The IUPAC International
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http://www.iupac.org/inchi
http://inchi.sourceforge.net

InChl FAQ: http://wwmm.ch.cam.ac.uk/inchifaq




InChil:

. an Open Source, non-proprietary, public-domain identifier
for chemicals

. a string of characters uniquely representing a specified
molecular structure

. a precise, robust, IUPAC-approved chemical substance tag
. independent of the way the chemical structure is drawn

. indexed by internet search engines

. usable in both printed and electronic data sources

. enables reliable structure recognition and easy linking of
diverse data compilations



INChl software:

. accepts input in the form of MOLfiles (or SDfiles) and CML
files

. is integrated with ACD ChemSketch

. accepts structures generated by cut-and-paste from
ChemDraw, Marvin, and BKChem

. deals with organic compounds with Z/E and sp°
configurations, tautomers, and isotopes as well as salts,
organometallic compounds and protonated forms

. regenerates the original structure from InChl output
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- = — =
Result for Structure #1, mobile H. - winChl g
File Edit Help
Open | | Options I : wirite Besult l Stap |
Rezult for one component | I ND S?tS of
— Choose component—— — Dizplay — Ophionz ||::ent|t|:al
- P ; : structures
I ;‘ Input Resulk v tobile H F'er-ceptn:ln - -
{" Preprocessed I |hclude Bonds to ketal | =
Legend: Atorm / Atom Id / Mon-stereo class ( Mobile group id
CH3!2
CH,/4 Of 29058
E E CHE.fE
NEE TR 0132
T - o
Ci20 s MHI2400
/25 i f
\ ~CH9_.rCi2l S
G - NZIZE:.I'J"'I C.HE E: IC‘:.HJ'Q
H,CI7 | ; | 5
HCi14 CH/8
CH, /5 e
F ~CHs
HaCl1
CHyM2n2
L cEm TCH,M0M0
O 30430 ~—j28
M2
Te—
0121730 CH, /1 2 CHS
TCH,M10
Structure: 1 |
INChl=1/C22H30NE045/c1-5-T-17-19-20{27(4)25-17)22(29)24-21(23-19)16-14-15(8-9-18(16)32-6-2)33(30,31)28-12-10-26(3)11-13-28/h3-9, 14H 5-7 10-13H2 1-4H3 (H,23 24 29)
(2]
Ready I_ l_ I|— 7




InChl for Cg fullerene

Result for Structure #1. - winChl

=Joes

File Edit Help

Open I | Options I | I Wwite Besult l Stop I
Result for one component | [ ND S'_Ets of
- Choose component—— — Display - Options u::entltcal
 nput & Result ¥ Mobile H Perc SHUCIIIES
Single Structure = -
_i  Preprocessed I |I:I E

Legend: Atom / Atom Id f Mon-stereo class
Ol Ly A =

CIB0/1 =50/
/ -CI5S CI59 -~ CI6I1 4 4,1 -

-.

G581
| CI341.
A Cf49qu:‘54:‘1 : cmamﬁﬂl
;CI5! 3 ' . CISBH
1 % .- CI231 \ \
- Cl46 = CMUH ;
: B « fcuﬂ :
CI4TH ~TCE 1M Cizai
It'-1 ‘l':l% i
cla39i 1361 Fciaon__
‘ A

N ;
4 ' 2 CJ’13.|'1 J i
: CiB/A
C."ZQH Tﬁ : / . -Clan

\l ciagM CHITH ! ”:-"5-"1 C.l'12.|"1
c;jgﬁ\x\x/,maﬁé// - CI31

\ * CH5M 4=

_____ CJ’EJCHUH
~ G- fipeptiak e o I
“=CaH ———Cl4n

8-40(30)46-36(26)35(25)45-39(29)47(37)55-49(41}51(43)57-52(44)50(42)56(48)59-54(46)53(45)58(55)60(57)59

Ready

InChl=1/CE0/c1-2-5-6-3(1)3-12-10-4(1)9-11-F(2)17-21-13(5)23-24-14(6)22-18(8)28-20{12)30-26-16(10)15(9)25-29-19(1 1) 27 (1 7)37-41-31(21)33(23)43-44-34(24)32(22)42-33(23 )4 |A'




INChl for ferrocene
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InChl data layers:
1. Formula (standard Hill sorted)
2. Connectivity (no formal bond orders)

I. disconnected metals
ili. connected metals

3. Isotopes
4. Stereochemistry

i. double bond (Z/E)
ii. tetrahedral (sp3)

5. Tautomers (on or off)

Charges are not part of the basic InChl, but are added at the
end of the InChl string.



InChl symbolism:
Ic connectivity-1.1 (excluding terminal H)

/h connectivity-1.2 (locations of terminal H, including mobile H attachment
points)

/Ip proton balance
It sp° (tetrahedral) parity

/Im parity inverted to obtain relative stereo (1 = inverted, 0 = not inverted, . =
unaffected by inversion)

Is stereo type (1 = absolute, 2 = relative, 3 = racemic)
/i isotopic specification

If chemical formula of the fixed-H structure if different
/h connectivity-2 (locations of fixed mobile H)

/g charge

Ir chemical formula of “connected metal’ structure



Chloroalaninium InChl layers
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InChl=1/C2H4CINO2/c3-1(4)2(5)6/h1H,4H2,(H,5,6)/p+1/t1-/m1/s1/i3+0/fC2H5CINO2/h4-5H/q+1

Main layer: C2H4CINO2/c3-1(4)2(5)6
Proton balance layer: p+1

Stereo layer: t1-/m1/s1

Isotopic layer: i13+0

Fixed-H layer: fC2H5CINO2/h4-5H

Charge layer: q+1



Configuration

Cl

Abs. chirality:  InChl = 1/C3H6BrCIN2/c4-2-1-6-7-3(2)5/h2-3,6-7H,1H2/t2-,3-/m0/s1
Rel. chirality:  InChl = 1/C3H6BrCIN2/c4-2-1-6-7-3(2)5/h2-3,6-7H,1H2/t2-,3-/s2
Racemic: InChl = 1/C3H6BrCIN2/c4-2-1-6-7-3(2)5/h2-3,6-7H,1H2/12-,3-/s3



Web search for retinol InChl
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InChl early users:
US National Institute of Standards and Technology — 150,000 structures

US National Center for Biotechnology Information: PubChem project — 800,000+
structures

US National Cancer Institute — 23 million+ structures

US Environmental Protection Agency — DSSTox database — 1450 structures
Kyoto Encylopedia of Genes and Genomes (KEGG) database — 9584 structures
University of California at San Francisco ZINC database — 3.3 million structures
BRENDA enzyme information system (University of Cologne) — 36,000 structures

Chemical Entities of Biological Interest (ChEBI) database of the European
Bioinformatics Institute — 5000 structures

Nature Chemical Biology

Under consideration:

ISI — 2 million+ structures

Beilstein Journal of Organic Chemistry
European Patent Office

US Patent and Trademark Office
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