28

Supplementary Material

To refine thiostrepton aspherical scattering factors from the invariom database were
used. The data to parameter ratio did not increase with respect to a refinement with
the independent atom model (IAM). A substantial number of model compounds were
used (see Table 3). Several new model compounds were calculated and included in
the database, since they were missing prior to refinement. In case the calculation of
new model compounds that provide invarioms is necessary, a systematic analysis of
the chemical enviroments of each particular atom is recommended in oder to avoid

time-consuming quantum chemical calculations.
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Fig. S1. Holstein plot for the dehydroalanine tail region of thiostrepton. Remaining parts
of the molecule are marked with the letter R (for rest). Invariom names, including
next-nearest neighbors in parentheses, are given in blue, IUPAC nomenclature in
green and letters in black color contain the SMILES name for each invariom model
compound used. Arrows point to the specific region of the molecule and the red
circle surrounds the atom of interest.
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Holstein plots are useful to illustrate how to select the most suited (smallest) model
compounds for a particular chemical environment. Such plots show the main molecu-
lar structure surrounded by the respective model compounds (Figure 8). These com-
pounds provide the electron density distribution that is converted to scattering factors

of the invariom database.

Table 3: Aspherical atomic scattering factors used for invariom refinement of thiostrep-
ton. Invariom names and corresponding model compounds from the invariom database
are listed for all atoms together with respective IUPAC names, sorted by atomic num-

ber.

e
3y
B8

Invariom Name

Model Compound

S

—~

2173)

5-S#5c[#bnlc]#5c[#5clh]

2-methylthiazole

S(2173.) 5-S#5c[#5nlc|#5c[#5clh]  2-methylthiazole
S(23X6) Slcle dimethylsulfide
S(25Z3) 5-S#5c[#5nlc]#5c[#5clh]  2-methylthiazole
S(26X3) 5-S#5c[#5nlc]#5¢[#5c1h]  2-methylthiazole
S(26X3.)  5-S#bBc[#bnlc]#5c[#5clh]  2-methylthiazole
S(33Z3) 5-S#5c[#5nlc|#5c[#5clh]  2-methylthiazole
S(3373.) 5-S#5c[#5nlc]#5c[#5clh]  2-methylthiazole
S(017Z3) 5-S#5c[#5nlc]#5c[#5clh]  2-methylthiazole
S(03X6) Slecle dimethylsulfide
S(05Z3) 5-S#5c[#5nlc]#5c[#5c1h]  2-methylthiazole
S(06X3) 5-S#5c[#bnlc]#5c[#5clh]  2-methylthiazole
S(06X3.)  5-S#b5c[#bnlc]#5c[#5c1h]  2-methylthiazole
S(1373) 5-S#5c[#5nlc]#5c[#5clh]  2-methylthiazole
S(13Z3.) 5-S#5c[#5nlc]#5c[#5clh]  2-methylthiazole
0(217Z7) 01.5¢[1.5n@5¢] furan-3-carboxamide
0O(21Z7.)  O1.5¢[1.5n@5¢] furan-3-carboxamide
O(22TG1) Olclh methanol

0(227) 01.5¢[1.5nl¢] acetamide

O(23X7) O1.5¢[1.5n1¢] acetamide

0(24X7) Olclh methanol

0(24X4) Olclh methanol

O(25Z7) O1.5¢[1.5n@5¢] furan-3-carboxamide
0(26X10) Olclc dimethylether
0(27J12)  O2¢ formaldehyde
0(27J16)  Olclh methanol

0O(27J15)  Olclh methanol

O(281) O1.5¢[1.5n1c¢] acetamide

O(29A) O1.5¢[1.5n1¢] acetamide

O(300) O1.5¢[1.5n1¢] acetamide

O(31A) O1.5¢[1.5n1¢] acetamide

0(337Z7) 01.5¢[1.5n@5¢] furan-3-carboxamide




Atom Invariom Name Model Compound

4201) O1.5¢[1.5n1h] N, N-dimethylformamid
4201.)  Ol.5¢[1.5nlh] N, N-dimethylformamid
4301) O1.5¢[1.5n1h)] N, N-dimethylformamid
4301))  O1.5¢[1.5n1h]
4401)  O1.5¢[1.5n1h)]

N, N-dimethylformamid
N, N-dimethylformamid

O(3377.) O1.5¢[1.5n@5¢] furan-3-carboxamide
0(34U) 02c formaldehyde
0(34U.) 02c formaldehyde
O(35PYT) Ol.5¢[1.5nlc] acetamide
O(35PYT. Ol.5¢[l.5nlc] acetamide

O(01Z7) O1.5¢[1.5n@5¢] furan-3-carboxamide
O(02TG1) Olclh methanol

0(02T) O1.5¢[1.5n1¢] acetamide

O(03X7) O1.5¢[1.5n1¢] acetamide

0(04X7) Olclh methanol

0(04X4) Olclh methanol

O(05Z7) O1.5¢[1.5n@5¢] furan-3-carboxamide
0(06X10)  Olcle dimethylether
0(06X1)  Olcle dimethylether
0(07J12) 02c formaldehyde
0(07J15) Olclh methanol

0(07J16) Olclh methanol

O(08T) O1.5¢[1.5n1¢] acetamide

O(09A) O1.5¢[1.5n1¢] acetamide

O(10U) O1.5¢[1.5n1¢] acetamide

O(11A) O1.5¢[1.5n1¢] acetamide

O(1377) O1.5¢[1.5n@5¢] furan-3-carboxamide
O(13Z27.)  0O1.5¢[1.5n@5¢] furan-3-carboxamide
0(14U) 02c formaldehyde
0(14U.) 02c formaldehyde
O(15PYT) Ol.5¢[1.5nlc] acetamide
O(15PYT.  O1.5¢[1.5nlc] acetamide

0(4001) O1.5¢[1.5n1h] N,N-dimethylformamid
0(4101) 02c formaldehyde

O(

O(

O(

o

O(

0(4501) 02c formaldehyde
0(4501.) 02 formaldehyde
0(4701) O1.5¢[1.5n1h] N, N-dimethylformamid
0(4901) 02c formaldehyde
0(4901.) O2c formaldehyde
0(50010)  Olcle dimethylether
0(5101) Olcle dimethylether
0(52012)  Olcle dimethylether
0(5301) Olclc dimethylether
0(53010)  Olclc dimethylether
0(5501) Olcle dimethylether

O(

5401) Olcle dimethylether
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Atom Invariom Name Model Compound
0(6001) O1hlh water
0(6002) O1hlh water

34U1.)

5-N#5c[#5s1c]#5c[#5c1c]
5-N#5c[#5s1c]#5c[#5c1c]
N1.5¢[1.50@5¢]|1clh
N1.5¢[1.501c]lclh

N2clc

N1.5¢[1.501c]lclh
5-N#5c[#5slc]#5c[#5c1c]
N1.5¢[1.50@5¢]|1clh
5-N#5c[#5s1c]#5c[#5c1c]
5-N#5c[#5s1c]#5c[#5c1c]
6-N#G6c[#6¢1c]#6¢[#6c1c]
Nlclclh
N1.5¢[1.501c]lclh
N1.5¢[1.501c]lclh
N1.5¢[1.501c]lclh
N1.5¢[1.501c]lclh

N2clc

N2clc

N1.5¢[1.501c]lclh
5-N#5c[#5s1c]#5¢[#5c1c]
5-N#5c[#5s1c]#5c[#5c1c]
N1.5¢[1.501c]lclh
N1.5¢[1.501c]lclh
N1.5¢[1.501c]lclh
N1.5¢[1.501c]1h1lh
N1.5¢[1.501c]lclh
N1.5¢[1.501c]1h1lh
5-N#5c[#5slc]#5c[#5c1c]
N1.5¢[1.50@5¢]|1clh
N1.5¢[1.501c]lclh

N2clec

N1.5¢[1.501c]lclh
5-N#5c[#5slc]#bc[#5c1c]
N1.5¢[1.50@5¢]|1clh
5-N#5c[#5s1c]#bc[#5c1c]
N1.5¢[1.50@5¢|1clh
5-N#5c[#5s1c]#5c[#5c1c]
6-N#G6c[#6¢1c]#6¢[#6c1c]
Nlclclh
N1.5¢[1.501c]lclh
N1.5¢[1.501c]lclh
N1.5¢[1.501c]lclh
N1.5¢[1.501c]lclh

N2clc

2.4-dimethylthiazole
2.4-dimethylthiazole
N-methylfuran-3-carboxamide
N-methylacetamide
N-methylmethaneimide
N-methylacetamide
2.4-dimethylthiazole
N-methylfuran-3-carboxamide
2.4-dimethylthiazole
2.4-dimethylthiazole
2.6-dimethylpyridine
dimethylamine
N-methylacetamide
N-methylacetamide
N-methylacetamide
N-methylacetamide
N-methylmethaneimide
N-methylmethaneimide
N-methylacetamide
2.4-dimethylthiazole
2.4-dimethylthiazole
N-methylacetamide
N-methylacetamide
N-methylacetamide

acetamide

N-methylacetamide

acetamide
2.4-dimethylthiazole
N-methylfuran-3-carboxamide
N-methylacetamide
N-methylmethaneimide
N-methylacetamide
2.4-dimethylthiazole
N-methylfuran-3-carboxamide
2.4-dimethylthiazole
N-methylfuran-3-carboxamide
2.4-dimethylthiazole
2.6-dimethylpyridine
dimethylamine
N-methylacetamide
N-methylacetamide
N-methylacetamide
N-methylacetamide
N-methylmethaneimide




Atom Invariom Name Model Compound

N(124#7.) N1.5¢[1.501c]lclh N-methylacetamide
N(124#1.) N2clc N-methylmethaneimide
1371) 5-N#5c[#5slc]#5c[#5clc]  2.4-dimethylthiazole
1371.) 5-N#5c[#5slc]#bc[#5clc]  2.4-dimethylthiazole
140U) N1.5¢[1.501c]lclh N-methylacetamide
14U_) N1.5¢[1.501c]lclh N-methylacetamide
15PYT) N1.5¢[l.50lc]1lclh N-methylacetamide
15PATT  N1.5¢[1.501c|1hlh acetamide
15PYT_  Nl1.5¢[l.50lc]lclh N-methylacetamide
15PBTT N1.5¢[l.501c|1h1lh acetamide
4001) N1.5¢[1.501h]1cle N, N-dimethylformamid
4101) N1.5¢[1.501h]1cle N, N-dimethylformamid
4201) N1.5¢[1.501h]1cle N, N-dimethylformamid
4201.) N1.5¢[1.501h]1cle N, N-dimethylformamid
4301) N1.5¢[1.501h]1cle N, N-dimethylformamid
4301.) N1.5¢[1.501h]1cle N, N-dimethylformamid
4401) N1.5¢[1.501h]1cle N, N-dimethylformamid
4501) N1.5¢[1.501h]1cle N, N-dimethylformamid
4501.) N1.5¢[1.501h]1cle N, N-dimethylformamid
4701) N1.5¢[1.501h]1clc N, N-dimethylformamid
4901) N1.5¢[1.501h]1cle N, N-dimethylformamid
4901.) N1.5¢[1.501h]1cle N, N-dimethylformamid

) 5-C#£bs[#5c])#5n[#5c]1c 2-methylthiazole
2174) 5-C#bs[#5c]#bc[#bnlc]lh  4-methylthiazole

) 5-C#5n[#5c]#5¢[#5slh]lc  4-methylthiazole

)

2176 C1.501.5n[1c1h]@5¢ N-methylfuran-3-carboxamide
2172.) 5-C#b5s[#5c]#5n[#5c|1c 2-methylthiazole

2174.) 5-CH#5s[#5c|#5c[#5nlc]lh  4-methylthiazole

2175.) 5-C#bn[#5c]#5c[#5s1h]lc  4-methylthiazole

2176.) C1.501.5n[1c1h]@b5c N-methylfuran-3-carboxamide
22TG2)  Clclhlhlh ethane

22TB) Clolclclh 2-propanol
22TA) Clnlclclh 2-aminopropane
22T) C1.501.5n[1clh]lc N-methylacetamide
23X41) Clclhlhlh ethane
23X31) C2clclh propene
23X21) C2clnlce 2-propenamide
23X2) C2nls[lc]lc methylethanethioimidate
) Cls[1lc]lclhlh ethylmethylsulfane
) Clnlclclh 2-aminopropane
) Cl.501.5n[1lclh]lc N-methylacetamide
) Clclhlhlh ethane
24X6) Clolclclh 2-propanol
) Clclhlhlh ethane
) Clolclele isobutanol
) Cln@5clclh 1-furan-3-ylethanamine
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Atom Invariom Name Model Compound
C(2572)  5-C#bs|#5bc|#bn[#5c|lc 2-methylthiazole
C(25Z4)  5-C#b5s[#5c]#5c[#5nlc]1h 4-methylthiazole
2575) 5-C#bn[#5c]#5c[#5s1h]1c 4-methylthiazole
2576) C1.501.5n[1lclh]@5¢ N-methylfuran-3-carboxamide

5-C#bs[#5c|#5¢[#5nlc]1h
5-C#5n[#5c]#5¢[#5s1h]1c
5-C#5s[#5¢|#5n[#5¢]1c
Cln@5clclh

Clclhlhlh

Clolclclh
5-C#5n[#5c]#5¢[#5s1h]1c
5-C#5s[#5¢|#5¢[#5nlc]1h
5-C#bs[#5c]#5n[#5¢]1c
C20l0@6¢

Clclhlhlh

Clo@6clclh
6-CH#6¢[#6c1c]#6c[#6¢1h]1c
6-CH#6c[#6n1c]#6c[#6¢1c]1h
6-C#6n[#6¢]#6¢[#6c1h]1c
6-CH#6n[#6¢]#6¢[#6c1c]lc
6-C#6¢[#6n1c]#6¢c[#6¢1c]lc
C2c@6¢1h

C2clclh

Clo@6clclh

Clnlclclh

Clclhlhlh

Clclclhlh

Clclhlhlh

Clclclclh

Clnlclclh
C1.501.5n[1lclh]lc
Clclhlhlh

Clnlclclh
C1.501.5n[1lclh]lc
C2clhlh

C2clnlc

C1.501.5n[1lclh]lc
Clclhlhlh

Clnlclclh
C1.501.5n[1lclh]lc
Cln@b5clclh

Cln@b5clclce

Clclclhlh

Clclclhlh

C2n@5c¢clc

C2n@5c¢clc

4-methylthiazole
4-methylthiazole
2-methylthiazole
1-furan-3-ylethanamine
ethane

2-propanol
4-methylthiazole
4-methylthiazole
2-methylthiazole
benzoic acid

ethane
S-1-phenylethanol
1.2-dimethylbenzene
2.4-dimethylpyridine
2-methylpyridine
2.3-dimethylpyridine
2.3.4-trimethylpyridine
styrene

propene
S-1-phenylethanol
2-aminopropane
ethane

propane

ethane
2-methylpropane
2-aminopropane
N-methylacetamide
ethane
2-aminopropane
N-methylacetamide
ethene

2-propenamide
N-methylacetamide
ethane
2-aminopropane
N-methylacetamide
1-furan-3-ylethanamine
2-furan-3-ylpropan-2-amine
propane

propane
1-furan-3-ylethanimine
1-furan-3-ylethanimine
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Atom Invariom Name Model Compound
C(32#3.) Clclclhlh propane
C(32#4.) Clclclhlh propane
324#5) Cln@b5clcle 2-furan-3-ylpropan-2-amine
32#6.) Cln@bclclh 1-furan-3-ylethanamine

35PYTB
35PYT)

35PATA
35PBTB

5-C#Ebs[#5c])#bn[#5c] 1c
5-CH#bn[#5c]#5¢[#5s1h]1c
C1.501.5n[1c1h]@5¢
5-C#£bs[#5c]#5¢[#5nlc]1h
5-C#£bs[#5c])#5n[#5c]1c
5-C#Ebn[#5¢]#5¢[#5s1h]1c
C1.501.5n[1c1h]@5¢
5-CH#£bs[#5¢]#5¢[#5nlc]1h
C2clnlc

C2clhlh

C201.5n[1clh]lc

C2clnlc

C2clhlh

C1.501.5n[1clh]1c

C2clnlc

C2clhlh
C1l.501.5n[1h1h]1c

C2clnlc

C2clhlh
C1.501.5n[1h1h]1c
5-C#5s[#5c|#5¢[#5nlc]lh
5-C#Ebs[#5c)#5n[#5c] 1c
5-C#5n[#5c]#5c[#5s1h]1c
C1.501.5n[1c1h]@5¢
Clclhlhlh

Clolclclh

Clnlclclh
C1.501.5n[1lclh]lc
Clclhlhlh

C2clclh

C2clnlc

C2nlslcllc

Cls[1lc]lclhlh

Clnlclclh
C1.501.5n[1clh]1c
Clclhlhlh

Clolclclh

Clclhlhlh

Clolclcle

Cln@b5c¢clclh
5-C#£5s[#5c])#5n[#5c]1e
5-C#Ebn[#5c]#5c[#5s1h]1c

2-methylthiazole
4-methylthiazole
N-methylfuran-3-carboxamide
4-methylthiazole
2-methylthiazole
4-methylthiazole
N-methylfuran-3-carboxamide
4-methylthiazole
2-propenamide

ethene

azetidin-2-one
2-propenamide

ethene
N-methylacetamide
2-propenamide

ethene

acetamide
2-propenamide

ethene

acetamide
4-methylthiazole
2-methylthiazole
4-methylthiazole
N-methylfuran-3-carboxamide
ethane

2-propanol
2-aminopropane
N-methylacetamide
ethane

propene

2-propenamide
methylethanethioimidate
ethylmethylsulfane
2-aminopropane
N-methylacetamide
ethane

2-propanol

ethane

isobutanol
1-furan-3-ylethanamine
2-methylthiazole
4-methylthiazole
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Atom Invariom Name Model Compound
C(05Z6)  Cl.501.5n[lclh]@5¢ N-methylfuran-3-carboxamide
C(06X5 5-C#5s[#5c]#5¢[#5nlc]1h 4-methylthiazole

5-C#5n[#5c]#5c[#5s1h]1c
5-C#5s[#5c]#5n[#5¢]1c
Cln@>5clclh

Clclhlhlh

Clolclclh
5-C#5n[#5c]#5¢[#5s1h]1c
5-C#5s[#5c]#5n[#5¢]1c
Cln@>5clclh
5-C#5n[#5c]#5¢[#5s1h]1c
Clolclclh

Clclhlhlh
5-C#5s[#5c|#5c[#5nlc]1h
C2o0lo@6¢
6-CH#6n[#6¢]#6¢[#6c1h]1c
6-C#6c[#6n1c|#6c[#6¢1c]1h
Clclhlhlh

Clo@6clclh
6-CH#6¢[#6c1c]#6¢[#6¢1h]1c
C2clclh

C2c@6¢lh
6-C#6¢[#6n1c|#6c[#6¢1c]lc
6-C#6n[#6¢]#6¢[#6c1c]lc
Clo@6clclh

Clnlclclh

Clclhlhlh

Clcleclhlh

Clclhlhlh

Clclclcelh

Clnlclclh
C1l.501.5n[1lclh]lc
Clclhlhlh

Clnlclclh
C1.501.5n[1lclh]lc

C2clhlh

C2clnlc

C1.501.5n[1lclh]lc
Clclhlhlh

Clnlclclh
C1.501.5n[1lclh]lc
Cln@5clclh

Clnlclcle

Clclclhlh

Clclclhlh

C2n@5clc

4-methylthiazole
2-methylthiazole
1-furan-3-ylethanamine
ethane

2-propanol
4-methylthiazole
2-methylthiazole
1-furan-3-ylethanamine
4-methylthiazole
2-propanol

ethane
4-methylthiazole
benzoic acid
2-methylpyridine
2.4-dimethylpyridine
ethane
S-1-phenylethanol
1.2-dimethylbenzene
propene

styrene
2.3.4-trimethylpyridine
2.3-dimethylpyridine
S-1-phenylethanol
2-aminopropane
ethane

propane

ethane
2-methylpropane
2-aminopropane
N-methylacetamide
ethane
2-aminopropane
N-methylacetamide
ethene

2-propenamide
N-methylacetamide
ethane
2-aminopropane
N-methylacetamide
1-furan-3-ylethanamine
aminoisobutane
propane

propane
1-furan-3-ylethanimine
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Atom Invariom Name Model Compound
C(12#2.) C2n@5cle 1-furan-3-ylethanimine
C(12#6.) Cln@5c¢clclh 1-furan-3-ylethanamine
12#5.) Clnlclele aminoisobutane
1244 Clclclhlh propane
12#3.) Clclclhlh propane

(
C(
C(
C(
C(
C(
C(
C(
C(
C(
C(
C(
C(
C(
C(
C(
C(
C(
C(
C(15PYTA
C(15PYT)
C(15PATA
C(15PBTB
C(
C(
C(
C(
C(
C(
C(
C(
C(
C(
C(
C(
C(
C(
C(
C(
C(
C(
C(
C(
C(
C(

5-CH#£5s[#5c])#5n[#5c]1c
5-CH#bn[#5c]#5c[#5s1h]1c
C1.501.5n[1c1h]@b5¢
5-C#5s[#5c|#5c[#£5n1c] 1h
5-C#Ebs[#5c)#bn[#5c] 1c
5-CH5n[#5c]#5c[#5s1h]1c
C1.501.5n[1c1h]@5¢
5-C#£bs[#5c]#5¢[#5nlc]lh
C2clhlh

C2clnlc
C201.5n[1clh]lc
C2clnlc

C2clhlh
C201.5n[1clh]lc
C2clhlh

C2clnlc
C1.501.5n[1h1h]lc
C2clnlc

C2c1hlh
C1.501.5n[1h1h]1c
Clnlhlhlh

Clnlhlhlh
C1.501.5n[1clc]1h
Clnlhlhlh

Clnlhlhlh
Cl.501.5n[1lclc]1lh
C1.501.5n[1lclc|1h
Clnlhlhlh

Clnlhlhlh

Clnlhlhlh

Clnlhlhlh
Cl.501.5n[1clc]1h
C1.501.5n[1lclc|1h
Clnlhlhlh

Clnlhlhlh

Clnlhlhlh
Cl.501.5n[1lclc]1lh
Clnlhlhlh

Clnlhlhlh

Clnlhlhlh
C1.501.5n[lclc]lh

2-methylthiazole
4-methylthiazole
N-methylfuran-3-carboxamide
4-methylthiazole
2-methylthiazole
4-methylthiazole
N-methylfuran-3-carboxamide
4-methylthiazole

ethene

2-propenamide
azetidin-2-one
2-propenamide

ethene

azetidin-2-one

ethene

2-propenamide
acetamide
2-propenamide

ethene

acetamide

methylamine
methylamine
N,N-dimethylformamid
methylamine
methylamine

N, N-dimethylformamid
N, N-dimethylformamid
methylamine
methylamine
methylamine
methylamine

N, N-dimethylformamid
N, N-dimethylformamid
methylamine
methylamine
methylamine

N, N-dimethylformamid
methylamine
methylamine
methylamine

N, N-dimethylformamid




Atom Invariom Name Model Compound
C(4502) Clnlhlhlh methylamine
C(4501) Clnlhlhlh methylamine

C1.501.5n[1clc]lh
Cl.501.5n[1clc]1h
Clnlhlhlh
Clnlhlhlh
Clnlhlhlh
Clnlhlhlh
Cl.501.5n[1clc]lh
Clnlhlhlh
Clnlhlhlh
Cl.501.5n[lclc]1h
Clnlhlhlh
Clnlhlhlh
Cl.501.5n[1clc]1h
Clclhlhlh
Clolclhlh
Clolclhlh
Clclhlhlh
Clclhlhlh
Clolclhlh
Clolclhlh
Clclhlhlh
Clclhlhlh
Clclhlhlh
Clolclhlh
Clolclhlh
Clclhlhlh
Clolclhlh
Clolclhlh
Clclhlhlh
Clclhlhlh
Clolclhlh
Clclhlhlh
Clolclhlh
Clclhlhlh
Clolclhlh
Clolclhlh
Clclhlhlh
Clclhlhlh
Clolclhlh
Clolclhlh
Clclhlhlh

H@b5¢

H@b5¢

Hln[l.5clc]

N,N-dimethylformamid
N, N-dimethylformamid
methylamine
methylamine
methylamine
methylamine

N, N-dimethylformamid
methylamine
methylamine

N, N-dimethylformamid
methylamine
methylamine

N, N-dimethylformamid
ethane

ethanol

ethanol

ethane

ethane

ethanol

ethanol

ethane

ethane

ethane

ethanol

ethanol

ethane

ethanol

ethanol

ethane

ethane

ethanol

ethane

ethanol

ethane

ethanol

ethanol

ethane

ethane

ethanol

ethanol

ethane
cyclopentadienyl anion
cyclopentadienyl anion
N-methyformamide
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Atom Invariom Name Model Compound
H(22TGA,B,C) Hlc[lclhlh] ethane

H(22TGD) Hlo[1c] methanol

H(22TBF) Hlc[lolclc] 2-propanol

H(22TAE) Hlc[lnlcle] 2-aminopropane
H(23X0I) Hin[l.5¢clc] N-methyformamide
H(23X4A,B,C) Hlc[lclhlh] ethane

H(23X3) Hlc[2¢clc] propene

H(23X4F) Hlc[lslclh] ethanethiol

H(23X4G) Hlc[1lslclh] ethanethiol

H(23X5E) Hlc[Inlclc] 2-aminopropane
H(24X1K) Hln[l.5clc] N-methyformamide
H(24X8F,G,H) Hlc[lclhlh] ethane

H(24X7E) Hlo[lc] methanol

H(24X6E) Hlc[lolclc] 2-propanol

H(24X4J) Hlo[lc] methanol
H(24X5F,H,I) Hlc[lclhlh] ethane

H(24X2B) Hlc[ln@5c¢1c] 1-furan-3-ylethanamine
H(25Z4N) H@5¢ cyclopentadienyl anion
H(26X7F) Hin[l.5¢lc] N-methyformamide
H(26X4M) H@b5c cyclopentadienyl anion
H(26X6F) Hlc[In@b5clc] 1-furan-3-ylethanamine
H(26X9D.E,F)  Hlc[lclhlh] ethane

H(26X8I) Hlc[lolclc] 2-propanol

H(26X4.) H@bc cyclopentadienyl anion
H(27J1A) Hlo[lc] methanol

H(27J1B) Hlo[lc] methanol
H(27J1C,D,E)  Hlc[lclhlh] ethane

H(27J1F) Hlc[lo@6clc] S-1-phenylethanol
H(27J3D) HQG6c benzene

H(27J57J) Hlc[2c@Q6¢] styrene

H(27J6G) Hlc[2clc] propene

H(27J8J) Hlc[lo@6elc] S-1-phenylethanol
H(27J7G) Hlc[Ilnlclc] 2-aminopropane
H(2810J) Hin[lclc] dimethylamine
H(28IDD,E,F)  Hic[lclhlh) cthane

H(28IGA) Hlc[lclelh] propane

H(28IGB) Hlc[lclelh] propane
H(28IGC,D,E)  Hlc[lclhlh] ethane

H(28IBG) Hlc[lelelc] 2-methylpropane
H(28IAF) Hlc[Ilnlclc] 2-aminopropane
H(29A9G) Hin[l.5¢lc] N-methyformamide
H(29ABH,L,M) Hlc[lclhlh] ethane

H(29AAG) Hlc[lnlelc] 2-aminopropane
H(30UOK) Hin[l.5¢lc] N-methyformamide
H(30UBA) Hlc[2c1h] ethene

H(30UBB) Hic[2c1h] ethene
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Atom Invariom Name Model Compound
H(31A0L) Hin[1.5¢1c] N-methyformamide
H(31ABQ,R,S) Hlc[lclhlh] ethane

H(31AAH) Hlc[lnlclc] 2-aminopropane

H(32#7H) Hln[l.5¢1c] N-methyformamide

H(32#6H) Hlc[In@b5clc] 1-furan-3-ylethanamine

H(324#40) Hlc[lelelh] propane

H(32#4P) Hilc[lclelh] propane

H(32#3E) Hlc[lclelh] propane

H(324#3F) Hlc[lclelh] propane

H(32#3E. Hlc[lclclh] propane

H(324#3F_ Hlc[lclelh] propane

H(32#40_ Hlc[lclelh] propane

H(32#44P_ Hlc[lclelh] propane

H(324#6.) Hlc[1ln@5clc] 1-furan-3-ylethanamine

H(324#7.) Hln[l.5¢1c] N-methyformamide

H(3374Q) H@b5¢ cyclopentadienyl anion

H(33Z4.) H@b5¢ cyclopentadienyl anion

H(34U1Q) Hin[1.5¢1c] N-methyformamide

H(34UBA) Hlc[2c1h] ethene

H(34UBB) Hlc[2c1h] ethene

H(34U1.) Hln[l.5¢1c] N-methyformamide

H(34U3A_ Hlc[2c1h] ethene

H(34U3B. Hlc[2c1h] ethene

H(35PYTO Hln[1l.5¢1c] N-methyformamide

H(35PATB Hlc[2c1h] ethene

H(35PBTB Hlc[2c1h] ethene

H(35PATT Hin[1.5c1h] formamide

H(35PBTT Hin[1.5¢1h] formamide

H(35PYT- Hln[1.5¢1c] N-methyformamide

H(35PAB_ Hlc[2c1h] ethene

H(35PBB_ Hlc[2c1h] ethene

H(35PAT- Hin[1.5c1h] formamide

H(35PBT- Hin[1.5¢1h] formamide

H(01Z4T) H@5¢ cyclopentadienyl anion

H(02T0A) Hin[l.5clc] N-methyformamide

H(02TG) Hlol[lc] methanol

H(02TGA,B,C) Hlc[lclhlh] ethane

H(02TB) Hlc[lolelc] 2-propanol

H(02TAA) Hlc[lnlclc] 2-aminopropane

H(03X0B) Hln[1.5¢1c] N-methyformamide

H(03X4A,B,C) Hlc[lclhlh] ethane

H(03X3) Hlc[2clc] propene

H(03X4D,E) Hilc[lslclh] ethanethiol

H(03X5A) Hlc[lnlclc] 2-aminopropane

H(04X1C) Hin[1.5¢1c] N-methyformamide

H(04X8A,B,C)  Hilc[lclhlh] ethane
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Atom Invariom Name Model Compound
H(04XTA) Hlollc] methanol

H(04X6A) Hlc[lolelc] 2-propanol
H(04X5B,C,D) Hlc[lclhlh] ethane
H(04X4E) Hlol[lc] methanol
H(04X2A) Hlc[1ln@5clc] 1-furan-3-ylethanamine
H(06X7B) Hin[1.5¢lc] N-methyformamide
H(06X5K) H@5¢ cyclopentadienyl anion
H(06X6B) Hlc[1n@5clc] 1-furan-3-ylethanamine
H(06X9A,B,C) Hlc[lclhlh] ethane
H(06X8D) Hlc[lolclc] 2-propanol
H(06X7.) Hin[l.5¢clc] N-methyformamide
H(06X6) Hlc[1n@5clc] 1-furan-3-ylethanamine
H(06X5.) H@5¢ cyclopentadienyl anion
H(06X8B) Hlc[lolclc] 2-propanol
H(06X9A_B_,C_ Hlc[lclhlh] ethane
H(05Z4R) H@5¢ cyclopentadienyl anion
H(07J3A) H@6¢ benzene
H(07J1A) Hlollc] methanol
H(07J1B,C,D) Hlc[lclhlh] ethane
H(07J1E) Hlc[lo@6clc] S-1-phenylethanol
H(07J6C) Hlc[2clc] propene
H(07J5G) Hlc[2c@Q6c] styrene
H(07J1) Hlollc] methanol
H(07J8E) Hlc[lo@6clc] S-1-phenylethanol
H(07J7C) Hlc[lnlclc] 2-aminopropane
H(08I10C) Hln[lclc] dimethylamine
H(08IDA,B,C) Hilc[lclhlh] ethane
H(08IGA) Hlc[lclelh] propane
H(08IGB) Hlc[lclelh] propane
H(08IGC,D,E) Hlc[lclhlh] ethane
H(08IBB) Hlc[lclelc] 2-methylpropane
H(08IAB) Hlc[lnlclc] 2-aminopropane
H(09A0D) Hin[1.5¢1c] N-methyformamide
H(09ABC,D,E)  Hlc[lclhlh] ethane
H(09AAC) Hlc[lnlclc] 2-aminopropane
H(10UOE) Hln[l.5¢1c] N-methyformamide
H(10UBY,Z) Hlc[2c1h] ethene
H(11AOF) Hin[l.5¢clc] N-methyformamide
H(11ABILJ.K) Hilc[lclhlh] ethane
H(11AAD) Hlc[lnlclc] 2-aminopropane
H(12#7D) Hln[1.5¢1c] N-methyformamide
H(12#6D) Hlc[In@5clc] 1-furan-3-ylethanamine
H(12#4H,1) Hlc[lelelh] propane
H(124#3B,C) Hlc[lclelh] propane
H(124#6.) Hlc[1In@5clc] 1-furan-3-ylethanamine
H(12#7.) Hin[l.5clc] N-methyformamide




Atom Invariom Name Model Compound
H(12#4H_ Hlc[lelelh] propane
H(12441_ Hlc[lclelh] propane
H(12#3B_ Hlc[lclelh] propane
H(12#3C_ Hlc[lclelh] propane
H(14U0G) Hin[l.5c¢1c] N-methyformamide
H(14UBP) Hlc[2c1h] ethene
H(14UBT) Hlc[2c1h] ethene
H(14U.) Hin[1.5¢1c] N-methyformamide
H(14UBP_ Hlc[2c1h] ethene
H(14UBT- Hlc[2c1h] ethene
H(15PYT) Hin[1.5c1h] formamide
H(15PATB Hlc[2c1h] ethene
H(15PBTB Hlc[2c1h] ethene
H(15PATT Hln[1.5¢1h] formamide
H(15PBTT Hin[l.5c1h] formamide
H(15PYT_ Hin[1.5c1h] formamide
H(15PAB_ Hlc[2c1h] ethene
H(15PBB_ Hlc[2c1h] ethene
H(15PAT_ Hin[l.5c1h] formamide
H(15PBT- Hin[l.5c1h] formamide
H(4002A,B,C) Hlc[Inlh1h] methylamine
H(4001A,B,C)  Hlc[lnlhlh] methylamine
H(4003) Hlc[1.501.5n] N, N-dimethylformamid
H(4101U,V,W)  Hlc[Inlhlh] methylamine
H(4102F,G,H) Hlc[Inlhlh] methylamine
H(4103H) Hlc[201.5n] formamide
H(4203I) Hlc[1.501.5n] N, N-dimethylformamid
H(4201X,Y,Z) Hlc[1nlhlh] methylamine
H(42021,J,K) Hlc[Inlh1h] methylamine
H(4201A,B,C) Hlc[1nlhlh] methylamine
H(4202A,B,C) Hlc[Inlh1h] methylamine
H(4203) Hlc[1.501.5n] N, N-dimethylformamid
H(4303) Hlc[1.501.5n] N, N-dimethylformamid
H(4301A,B,C) Hlc[1nlh1h] methylamine
H(4302A,B,C) Hlc[Inlh1h] methylamine
H(4301A_B_,C. Hlc[Inlhlh] methylamine
H(4303.) Hlc[1.501.5n] N, N-dimethylformamid
H(4302A_B_,C_. Hlc[lnlhlh] methylamine
H(4401A,B,C) Hlc[1nlh1h] methylamine
H(4402A,B,C) Hlc[1nlh1h] methylamine
H(4403) Hlc[1.501.5n] N, N-dimethylformamid
H(4502R,S,T) Hlc[Inlhlh] methylamine
H(4501G,H.I) Hlc[Inlhlh] methylamine
H(4503) Hlc[201.5n] formamide
H(4503.) H1c[201.5n] formamide
H(4502A,B,C)  Hlc[lnlhlh] methylamine
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Atom Invariom Name Model Compound
H(4501A,B,C)  Hlc[lnlhlh] methylamine
H(4701A,B,C) Hlc[1nlhlh] methylamine

H(4702A,B,C)  Hlc[lnlhlh] methylamine

H(4703) Hlc[1.501.5n] N, N-dimethylformamid

H(4902A,B,C) Hlc[Inlhlh] methylamine

H(4901A,B,C)  Hlc[lnlhlh] methylamine

H(4903) H1c[201.5n] formamide

H(4901A_B_,C. Hlc[Inlhlh] methylamine

H(4902A_B_,C. Hlc[Inlhlh] methylamine

H(4903.) Hlc[201.5n] formamide

H(5001A,B,C)  Hlc[lclhlh] ethane

H(5002A,B) Hlc[lolclh] ethanol

H(5003A,B) Hlc[lolclh] ethanol

H(5004A,B,C) Hlc[lclhlh] ethane

H(5101A,B,C) Hlc[lclhlh] ethane

H(5102A,B) Hilc[lolclh] ethanol

H(5103A,B) Hlc[lolclh] ethanol

H(5104,A,B) Hlc[lclhlh] ethane

H(5201A,B,C) Hlc[lclhlh] ethane

H(5204A,B,C) Hlc[lclhlh] ethane

H(5202A,B) Hlc[lolclh] ethanol

H(5203A,B) Hlc[lolclh] ethanol

H(5304A,B,C) Hlc[lelhlh) ethane

H(5303A,B) Hlc[lolclh] ethanol

H(5302A,B) Hlc[lolclh] ethanol

H(5301A,B,C) Hlc[lclhlh] ethane

H(5304A_B_,C_. Hlc[lclhlh] ethane

H(5303A_B_ Hlc[lolclh] ethanol

H(5301A_B_,C. Hlc[lclhlh] ethane

H(5302A_B._ Hlc[lolclh] ethanol

H(5501A,B,C) Hlc[lclhlh] ethane

H(5502A,B) Hilc[lolclh] ethanol

H(5503A,B) Hlc[lolclh] ethanol

H(5504A,B,C) Hlc[lelhlh] ethane

H(5401A,B,C) Hlc[lclhlh] ethane

H(5402A,B) Hlc[lolclh] ethanol

H(5403A,B) Hlc[lolclh] ethanol

H(5404A,B,C)  Hlc[lclhlh] ethane

H(6001,2,3,4) Hlo[1h] water

H(1374Q) H@bc¢ cyclopentadienyl anion

H(13Z4.) H@5¢ cyclopentadienyl anion




