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Automated structure verification all processed automatically

(ASV) using NMR data

acceptance as a routine application for the qualitative evaluation of large

s gaining Our primary goal was to study the ability of UBV to deal with false structures

that were consistent with the NMR datasets but could not be generated and
 MF of the Proposed structure: 0.75

latter « Run CCV with 10 automatically generated isomers, the result is
MF(PS)=0.75, all others are zero.

« Run UBV on the PS. Total time Smin 40sec, total number of unique
stfructures generated =277
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compound libraries produced by synthetic chemistry. A proposed structure checked during the standard CCV procedure. To ensure the

is confirmed if it fits a number of conditions from 1D 'H NMR data [1] or from
a combination of 1D-'H and HSQC data.

condifion, one needs to take structures that could not be obtained from the

proposed one by the following CCV rules:

Although it is easy to conclude that a proposed structure does not pass this 1) move substituents along a ring

“NMR filter” it is not trivial to guarantee the opposite—that a proposed 2) move substituents along a chain
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experiment presents a "bias” through the proposed structure itself, and as a that meet the above requirements. The structure elucidation procedure was

result, other less related structures that could also fit the NMR data simply run on NMR datasets of some 30 commercially available compounds and

After these top 10 generated structures have been selected for
concurrent verification, only the Artemisinine structure passed this test.

don't get checked. the resultant structures were subjected to ASV. For 3 of the samples, it was

possible to find at least one false structure that passed ASV and was not

One may argue that the probability of discovering a different structure as a related to the proposed structure as dictated by the rules described on Fig 2.
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result of synthesis with known sfarfing materials is very low. Sfill, there is These selected incorrect structures were then set as the proposed structures

always a chance that an incorrect reagent was used or an undocumented for the UBV procedure (see the Table 1)

Impurity was present in a supplier product. One may want to take proper H ¢
pUTY ¥ PP X 4 PTop Table 1 Proposed incorrect structures and correct structures as discovered by UBV. 3 \ 5__....-0 § oy ~0
care when esta b|ISh|ﬂg the frue |den’r|’ry of the SOmp|e. Proposed incorrect structure Generated “best structure” Total number / 18\12/ 20 17
of considered
structures ‘ 1 3 0
0
vE e e | > \ e / 10
Method J‘ X /\8§6/ o 6 19 \
e o ol ] 1 9-—-—-"

Here, we present a method for “unbiased” alternative structure generation e §7/é§0 ’ N ’ CH3
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system3. The method requires a proposed structure and an NMR dataset ' C/l i H3

that is representafive enough fo support structure elucidation from it szc CH 277

(typically 'H, SC, HSQC and HMBC spectra). The NMR data are 3\/1i/0\12 O\O\ 4/6\9\/2 3 The UBV generation time was markedly reduced from 4min 50sec to 15sec,
automatically processed and the proposed structure is automatically \ O\L /=0 H3(13\8/!0\13_(1)1\5\ the total number of structures generated was also reduced to 57. The best
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positives). The next step is the generation of the molecular connectivity H3C/10\5/4 ! oZ ~o~ \0/14\CH3 defined fragment was incompatible with many of the structures
diagram, followed by structure generation where all possible isomers fitting : 5 Py - 15 generated before thus dramatically reducing the generation time.
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any arbitrarily chosen structure that is consistent with the NMR data. X,
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Fig 1. UBV scheme for structure generation

The main UBV advantage is that all possible structures compatible with
is that the

generation process maybe lengthy. However using prior information like

NMR data are generated. A disadvantage, however,

reliably present fragments (see below) can dramatically reduce the

generation time.

What is the difference between UBV and structure elucidatione UBV has a
lot of common with structure elucidation. But it is easier to use since the
sofftware performs all necessary checks for data consistency during the

auto-assignment stage.
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using 13C, 'H, HSQC, HMBC and COSY

Then run UBV with no fragments defined, total time ~30mins, total
number of unique structures generated =339
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Structure fits 'H NMR data
Structure correct?
Probable

Structure fits 1H, 13C, HSQC and
HMBC data.

Structure correct?

Highly probable

HMBC data better than several
similarisomers.

Structure correct?

Even more probable

Structure is confirmed by UBV —
fits NMR data better than any
otherisomer.

Structure correct?

Highest level of probability

A new method, Unbiased Verification (UBV), to generate and explore all
possible structural alternatives compatible with NMR datasets is presented.
The method can be applied to any proposed structure that passes
standard NMR verification and can potentially be falsely considered as
positive. The method was tested on several datasets with deliberately
proposed incorrect structures where it automatically discovered the
correct structures. Any potentially excessive calculation times can be
reduced by infroducing reliable structural information and further work is
planned to achieve this without user intervention. We consider this
Unbiased Verification method to be the ultimate tool for resolving

potential false positives in Automated Structure Verification workflows.
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