
in zpectum
3
f \_| Penalize rare compounds
1
Presearch
() Default ) Past O OF @ MW 200
2

# Lik. Match  RMatch  Swn DBs  MName
1 M 999 999 19 9 Acetone

hd 846 864 1 1] Diisobutyl

wl 838 991 23 0 2-Propena

w §24 835 0 0 Acetone-o;
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Constraints Applied to Hit List After the List Is Determined

1. |very seldom use these to refine the search results
2. However, very useful when finding spectra in the libraries using Sequential Method under

Other Search Tab

4 M 2l ] U CUTanoIC acid, S~emnys, 1,.& 37
1. M 635 0.0 Hexanoic acid, 2.2-dimethyl-
1 A | il ]l O 04 L) ik H ial 1L A |
1 2 Mames j Structures J
Library Search Options ' u Lib. Search | Other Search
| Search | WSS | Libraries | Automation | Limits | Ewtraints Rl (GC] or Help, press F1
[] Use Constraints e A
M Nomingl Mass| ] NIST MS Search 2.4 - IDs range 1-100000, 9
[T E xact Mass E K| File Search Miew Tools Options Mindc
[]Mame Fragment
[T Elements Value 3 PEREEBEDO «~ %
] [|Elements Present |
ih "Sequenlial Method Y\LE
L
Molecular Weight 1 2000 )
Sequential Search ﬁ

Congtraints
[1ze Constraints = T

][ ominal Mass)
[(]Exact Mazs
[]Mame Fragment
[T]Elements 4 alue
[T]Elements Presert
[[|Peaks

[10ther Databases

»

m, |

M olecular W eight 1 2000
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Saving Setup of Standard Search Parameters

» After all the parameters are setup for search, save them for future use
»Example setup below was named ClassConfig
»In the future, this can be “re-called” by selecting it from this menu

@ MIST PAS Search 2.3 - [Ident, Presearch v

B ' Eile 5Search View Tools Options W

Open... Ctrl+0
1 .
Print Setup... |
{ & Print Report ’t
| Print Autc Report i
2 a p

4= Switch to Caller |
s

3

\REStDrE Configuration 3
1 ClassConfig.ini i

2 class_hybrid.ini

3 settings_MSMS.INI

4 settings_PEP.IMI

5 settings_ELIMI I

Img E?_Clt E
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Searching Demonstration

-Example searches demonstrated in live presentation

Tipl: When reviewing results,
use up and down arrows on
keyboard to quickly review
results!

Tip2: When viewing results of
search, consider adding No.
Synonyms and No. of Other
Databases to columns displayed.

The number of associated
synonyms and databases makes a
candidate more likely to be correct
structure in many cases!

Library Search Properties

28|

Hit Text Info |

I nknown Test Info

Spec List Text Info | Comp. Besult |

Histogram

Hits List | Spec List | Plat of Hit | Unknawn Plat I Spec List Plot

Structure Wiew Options
Structure Size in % &1

[ Stictures Oy
Items to Digplay

Library

Mo, Synonyms

[7] Prec. Type HiFies
[ Imztr. Type HiRes

[ Mods
- Ma. Other Dbz

Shart Library Mame
[T Clear Histary on Exit
Color Seftings

Bonds and Rings -
Atomic Symbols
Compound Mame -

Fant 5ettings

Select Font

Set for all views

[ Rl
Prob.[%]

HiFe=

El
|deritity

[ Ok ][ Cancel ][

Help
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Reverse Match for Mixtures Versus Standard Match

-Also “Head to Head” display of unknown versus best hit shows many additional ions in unknown

-can LMB on R. Match (Reverse Header) to resort results

-Reverse maXch factor is calculated disregarding any peaks in the unknown that not in the library spectrum
-Make sure “Bgst Matching Only” is not selected on toolbar!

§E] NIST MS Search 2.3 - [Ident, Presearch Default - InLib = -0, 100 spectra] - - _
B File Search Wiew Tools Options Window Hel - [=][x
p p
BrSEEEDY « 7
@ $» & LI [1. Manual Component in C:ANISTI7\AM ~| % B @ @
W Sro. Name e Hame: Manual Component in C:ANIST17AAMDIS 32\DATANDATA_FILESWGET DADATA MS
100 s N24 D#: 124 DB; Text File
1 A Marual Component in C:ANIST1 7AAMDIS32ADATANDATY, FILES'WET DADATA MS Compound [D: 0
H A Manual Component (7,733 min) in C:AMIS T17AAMDIS 3\ DN A\DATA_FILESWET DADATA MS Lompound Hashy
3 3 tButyl 3 Bromo-4-fluorobenzamide o s
138
a7 7
H: Stnuctures Spec List
ames \ = o
w17 3 wiTmain ; wWiTmaing: w1rep: mainl: 12ple; 1062440 total spectia
10
N o
! 2
82 143 457 169 19"
1m
129 ‘ ‘ 200
115 152
L H| HM h|||\‘ B S 9 |
1 40 80 &0 100 120 140 180 180 200
T 0 ] (Test File] Marual Component in C:ANIS T1 7AAMDISEADATAADATA_FILESWET DADATA MS
PlotiText of Search Spectrum Plot of Search Spectrum Spec List
[ Lib Name Match Prob (%) Al AMatch S;n DB - 74
R Undecanoic acid, methyl ester 688 kL] 1409 853 5 5 10 138
wl Undecanoic acid, methyl ester =5 38 - 836 7 ] L -
wl Undecanoic acid, methyl ester 671 k<t - 801 7 0 | 4 56
R Undesanoic acid, methyl ester 657 338 1409 a0z 5 5 2‘9 = 39| | H o - " B TP 1 e 15 . 181 -
] Suberic acid monomethyl ester BES 123 . [z 1 1 L - |‘|' T } 1 el L L t o B — — L i L
wl BkeloSmethary-capylic acid 665 123 . Y 3 0 i | E770 8 98 152 181
M Undecanoic acid, methyl ester 660 ket 1409 7 5 & 50 56
M Suberic acid monamethyl ester 658 123 - 595 1 1
wl &keto-Emethory-caprylic acid 658 123 - 595 3 ] i
wl Undecannic acid, methyl ester 652 ek - 838 7 0 SES .
M Nonanoic acid, S-hydiony-. methyl sster 652 795 . 592 1 0 Edl ] [ il &0 o il il o 10 120 1300 1o 150 160 170 180 180 200 200
wl Nonanoic acid, Shydiosy-, methyl sster 652 796 . 592 5 0 [=Harual Comporent n (oIS T 7AMDTS 20 AT AT A FILES W Head to T M =E00 FRF =08 ~ Tycloheranamine, Noyclohergl
wl Undecanoic acid, methyl ester £49 ek - 776 7 0 Ditference j,Headto Tall A Sideby Side j_Subtracton 00|56 2R/4107F
14 R Undecanoic acid, methyl ester 649 ket 1409 T4 5 & - Hamms: Cyelnhesanaming. Mcyeioheh =
15 wl Methyl 112.3-dideuterocyciopentanyllund.. 648 572 . B3z i 0 100 Fomula: C1zHogN r
16 wl Cyclohexananing, N-cyclohesyl- £33 407 - 877 2 0 M 161 Exsct Mass: 161.18305 CASH: 101-83-7 ID#: 13643 DB: wilrep 5
7 M Undecansic acid, Zmethyk £33 407 - B24 3 WH Qthet D83, Mone
Compound |0: 0
18 wl Decanoic acid, methyl ester 626 31z - 778 B0 50 - Comprund Hash
19 wl Cycloprapanencnancic acid, methyl ester 626 312 . 545 3 0 Comment; SpectumlD=1177677 $ource="4Z-1992-1567-0" Ql=417
g0 " Desancic acid, 2-methyl- poy 200 . 58 ] i 4 InChiKey: XEPCUCLUWEYBCOP-UHFFFADYSAN Non-sterso
e g ‘l I & 2 %o 152 1?1 10 et Desks
21 wl Decanoic acid, Zmethyh 625 200 : 758 2 0 o N T— - _ 138999] G6401| 41225] 55138 191128
EES R Cyclohexanamine, N-cyclohsryl- 623 407 1404 32 B 6 2030 40 50 B0 70 B0 80 100 110 120 130 140 150 160 170 180 190 200 210 57124 43122] 133108] 82 73| 98 61
2 wl Undesanois acid, methyl ester 623 8 - fal 7 0 ~ | twirep) Cyclohexanamine, M-cyclohen Swomgs: e .. . 2
Names | Stnuctures InLik = 941, Hit List PlotiTest of Hit / Plet of it
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Reverse Match for Mixtures Versus Standard Match (continued)

-The top Reverse match is 873 for the dicyclohexylamine
-The next highest is 849 for methyl undecanoate
-These are the correct identities for the components in the mixture

E| NIST MS Search 2.4 - [Ident, Presearch Default - InLib = -1149, 33 spectra] WL 3 — | — ol
B File Search View Tools Optians  Window Help ==
SHEE=-+« 17
(Gl Wr= o [l.miutuumspe(ms v]@ E_[@ @ @
* Sre. MName - 4 Marme; mixture of species
[0 100 ki NAID# 3 DB: Spec Edit
1 E mixture of species Synomyrns:
3 &1 Benzoic Acid, TMS derivative 138 no SYNANYms
4 1] Acetone
5 ] 1-Nonen-3-one, 13, 4-dichlorophemyl)-
[ ki 8-Mitroquinoline 0 a7
7 ki IN-(2.4-Dichlorabenzyl)propan-2-aming a 56
8 ki MN-(2.4-Dichlorobenzyljpropan-2-amine (i...
3 ki Piperazing-1.4-diybis(pyridin-3imetha. 29
Nemas A Stz 7 e : Spes List |33 l | Elﬂ l &2 W g 129 143 157 1gg 161 200
mainlib; replib; wi2main; wi2rep; wi2lg: 1165851 total spectra. T I! I\I T l\ M \'Il [N e GO L r ) iy
100 20 30 40 50 GO 70 B0 80 100 110 120 130 140 150 160 170 160 130 200 210
(Spec. Edit) mixdure of species
Plot/Text of Search Spectrum Plot of Search Spectrum Spee List
7
10 100+ 138
50+ 4 86
= | | 59
82 143 181
1 ' N =|I [,z A T P10 1 129 L 15 157 169 i 200
T T T T T t
1000 300 800 700 600 500 3 4|1 I I|I 5770 77 gy 86 g5 105 110 125 152 14
# Syn DBs MName - 504 56
1
2 5 [ Undecanoic acid, methyl ester 100+ 138
3wl G40 1 i} rund d methyl est T T T T T T T T T T T T T T T T " T T T
" [PUNEBCANRIZ Ac metnyt esier 20 E 10 50 B0 70 il 50 100 110 120 130 140 150 160 170 180 180 200 210
4wl 579 G ] Pentadecanoic acid, methyl ester - - -
[a midure of species [ Head to Tail MF=635 RMF=073 [w Cyclohexanamine, MN-cyclohexy-
5 M 626 19 1 3 Undecanoic acid, Z-methyl- g Differsnce i Hezd to Tsil {_Side by Side )\, Subtraction 536 873R
6B M 612 a14 1 1 (Bicyclohesyl)-2-amine =
7wl 599 793 13 o Hexanoic acid methyl ester 138 hlarne g/clnhexanamme, hroyelohexyl- i
1004 Faorroula: CreHz3N
8 R S86 e § 8 Ocanoicacid metyl ester MW 181 Exactbiass: 181183049 CAS# 101-83-7 1D 96341 DE: wl2main
9 M 595 774 4 i} Cyclopentaneundecanoic acid, methyl e... Other DBz: Nane =
1. wl 622 773 16 0 Decanoic acid, methyl estar - H Comment SpectrumlD="1177675" Saurce="AD-1-3311-0" Classification="Cyclohexylamines" Ql="300"
1. R 585 759 g 3 Hexadecanoic acid, methyl ester SplashlD="splash10-052r-9800000000-a07daZbab86] dhl?e15d"
InChlkey: XBPCUCUWEBYBCOP-UHFFFADYSAM Mon-steren
1. wl bad 766 2 1] Methyl Palmitate 50 Synonyms
1wl 562 752 " 0 Eicosanoic acid. methyl ester 56 1.Dicyclahexylamine: 2 Aminodicyclohexane: 3 Bisicyclohexyl)amine; 4 Cyclohexyloyclohexanamine;
TR 616 753 1 4 Decanoic acid, 2-methyl- 5.0CH; B.DCHA; 7.DICHA; 8.Dicyclohexyl-amine; 9 Dicyklohexylamin: 10.0odecahydradiphenylamine;
L m 50 Tesmcd o ] T S s S S e
181 clohexylcyclohexanamine; - L 3 3 -980-7;
1. R 663 BY2 1 1 Suberic acid manomethyl ester 57 Gz 9 o 1 152 13.HSDE 4018 20.MSC 3339; 21 UN256S;
1. M 649 2] 1 1] Monanoic acid, S-hydroxy- methyl ester I ul | [T AT M | I
.M 569 686 10 Butanoic acid, 4-dicyclohexylamino-4-ox 20 30 40 50 60 70 0 80 100 110 120 130 140 150 160 170 180 190 200 210 tental F mediansdevidtion (#date)
1wl 541 535 0 0 Methyl 112 3-dideuterocyclapentan-1-.. = | tw12main) Cyclohexanaming, N-cyclohext Unspecified 1540:MA (1) -
Hames j#_stmictares TNUE = 1149, HE O |\ Plot/Tesdt of Hit /| PIotof At
] Lib. Search Other Search | Hames | Compare Liatian
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Reverse Match for Mixtures Versus Standard Match (continued)

-One can switch the display of unknown versus the selected hit to the “subtraction” mode (1)

-Thus the dicyclohexylamine result spectrum is subtracted from the unknown spectrum

-The difference or subtracted spectrum, using a “right-click,” can then be “Send to” “Spec List” window or Library Search (2)
-This subtracted spectrum can then be searched again (3) to yield a good “Match” for methyl undecanoate from SpecList

@ NIST MS Search 24 - [Ident, Presearch Default - InLib = -1149, 33 spectra] b 8=
B File Search View Tools Options Window Help _l[&
SEREEEE+?
@ s = 52 [5. mixture of species v]@ & @ & @}
# Src.  Name - Bame: mixture of species
[} 100 W NJA D 7 DB: History
1 A Component at scan 271 (7.780 min) [Mod... SOy
2 A Component at scan 266 (7.692 min) [Mod. 138 no synonyme.
3 A Manual Companentin CAUSERS\TYA S
4 E rizture of species
[ 4] Benzoic Acid, TMS derivative -
7 M Acetone
[ b 1-MNonen-3-one, 1-(3.4-dichlorophenyl)- 3
k] ki B-Nitroguinoline
T T e — ! Spec Ut 101 445 128 143 157 169 1E|T 200
33
mainlib; replib; wl2main; w1 2rep; wlZly: 1165851 total spectra, - bl L Thrter I\ i e
100 20 30 40 50 G0 70 8O0 90 100 110 120 130 140 150 160 170 180 180 200 210
(Histary) mixture of species
PlotfTesd of Search Spectrum i Fiot of Search Spectrum i _Spes List
74
10 1004
1 . «—] 2 (two choices)
; T T . 50 Library Search
1oo0 500 800 700 GO0 500

# Lib Iatch F.. Syn DBs MName i

1wl 635 873 21 0 Cyclohexanamine, M-cyclohexy 29 55 Newtral Loce Disl

2R 630 349 5 ] Undecanaic acid. methyl ester 2‘? | ‘ 3‘5 ‘ 53 |‘ 5|9 55 5‘9 ‘ 83|, 97 wl” SRARIEERRHARY 12“3 15‘7 Wbig ED‘D
3wl 640 841 1 0 Fund d methyl ast 0 T T f T t U U T T t T T i T T T T

" [rUNEBEaNoIC acid metnyA asier 20 0 0 50 50 70 60 a0 100 140 I 150 160 170 180 190 200 210
4wl 579 834 [ 0 Pentadecanoic acid, methyl ester Copy
[a mixdure ecies [ Subtraj = 1= Cyclohexanamine, N-cyclohexyl-

5 M 626 18 1 3 Undecanaic acid, 2-methyl- | | Difference j, Headto Tal i 5ids by 52, Subtraction Copy Plot 4 R
6 M 612 814 1 1 (Bicyclohexyl-2-amine =
7wl 599 793 13 0 Hexanoic acid methyl ester 138

100 ot mpare List

8 R 586 e ] g Octanoic acid, methyl ester WS Interpreter i1 DB wi 2main

M 595 774 2 0 Cyclopentaneundecanoic acid, methyl e.. Print Preview H
1wl 622 773 1B 0 Decanoic acid, methyl ester H . Classification="Cyclohexylamines" Q1="900"

1R 585 769 3 B Hexadecanoic acid, methyl ester SIS #800000000-ad?7da2bakEe ] dol7el sd" L4

InChIKey: xBFCUCUWEYBECOP-UHFFFAOYSA-N Non-stereo
1. wl 584 766 2 0 Methy! Palmitate ol Synonms:
1wl 582 762 " 0 Eicosanoic acid, methyl ester 56 1 Dicyclohexylamine; 2 Aminodicyclohexane; 3 Bis{cyclohexyliamine: 4.Cyclohexyloyclohexanamine;
1T.R 618 753 1 4 Decanoic acid, 2-mettyl- 5.DCH; B.DCHA 7.DICHA; 8 Dicyclohexyl-amine; 3 Dicyklohexylamin; 10.Dodecahydrodiphemdamine;
1. wl 590 740 g 0 Tridecanoic acid, methyl ester A1 11.N,N-Diclahexylamine; 12N N-dicyclohxyl-amine; 13MN-Cyclohexy-cyclohexylamine: 14.N-
. § 181 Cyclohexylcyclohexanarmine: 15.413-15334; 16.BRN 0605923 17 CCRIS 6228; 18.EINECS 202-980-7;

1. R BB3 692 1 1 Suberic acid monomethyl ester 67 82 58 - 159 13.HSDE 4018 20.NSC 3395 21.UN25E5:
1M 649 GE8 1 0 MNonanoic acid, $-hydroxy-, methyl ester " || o | Tl ol H 1 !
1M 589 686 1 0 Bulanoicacid 4-dicyclohexylamino-4-ox 20 30 40 B0 B0 70 80 90 100 110 120 130 140 150 180 170 180 190 200 210 | Expetimental Bl mediansceviation (#dats
1wl 841 85 00 Methy! 11-(2.3-dideuterocyclopentan-1-y. ~ | (w12main) Gyclohexanamine, N-cyclahexy- Unspecified: 1540:MA (1) i

Wames f_Sictures INLib = - 1143, Hit Uit |\ plot/Teod of Hit A Plot of HiL

(Ul Smreh Other Search | Names | Campare Librarian
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Display of Related Species

MIST M5 Search 2.3 - [Id P h Default - InLib = 361, 8 i .
@ are [igient, Preseasch Default Inli = S Replicates Display Options M InconS|Stent|
Elfile search Miew Taools | Options Mindow Help 3
! " I Leed B “ ”
% ﬁ . % 2 m/zrange [¥] Display InChl Feplicates L DO see unCheCked
Library Search Optians L InChI Options

~ - — | [C]lzotope I
) Ts & I |1 Ehulm » ”
Spettrurn Import Opticns [ | [ Steren —!/ Do see” checked
# Sre. M arme Fubchern Search options = Derivative 5

1 w1l buatyl- 505 options =f :
el b 1a.R

-Determines if replicates,
isotopically labeled species,
stereoisomers, and/or
derivatives displayed with
search results

Lib. Marne Match A.Match it

=2 - -~ -~ 323°- - - - 3 - T T 3 3 3 3=

Cholezsteral

Cholezteral =
Cholesterol

3Ja-Cholesterol acetate —
Cholezsternl benzoate

Chaolegtenl benzoate

Cholezsternl benzoate

Chaolegtenl benzoate

Cholesterol, TMS derivative

Cholezteral, TMS derivative

Cholesterol, TMS derivative

Cholezteral, TMS derivative

Cholesterol, TMS derivative

Cholegt-5-en-3-ol (3R], acetate

Cholest-5-en-3-ol [3()-, acetate

Cholest-B-en-3-ol (3R], acetate

Cholest-5-en-3-ol [3()-, acetate

Chalest-f-en-3-ol (3R], tifluoroacetate

-Can toggle by “left-clicking”
on + or — box

-Also affects Names Search
Display

\EEBEEEEEEEEEEEEEEEBIRE::
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INChIKey Field Link to PubChem on Web

-InChiKey is ASCII “hashed” representation
of structure* and is searchable

-Double LMB on any InChlKey in NIST
software and you will be taken to PubChem
Web Page on internet

Mame: Pentabromophenyl ether
Forrula: Cq2Brqp0

b 950 Exact Mazs: 94917323 CASH: 1163-19-B MNISTH: 376366 IDH: 267338 DE: mainlib
Other DB=: Fine, TSCA, RTECS, EPA, MIH, EINECS
Corpound [0: 0

Compound Hazh:

Contributor: B4, Hites, Indiana Univ., Bloomington, 1N
Felated CASH: 145536-74-5; 109945-70-2
InCHIFR ey WHHGELAMIPEIBE-UHFFRA Y S8 -b
10 largest peaks: o

Selecting PubChem Options:

:'.-"_-: NCBI  Resources & How To ()

@ MIST MS Search 2.4 - [Ident, Presearch Default - InLib = 617, 51 spectra]-‘

PubChem PubChern Compound v || "USIUVYZYUHIAEM-UHF FFAGYSA-N'INChikey] : _ :
Compound Create alert  Limits  Advanced B Eile Search Wiew Tools Options Mindow Help
Summary « % ﬁ . % W42 T range
DIPHENYL ETHER; Diphenyl oxide; 101-84-8 ... Ly Szaiie v Cfgidions
M- 170.210 aimal MF: GazH1g0 Replicates
O IUPAC name: phenoxybenzene @ t’ ﬁ E 1. Diphe i . ]
@ Create Date: 2005-03-26 Spectrurn Import Options L

CID: 7583 # i Marm

Summary  Similar Compounds  Same Parent,_Connectivity  MixuredComponent Compounds

1 M Digh

*https://en.Wikipedia.orqlwikillnternational Chemical _Identifier r N

Sending data to PubChem

The structural data map be sent to pubchen [https: //pubchemn. nebi.nlm. nik. gow) to
find matching structures,

How ghould the program proceed?

() Aagk mach time
@) Blhways allow data to be zent

() Mever zend data
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Updating Indices in Older Libraries

-Upgrades older versions of libraries to newer functions such as hybrid search, structures
InChliKey, etc.

5 File Search Wiew | Tools Options Window Help e.g. U_pdatlng indexes for a library
S EgE  Sbtucture Mentficaton Ones in lower case probably not up to date, 1)
kAW Estimation of Unknown SeIeCt’ 2) then Build
XL e
ﬁ M5 Interpreter B .
) SIS .AMDIS BA Structure search database builder [ — éj
1 i -
2 b4 k Bebuild Structure Search Databases MIST M5 Databaze
3 M
m m {(Re)Index Exact Mass CAMIST1PAMSSEARCHY E]
5 cl eilries: S EEUREe (e ] _1B1LIBS_20181 203 EvaL A
B cl (Rejlndex ET Hybirid Search Il ] _179libs_20190301 eval i
7 ol i (] AM w1
2 o (Reilndex InChlkey ] 4R 201 70504 =
q ol iRellndex Rl [elass_examples 1
1 | Update List of Libraries A [ class_examples_final o
R - N [class_examples_final 2
[C]INVENTORY
[C]IONTRAP
L
[T]iLinteresting I
[TMERGED OLD 7
Librariez in upper caze are probably up to date
2 | Bud | | Es
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Library Spectra m/z Values

@ NIST MS Search 2.4 - [Ident, Presearch Default - InLib = 617, 51 spectra] —
K| Eile Search Miew Tools | Options Miindow Help
B S W
Library Search Options
@ t’ & B @ Replicates ]® %, @ e a

Spe l:iﬂil m Import Options

# Src. MNarp Pubchemn Search options
b [Aih 305 options
bt Fent Carnrment Field Display
A Comanent atscan g7 1 7. raummymod...

-Select “Spectrum Import Options”

-Spectra in NIST library are corrected to

nominal mass*

-Use this option to “Multiply m/z in imported

spectra by..”

-More problematic for compounds MW>500, see
examples next slide

-Negative mass defect a problem for multi brominated
and chlorinated, species

-Positive mass defect a problem for compounds with
large number of hydrogens

*https://en.Wikipedia.orqlwiki/Mass (mass_spectrometry)

LT

by Nominal not Exact Mass

Spectrum Import Opticns

S

EI Spectrum m/z Rounding
rultiply myz in imported spectra by

and round bo the
nearest integer
i

7 Example:
(CHZn correction is 0,99358

Cpkional
Add this kerm ko all myz

0 before rounding

Adding spectra to Spec Lisk
@ Prepend (add to the top)
(71 Crvepwrite (replace)

() Ask

(@) EI (nominal mfz)

RI type if unspecified

[] tnclude Synomyms

(70 In-source

Tandem Spectrum Accuracy

Precursar ion myz

decimal places

Product ion mj'z

decimal places

In-source/EL accurate ion myfz

decimal places

Intensity threshold
[ %% of maz, o

[] absalute 0

Spectra withouk precursar ion m)'z value are
Accurake myz spectrum bype

(70 Accurate my'z

[Llnspeciﬁed

Set default valuss

o ]

[ Cancel ] [

Help ]
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Nominal Molecular Weight Correction Examples

-NIST rounds up above 0.5, e.g. 536.5
converted to 537
-Some data systems round before exporting to

NIST!

/\/\/\/\/\/\/\/\)I\Q

Mame: Eicazanaic acid, hexadecyl ester
Formula: CagH7202

biw: 638

Exact Mazs 53655323 CASH:

x e

Er Br B Br

B Br B Br

Mame: Pentabromophenyl ether
Forrnula: Cq 281 g0

ks 950 Exact Mass: 94317329

/

-Nominal MW needs to be increased to 950 when importing
for proper searching!

-Library “thinks” bromine has MW of 79, mass spec “knows”
MW is 78.9!

-Correct by multiplying all m/z values by 1.00087

-Problem only with higher MW species

Q

-Nominal MW needs to be decreased to 536 when

importing for proper searching!

-Library “thinks” hydrogen has MW of 1, mass spec “knows”

MW is 1.0078!

-Correct by multiplying observed all m/z values by 0.99888
-Problem only with higher MW species 36



Retention Indices (Kovat) Determined by Users in AMDIS

MHame: Cholesterol

Eormula; CapH4g0

bs: 386 Exact bazs: 386354866 CASH: 57-88-5 MISTH: 332884 1D 7754 DE: mainlib
Otker DBs: Fine, TSC&, RTECS, EPA, USP, HODOC, MIH, EIMECS

Compound 10: 0

Compound Hash:

Contributor: NIST tass Spectrometry D ata Center

Belated CASH: 218965-24-3; 262418-13-3; 375185-03-6; BFE322-57-9; 7I3670-51-6; B0356-14-5; BO35E-33-8; 549593-11-59;
85ET08-55-9

InChikey: H Wi OMLDIMFLA-DPAREDIFSA-M  Hon-steren

10 largest peaks:

43933| G55836| 57 744| 105EBE| 386681
107 BET| S98E10| 81882 91567 41589]
Senonyms:

1.Chalest-5-en-3-ol [33)-; 2.[-}-Cholesteral; 3.Cholest-5-en-33-ol; 4.Cholesterin; 5.Chalesteral base H: B.Chaolestenyl alzohol;
7 Cordulan; 8 Duzoline; 3.0wsoran; 10.0wthol; 11 Hydrocering 12 Kathro; 13.Lanol; 14 Mimco cholesterol bage H; 15 Mimco

cholesterol base Mo. 712; 16.Provitamin D; 17.Tegolan; 18 Wool alcohols B. P.; 13.38-Hydroxycholest-B-ene; 20.5-Cholesten-

3p-ol; 21.Cholestring 22 Cholestral; 23.Super hartolan; 24.5,6-Cholesten-30-ol; 25, DELTA. B-Chalesten-3-B-ol; 26. Chalezterine;
27 Dastar; 28 Fancol CH; 29 Chalest-5-en-3-ol, [3F)- #; 30 Chaolest-5-en-3bets-ol; 31 Lidinite; 32.M5C 8798;

Experimental Bl mediantdeviation [#data

Semi-standard non-polar; 308712 (2)

Standard non-polar: 3052+29 [32)

E stimated non-polar retention indes [n-alkane scals):

W alue: 2596 iu

Confidence interval [Low reliabilit]: 174(50%] 752[95%) v

Betention index.

1. Walue: 3093 iu

Column Type: Capillamy

Column Class: Standard non-polar

Active Phase: DB-1

Calumn Length: 30 m

Carrier Gas: Helium

Colurnn Diarneter: 0.25 mm

Phaze Thickness: 0.25 um

Data Type: Mormnal alkane RI

Program Type: Ramp

Start T: 50 C

EndT: 250 C

Heat Rate: 10 K.Amin

Source: Steiger, 5. Haberer, W Muller, J K., Social environment determines degree of chemical signalling
[Supplemented matherialz), S Laf, AG). 2011, 822-824,

2 Walue: 3098 u

Column Type: Capillary

Column Clazs: Semi-standard non-palar

Data Type: Momal alkane RI

Program Type: Ramp

Source: Steiger, S.; Peschke, K. Francke, .. Muller, J.K., The smell of parents: breeding status influences
cuticular hydrocarbon pattern in the burying beetle Nicrophorus vespilloides, Proc Sap Soc 8. 274 2007,
2A1-2220.

3 W alue: 3075 iu

Caliren Toma: Camillzm

*https://en.Wikipedia.orq/wiki/Kovats retention_index

m

-NIST libraries have Retention/Kovat (RI) indices *
-Converts retention times into system-independent
constants using a hydrocarbon calibration mixture
-RI's determined in NIST AMDIS software3412
-Limit search, see Library Search Options/RI(GC) tab
-Additional orthogonal information for characterizing
compounds

-MS Search results list methods and conditions for
determination

-Standard display is top two to avoid “slowing” the
display of search results

-Can expand to see All for a library entry, display First
0, 1..., oruncheck box to see none

Library Search

[

Structure Similarity Search Library Search Properties

Find
Spec Ligt Test Info | Comp. Result | Hizto
sy Soen Hitz Ligt I Spec List I Plat of Hit I Uik o Plot | Spec
Hit Text Infa | rknowh Test Inke
Send To . Display
Copy Structure to Clipboard Compound Information [ m/zdIntensity List
B Estimation N Ten Largest Peaks Synonyms
Cland/or Br Estimati . .
R S GC Retention Indices
Print . ) 5
Print Prewview o Al L First
Change Splitter Orientation Arange peaks by
o @ Rows ) Columis
"Wiap test Moise level % 0
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Different Derivative Displays (Affects Only Search Results Displays)

fE| NIST MS Search 2.4 - [Hybrid precursor = 477, Presearch Default - 100 spectra]

(| Eile Search

H RS

YWiew Tools Options Window Help
¥ Toolbar

» Status Bar

@ I & lo-4-methylb ~|H) L. & &

¥ Compare Pane

Best matching only

# o
Derivative Precursar
80 . —— oo e My 1-3-(4-metho
81 ki d-Ethowy-B-methyl-1.3.5triazin-Z-amine, ...
Show Derivative Precursor for l ‘ - -
ik A -
Silulation [] Oimation [] Other mondendate derivatizbu
@ TMS [trimethylzilyl) (@) MO [methyloxime) (@ Dansyl
(@] -butyldimethwlzilyl] Et0 [ethyloxime] Pyrrolidide

Benz0 [benzyloxime] Fiperidide

[ Acylation [ Bidentate derivatization

(@ TFA [fifluoroacetate] (@) MeBoronate [methylboroante]

PFF [pentaflucropropionate] EtBoronate [ethylboroants]

HFE [heptafluorobutyrate] BuBoronate [ butplboroante]

Aucetate Db [dimethyloxazoling]
Benzoate Acetonide
PFE [pentafluorobenzoate) Benzylidene

100 = 1004 i
+TMS
oK 5
P L
HaM e,
P HaN ey
5. M\h| O 5[ £ x|/JxO
Fii] i)
103 128 103 128
18
o 0 18
40 a0 120 160 40 a0 120 160
{mainlib) L-Alanine, TMS dervative [mainlib) L-Alanine, TMS denvative
Precursor of a dermvatmve Derrvatre

Original molecule or Derivative
Shown in Search Results

=

| Limitation: Can Only select one
radio button under a class
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Using NIST Software to Obtain Proposed Nominal MW and Substructural Information

el N

hs  Window Help

- 7

3

10N’ example

4

First Search spectrum in “Simple” Identity mode
Software uses components in hit list to determine probable nominal MW and substructural information
LMB on “View substructure Information”

Scroll through various windows in “Substructure Information” window

\A'Substructure Information

= -—F o0

0]

1)

L= |

===

Mame of Unknown
hwbrid ""unknown' example

Substructural information

Chlarine/Bromine information
CI=0, Br=1 Probability=87%
Probahility of prezence of Cl=0%, of Br=90%

MW Prob. 2

32 1 4
4 | 3

33 9 L4

Set of Substructures in use

Prob. (%] Prese * || Prob. (%] Abser = # Substruct =
93 PhEr L 93 Si L 1 OH L4
93 F 93 ROE1 2 CO2H
93 ClEr 95 CH-al. 3 ArDH
99 Br 93 ar-C0o 4 ROH
99 halog 93 HC 5 SH
93 ArBr 93 I dsr g P0H
96 AR || 99 ph = 7 SiH3 -
« [ m ¢ « [ m b 4 r

ok | | Pint | Hep |
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Webinar References (Internet Links)

James Little Mass Spectral Resource Website

NIST Search Software Detailed Manual

AMDIS Program for Data Processing Detailed Manual

Basic Instructions for Using AMDIS with NIST Search
Nightly Automatic Update of Users’ Libraries

Using NIST Search from Instrument Manufacturers’ Software
Chemical lonization for MW Determination

Trimethylsilyl Derivatives for GC-MS

Methyl Ester Derivatives for GC-MS

. SciFinder/ChemSpider and Accurate Mass LC-MS Data for Unknown ID’s

. Surfactant Identification

. QuickGuide.rtf Supplied with AMDIS Software Installation for Retention Indices

. New Developments in the Modeling of lon Fragmentation by MS Interpreter Software

. Enhancements to NIST MS Interpreter for Modeling High Mass Accuracy Tandem Mass Spectra

. An Automated Method for Verifying Structure-Spectral Consistency Based on lon Thermochemistry
. Combining Fragment-lon and Neutral-Loss Matching during Mass Spectral Library Searching: A

New General Purpose Algorithm Applicable to lllicit Drug ldentification

The Hybrid Search: A Mass Spectral Library Search Method for Discovery of Modifications in
Proteomics

Hybrid Search: A Method for Identifying Metabolites Absent from Tandem Mass Spectrometry
Libraries

Structure Annotation of All Mass Spectra in Untargeted Metabolomics

Most Current Handouts for Webinar Series, Parts I-V

Lipid Matrix lonization Effects in LC-MS

Mass Spectral Similarity Mapping in Hybrid Searches Applied to Fentanyl Analogs

40


https://littlemsandsailing.wordpress.com/
https://littlemsandsailing.wordpress.com/2020/08/20/most-current-user-manuals-for-nist-search-and-amdis/
https://littlemsandsailing.wordpress.com/2020/08/20/most-current-user-manuals-for-nist-search-and-amdis/
https://chemdata.nist.gov/dokuwiki/lib/exe/fetch.php?media=chemdata:instructions_for_using_amdis_with_nistms.pdf
https://littlemsandsailing.files.wordpress.com/2015/05/editor_info_3.pdf
https://littlemsandsailing.wordpress.com/2011/08/28/using-nist-search-program-with-data-processing-and-drawing-programs/
https://littlemsandsailing.wordpress.com/2011/05/01/chemical-ionization-gas-selection-and-manifold-construction/
https://littlemsandsailing.wordpress.com/2011/05/01/identification-of-silylation-artifacts-in-derivatization-reactions/
https://littlemsandsailing.wordpress.com/2011/05/01/identification-of-silylation-artifacts-in-derivatization-reactions/
https://littlemsandsailing.wordpress.com/2011/05/01/identification-of-silylation-artifacts-in-derivatization-reactions/
https://littlemsandsailing.wordpress.com/2011/05/01/identification-of-artifacts-in-diazoalkane-derivatization-reactions/
https://littlemsandsailing.wordpress.com/2011/05/01/identification-of-artifacts-in-diazoalkane-derivatization-reactions/
https://littlemsandsailing.wordpress.com/2011/05/01/identification-of-artifacts-in-diazoalkane-derivatization-reactions/
https://littlemsandsailing.wordpress.com/2012/05/24/access-and-origin-of-webpage-information-2/
https://littlemsandsailing.wordpress.com/2012/05/24/access-and-origin-of-webpage-information-2/
https://littlemsandsailing.wordpress.com/2012/05/24/access-and-origin-of-webpage-information-2/
https://littlemsandsailing.wordpress.com/2011/05/01/identification-of-surfactants-in-commercial-products-by-mass-spectrometry/
https://littlemsandsailing.files.wordpress.com/2020/08/quickguide.pdf
https://chemdata.nist.gov/dokuwiki/lib/exe/fetch.php?media=chemdata:asms2019_poster_6_amayorov.pdf
https://chemdata.nist.gov/dokuwiki/lib/exe/fetch.php?media=chemdata:nist17:asms_2018_nist_msinterpreter.pdf
https://chemdata.nist.gov/mass-spc/interpreter/docs/imsc03_poster.zip
https://chemdata.nist.gov/mass-spc/interpreter/docs/imsc03_poster.zip
https://chemdata.nist.gov/mass-spc/interpreter/docs/imsc03_poster.zip
https://pubs.acs.org/doi/abs/10.1021/acs.analchem.7b03320
https://pubs.acs.org/doi/abs/10.1021/acs.analchem.7b03320
https://pubs.acs.org/doi/abs/10.1021/acs.analchem.7b03320
https://pubs.acs.org/doi/abs/10.1021/acs.analchem.7b03320
https://pubs.acs.org/doi/abs/10.1021/acs.analchem.7b03320
https://pubs.acs.org/doi/abs/10.1021/acs.analchem.7b03320
https://pubs.acs.org/doi/10.1021/acs.jproteome.6b00988
https://pubs.acs.org/doi/10.1021/acs.jproteome.6b00988
https://pubs.acs.org/doi/abs/10.1021/acs.analchem.9b03415
https://pubs.acs.org/doi/abs/10.1021/acs.analchem.9b03415
https://pubs.acs.org/doi/10.1021/acs.analchem.8b04698
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