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NMReData Export

CMC-se
« Structure elucidation
» Structure validation

& CMC-se: A2 (C15H23NO4) . O X
Flle Edit View Analysis Structure Report Help

Projects 2 I Rt § TV . . Otd H : Fragments Structures
>  Export annotated SDF (NMReData :
Export ( ) , 13 COSsY é@@ag O\{",fi =
Import b Export spectra + annotated SDF (NMR Records)
s : : : File = strucelu.sdf
2Ne t |#H| Equiv| Hybr. |Func. Group| H1 H2 | H3 | H4 | H5 | H6 | H7 | H8 | H9 | H10 | H11 | H12 | H13 | H1| | Total structures in file = 152
Save As 10.55( 4.20 | 370 | 249 | 245 (236 (233 | 214 | 213|210 195|183 | 167 14 | e
Close H1 H2 C4 C8 C10| C9 C5 C9 C10°/ C12 C13 C11 Cé& C1
C15] 1501 | 3 sp3 M < M
c14 18.69 3] | sp3 M M
1 sp3lsp \ M | M | M
& NMR Records Export X | sp3/sp m > <
— 2 | | sp3 M > [
NMR Records Destination Folder > sp3 v W < w = B
C\Users\pavel kessler {21 | sp3 M : M > M < ‘ ./
4 (1 sp3/sp v | v M / \
Comment 2 ] l sp3 MM | ] =0,
2 sp3 M| < M \_./
1] | sp3/sp MM M \
“ > M. 5_7\
& NMR Records X | l T [ v N
A A v \
‘ ] E /3=¢.
Solvent I S—NH
PH o CMC-se project was exported to A
C\Users\pavel kesslenA2 nmredata.zip \ |
Concentration [mh/]
Temperature [K]
< >
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NMReData Export

| %] s Compressed Folder Tools A2 - [m] X ) .
vome srare View etract ® & Multi-Structure Viewer — O
<« v > ThisPC > SYSTEM (C:) > Users > pavelkessler > A2.nmredatazip » A2 v O Search A2 pel i 1
| : =oAL
|2 Documents A Name Type Compressed size Password prot..  Siz
Urlaub 1 File folder File = A2 nmredata sdf
@ OneDrive 2 File folder Total structures In file = 1
3 File folder
= This PC 4 File folder 146 Ci|
m Desktop 5 File folder
[Z] Documents || A2.nmredata.sdf DF File 3KB No
+ Downloads & Properties of structure 1 X ‘ CHJ
D Music /
= Pictures Compound 1
B Videos Formula = C15H23N04 N
29 SYSTEM (C) o Molecular weight = 281.34800 -
. Mono isotopic mass = 281.16271
6 items
») SDF Properties
NMREDATA_LEVEL = 3 A
NMREDATA_CERTIFICATION = Software=CMC-se
NMREDATA_SOLVENT = DMSO
NMREDATA_FORMULA = C15H23NO4
NMREDATA_SMILES = C1(C(C(CC2CC(NC(C2)=0)=0)0)CC(C)CC1C)=0 0
NMREDATA_INCHI = InChI=1/C15H23NO4/c1-8-3-9(2)15(20)11(4-8)12(17)5-10-6-13(18)16-14(19)7-10/n8-12,17H,3-7H2,1-2H3 (H.16,18,19)/f/h16H
NMREDATA_TEMPERATURE = 298.0 NH
NMREDATA_PH=0.0
NMREDATA_ASSIGNMENT = c1, 214.103, 1\ a
€2, 173.990, 2\ )
€3, 173.829, 3\
c4,.65354 4
€5, 50.995, 5\
€6, 42.762, 6\
c7,40.720, I\ v

OK




NMReData Import

& CMC-se: (-)-Menthol (C10H200) - O X ’

Flle Edit View Analysis Structure Report Help

Projects.. 7/ L;f [ GY X)f“g] @O H : Fragments Structures
Export > C:0/10, H: 0/20 () %,
mpot >  Import annotated SDF (NMReData) EQG‘EHO/M‘ r R
Save 1 |#H| Equiv] Hybr |Func Group| H1 | H2 | H3 | Ha | H5 | H6 | W7 | He | Ho | Hio | H11 | | D
Save As - = = - - - = = = = —
Close H1 l H2 H3 | H4 H5 HE H7 H8 | H9 H10 H1
(w7 Ré-l
co |
cs | 11 [ [ l [ 1]
o | I | | ] l \
C6
— | [ | \ \ | | | -
o O
? 1 | ] | | )
011/ [T 1 l l [ : O
(&)
O

C H N O A R| I

< > Select or move atoms

Innovation with Integrity




NMReData Import

& CMC-se: (-)-Menthol (C10H200) — m} X ‘

Flle Edit View Analysis Structure Report Help

B8 XA ¥ Dl S E @O H  Framents sctes
[C10H200 DBE=1.0 C: 10410, H: 20/20 {4°CH SACHZ S‘CHS ); 83 HMBC, 42 COSY k QQEH‘O/M ‘ "I’// 171 x Q‘ﬂ & Bruker TopSpin 4.0.8.b.8 on NBRHE01-FO7NSQ2 as Pavel.Kessler - [m] X
{HC} HH cc
oot T - 1 T T 1 O Process Analyse Applications Manage
Name Shift |#H| Equiv| Hybr. |Func. Group| H1 H2 | H3 | H4 | H5 | H6 | H7 | H8 | H9 | H10
113 343 144 /1003|135 219 083 005|168 088 [\ Simulate - © Smallmolecules ~ ~ Mixtures + | Fragment based screening (fbs) = )<~ Dynamics « (=) |T‘] B - @B i7"}
| C3 c4 c6 | CT H5 c8 C9 cC10| c1 | cCt . B
Cc10 2099 | 3 Frag MM R D2 ¢ AN TN W) - "fﬁ X # Ré:(,y| ‘
co 16.10 | 3 Frag M M e IQQQDM «»d sl “KIOL | A
cs 12584 [ 1] | Frag MM M| M | S %
L. C7 2223 | 3 Frag M v
6 | 3162 1] | Frag M l MM #8182 sync LY
c5 4506 | 2 Frag M M| M |Mm M| M HMBC-1 & Ji Jj s E |&j Ji O
Cc4 71.59 I 1 I 1 Fra M Modified ™\ T S\ \ /9 2\
Cc3 . 5016 | 1 Frag M M M M M M
c2 [2314 | 2] | Frag M M M M| M
C1 3457 | 2 Frag M MM cs cs' c1 c2 ce  H5 c3 c20810C7¢1'Co
011 [ | [ { { | | col : 1.303 ppw / 521.501 Hz Index = 1619 -
row : 37.7 ppn / 3790.3 Hz Index = 37§ [ g
Value = 912.1 [
e @ .
o ] 5 o -8
——— — o r
c8 — : I
cs - S -8
o (SRS L
= E— [ ps Lo [
— -8
cs - - L
C H N O A R ol i
< > Select or move atoms C10 H20 O g L= (&2 SIS e e
g T T T T T T T T T T T T T T T T T 2
2.0 1.8 10 ppm]
| & CMC-se - (-}-Menthol (C10H200)




NMReData Import

Detailed data inspection available

& CMC-se: (-)-Menthol (C10H200) - ]
File Edit View Analysis Structure Report Help Process Analyse
g XA: ¥ D S F@ 0l H | Fragments structures - -
IC10H200 DBE=1.0 C: 10/10, H: 20/20 (4°CH 3'CH, 3'CH, ), 53 HMBC, 42 COSY k QQEH o/M/ » 71,’ XQ o] /4 Simulate ~ ©) Smallmglecules ~ ~ Mixtures ~ | Fragment based screening (fbs) ~ j<~ Dynamics ~ = I'ﬁ - | D B g
HC HH cc O M2 | O0GEEO| « | M| XE| R XY
Name Shift |#H|Equiv| Hybr. |Func. Group| H1 | H2 | H3 | H4 | H5 | H6 | H7 | H8 | HO | H10 | H11 | H1Z | p = PR SR T S B N A
1.13 | 343 | 144 093 | 1.35 (219 | 0.83 | 0.95 | 1.68 | 0.88 | 0.99 | 1.62 T AQ9 B * dl %25 OL
c3 | c4 l ce c7 c10 ¢1  c1 | c2  c2 NEERT X
2099 | 3 Frag M R = w4
) 1610 | 3 Frag M B8 BN R sync &1
cs | 2584 1] | F MM MM M HSOC (+) :J ] I H
c7 12223 | 3 Frag M HSQC () S PN SN
c6 [s1e2 1| | Frag M | MMM HMBC-1
c5 4506 | 2 Frag M M M M MM Modified
c4 | 7159 [ 1| [ Fi M M
c3 50.16 | 1 Frag M| M M M M MM cs' c1 ¢z
c2 [ 2314 | 2 ] ] Fri M M M M M col : 2.1% ppm / 876.203 Hz Index = 1452 E
C1 3457 | 2 Frag M ‘ M M M :c(ll : 30;: Tpn / 2112.09 Hz Index = 430 ‘—g
011 | alue . r
cs 1 e
Lo
&
c10 [
c7 ] @) 8
c2 —— “ \
0) S
U 3
C H N O A R Sl :
< > Select or move atoms C10 H20 0 & — 0O [|g
HMBC(X10.H6) L
&
] T T T T T T T T T T T T T T T T T T
26 24 22 20 18 ppm]
& CMC-se - (-)-Menthol (C10H200)




NMReData Import

Reporting

e CMC-se Elucidation Report m ® CMC-se Elucidation Report (—‘K—)
()-Menthol BZ%R (-)-Menthol BCR%R
TH table of assignments Explained Correlations Incorrect Correlations
Atom Shift [ppm] Multiplicity |Bound to | Cq N
table H
[ 0.83 (C9) HT ‘

cr 088 (1) H10 " "
c7 0.93 (cn Ha N /\c " 7 5

C10 0.95 (C10) H8 1 }: \

5 095 (C5) H13
c2 0.99 (c2) H11 & "
c3 113 (C3) H1 - \c/ N ; & bs
s 1.35 fe . \ \
c6 144 (C6) H3 :

H (=] cs C3,
c2 163 (c2) H12 /\ T I
c1 1.68 (c1) HY % 5

cs 198 (Cs) H14 " w
c8 219 (c8) HE f
c4 343 (C4) H2 ¢z 4 c2 c4

J L \ h, Uy S " ) ) ) )

35 30 25 20 15 1.0 [ppm]
Sep 19, 2019 (02:35:45 GMT+2) CMC-se Version 26.1 36 Sep 19, 2019 (02:35:45 GMT+2) CMC-se Version  2.6.

@




NMReData Import

Beyond the data inspection: generate any structure proposals matching the data

" CMC-se : (-)-Menthol (C10H200) — 0O & Structure Generation Options X '] '] . 65 C/l
File Edit View Analysis Structure Report Help Structure generator
B8 XA § Dl SIOE]@ Ok * Emre
IC10H200 DBE=1.0 C: 10/10, H: 20/20 (4*CH 3"CH2 S'CH:, ), 53 HMBC, 42 COSY Filter results (keep only best ones)
4 Maximum number of generated structures (0=no limit) 0 ‘
Terminate after this many seconds (0=no limit) 0 ‘ - 7
#H | Equiv| Hybr. |Func. Group| H1 H2 H3 H4 HS H6 H7 H8 H9 | H10 | H11 | H12 | H13 | H14 | H Use muitiple processors / \ /
113 | 343 | 144 | 093 | 135 | 219 |0.83 | 095 | 168 | 0.88 | 099 | 1.63 | 0.95 | 1.98 B 3 -
C3 | C4 C6 C7 | H5 | C8 C9 ([C10 | C1 C1' | C2 | C2  C5 | C5 | H '~ Substructures
(531 90 ?g?g : Efﬁg m M m Use defined substructures
) rag .
g rules
gg :ggg ; :::g M M T M M Structure does not contain any rings O
o6 3162 1 Frag M Maximum ring length (0=no limit) 8 ‘ \ - :
c5 4506 | 2 Frag M M MM Forbidden rings lengths(Comma separated e.g. "3,4") ‘ . / \ /
Cc4 7159 | 1 Frag M Required rings lengths (Comma separated e.g. "5,6") ‘
Cc3 50.16 | 1 Frag M M M M Keep epoxydes also if the cyclopropanes are forbidden
c2 2314 | 2 Frag M M M N
c1 3457 | 2 Frag M MM () corretations
o11 Use COSY correlations H O
Use HMBC correlations
< Auto-gliminate invalid or long range COSY correlations O
Auto-gliminate invalid or long range HMBC correlations O
Maximum number of eliminated correlations (COSY+HMBC) 11| ‘
HMBC/COSY autoelimination policy Optimal V‘

(¥) Chemistry rules

Generate Structures Cancel




NMReData Implementation Availability

HSQC (+)
HSQC (-)
HMBC-1
LS S — L
4.4
& i % & A -
Lo N — 2.8 2.2 go 14 % L
2 & & °
........................................... -
1.0 ' 17 8.7
Cc4 #=5a a : @ | -
(& CMc-se Classroom : AK-968-12100131_manualindex?_org/FUSION-5V (C27TH24NOAC) [ G | p———— S —— (=[5 fomm @ gs |
File Edit View Analysis Structure Report Help 3
- L
E‘n‘xm \?/‘I\j"'zo 93‘&‘@ @O O\H‘ :J Ffagmems‘stmclures\ _ hu
r{zmﬂzmoacl DBE=16.0 C: 19/27, H: 17/24 (7°CH 5'CH, ), 37 HMBC - ,| [N ‘QQE‘O/MQ“ y %‘nl'n[ I ’ : r
HH|cc : L
€] o .
Name | Shift |#H |Equiv| Hybr. |Func. Group| H1 | H2 | H3 | H4 | H5 | é&.—o
732|715 |7.13 | 6.98 | 6.94 o 1=
! C13 | C14 | C15  C16 | C17 R< ]
I|.c27 2 9.3
i
|lc26
C25 @
lllcoa @
23 =) — T T T
22 s 7.2 7.0 6.8 6.6 6.4 [ppm]
c21 @
| C20
C19 18.79 | 1 sp3/sp Frag
|c18 2122 | 2 sp3 Frag @
Cc17 2655 | 2 sp3 Frag
C16 3578 | 1 sp3/sp Frag > M* I |
c15 3715 | 2 sp3 Frag 12115 {a{s(2(1)
llc14 62.31 | 2 sp3 Frag
|}c13 66.19 | 2 sp3 Frag
l C12 103.44| 0
I c11 111.39| 0
C10 114.89 | 1 sp2 Frag M ‘
' co 121.28 | 1 sp2 Frag M| - : : : : : :
i < [ Select or move atoms C25 H24 N 04 CI
lic 1H sp2

CMC-se



CMC-se: Classroom Edition

<)
BRUKER
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CMC-se: Classroom Edition

* Peak picking

Number of attached protons

« Filling correlation table

Classroom

V/4

« Displays correlations of each atom

* Manually builds up structure

« Editable basic NMR lecture

« Example datasets for use with CMC-se

* Requires a license
The license is free and included in the

Topspin license for academia

Innovation with Integrity



NMReData Implementation Availability B(.:S@R
(<O

« implemented in CMC-se

& Bruker TopSpin 4.0.8.b.8 on NBRHEO1-FOTNSQ2 as Pavel.Kessler

Proce Applications anage 87 &3
m in 4. and Topspin 3.6.1 Y =0 8 - o
_ e € e - . bs) | b Dvnamice < = N By o D B
o I po rt TO pS p I n 4 . a n O p S pl n . . S Simulate (©) Small molecules Mixtures Fragment based screening (fbs) <~ Dynamics e N B® ﬂ%‘

D|*2 3| OGO = = X#&EZ| R XL

« Export - Topspin 4.0.8 ol 2zl aaom -kl 2h @4 | A
Eopaa |V h P 87 A ¥ srecTrum ARS ACQUPA PULSEPROG PEA GRA AMS E PLOT FID X

[earch | Find | ) I 13 1 C:\Usersipavel kesslerCMCse _TEST

* Included also in CMC-se ClassRoom Edition

4 - hsqeedetgpsp 3
® 1 "

%5 - hmbcgplpndgl
+ 6 - jresgpprgf
+11-2930
+12 - 20pg30

13 - cosygpmiqf
+-14 - hsqeedelgpsp 3

15 - hmbegplpndqf

» Topspin processing license is free for academia Sl

& (E)-2-Penten-1-of

« CMC-se ClassRoom edition is included since March 2019 A

 NMReData implementation is free for academic customers O
oy

Innovation with Integrity



NMReData Quo Vadis ? an
(<O

» Reference data and validation tests for developer
* Cleanup the format definition

> <NMREDATA 2D 13C NJ 1H>
Larmor=400.150\
CorType=HMBC\

Spectrum Location=file:/Users/pavel/CMCse TEST/2,4-Dimethoxybenzylalkohol/15/pdata/1 \
Pulseprogram=hmbcgplpndgf\

cl/ (h3,h2), E=7.23121e+06, W2=30.52, W1=203.42\
cl/ (h3|h2), E=7.23121e+06, W2=30.52, W1=203.42\

» Consistency checks
» Signatures, detect modifications

* Involve additional partners Aot
. JCamp, NMRm @ m otrope
 Allotrope foundation nmr ML ‘ Foundation,

Innovation with Integrity



Thank You!




