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Development of a unique software tool to predict empirical formulae

utilizing accurate mass M$neasurements

Yusuke Inohanga, Shinichi Yamaguchi, Norio Mukai and Ichiro Hirano
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1, Nishinokyo—-kuwabaracho, Nakagyo—ku, Kyoto 604-8511, Japan

Abstract

Since a hybrid quadrupole ion trap TOF system generates MS afigpéStra, the prediction tool set can use the fragment ion data to reduce
the list of potential candidates and remove invalid formulae. Although #ia wariables affecting the returned scores for potential candidates
are mass accuracy and isotopic distribution for the MS spectra, resefisnted will also highlight the importance of fragment ion data. The
fragment ion data helps in filtering candidates by allowing for the ahitittemove invalid formulae thus helping to identify the correct em-
pirical formula with a higher degree of confidence without the needi$tng sub—ppm mass accuracy data. This paper will also show the im-
portance of advanced modeling tools for fitting espeental and theoretical mass accuracy andbise distribution data applied to empirical

formula prediction using a diverse chemical library as a test system.
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Figure 1. Relationship of mass accuracy and the number of the

candidates
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Figure 2. Accurate—MS concept
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Table 1. Overview of software functionalities and parameters

Stage
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Figure 3. The product overview and ion path of LCMS—-IT-TOF
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Figure 4. Structure and MSspectra of compound A
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Event#: 1M5(+) Ret. Time: 0.675->0.713 Scan# 73> 77 Measured mjz: charge: [1 v Fleo | [ acwe  mMn max
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1 04 [M+H] + 50
2 71.35 C29H3SN9 [M+H]+ 510,3076 1.8 3.53 76.17 17.0 =
3 67.63 C27HAINOB [M+H] + 5103076 510.3067 0.9 1.7 68,93 7.0
4 60.31 C24H35N1102 [M+H] + 510,3076 510.3053 2.3 -4.51 66,12 13.0 =
5 51,32 C16 H43 N7 O11 [M+H] + 5103076 510,309 23 4.51 5625 1.0
6 49.92 C23H39 N7 06 [M+H] + 5103076  510.3040 3.6 .05 71.83 8.0
7 4150 C17 H39 N11 07 MM+H + 5103076 510.3112 36 7.05 59.71 4.0 ¥
Figure 5. Result of empirical formula prediction (using only M&ata)
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|-
|z 67.63 C27H43H 08 [M+H] + 5103076 510.3067 & 7.0
3 60.31 €24 H35 M1 02 [M+H] + 5103076 510.3053 23 4 6.2 13.0
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Figure 6. Result of empirical formula prediction (using N8ata)
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Figure 7. Identification result of complement ions
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Figure 8. Structure and MSspectra of compound B
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Using only MS' data the true candidate was identified as hit number 16
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4 59.31 CI10H2IN5010 M) + 3711287 3711288 372135 3721367 0.2 0.54 59.31 30
5 57.22 CIZHI42NG M+ + 371.1287 3711296  372.1385 3721374 0.9 2.42 59.33  -55.0
6 57.20 C22HI7N303 M+ + 3711287 371120 3721365 3721348 1.7 -4,57 6280 160
7 56.99 CHIIN3O016S M) + 3711287 3711269 372.1365 3721347 -1.8 4,84 63.04 1.0
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14 46.37 C3HISIN4OSS M+H] + 371.1287 3711276 372.1385  372.1354 1.1 2.96 4876 -69.0
15 45.49 C4H2ISNS [M+] + 371.1287 3711270 372.13%5 1.6 -4.30 40,58 -132.0
5 44.82 CI9H2IN03S M+H] 371.1287 130 72.1365 3 .7 .57 .22 G
17 %.99 HZ7SNOS $ M+ + 371.1287 3711295 372.1%5 3721374 0.9 242 3835 160 v

Figure 9. Result of empirical formula prediction (using only Mdata)
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Using MS" data the true candidate was identified as hit number 1
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Figure 10. Result of empirical formula prediction (using N8ata)



