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Figure 1. Configuration of SpecQC.
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Figure 2. Example of NMfile format illustrated using compound
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1 2 3 4 5 6 I1:—:6F(:,CSL;)Shere No.

Figure 3. Example of HYPER code with up to the sixth sphere.
HYPER code 4:CHs-, 3:CH»<, 2:-CH<, 1:>C<, 1$:>C=0

2;
F

Table 1. Example of knowledge base (4 sphere)

IDNo. Ave® Cnt” HYPER code
3019067 2.070 4;1$(0/2/63/
3019068 2.055 4:1$(0/2/64/
3019069 2.163 4;1$(0/3/1%/
3019070 2.074 30 4:1%$(0/3/1/
3019071 2.075 14  4:1$(0/3/2/
3019072 2.064 64 4:1$(0/3/3/
3019073 2.039 3 4;1%$(0/3/4/
3019074 2.067 11 4;1$(0/3/6/
3019075 2.020 3 4;1$(0/4ll

a) Average shift (ppm). b) Count.
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No. of atoms HYPER code (4 sphere)
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a) 4: CHs-, 3: CH2<, 2: -CH<, 1: >C<, 6: -CH=,
1$: >C=0, &: ring closure code.
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Table 3. PredictedH-NMR chemical shifts of compouni
No. ofatom Cal® Dew) CNT® Sp? Obs®) SCORE HYPER CODE

9 0.976 0.044 30 40 0.95 4;2(34/1%,/0/

10 0.976 0.044 30 40 0.95 4;2(34/1%,/0/

1 0.982 0.079 52 40 0.96 4;3(3/0/1%/

2 1.641 0.052 17 40 1.65 3;34(0,/1%/3/

8 2.059 0.166 7 40 211 2;344(1%,,/0/3/

6 2.175 0.010 3 40 219 3;1$2(0,44/3,,/3/

3 4.053 0.073 17 40 4.03 3;30(4,1%/,3/2/
0.025

a): Predicted chemical shifts (ppm). b): Deviation. c): Count.
d):Hit sphere. e): Input data
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Table 4. Criteria for classification of data

Class Criteria
Family SCORE =< 0.10
Neighbor 0.10< SCORE < 0.30
Stranger 0.30 < SCORE
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Table 5. Results of classification of data

Evaluation Total Family Neighbor Stranger

First Data count 12,837 12,299 451 87
(%) 100.00 95.81 3.51 0.68

Second Datacount 12,750 12,615 129 6
(%) 100.00 98.94 1.01 0.05
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Figure 5. Structures with erroneous data in the chemical shifts.

Table 6. Example of input error for compouBd

No. atom Chemical shift (ppm) Correct shift

1

© 00NN O O O

4.68
2.37
3.61
3.69
3.61
3.69
1.25
1.25

input error 3.37

Table 7. Example of assignment error for compodnd

No. atom Chemical shift (ppm) Correct shift
3 9.12
5 8.60 assignment error 7.21
6 7.21 assignment error 8.60
7 2.56
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Table 8. Example of assignment error for compo&nd

No. atom Chemical shift (ppm) Correct shift
7 7.55
8 6.80
9 2.79
10 2.79
11 3.79
12 7.23 assignment error 6.73
13 6.73 assignment error 7.23

goon

Table 9. Example of assignment error for compoénd

No. atom Chemical shift (ppm) Correct shift
3 7.38 assignment error 6.84
4 6.84 assignment error 7.38
6 9.82
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Table 10. Example of assignment error for compoiédnd

No. atom Chemical shift (ppm) Correct shift

7 3.09

8 3.09

9 7.50 assignment error 8.33
10 7.50 assignment error 8.33
11 7.50 assignment error 8.33
12 7.50 assignment error 8.33
13 8.33 assignment error 7.50
14 8.33 assignment error 7.50
15 8.33 assignment error 7.50
16 8.33 assignment error 7.50

Table 11. Example of assignment error for compo@nd

No. atom Chemical shift (ppm) Correct shift
9 7.48 assignment error 8.19
10 7.48 assignment error 8.19
11 8.19
12 8.19
13 7.48
14 7.48
15 8.19 assignment error 7.48
16 8.19 assignment error 7.48
17 7.66
18 7.66
19 7.66
20 7.66
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Development of a Quality Control System
for 'H-NMR Spectral Databases

Hideyuki MASUI

Organic Synthesis Research Laboratory, Sumitomo Chemical Co., Ltd.
10-1 2-Chome, Tsukahara, Takatsuki, Osaka, 569-1093 Japan
e-mail: masui@sc.sumitomo-chem.co.jp

A quality control system has been developed for the purpose of the improvement of
the quality of'H-NMR spectral databases. The system, SpecQC, compares the data of a
compound in the database with the predicteeNMR chemical shifts for the compound
using a knowledge base and verifies the quality of the data. The SpecQC system is able
to evaluate a large number of data in the database in a batch mode and to divide them
into three classes according to quality. It makes it easy to recognize erroneous data and
to maintain a high quality database by means of modification.

Keywords: TH-NMR spectra, Quality control, Database, Prediction, SpecQC
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