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In the above-referenced paper, nine methods for pre-
dicting '*C NMR chemical shifts of small organic mol-
ecules are compared using the example of the drug
agent Taxol. These methods include artificial neural net-
works (two versions of C_Shift [1]), incremental meth-
ods (CHemMDraw [2], SpecToorL [3]), quantum
chemical calculation (Gaussian [4], Cosmos [5]), and
HOSE code fragment based prediction tools (SPECINFO
[6], ACD/CNMR [7], PREDICTIT NMR [8]).

To provide a fair comparison of the quality of each
prediction method for an unknown and new class of or-
ganic substances, the authors required that all Taxol
derivatives be removed from program internal databases
as used by SpecInro, ACD/CNMR, and PrepictIt
NMR and indirectly from C_Shift, CHEMDRrAW, and
SpEcTooL during training in these methods. As dis-
cussed in the original paper, it was at this time impossi-
ble for the authors to meet this requirement for the
ACD/CNMR prediction tool.

In this addendum we comment on the chemical shift
values for ACD/CNMR 6.12 published in the original
paper, publish the ?C NMR spectrum of Taxol as pre-
dicted with ACD/CNMR 6.12 after removal of Taxol
derivatives from the internal database, and compare
the results with those of other methods.

After the publication of the original paper it was
shown that the large deviations reported for ACD/
CNMR 6.12 around C-27 might be caused by an ambig-
uous drawing of the double bond C-23—C-27 in the
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structure editor. A representation of the structure simi-
lar to the one shown in Fig. 1 leads to a misinterpreta-
tion of the cis/trans isomery and reproduces the
chemical shift data published previously. The grade of
ambiguity in the original drawing remains unknown be-
cause the structure as drawn for the experiment was not
preserved. When a structure is prepared in this structure
drawing package and a possible ambiguity is present in
the E/Z isomerism, it is important to resolve this by
optimizing the structure in three dimensions. This was
not apparent to the authors but has now been corrected.

The chemical shifts obtained with an unambiguous
drawing using ACD/CNMRG6.12 (the same version as
in the original publication) yield a standard deviation
of 0.8 ppm and an average deviation of 0.5 ppm. How-
ever, these very low error values are expected if Taxol
and its derivatives are not removed from the internal
database and do compare nicely with similar small devi-
ations obtained with SpecINnFo and PrEDpicTIT NMR
under the same circumstances. Chemical shift predic-
tions in these cases utilize a combination of database
molecular fragment lookups and application of appro-
priate corrections based on the distribution of similarity
of related fragments. The low deviations of the resulting
chemical shifts likely reflect experimental variations in
the chemical shift measurement, solvent effects, etc.

In the course of these experiments, B.L. performed
the chemical shift prediction for Taxol after removing
relevant derivatives from the database. The resulting
chemical shift values are reported in Table 1. The devia-
tions of the experimental chemical shift values are repre-
sented graphically by the area of the circle next to the
numerical value. This allows fast comparison of the
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Table 1
Comparison of experimental and predicted 13C chemical shifts for Taxol
ID exp. Neural networks Increments HOSE code predictings Quantum chemical
C_Suirr - C_SHIFT CS CHEM  SPECTOOL SPECINFO  PREDICTIT  CNMR Cosmos  GAUSSIAN
(new) (old) DRraw PRO NMR 1.3 6.12 4.5 98
1 167.0 o 166.1 « 167.2 o 1679 o 167.6 * 1668 ° 167.6 ° 166.6 Q15717 Ol90.6
3 133.6 O 136.0 = 1339 - 1335 - 1335 e [332 o [342 O [36.3 0121.7 O [35.7
4 127.0 o 1278 = 1274 e 1273 « 1273 o 127.6 o 127.7 - 1272 - 1268 O 133.6
5 129.0 e 128.6 - 129.0 e 128.6 ° 128.6 o 128.1 o 1284 e 128.1 o 130.8 O 1245
6 131.9 - 1319 ° 1323 131.9 131.9 e 1316 - 132.0 <« 131.7 O /296 o 1329
7 129.0 e 128.6 - 129.0 e 128.6 ° 128.6 o 128.1 o 1284 o 128.1 O 131.3 O 1256
8 127.0 o 1278 = 1274 e 1273 « 1273 o 1276 o 127.7 =« 1272 o 128.1 O 1336
10 55.0 55.0 O 599 O 524 0 516 e 546 - 549 o 558 e 546 O 59.1
11 138.0 o [36.7 - 1381 O 1424 o [388 o [36.7 © 140.7 o 136.1 O /358 o [387
12 127.0 * 126.8 o 128.0 + 127.1 o 1283 « 1272 -+ 1269 o 1283 o 128.0 O 130.1
13 128.7 e 1283 o 130.0 e 1283 - 128.6 = 1286 < 1284 o 1292 © 130.1 o 1278
14 128.3 ° [27.9 o 2777 O [26.5 © [25.8 o [27.7 o [274 O [26.2 O /306 - 1282
15 128.7 e 1283 o 130.0 e 1283 - 128.6 + 1286 < 1284 o 1292 © 1294 o 1276
16 127.0 * 1268 o 128.0 - 127.1 o 1283 ° 1272 - 1269 o 1283 O 1299 O 130.7
17 732 - 7330 708 O 8520 852 s 729 o 740 ° 740 o 754 O 760
19 172.7 o 1714 o 171.7 o 172.0 o 172.0 1728 o 17211 o 1723 Q1638 O 178.6
22 72.3 o 715 o 708 o 71.1 o 731 e 720 O 758 o 643 o 705 O 692
23 142.0 o 140.60 130.4 O 13290 1322 0 1394 QO 1340 - 1328 « 1423 O 1370
24 35.7 o 339 O 332 °© 349 o 349 - 358 O 41.1 o 363 - 358 O 386
25 79.0 e 793 O 826 o 813 o 813 e 787 o 797 o 774 o 774 O 73.1
26 43.2 o 437 o 443 O 3340 354 e 428 O 415 -+ 448 O 472 o 410
27 133.2 133.2 o 131.0 O 1385Q 141.6 © 1346 O 137.1 = 1427 118.7 o 133.8
28 14.8 o 169 O 184 O 109 o 129 o 163 o 166 - 198 - O 185
29 26.9 O 241 0 231 O 1630 163 O 240 O 214 O 293 O 224 - 267
30 21.8 O 241 o 231 O 1630 163 O 240 = 214 o 268 < 219 O 245
31 75.5 o 779 o 732 O 796 O 81.6 e 760 o 740 - 669 o 769 O 800
32 203.6 o 204.7 O 2073 212.8 213.9 ° 2044 O 2102 - 2054 . - O 2064
33 58.6 o 596 o 569 39.6 41.6 o 579 O 553 = 587 O 545 O 543
34 45.6 o 443 o 434 27.7 29.7 o 443 Q 524 O 456 O 484 o 447
35 74.9 o 741 o 727 O 70.0 O 700 °o 742 O 80.7 - 75.6 o 734 O 719
36 72.2 O 749 O 66.8 O 6490 66.6 o 733 O 754 o 732 o 698 O 655
37 35.6 o 3310 319 O 2890 309 o 36.6 o 365 O 36.0 o 374 O 306
38 84.4 o 8200 749 o 86.7 0 86.7 o 8190 740 o 842 O 754 o 829
39 81.1 o 823 o 805 o 792 o 79.6 81.1 O 77.0 = 81.2 O 765 o 7938
41 171.2 o 1703 o 169.6 e 171.0 - 171.0 e 170.6 o 170.1 O 168.9 O 1749 O 176.7
42 20.8 o 215 o 203 O 2740 174 o 217 - 210 - 210 o 224 O 262
47 167.0 ° 166.5 e 167.7 167.0 167.0 ° 1665 o 1658 o 166.8 Q1594 O 173.0
48 129.1 + 1292 o 1284 © 130.5 o 130.5 * 1294 o 130.7 = 1293 ° 1287 o 128.1
49 130.2 e 129.8 o 129.0 ° 1297 o 129.7 ° 1295 o 1297 - 1303 O 1249 - 1304
50 128.7 ° 1283 o 129.1 e 1284 - 1284 + 1289 o 129.1 - 1287 o 130.2 O 126.1
51 130.2 ° 129.8 o 129.0 o 1297 e 129.7 °o 1295 e 1297 - 1303 O 1245 O 1353
52 128.7 e 1283 o 129.1 e 1284 - 1284 * 1289 o 129.1 - 1287 o 130.2 o 1278
53 133.7 o 1328 - 1334 o 132.8 o 1328 o 1328 o 1328 - 1339 O 1304 O 1369
57 76.5 o 757 O 726 O 796 O 792 ° 76.0 O 65.0  76.7 O 692 O 73.1
58 170.4 e 171.1 = 170.0 e 171.0 = 171.0 - 1705 + 1702 o 170.5 o 171.7 O 175.8
59 22.6 o 217 o 212 O 1790 179 o 220 o 216 22.6 o 214 O 269
61 9.5 o 1290 166 o 103 o 103 o 11.6 O 170 O 10.7 . - O 21.2
Std.dev.: 1.3 3.1 5.6 53 1.0 3.7 1.3 43 5.1
Aver.dev.: 1.0 2.1 3.5 33 0.8 23 0.9 33 39

Max.dev.: 3.4 11.6 19.0 17.0 3.0 11.5 44 14.5 23.6
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Fig. 1. 3C NMR spectrum as predicted with ACD/CNMR 6.12 for Taxol with the ambiguously defined configuration (A) and the correct

configuration (B).

different procedures (columns) and of the individual
structural features (rows). Standard and mean deviations
of the ACD/CNMR method (1.3 ppm/0.9 ppm) fall in the
same range as those of the SPEcINFo HOSE code predic-
tion and also with the neural network approach C_Shift.
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