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Help Files for NIST Search | msTwas spectl Database —

B 2 very quick guide to using SMDIS

-"Hover” over Program Icon with mouse and function description displayed ) AMDIS Help
AMDIS Manual (pdf)
: A anprs 2z Default P
" E::] Connect NIST WS software
4 el BB = vz = 7 ‘\ EI & Tandem Library Users ipdf) Help and
BB Lib2MIST Converter

. M S Interpreter
@ %+ @ E [1unknown - @ B @ aay MS Search v.2.4 Manual {pdf)
Lag

£E] 15 Search w24

| Replicates Off/On / Quick Start M3 Zearch (pdf)

B Read Me AMDIS

-Detailed documentation for NIST Search8 L] Read Me LibZNIST
| Read Me M3 Search

: . 8
-MS Interpreter included in NIST man b &) Tandem Library Use (pdf
-Windows Program Group
-NIST Tandem Search Quick Start Guide®
-"In program” assistance for both programs \ unknown - MS Interpreter
-Help button at cornergf all windows —Fite—Edit_View Options [ﬁ -
3|\ (@] 8>
I Mirhat's Mew
bazs | rt+ |= I43 About 5 Interpreter..,

# Src. Mame

1 E unknown

@ MIST M5 Search 2.4 - [Ident, Presearch Defawlt - InLib = 262, S spectra)

EIE”E Search Miew Tools Options ﬂindub\ﬂelp

ENETT il ‘ [ belpTopics |

W

Goto Update Website - Atarmic S_I,Iml:u:uls_
@ t! = kI [1. unknown Download Libraries 1€ ound M arne -
# Sic Mame  about nistms.. Font Settings
unknown Select Faont Sel all wiews
2 ] Cholesteral

[ 0k, H Cancel H Help ]




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
headers
|
# Lib. Mame kd atch Prob. (%] Rl = at Sy DBz =
1 i Undecane 95 A 3 ]
2 & Urdecane 945 442 1100 945 4 a L
3 R Undecane 944 st 1100 5952 4 a I
4 w Urdecans 337 443 - 355 1 1]
5 w Urdecane 333 443 - 350 1 1] B
E w Urdecane 932 443 . 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
results, use up and down arrows right arrows on keyboard to
on keyboard to quickly step quickly review results!

through results!

[J
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LC/MS Unknown Identifications Using MSMS Libraries
NIST Structure Searches

»Many Different Drawing Programs can be employed?
»Choose one that you normally use

Session Topics:

-Setting up Library Search Options for Structure Searches
-Importing structures from vendor programs?

-Searching for similar structures using Structure Search
-Searching for exact structure using Library Search with InChlKey
-Using “Compare” window to view series of spectra



Critical Settings: 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

Library Search Options ﬁ

| Search I MS;’MSJ, Libraries |.-’-‘«ut0mation I Lirnitz I Constraints I Rl [GC]|
7

A ailable 2560620 Structures in 74 Libraries

1 /'ﬁainlib -

7 | agilent_pesticide_targeted_msms
agilent_tox_targeted_msms

) | agilent_vet_test_targeted_msms
M | apci_msms_nisk
~—aagi rmermns nick beck

q = Add =3

4

\ Included Libs: xr 4
\ apci_rnsms_nisk

_rsms_nist
Ir Npsms _nisk

122618 Structures in 3 Libraries

2

[Slructure search\ v]

[ 0K ” Cancel H Help




Critical Settings: Select the Libraries Used for Exact Structure Searches

»Exact structure searches are driven by libraries in Spectrum Search

»Somewhat surprising, but because InChiKey not actual structure used

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

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

»>>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 &J

Search | M5/ Libraries | &utamation | Lirpits | Cohstraints | Fil [GE]|
Ayaitdble 4921831 Spectra in 75 Libraries

mainlib o
replib

agilent_pesticide_targeted_msms
agilent_tox_targeted_msms

nnnnnnnnnnn

== Add ==

Included Libs: X+ 4

I¥_rnsms_nisk
hr_msms_nist
apci_msms_nisk_kest

45916 Spectra in 3 Libraries

’ Spectlb\search -

(1] 4 H Cancel ” Help
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Critical Settings: Turn Off Any Filtering Options Initially

=|Initially turn off any filtering options

=Make sure (1) “Enable Filtering” is not checked
=Make sure (2) “Best Matching Only” is not pressed

=Turn on after search if desired to limit

=These can be changed without performing search again

{E| MIST MS Search 2.4 - [M5/MS Hybrid, Presearch Default - 45 spectra]

E|£i|e Search Miew Tools Options MWéindow Help

%ﬁ.%anﬂz 7

@ b Ii-q E ll. hybrid MSMS unknown example

-® P 8 a ‘T’L\L

@ MIST ME Search 2.4 - [MS/MS Hybrid, Presearch Default - 100 spectra]

MS/MS Hit List Filter

1

not checked initially

/

=3

["]Enable Filtering {Tandsm only)

Efile search Wiew Tools Options Mindow Help

SHEBEE" « %

@ b @ E [1. hybrid M5MS unknown example

@ rgeay

Instrument Type Allow Precursors
WM £H
Ton Trap Q-TOF
@l1on Trap + FT @laqo [T + Ma, K, I, HCoZ
-H20, -NH3
[ ckher HCD O ’
[] Al other (dimers,losses)
[ Exchude isotopic precursors
Preferred NCE/Yoltage 20 [T Inchude MS3+ spectra
Polarity Ay
O ] [ Cancel ] [ Help

not depressed initially




NIST Structure Search
Obtaining Structure from ChemSketch

‘,ﬂ ACD/Chem3ketch (Freeware) - [noname01lsk2] SE—

File Edit Pages Tools Templates Options Documents  Add-Ons  ACD/Labs  Help
structure | Draw (] ¢ (3 &5 SH 9 G G G pagewid - Fal ‘@  [=FE @ 22 monl | %2 pubiChern eMidiecuies e them
a@ & S LA S A A Fm L RIS E

40 50 ED 70 80 an

100 110
P TR P

1) Use “lasso” tool to select
structure to import into NIST
program

2) Then copy into clipboard

il ACD/ChemSketch (Frfeware) - [noname0Lsk2]

File

Stru

Edit | Pages yuls Templates Dptions Do
Undao Remofe Single Hydrogens  Ctrl +2
Fedo Ctrl +%

Cut VA Ctrl +X
Croy 2 Cirl+C )
Eal?f‘e 4
Delete Del
Select Al Chrl +2,
Ihsert Object..,

Edit Object

10



NIST Structure Search
Pasting Structure into NIST Search

*RMB to select “Insert Clipboard Structure” [ Structure -
=Enter name if you desire, select OK
=Structure is added to “Spec List Box”

2E] MIST MS Search 24 - [MS/M3S Hybnd, Presearch Uefault - 100 spectra] Hame

Elfile Zearch Miew Tools Option: Window Help

B NEEE ~ %

- S
@ t’ @ E [1. hybrid MSMS unknown example v]@ 'i‘::: @ O[ .
# Sre. MName = b

Comment

Library Search
Structure Sirmilarity Search

B3 Copy DKD l Cancel ] [ Help

é{; Cut |
A Paste I - o
Select A %
Send To 4 -
Import @ MIST MES Search 2.4 - [M5/MS Hybrid, Presearch Default - 100 spq
Export Selected X File Zearch Miew Tools Options Window Help
Mames j_ Stuctures [ Insert lipboard Structure
hyhrid_demo_3; 444 total spectra Copy Structure to Clipboard 5 E % ﬁ . % B a4 ?
100

Insert Clipboard Spectra

Copy Selected to Clipboard

@ t‘ = E [1. hybrid MSMS unknown example

Print
1t Print Preview
# (e} Marme
Eroperties .
1 E Cliphoard #1

3
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Search for Similar Structures after “Insert Clipboard Structure”

1) LMB on structure search icon to search after highlighting entry
2) LMB structure search icon
3) Results reported in lower left window sorted by similarity (1000 good fit)

@ MIST MS Search 2.4 - [Structure Similarity Search - 400 spectra]
N File Zearch Wiew Tools Options Window Help l

8 » LMB to highlight
# EREBED~ « ¢ desired entry

@ (s & G [1. Structure: Clipboard #1 vl@ B
#

e MName
Clighoard #1 3
Results of search

2
LMB icon to
perform search

# Libh. DotProd Deltabass  Frec. Type  Energy Marme
1 hr 1000 a [h+H]+ 302 Triflupromazine [M+H]+ HCD 30% P=3.
2 hr 1000 a [hA+H]+ 130% Triflupromazine [M+H]+ HCZD 130% P=.
3 hr 1000 a [h+H]+ 402 Triflupromazine [M+H]+ HCD 40% P=3..
4 hr 1000 a [hA+H]+ 452 Triflupromazine [M+H]+ HCD 45% P=3.
5 hr 1000 a [h+H]+ 25 Triflupromazine [M+H]+ QTOF 25% P=..
b hr 1000 a [hA+H]+ 362 Triflupromazine [M+H]+ HCD 35% P=3.
7 hr 1000 a [h+H]+ 1602 Triflupromazine [M+H]+ HCD 160% P=..
8 hr 1000 a [hA+H]+ 44 Triflupromazine [M+H]+ QTOF 4 P=3..
9 hr 1000 a [h+H]+ 2 Triflupromazine [M+H]+ QTOF 27 P=..



Search for Exact Structures

1) LMB on Library Search Options

2)  MS/MS Hybrid show DeltaMass, if not zero, indicates MS2 or MS2?+2 isotope was origin of the same structure
3) Select Search tab and select InChlKey, then OK

4)  Click on Library Search not Structure Search icon

5)  Process results using tips used for similarity search ¢E] NIST MS Search 2.4 - [Structure Similarity Search - 400 spect

Efile search Wiew Tools Options Mindow Help

.@ MIST M5 Search 2.4 - [Structure Similarity Search - 400 spectra]
EE”E search Wiew Tools Options MWindow Help CIHIJ E‘ % ﬁ . % B == ?

+tBECSREEBEE « %

|_|=. = E [1. Structure: Clipboard #1

@ b = &I [1. Structure; Clipboard #1 - # Src. Marme
7 —
Cliphoard #1

# e Marme

Cliploard #1

g 3

111 1
/ Library Search Options Go ICOI’\I, not
1 “structure icon”
Search | G b I Libraries I Autornation I Limits I Constraints
Spectrum Search Type "~ ¢ Lib Match  Prob.(%) Rl Name
2 \\\ 0 Identity @) Sirnilarity | : M 1 200 i A cetone- D
N [EI Hyhrid v] i spechm M yym—
Spectrum Search Optionz b . R Acetone
3 1 [] Reverse Search Penalize rare compounds L. R Acetone
‘\\ [ t4atch lon Mode [T andem) L. R Acetone
\ L . R Acetone
\ O Fast 0O MW a3 L. R Acetone
L . R Acetone
. E Aratnne
arch spectum InChlk.ey
4

= :




Tips for Displaying Structure Search Results

1) RMB on display box and select properties
2) add delta mass to table for either Exact or Similar seach
3) run similarity search again and then sort by clicking on DeltaMass header
4) Scroll down until group with DeltaMass=0 found

Distance
1000
1000
1000

R
267

4m

535
GG

408

Mame
Farmaldehyde

Carbon monoxide
Acetaldehyde

Acetone

Acet Library Search
2-Bu Structure Similarity Search

| B3 Copy
Select &ll

Send To

Print

Export Selected

Close All Replicates

Copy Structure to Cliphoard

Library Search Properties

Hit Text Info |

Spec List Test Info |

moi uy

Hits List | Spac List | Plot of Hit

Structure Wiew Optiong

Structure Size in % B0

[ Structures Orly
[tems to Display

Diztance
DeltaM azs
[T] B.Match
[] Match na RI

2
Coi
Str 3
Str
El
El

[ Shert | ikrar Mame

Tip 1. When reviewing search
results, use up and down arrows
on keyboard to quickly step
through results!

1000 408 Print Preview

1000 408 Acetm |

1000 405 Acet - |

Dther Search | Names [

# Lik. DotProd
b wl 1000
26wl 1000
a7 M 1000
28wl 1000
249wl 1000
0wl 1000
1wl 1000
32wl 1000
33wl 1000

Distance
1000
1000
1000
1000
1000
1000
1000
1000
1000

4 nnn

El Deltab{j@...

408 14
408 14
487 0

455 0
455 0
455 0
455 0
455 0
455 0

Mame

Acetaldehyde
Acetaldehyde
Acetone
Acetone
2-Fropanone
2-Fropanone
2-Propanone
2-Propanone
2-Fropanone

L T e T
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Reverse Process: Sending Structure from MS Search to Drawing Program

1. Any structure in MS Search Program can be sent to drawing program
2. LMB on entry, then RMB to “Copy Structure to Clipboard”
3. Then paste from Windows Clipboard into Drawing Program
4. Useful for modifying an existing structure for searching 3
P Match  Prob (%) Name - ACD/ChemSketch (Freeware) - [ncnanmﬂl.sﬂ]h
1wl 593 531 1-indo-4-isooyanatobenzens 2 Eile | Edit | Pages Tools Object Template’ Options Docu
J . =5, o-b-keto-M-[2-trifluoromethyliphe... Redo Paste Ctrl +Y
4 M 522 Library Search lpyrimidine %[ 5 o e o
5 owl 521 Structure Similarity Search vlthia)-4-(4-bfdra... Cut Ctrl +3 S
B M a1z By c ienzoate \ Copy Crl+C , 2,D , 3,0 |
7wl 512 | o= Iro-B-fBthyi-hi3.. [ Paste 1|¥ Default Ctrl+y |
Select All . )
BE M 51 _ @ Delete el ;
@I M 511 Close All Replicates dole 5‘ S lect Al Chrlah, In Place Ctrl +5Shift+%
1M 511 Export Selected Iro-G-methyl-N-3... - Special..  Ctrl+Shift+E
1. M 508 ;end To hitrile /\‘/ Insert Object.., Structure  Ctrl+Shift+U
1. M 504 o e clpryridine Edit Dbject Table
1. M 457 Copy Structure to Clipboard enzoote = = s 1
1. R 490 _
1. M 484 Pl I-dicyanophenyl)- ' o )
1w 484 Print: Preview 1-yl)phthalonitrile NH-
r'r_‘arles')ewﬂﬂ_ Properties fi=t q_TnT_?b gfrﬂm, Hit
Lib. Search | Other Gearch | Nam

15



Using “Compare” Window to Display Multiple Spectra

1) Select three spectra, e.g., from your exact search of acetone using control left mouse click while
holding control key on keyboard

2) RMB somewhere within blue highlighted area and select copy with left mouse button

# Lik.  kdatch FE.kdatch o.rkdatch o RMatch Deltabdass MName

Triflupramazine [M+H]+ OTOF 3% F=3..
Triflupramaszine [M+H]+ OTOF 4% F=3..
Triflupramazine [M+H]+ OTOF b F=3..
Triflupramaszine [M+H]+ OTOF 7% F=3...
[M+H]+ OQTOF 10V P=...

b 0 a

1 )
= F=N =
=

1
3 | =
1
1

N

# Lib.  Match F.Match obatch o FRMatch DelttaMass MName Iil

Triflupramazine [k CTOF 3

. . Library Search
Trifluprarmazine

” . Structure Similarity Search
Triflupramazine [M

Triflupramazine

Triflupromazine M Lo Select Al

b 0 n 0 0 n Triflupramazine Close All Replicates -

7 hr 1] 1] 0 1] 1] Triflupramazine a 2
a8 hr a 0 0 a 0 Triflupromazine Export Selected

g hr a 0 0 a 0 Triflupromazine send To 4

16



Using “Compare” Window to Display Multiple Spectra

1) Select Compare tab at bottom of program
2) Normally setup to transfer the 3 best library hits for comparison as shown below

k 15 hr 0 0 o o 1] Triflupromazine [M+H]+ QTOF 40% P=... i “\(hr_msms_nist) Triflupromaszin
Hit List

Plot/Text of Hit A Flot of Hit

Names i Stnuctures f

Lib. Search J Other Search I h ames I Compare I Librarian I
.
4
e ra l
] NIST MS Search 2.4 - [Compare Toal - 2 specira to compare] / ] B ———— a T iz
W File Sestch View Tools Options Window Help _&][x
BEERE -7
P S
:
\: j[ N
/\) i
\T
(Spec. Edity Clipboard #1
Difference Head to Tail Side by Side Subtraction
100 . 35313 v
| NISTNO=1074878 Hit 1. (hr_msms_nist) Triflupromazine "NIST Mass Spectrometry Data Center’ | > =
Ly
50 T
H F
\N/\)
86.09 !
58.08 i
I 7 &0 a0 0o 1io 10 130 140 150 160 170 180 190 200 210 220 230 240 280 260 20 280 280 300 30 320 330 a0 3/0 360
MNISTHO=1074378 Hit 1. (hr_rmsms nist) Trifluprormazine "NIST Mass Spectrametry Data Center”
100 3313
ez S,
S8y,
50 = T -
N
86.09 |
N SBDE | 280.03
! | | \ | , | ! \ | ' | | \ | ! | ! \ | ' ) , | | ! | . | |
B0 70 80 80 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 /0 360
MNISTHO=1074979 Hit 2. thr_msms_nisf) Triflupromazine "NIST Mass Spectrometry Data Center” <=
Lib. Gearch | Other Search Names Compare Librarian

17



Using “Compare” Window to Display Multiple Spectra

1) Compress top two windows by selecting bar with left mouse click and scrolling closed with mouse
2) Select prosperities window in bottom windows and then select Properties with LMB
3) Setup options as shown below (turn off “Overwrite contents”)

€] NIST S Scarc 24 - Copa Too1 3 pecia to cormpare] I e

B File Search Wiew Tools Options Window Help Comp. List

s+ BEREREBECD « %

|2t

[|Label peaks greater than (%) ]

[] nsert best library search hiks 3
mjz Label [ClFormulajy-b
F == []Loss/other
¥ ’7|:| Owerwrite contents of the list [ Mo Structures
10 D*{ 3 G [~ Spectraperpage PeakWidth B —
Legend
1 [T MeMom. Mass) Mames

[ cas Mumber
] Formula [ wrap Legend

Library Search Color Settings

Structure Similarity Search \ Title: B
\ Scale {plot)
Zoom Dut Peaks (plot) -

Meutral Loss Display onk Setkings
%
Copy Plot L4
B2 Copy N
- [ Ok ] [ Cancel ] [ Help
Paste
7 Clear
L Copy Structure to Clipboard 2
Send To L4
ol
Print
Print Prewview
K
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Using “Compare” Window to Display Multiple Spectra

1) Go to Compare window by selecting tab at bottom of Search Display Window
2) RMB in window and then LMB on Clear to delete spectra present

3) RMB spectra selected in slide 15 should appear in window for comparison

Library Search
Structure Sirnilarity Search

Foom Dut

Meutral Loss Display

o Lo

dh Cut
Copy Plot
B2 Copy

E, Paste

Copy Structy

Send To

Print

Print Preview

Properties

/

2

Send To 4

Print

Print Prewiew:

Properties

60105 05 S 24 Tt it o r- i — a T
TIEle Search Yew Jools Gotions Window Help el
Y EL T EEERE)
\‘Uﬂ‘l -3
NISTNO=10HS7E it 1. (he_smsms_nist) Trdluprarnazine “NIST Misss Spectrometsy Dats Cente P
.
S Ny
S04 ~F
N
T
B6.09 ‘
5EPE
1 50 60 " L] an 100 mn 120 130 150 160 v 180 190 200 20 220 230 240 250 260 270 280 290 300 Ell 320 330 340 B0 E
LI h ra r‘.‘"’ SE arc h MSTH in 1. the_mzme_nist) Trifupromezing “NIST Mass Spectiometny Dana Cantar®
830
. . . 1004
Structure Similarity Search .
Foom Dut ST
o= 50 ~
™~ /\A !
N
Meutral Loss Display e |
sn0
| 26004
|¥D C ut &0 Ll o an 110 " w130 150 160 7 10 e 200 zio 220 230 240 20 20 270 280 290 00 A om0 W 3@ W0 360
t NISTNE-1G74880 13 (u_mes_ i Tpromazng "MIST bess Spechomets Deta Centar
3831
1004
k
Copy Plot P
B= r
Co L/I m
Lopy 66.00 Ty te v
SI- J S
suge N N
Clear o 07
;
- 50 60 0 80 an 0 m 170 130 150 160 1m 180 130 200 1 220 20 240 250 260 270 280 290 300 i 20 330 30 0 380
Cno oy Structure to Ch p board NISTNO=1074982 Hit 5. (hr_msms_nis) Trflupromezine "MIST Mass Spechomelry Deta Center®
Th seach T v Sowch T Woner Compem [ Towian T

19




Sending Structures Directly to Drawing Program

NOTE: Tried this, but didn’t always transfer, the “Default Structure Editor” location associated with Mol files by

Windows worked better in the pull down menu than the one | assigned to “ChemSketch”!

If you want to send the structure to more than one program, you must create a text file
named autoimp.str and place it in the same folder as the NISTMS search program. Make
sure you display files with extension and the file 1s truly named auoimp.str and NOT
autoimp.strtxt! The file must contain the following general type command line:

"Name" "Fully extended file name” "%1"

In my particular case, | created the following autoimp.str file:

"ChemSketch" "C:\ACDFREE8\CHEMSK.EXE" "%1“

| actually found this file already present on my drive in my ChemSketch folder. | am not sure who
created it and placed it there?

I made a copy and placed it in my NIST20/MSSEARCH folder

Now can use “Send To” “ChemSketch”. B File Search Wiew Toals Options Window Help
b3 SHEBEELH « %

Now select entry of interest with LMB and

Then RMB and select to send. ChemSketch
= B ipboar -
Program will open automatically @ s & EI |1 cipboard#1 B i 8avy

and the structure will be transferred. \ # Src. Name
Clipboard #1

N Library Search

Structure Similarity Search

& Cut

B3 Copy
Paste
Zeld Il

Spec List
Irmport

d Export Selected
M A struet .
=mes == Insert Clipboard Structure

Ir_msms_nist hr_ms Copy Structure to Clipboard
Insert Clipboard Spectra

Compare List

M3 Interpreter

Default Structure Editor

ChemSketch

NOTE: This
worked better!
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Live Demo on YouTube
LC/MS Unknown Identifications Using MSMS Libraries
Part V. NIST Structure Searches
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Presentation References (Internet Links)

James Little Mass Spectral Resource Website

NIST Search Software Detailed Manual

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

Lipid Matrix lonization Effects in LC-MS
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