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> Introduction:

* High quality and comprehensive reference mass spectral
libraries provide a fast and reliable means of compound
identification.

* The most challenging part of building such a library is the
need for expert spectrum evaluation such as confirming
molecular ions, examining fragmentation ions, impurities,
and contaminants.

* However, because mass spectra of isomers and analogues
might be similar and especially because molecular ions
are not always present in the spectra, the collection and
use of retention indices (Rl) become very important.
Here, we present how we perform manual inspection and
use Rl to ensure quality spectra for the library.

» Methods:

* We analyzed authentic compounds using GC/MS, then
extracted spectra and their Rl values from GC/MS data
using the AMDIS program.

* Each spectrum was manually evaluated to ensure that
product ions matched with the compound structure.
Importantly, each spectrum was compared with spectra
of similar compounds in the NIST mass spectral library
and 5 other libraries using the hybrid search method. The
MS Interpreter program was used to assign peaks with
product ions to help examine the spectrum.

* The experimental Rl of each spectrum was compared
with the artificial intelligence-predicted retention index
(AIRI), computed by a deep neural network that takes a
molecular structure as input and outputs a predicted RI.

e All software tools used in this study may be freely
downloaded from https://chemdata.nist.gov.

*** Improved procedure for expanding the El MS Library
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*** An example of evaluating a spectrum with MS Interpreter.

N-(4-Hydroxyphenyl)-3-methny-2-naphtha|enecarboxamide - MS Interpreter — O *
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Formula Calculator | Maximum Rate: 68(chain) @ 108 m/z
Mass | o+ ]=[i3 <]500 +] m0a| Loss =170 m/z| exactm/z |formula loss type H |rate [rel.rate |ion.rate labund |O+E
Fomua | [C18H1END3 =] Parent=2331046 124 1124.0307517 |C10H4 |C7H11NO2+CO(2-Bond-cleavage-OE+ |-2 | 5 18 N/A 88 |0Odd
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CqH13NO3|Odd | 0 |123.08899| 88
CsHNO3 |Odd | 6 |122.99509|-4.9
CgH303 |Even| 55 |123.00767| 7.7
CgHsNO, |Odd | 5 |123.03148| 31
C7H70, |Even| 4.5 |123.04406| 44
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In the mass spectrum of N-(4-Hydroxyphenyl)-
3-methoxy-2-naphthamide, the two largest
peaks at m/z 123 and 115 cannot be explained
based on the structure originally provided by
the supplier (compound A)
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Mass Spectrum for C18H15NO3; Mass = 293; CAS = 332931-69-8;
N-(4-Hydroxyphenyl)-3-methoxy-2-naphthalenecarboxamide

m/z: - ” - “ 10 2 i 0 | 300

1 3-Hydroxy-N-(4-methoxyphenyl)-2-naphthamide d - MS Interpreter - | X
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methyl group should be on the phenol group,
not on the naphthalen-2-ol group, so the

o compound should be 3-Hydroxy-N-(4-
OH methoxyphenyl)-2-naphthamide (Compound

B, vendor confirmed).

CgH303 |Even| 55 |123.00767| 7.7
CgHsNO, |Odd | 5 |123.03148| 31
C7H70, |Even| 4.5|123.04406| 44

/@/0\ We confirmed from the NMR results that the
NH
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C7HgNO |Odd | 4 |123.06787| 67
CgH{1O |Even| 3.5|123.08044 80
CgHiaN |Odd | 3 |123.10425| 104
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Mass Spectrum for C18H15NO3; Mass = 293; CAS = 332931-69-8; d
3-Hydroxy-N-(4-methoxyphenyl)-2-naphthamide d

*** Retention Index and AIRI can help evaluate spectra.
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For example, in the spectrum of N-(tert-Butylcarbamoyl)-2-(4-(4-hydroxyphenyl)piperazin-1-
yl)acetamide, the molecular ion is not present. We examined the product ions, and they all matched
2-(4-(4-Hydroxyphenyl)piperazin-1-yl)acetamide, a decomposed product of the original compound.
Furthermore, the experimental Rl is 2494, which is greatly different from the original compound's
AIRI 3009. Therefore, we did not add this spectrum to the library.
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In another example, in the spectrum of N-(5-(2-Morpholinoethyl)-1,3,4-thiadiazol-2-
vl)cyclohexanecarboxamide, there is no molecular ion peak but the water loss peak was observed.
The spectrum confirmed that all other product ions were fragmented from the original compound
and the experimental Rl is 3031, which is similar to the AIRI 3076. We accepted this spectrum for
the library.

» Summary:

* Over 45,700 mass spectra were manually inspected. About
5% of the spectra were rejected because of low quality or
incorrect peaks in the spectra. More than 43,400 high
qguality spectra with Rl values were added to the NIST23
mass spectral library of 40,200 compounds.

Please visit booth # 713 for more information about
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