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INnChl: all you need to know

e Canonical molecular identifier
* Unique
e One InChl for every molecule
* One molecule for every InChl
* Interchangeable, ordered molecule
collections
e Used in

 PubChem, Reaxys, CAS, ZINC, journals, industry
databases, compound trader, ....

* Make your own InChl

* ChemDraw, Marvin, Biovia/Draw, Elemental,
ChemSketch, RDKit, Knime, openBabel, ...




How to read an InChl?

InChl=1S/C9H180/c1-5-7(2)8(3)6-9(4)10/h9-10H,5-6H2,1-4H3/b8-7-/t9-/m0/s1/i10D
Layered structure:

InChI=1S/C9H180 /b8-7-/t9-/m0/sl
Version /formula /Stereochemistry

InChlKey — hashed InChl el
RGTMBYZGSPYLCM-ZBUQKXQUSA-N jY\l/\ - L\ A
Layered structure: P e

RGTMBYZGSPYLCMEZBUQKXQUSAEN

— mlotal charge
(N = neutral)

Collisions every few billion structures: none in PubChem

* There a very few known ones in Ionier ieitide chains in terms of stereochemistry




How to read an InChl?

El El

But, don’t do it!

* InChl is meant to be read
by machines
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000 < InChl Web Demo M
InChl RInChl Funding
Draw structure and convert to InChl Convert Molfile to InChl Convert InChl or AuxInfo to structure
Mobile H Perception
E BT |~ o~ B S =2 100% v
B 0,0 X CRS ON ® 0 “N Include Stereo:  © Absolute
Relative
Racemic

From chiral flag
Always include omitted/undefined stereo

Different marks for unknownfundefined
stereo

N SHE G

Both ends of wedge point to

3 == e]l-1[=«][e]l=][=][=]

stereocenters
A+ Include Bonds to Metal
A Tautomer options v
Q, Treat polymers:
[s] No pre-edits of original polymer structure
PT Enable CRU folding
+ A Disable CRU frame shift
‘>‘ A Allow non-polymer Zz pseudoatoms @
ET
mee O Reset InChl Options
v
00 O0AOO 0O Ik Select InChl version
1.07.0 v
InChI
InChIKey

AuxInfo




000 < InChl Web Demo M
InChl RInChl Funding
Draw structure and convert to InChl Convert Molfile to InChl Convert InChl or AuxInfo to structure
Mobile H Perception
R0 ~~Q@0RAVELED & @ O {|100%v

Include Stereo:  © Absolute
Relative
Racemic
From chiral flag
Always include omitted/undefined stereo

Different marks for unknown/undefined
stereo

N SHG

Both ends of wedge point to

Je][=][=]l][e][=][~][=]

stereocenters

A+ Include Bonds to Metal

A [ Tautomer options v

o‘ Select all

(s) 1al polymer structure
KET - Keto-enol Tautomerism

K 15T - 1,5-tautomerism ift

2, ' seudoatoms @
PT_06_00 - 1,3 heteroatom H-shift

v

@ o O OAOOCO PT_13_00 - keten-inol exchange

PT_16_00 - nitroso/oxime
PT_18_00 - cyanicfiso-cyanic acids
—— PT_22_00 - iminefimine

InChIKey PT_39_00 - nitrone/azoxy or Behrend rearrangement

AuxInfo




000 < InChl Web Demo M
Mobile H Perception
=n [ S S 4 c2 1 100% v
B 0,0 X ©0lk ©re 25 /9 Include Stereo:  © Absolute
M €1 Templates X E Relative
Racemic
(o3
? Q From chiral flag
Template Library Functional Groups Salts and Solvents Always include omitted/undefined stereo
/‘ IE‘ Different marks for unknown/undefined
stereo
o H Hecl g (N H_;' ‘V‘:C@‘M« fu IE‘ .
oL S W X ‘VVJ e W IZ‘ Both ends of wedge point to

& 7 /K\ ) 4&{ H@\i; stereocenters

At T | e 5 | o™, = oy Include Bonds to Metal

A_ ring 6 chair ferrocene bis(benzene)... B12H12(2-) Tautomer options v

O‘ Treat polymers:

[s] )?;gs( II‘ No pre-edits of original polymer structure

o jgé PT Enable CRU folding
+ A " Disable CRU frame shift
4 4 Iy
'), C] Allow non-polymer Zz pseudoatoms @

-

Save to SDF Click to add to canvas .E.

& Reset InChl Options

% o000 AO00 O Ik Select InChl version
1.07.0 v
InChI
InChIKey
AuxInfo

Log




000 (< InChl Web Demo h
Mobile H Perception
=NolE s B S 4 521 100% v
I 0,0 X CRSR ©ro 00 . Include Stereo:  © Absolute
o [:] Relative
pon Racemic
=-‘A :
From chiral flag
g E Always include omitted/undefined stereo
7/ . @ Different marks for unknown/undefined
~ stereo
E Both ends of wedge point to
stereocenters
at E Include Bonds to Metal
A Tautomer options v
Q, Treat polymers:
[s] m No pre-edits of original polymer structure
PT Enable CRU folding
+ A Disable CRU frame shift
‘), Ay Allow non-polymer Zz pseudoatoms @
ET
nen O Reset InChl Options
v
00 0CAO0O00O I Select InChl version
1.07.0 v
InChI

InChI=1S/C62H96N13014P.CN.Co/c1-29-20-39-40(21-30(29)2)75(28-70-39)57-52(84)53(41(27-76)87-57)89-90(85,86)88-31(3)26-69-49(83) 18
-19-59(8)37(22-46(66)80)56-62(11)61(10,25-48(68)82)36(14-17-45(65)79)51(74-62)33(5)55-60(9,24-47(67)81)34(12-15-43(63)77)38(71-5
5)23-42-58(6,7)35(13-16-44(64)78)50(72-42)32(4)54(59)73-56;1-2; /h20-21,23,28,31,34-37,41,52-53,56-57,76,84H,12-19,22,24-27H2,1-1
1H3, (H15,63,64,65,66,67,68,69,71,72,73,74,77,78,79,80,81,82,83,85,86) ; ; /q;-1;+3/p-2/t31-,34-, 35-,36-,37+,41-,52—,53-,56-,57+,59
-,60+,61+,62+;;/ml../sl

InChIKey
FDJOLVPMNUYSCM-WZHZPDAFSA-L




0O (< InChl Web Demo M
Mobile H Perception
& IC S a e LS 2 1100% v
b B 1o, N ©0l: VoL &0 “ Include Stereo: @ Absolute
@ Relative
Racemic

From chiral flag
Always include omitted/undefined stereo
Different marks for unknown/undefined
stereo

Both ends of wedge point to

3 =]~ ][=][][e][z][=](=]

stereocenters
A+ Include Bonds to Metal
A Tautomer options v
Q, Treat polymers:
[s] No pre-edits of original polymer structure
PT Enable CRU folding
+ A Disable CRU frame shift
‘>, A Allow non-polymer Zz pseudoatoms @
ET
see O Reset InChl Options
v
o000 ADOOO I Select InChl version
1.07.0 v
InChI

InChI=1S/C10H10/c1-2-4-6-8-108-9-7-5-3-1/h1-10H/b2-1-,3-1-,4-2—,5-3+, 6-4+, 7=5+,8-6+, 9-T—, 10-8-, 10-9—

InChIKey
ZYRKBGIIBMTQHN-HGJACCIQSA-N

AuxInfo

AuxInfo=1/0/N:8,10,7,9,5,1,6,3,4,2/E:(1,2,3,4,5,6,7,8,9,10) /rA:1@nCCCCCCCCCC/rB: ;d1s2;d2; ; s4d5;s5;d7;s1;s8d9;/rC:8.5598,-5.0751,
-11.625;10.2902,-5.0746,-11.625;9.4266,-4.575,-11.625;10.2902,-6.0755,-11.625;8.5598,-6.08,-11.625;9.4288,-6.575,-11.625;7.6919,




InChl is alive!

 InChl 1.07.0 released end of Q2 2024

e About 3,000 issues (errors, warnings and hints were fixed)
* Google fuzz issues resolved

* 6 tautomer transformation added for testing
* Base for the further development

* InChl moved to GitHub
* InChl v1.07 and its source code available under MIT license
* https://github.com/IUPAC-InChl/InChl/releases
 Vital for enabling future collaborative development

 Comprehensive test environment

* InChl Web Demo
e Early test access to developments
* Docker test suit ready for download



https://github.com/IUPAC-InChI/InChI/releases

INChl development status

e InChl * InChl Application Framework
* Released 1.07.0 ) Reolelifr?(?hllo
* Code clean-up (1.07) | | e InChl Web Demo
* 6 Tautomer transformations for testing * https://iupac-inchi.github.io/InChl-Web-Demo/
* Under development * Published
* Requirements (nearly) ready * QRcode
* Molecular inorganics * Test EhaTe
. * Resolver
* Stereochemistry https://github.com/inchiresolver/inchiresolver#freadme
* Tautomers * RInChl (1.1)
* Sgroups and Sgroup data * https://github.com/IUPAC-InChlI/RInChl

* MinChl
* Prototype released
* https://github.com/cdd/mixtures
* Prototypes being tested * RInChl (1.2)
 https://github.com/topics/inchi Active evaluations
* Large molecules « NanolnChl (NInChl)

* Longer evaluations
* Variable molecules / Markush InChls



https://github.com/topics/inchi
https://iupac-inchi.github.io/InChI-Web-Demo/
https://github.com/inchiresolver/inchiresolver#readme
https://github.com/IUPAC-InChI/RInChI
https://github.com/cdd/mixtures

Molecular Inorganics

InChl=1S/2C14H15P.2BrH.Ni InChl=1S/2C15H15P.2BrH.Ni

/c2*1-2-15(13-9-5-3-6-10-13)14-11-7-4-8-12-14; ; InChl v1.07 /c2*1-2-13-16(14-9-5-3-6-10-14)15-11-7-4-8-12-15;;;
/h2*3-12H,2H2,1H3;2*1H;/q;;;;+2/p-2 /h2*2-12H,1,13H2;2*1H;/q;;;;+2/p-2
InChIKey=LRGOJBHMPWNRJJ-UHFFFAOYSA-L InChlKey=PUFLLCFASVLTJA-UHFFFAOYSA-L

w PO
No B —
stereoisomers “'L‘L-"—F_"'_F _,.,-"Hw:“\.?b
— Eir
W &N
o YN
W o
Possibility of cis / trans
- P=Ni - stereoisomers
Br
N
WA _
CSD refcode: KOMHEZ CSD refcode: XIKWEX
J.-0.Malm, V.Alfredsson, G.Svensson, J.Albertsson M.L.Clapson, D.J.Nelson, M.W.Drover (2023) ACS Org.
(1992) Acta Crystallogr.,Sect.C:Cryst.Struct.Commun.,48,406 Inorg. Au,3,217

The change in nickel geometry probably reflects a

e T -'_: .-.:
P - change in the electronic state of the nickel, which - e
| . | | is very sensitive to the ligands | . |
T e, |_-_-'-' "*-._l-:l-" = ..l""'
P [
B i P P fr Br . P P




Molecular Inorganics

e Current standard InChl deletes all bonds to metal atoms
* Information of metal coordination is lost
» Stereochemistry of molecular inorganics cannot be

* Guidelines for identifying equivalent representations finalised 2022
* Example Ferrocene

(v5) (v5) (5l
* Depictions interpreted as @ wwﬁ puve
identical representations i Wms> TR
e Fe 1 (V3 molfile)
AL D

L Clan
* Depictions seen as other q R
substances

Fe Fe




Molecular Inorganics

* Keep connectivity for inorganics and organometallics

* Keep explicitly drawn Hydrogens
* Hydrogen atoms must be drawn explicitly

* Exception: H atoms bound to atoms of organic elements like C, N, O where the H count is
determined by the atom valence and the actual bond order of the atom

* Exception of connectivity: see simple flow chart




Molecular Inorganics

* Disconnection flow chart

Is there a terminal metal in the compound?

To be noted:
‘ No * This flow chart has to be
Is the metal coordination number run for every metal.
Yes larger than x (check table)? * The ,Disconnection Table”
step has to be run for every
! 1 No bond to a metal.
Should the metal stay connected * If atoms are not connected
following the disconnection table? Yes in. the input, they stay
(AEN < Z as inspiration) disconnected. No new
bonds are formed that are
No \Yes not already in the input.
DISCONNECT KEEP




Molecular Inorganics

 Disconnection table

A B C 0 E F G H | J K L i 1] 2] P q R S T 1] W w % i z L) L] AC
Elektronegativitatsdifferenzen D e Be B 0 WNe g A P 6 o 0 n
Tewscher fime raeh UPAG Hassarstoff Helium | Lithium | Bergllium | Bor Stickstoff [5: Fil Fluor Neon | Natrium Magnesium Aluminium Phosphor| Schwefel | Chlor | Argon | Kalium | Calcium |Scand Titan |Vanadium| Chrom
‘Gerundate mittlers Atommasze 101w 4.00u E.3du .00y 10510 1201w WOolu 16.00u 13.00u 20180 2239y 24.31u 2655y 3057w 3207u 35450 33.95u 33100 40.08u 44360 478w S0.3du S2.00u
Elsktronsgativitit wach Pudling 220 - 038 157 204 255 304 344 398 - 0,33 13 161 21 258 EAC) - 082 100 136 154 163 166
Aromiading T9pm 43pm | 205pm | 0pm | 1pm Ilpm TSpm 65pm STpm Slem | 223pm | TZem | T62pm 2Z3pm | 03pm | STem 88pm | 2fipm | 223pm | 209pm | 200pm | W2pm | TBSem
Korleasrading 32pm S3pm | R3pm | 0pm 82pm TTem TSpm T3pm T2pm Tlem 1S4pm | WEpm | TEpm W6pm | 10Zpm | 9pm 9%pm | 203pm | Tdpm | T4pm | 132pm | 22pm | TEpm
Ausgewihine Osidationszshlen (wichtigate fett) 1 - 1 3 -a4,..4| 35| -2 - -1 - 1 2 3 1 #3554 | 246 | #1357 - 1 2z 3 43 |5432[ 832
Elchtroncnkonfiquration im Grundeustand ' 1 15275 siest 15725t | et | 1stestpt | RSt | 1stestt | 1stestt | [Melss' [Nel3s® | [Mel3s®p' | [Mel3s?p® | [Mel3s®p® | [Mel3s®p* | [Nel3s?p® | [Melss®p* | [Arjd4s' [l | [Ag3d'as? | [A3d*as® | (m]3dPas? | [Arad®ds'
Schmalstemperatar 025K K@Baml| 4537K | TSEOK | 2300K | 400K | 63K | S03SK | S3.48K | 24.553K | 3710K | 922k | 933.25K | TE3Sk | 730K | 388.36K | WMWK | 8381K | 33635K | TMZK | TERK | 1343K | 2WSK | 2130K
Siodstemparatur 20.288K 426K | 1BEK | 275K | 4275K | 470k | 77.3SK | 908K | 8495K | 27.038K | TEBK | T383K | 2793K | 540K | SSOK | FIRTSK | 2337k | 8730K | 032K | 757K | IW4K | FSE2K | IBEZK | 295K
Diches bei Bsumtempertur 0.0833 1L 0.1787 gl | .53 glom” | 185 glom’ | 2.3 glom’ | 2.62glom? | 12519l | 14239l | 169841 | 0.901al | 0.97 glon? | 174 glow® | 270 glom? | 2.33gtom? | 162gtom® | 207 glom?| 317l | 1784l | 0.86 glom? | 155 gtom’® | 3.0gton” | 450 glon? | 5.8 glom’ | 7.19 glom’
Thamants 7 = 7 e 7 Be 7 < 3 a F e 3 F ] o A I3 [ 3 o
e e ’ & 7 ¢ 3 & 4 = # 5 @ a7 27 3 g 35 @ 39 @ e &2
s s i pd 7 “ 5 » = # 5 ® 57 &= 55 E 39 E 57 &2
G Semenin 1007855 | 2oMwe | SO6MS | 40925 | IO | SOwK | nanss = OGS | 15.8548r | 19.955¢ 3 5 REIETF | I9SEE 575535 | SES
53 mee [reaeronver ] d ] Ed METAL | MERL Ed e Ed e d e METAL ] Ed El Ed Ed META | METAL METH | MERAL
5 é Elatronegatinitst ENUD frack Fanlig) a1 27 a1 g L4 5 e} 25 ko 5 “@ & 3 k2 ZF 5 G & & £ kS &
é g. it doce ot s inoic e 2 7 2 I a I 7 E 7 E 7 E 7 2 I3 2 I a I 7 E 7 7 7 7 7
g H T A wr N @ e e [ e [ @ @ e [ o [ o [ @ nzEn [ @ g o g @ [ @ wm @ [ @
g g -t E2s A E2s AT # AT H A fed i A # A A G A ALl FLEET A AR A AR M AR A A
B fesed o I ' I a o A 5 4 25 & I a A & e s 55 | mes | gzsm a L i ar a4 | wiewm | sa
. k- It k- A o W ] 5 Al 55 ] E ke g g A o fii Andar i E i A o a7 o
2 A A A A E.r A A AP gz M A5 L. A A Eid A A3 A A5 A A A .o A L A
Sodsraraonces i solts il i il o Ei A2 gl M A5 & i £ i E= 2 L s @ i o # =2 A A L2458 228
Kohlenstoff 255 0,35 1,57 0,98| 0,51F ! g g 0,49 0,89 1,43 1,62 1,24, 0,94] 0,65 0,36 0,03 0,61 1,73 1,551 1,19 1,01 0,92 0,89
Stickstoff 3.04 0,84 2,06 1,47 1,00| 0,49f! i 0,20 0,94] 2,11 1,73, 1,43 1,14 0,35] 0,46 0,12 2,22 2,04] 1,68 1,50 1,41 1,38
Sauerstoff 344 124 246 1,87 1,40] 0,89) 080t 0,54 251] 213 1,83 150 125 0,86 0,28 2,62 248 2,08 1,90) 1,81] 1.78|
Fluor 398 1,78 3,00] 2,41] 1,84] 1,83 0,94] 0,541 i ge 3,08] 2,67 2,37] 2,08 1,79 1,40 0,82 3,18 2,98] 2,62| 2,34] 2,35 2,32]
Neon o E
Natrium 033 1,27 0,05, 0,64 111 1,62 2,11] 2,51 3,05 0,68 087 1,26 1,65, 223 011 007 0,43 061 0,70 073
Magnesium 131 0,53 0,33 0,26 0,73 1,24] 1,73] 2,13 2,67, 0,38 0,38 1,27 1,85 0,29 031 0,05 023 032 0,35
Aluminium 181 0,59 0,63 0,04 0,43 0,34 1,43 1,83 2,37] 0,68] 0,58 1,55 0,79] 061 0,25 0,07 0,02 0,05|
Silicium 130 0,30 092 0,32 0,14 0,65, 1,14] 1,54 2,08 0,97 0,29 1,26| 1,08| 0,50 0,54 0,36 0,27 0,24
Phosphar 1 0,01 1,21 0,62 0,15 0,38] 0,85 1,25 1,75 1,26 0,38 0,007 0,37 1,37 1,13 0,83 0,65 0,56 0,53
Sohwefel 258 038 160 101 0,54] 0,03 0,a4] 0,85 1,40 165 127 097 068 039 1,58 122 1,04 095 092
Chlor 16 0,96 2,18 1,59 112 0,61 0,12 0,28 0,82 2,23] 1,5 1,55 1,26 0,97 2,18 1,80 1,62 152 1,50
Argon -
(Hr 082 1,38 0,16, 075 1,22 1,73| 2,22] 2,62 3,16 011 0,49 079 1,08 137 1,76| 0,59 072 0,81 084
Calcium oo 1,20 0,02 0,57 1,04] 1,55 2,04 2,44] 2,38 0,07 0,31 0,61 0,50| 1,18 1,58] 0,63 0,66
Soandium 136 082 038 021 0,58 119 1,68] 208 262 0,43 0,05, 0,25] 052 083 122 1,0 0,54 027 0,30
Titan 154 0,6¢ 0,5¢, 002 0,50| 1,01 1,50 1,90 2,44 01 0,23 0,07 03¢ 05 1,04 1,62 072 0,54] 0,12 0,09) 012
I 1 -
Rules V1 Rules for new bond types ‘ Periodictable | Periodic table linear | Pubchem table | Rules V0 (O] £ | D]




Molecular Inorganics

 Disconnection table

@@ =i e =

=}

CCDC

Cambridge

Crystallographic

Data Centre

A B C 0 E F G H | J K L i 1] 2] P q R S T 1] W w % i z L) L] AC
Elektronegativitatsdifferenzen D e Be B 0 WNe g A P 6 o 0 n
Tewscher fime raeh UPAG Hassarstoff Helium | Lithium | Bergllium | Bor Stickstof [5: ff] Fluar Neon | Natrium Magnesium Aluminium Phosphor| Schwefel | Chlor | Argon | Kalium | Calcium |Scand Titan |Vanadium| Chrom
‘Gerundate mittlers Atommasze 101w 4.00u E.3du .00y 10510 1201w WOolu 16.00u 13.00u 20180 2239y 24.31u 2655y 3057w 3207u 35450 33.95u 33100 40.08u 44360 478w S0.3du S2.00u
Elsktronsgativitit wach Pudling 220 - 038 157 204 255 304 344 398 - 0,33 13 161 21 258 EAC) - 082 100 136 154 163 166
Aromiading T9pm 43pm | 205pm | 0pm | 1pm Ilpm TSpm 65pm STpm Slem | 223pm | TZem | T62pm 2Z3pm | 03pm | STem 88pm | 2fipm | 223pm | 209pm | 200pm | W2pm | TBSem
Korleasrading 32pm S3pm | R3pm | 0pm 82pm TTem TSpm T3pm T2pm Tlem 1S4pm | WEpm | TEpm W6pm | 10Zpm | 9pm 9%pm | 203pm | Tdpm | T4pm | 132pm | 22pm | TEpm
Ausgewihine Osidationszshlen (wichtigate fett) 1 - 1 3 -a4,..4| 35| -2 - -1 - 1 2 3 1 #3554 | 246 | #1357 - 1 2z 3 43 |s5432[ 832 |3
Elchtroncnkonfiquration im Grundeustand ' 1 15275 siest 15725t | et | 1stestpt | RSt | 1stestt | 1stestt | [Melss' [Nel3s® | Melds’p' | [Mel3sp® | (Melds’p® | [Melds'p! | (Nelds’p® | [MeldsT" [ [Ards’ (st | [Ag3d'4s® | [A3dias® | (m3dPas? | [Anad®ds' | |
Schmalstemperatar 025K K@Baml| 4537K | TSEOK | 2300K | 400K | 63K | S03SK | S3.48K | 24.553K | 3710K | 922k | 933.25K | TE3Sk | 730K | 388.36K | WMWK | 8381K | 33635K | TMZK | TERK | 1343K | 2WSK | 2130K
Siodstemparatur 20.288K 426K | 1BEK | 275K | 4275K | 470k | 77.3SK | 908K | 8495K | 27.038K | TEBK | T383K | 2793K | 540K | SSOK | FIRTSK | 2337k | 8730K | 032K | 757K | IW4K | FSE2K | IBEZK | 295K
Diches bei Bsumtempertur 0.0833 1L 0.1787 gl | .53 glom” | 185 glom’ | 2.3 glom’ | 2.62glom? | 12519l | 14239l | 169841 | 0.901al | 0.97 glon? | 174 glow® | 270 glom? | 2.33gtom? | 162gtom® | 207 glom?| 317l | 1784l | 0.86 glom? | 155 gtom’® | 3.0gton” | 450 glon? | 5.8 glom’ | 7.19 glom’
Thamants 7 = 7 e 77 e 7 ra w 3 F e 3 F ] o A I3 [ 3 o
e e ’ & 7 ¢ 3 & 4 = # 5 = a7 g 3 g 35 @ 39 @ e &2
s s i pd 7 “ 5 » = # 5 Fed 57 &= 55 E 39 E 57 &2
G Semenin worsss | couwe | sows | doges | Zow | soww | noss = OGS | 15.8548r | 19.955¢ 3 5 REIETF | I9SEE 575535 | SES
53 mee rovmenssimeny] O d ] Ed METAL | MERL Ed e Ed e d e METAL ] Ed El Ed Ed META | METAL METH | MERAL
5 ﬁ Elatronegatinitst ENUD frack Fanlig) a1 27 a1 g L4 5 e} 25 ko 5 “@ & 4 k2 ZF 5 G & & £ kS &
é g. it doce ot s inoic e 2 7 2 I a I 7 E 7 E 7 E 7 2 I3 2 I a I 7 E 7 7 7 7 7
g H T A - G B S 4 o @ e [ e [ ow @ e [ o [ o [ @ nzEn [ @ g o g @ [ @ w @ [ @ [
g E -t E2s A E2s AT # AT H A fed i A # A A G A ALl FLEET A AR A AR M AR A A
B fesed o w5 ' I a o A 5 4 25 & I a A & e s 55 | mes | gzsm a " @ @ A | mrem | g2 |4
. o o o o o k2 ] 5 Al 55 ] E ke g g A o fii frda i E i A o a7 Mf
2 A A A A E.r A A AP gz M A5 L. A A Eid A A3 A A5 A A A .o A L A
Sodsraraonces i solts il i il o Ei A2 gl M A5 & i £ i E= 2 L s @ i o # =2 A A L2458 228
Kohlenstoff 255 0,35 1,57 0,98| 051° 0,08 0,43 0,89 1,43 1,62 1,24] 0,94 0,65 0,36 0,03 0,61 1,73 1,55 1,13 1,01 0,92 0,89
Stickstoff 3.04 0,84 2,06 1,47 1,00| 0,43 i 0,20 0,94] 2,11 1,73, 1,43 1,14 0,85 0,46 0,12 2,22 2,04] 1,68 1,50 1,41 1,38
Sauerstoff 344 1,24] 246 1,67] 1,40 o089 080t 0,54 251 213 1,63] 1,54] 125 086 0,28 2,62] 2,44 2,08 1,30 1,81 178
Fluor 3 1,78 2,00 2,41 1,9¢ 1,82 0,84] o,5af 511 g e 2,08 2,67 237 2,08 1,78 1,40 082 2,16 2,98 2,62 2,34 2,35 222
Neon o E
Natrium 033 1,27 0,05 0,64 111 1,62 2,11] 2,51 3,05 0,68 087 1,26 165 223 011 0,07 0,43 061 0,70 073
Magnesium 13 0,89 0,33 0,26 073 1,24] 1,73] 2,13 2,67 0,35 0,33 0,31 0,05 0,23 0,32 0,35
Aluminium 181 0,59 0,63 0,04 0,43 0,34 1,43 1,83 2,37] 0,68] 0,58 061 0,25 0,07 0,02 0,05
Silicium 130 0,30 092 0,32 0,14 0,65 1,14] 1,54 2,08 0,97 0,29 0,50 0,54 0,36 0,27 0,24
Phosphar 1 0,01 1,21 0,62 0,15 0,38] 0,85 1,25 1,75 1,26 0,38 0,007 1,13 0,83 0,65 0,56 0,53
Schwefel 258 038 16| 101 058 003 0,45 0,85 1,90) 165 137 097 068 039 1,58 1,22 104 095 092
Chlor 16 0,96 2,18 1,59 112 0,61 0,12 0,28 0,82 2,23] 1,5 1,55 1,26 0,97 2,18 1,80 1,62 152 1,50
Argon -
Kalium 0.82 1,38 0,16, 075 1,22 1,73| 2,22 2,62 3,16 0,11 0,49 0,79 1,08] 137 0,54 072 0,81 0,84
Calium 100 1,20 0,02 057 1,0 1,58 2,04 2,44 2,38 0,07 0,31 061 0,90, 1,18
Scandium 1,36 0,84 038 021 068 119 1,68 2,08 262 0,43 0,05 025 052 083 122 1,80 0,54
Titan 154 0,66 0,56 0,02 0,50] 1,00 1,50| 1,90 2,34] 0,61 0,23 0,07 0,38 0,68 1,04 1,62 0,72 0,54]
Rules V1 Rules for new bond types Periodictable | Periodic table linear | Pubchem table | Rules V0 (O] £ |




Molecular Inorganics

* Disconnection flow chart

Is there a terminal metal in the compound?

No

\4

Is the metal coordination number

Yes larger than x (check table)?

! l No

Should the metal stay connected
following the disconnection table?

(AEN < Z as inspiration) Yes
No \Yes
DISCONNECT KEEP

Example: Na-Cl

-> Terminal metal

-> Disconnection table says
DISCONNECT

-> Na+ and ClI-

-> InChl=1S/CIH.Na/h1H;/q;+1/p-1-
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Enhancements in Stereochemistry /'\rk/

* Addressing the following entities
* (MDL) enhanced stereochemistry c_r_r4

* ABS, AND, and OR stereocentres

* Extended V3 molfile handling O
 CumulenesV P O O
* Atropisomers
* Haworth representation for sugars E E

e But: Haworth is not handled by the

molfile format (molfile are the primary
input for InChls)

* Additional bug fixes

oH

OH
OH

OH




Status of InChl Application Frameworks

e Reaction InChl (RInChl) https://github.com/IUPAC-InChI/RInChl
e Version 1.0 released

* Version 1.1 being tested (support of enhanced RXN file format, bug fixes,
documentation issues, new tutorial)

e Version 1.2 awaiting programming (reaction atom mapping, multi-threading, agent-
role)

e Later releases (dependent on further InChl development)

* Enhanced representation for inorganics and organometallics (important for catalysts)
* No-structure handling
* Enzymatic reactions
* Enhanced stereochemistry
* Tautomer restrictions
* The tautomer transformation may go too far for Reaction InChls


https://github.com/IUPAC-InChI/RInChI

e
Status of InChl Application Frameworks

* QR code proposals and Resolver prototype
* QR Code proposals published 2022

* InChl Resolver prototype (available since 2021) — ¢cf WorldFAIR Chemical Data
Exchange Protocols

* InChl Web Demo

* Interactive Webtool to create InChls and RInChls (under development)

* Access to multiple InChl/RInChl version including development versions for testing
 https://iupac-inchi.github.io/InChl-Web-Demo/

e Mixtures InChl (MInChl)
* Awaiting coding — prototype at https://github.com/cdd/mixtures (Alex Clark, CDD)



https://doi.org/10.1515/pac-2021-0604
https://github.com/inchiresolver/inchiresolver#readme
https://iupac.github.io/WFChemProtocols/
https://iupac.github.io/WFChemProtocols/
https://iupac-inchi.github.io/InChI-Web-Demo/
https://github.com/cdd/mixtures

Under investigation/longer evaluations

e InChl

 Variable molecules / Markush InChls

* Prototypes have been built for variable molecules and are being tested
* https://github.com/topics/inchi

e Large molecules

* InChl Application Frameworks

* Nano InChl (NInChl)
* Working group funded by IUPAC
* Working on format proposal


https://github.com/topics/inchi

e
INnChl Roadmap

InChl 1.06 InChl 1.07.0 Inorganics/Organometallics Enhanced stereochemistry

16t of July 2024 Prototype End of Q4 2024 Prototype: End of Q2 2025
Officially approved

Tautomers, Sgroups/Sgroup data, Isotopologues

—_—

End of Q4 2025

. ) RInChl 1.0, QR Code, InChl Web Demo
Application I >

Framework
Test: Resolver, RInChl 1.1
Coding: MInChl, RInChl 1.2

Evaluations: Large molecules

Variable molecules / Markush InChls
NanolnChl (NInChl)

All technical developments depend on further funding.
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The InChl Project

* Financial base
* Membership fees

e Contributions in kind
* Based on open source model

e Support by Sonja Herres-Pawlis RWTH Aachen university (Germany)
» Developers Djordje Baljozovic, Nauman Khan (finded by Volkswagen Stiftung)
» Additional support by Jan Brammer and Frank Lange (NFDI4Chem, DALIA)

» Support by Beilstein Institute, Frankfurt(Main)
e Cheminformatician Felix Bansch (50% FTE)
* Feedback by other developers on GitHub.



P A c ADVANCING CHEMISTRY WORLDWIDE

The InChl Project

InChl Trust .
guess 5w CAS m
as® SOCIETY W™ . CIVIZI0N OF THE

AMERICAN CHEMICAL SOCIETY National Institutes
of Health

Scientific oversight, Development, & RELX Group :3?‘?#58.%‘53 SPRINGER NATURE WILEY
innovation and adoption and
governance sustainability @ CCDC m NIST ':é)ﬂp,g_llgue
ACD/Lapy ‘TOWORMmR e on ontochem

Project Director
Technical Director
Marketing & Outreach
Director

IUPAC Divisions and
Committees
(Div VIl and CPCDS)
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