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Fig. 1. Holstein-plot of (E)-1-
one, structure 1.

(4-(hexyloxy)phenyl)-3-(2-hydroxyphenyl)prop-2-en-1-

Fig. 2. Residual electron density plot (0.12 e-A~3) after invariom refinement for

structure 1. Local atomic coordinate systems are shown with red=z, green=y and
blue=z.
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Table 1. Invarioms and the model compounds they were derived from as assigned to the
atoms in the structure of (E)-1-(4-(hexyloxy)phenyl)-3-(2-hydroxyphenyl)prop-2-en-1-one,

structure 1. Atomic naming scheme like in the original paper.

Atom Invariom Model compound
O(1) O1.5¢c[@6¢1c] 2-oxo0-2-phenylacetaldehyde
0(2) 0@6clh phenol

0(3) 0O@6cle anisole

C(1) 6-C#6¢c[#6clc|#6¢[#6c1h]1h toluene

C(2,3) 6-C#6¢[#6¢1h]|#6¢[#6c¢1h]1h benzene
C(4,12,14) 6-CH#6¢[#6c10]#6¢[#6c1h]1h phenol

C(5) 6-CH#6¢[#6c1c]#6¢c[#6c1h]lo  1-methyl-2-hydroxybenzene (o-cresol)
C(6) 6-C#6¢[#6c1o]#6¢[#6c1h]lc  1-methyl-2-hydroxybenzene (o-cresol)
C(7) C2c@6clh styrene

C(8) C2clclh propene

C(9) C1.50@6¢1c 2-ox0-2-phenylacetaldehyde
C(10) 6-CH#6¢[#6c1h]#6¢c[#6¢1h]1c toluene

C(11,15) 6-CH#6¢[#6c1c]#6¢c[#6c1h]1h toluene

C(13) 6-CH#6¢[#6c1h]|#6c[#6¢1h]1o phenol

C(16) Clolclhlh ethanol
C(17,18,19,20) Clclclhlh propane

C(21) Clclhlhlh ethane

H(102) Hlo[@6c] phenol

H(1A,2A 3A 4A) H@6c benzene

H(7A) Hlc[2c@6c¢] styrene

H(8A) Hlc[2clc] propene
H(11A,12A,14A,15A) H@6¢ benzene
H(16A,B) Hlc[lolclh] ethanol
H(17-20A,B) Hlc[lclelh] propane
H(21A,B,C) Hlc[lclhlh] ethane
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Fig. 3. Residual electron density plot (0.12 e-A~3) before invariom refinement for
structure 1. Atomic displacement parameters are shown as well.
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Fig. 4. Holstein-plot of chelidamic acid, structure 2.

Table 2. Invarioms and the model compounds they were derived from, as assigned to the
atoms in the structure of chelidamic acid, structure 2. Atomic naming scheme like in the

original paper.

Atom Invariom Model compound
0(21,22) 0O1.5¢[1.50Q6¢] benzoic acid anion
0(41) 0@6¢lh phenol

0O(61) 02c formaldehyde

0(62) Olclh methanol

N(1) 6-N#6¢[#6c1c]#6¢[#6¢1c]lh 2,6-dimethylpyridinium cation
C(2,6) 6-C#6n[#6c1h]#6¢[#6¢1h]lc 2-methylpyridinium cation
C(3,5) 6-CH#6¢[#6n1c]#6c[#6clo]lh  2-methylpyridin-1-ium-4-ol cation
C(4) 6-C#6¢[#6c1h]#6¢[#6c1h]|lo phenol

C(21) C1.501.50@6¢ benzoic acid anion
C(61) C20l0@6¢ benzoic acid

C(1M) Clolhlhlh methanol

H(41) Hlo[@6c] phenol

H(62) Hlo[lc] methanol

H(1,3,5) H@Q6n pyridinium
H(1M1,2,3) Hlo[1c] methanol
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Table 3. Invarioms and the model compounds they were derived from, as assigned to the
atoms in the structure of 57-[(E )-2,3-dichloro-benzylidene]-7-(2,3-dichlorophenyl)-1"-
methyldispiro[acenaph-thylene-1,5"-pyrrolo[1,2-c][1,3]thiazole-6’,3”-piperidine]-2,4”-dione,

structure 3. Structure 4 is similar. Atomic naming scheme like in the original paper.

Atom Invariom Model compound
C1(1,2,3,4) ClQ6e chlorobenzene
S(1) Slcle dimethylsulfide
0(1,2) 02c formaldehyde
N(1,2) Nlclele trimethylamine
C(1) Clnlhlhlh methylamine
C(2) Clnlclhlh ethylamine
C(3) C2clcle isobutene
C(4) C2olclc acetone
C(5) Clclclcle 2,2-dimethylpropane
C(6) Clnlclhlh ethylamine
C(7) C@6clclclh cumene
C(8) Clnlclclh 2-aminopropane
C(9) Cls[lc]lclhlh ethylmethylsulfane
C(10) Cls[lc|lnlhlh methylthiomethanamine
C(11) Cln@6clcle 2-phenylpropan-2-amine
C(12) C20@6clc acetophenone
C(13) 6-CH#66¢[#66c#6¢]#6¢[#6c1h]1c 1-methylnaphtalene
C(14) 6-C#6¢[#66c1c|#6¢c[#6¢1h]1h 1-methylnaphtalene
C(15,21) 6-C#6¢[#66c1h]#6¢[#6c1h]1h naphthalene
C(16,22) 6-CH#66¢[#66c#6¢]#6c[#6c¢1h]1h naphthalene
C(17) 66-CH66¢[#6c#6¢]#6¢[#6c1h|#6c[#6c1h] naphthalene
C(18) 66-CH66¢[#6c#6¢]#6c[#6clc]#6¢[#6c1c phenalene
C(19) 6-C#66¢[#66c#6¢]#6¢[#6¢1h]1c 1-methylnaphtalene
C(20) 6-C#6¢[#66c1c]#6c[#6¢1h]1h 1-methylnaphtalene
C(31) C2c@6¢1h styrene
C(32,71) 6-CH#6¢[#6c1cl]#6¢[#6c1h]lc 1-chloro-2-methylbenzene
C(33,72) 6-CH#6¢[#6c1cl]#6¢[#6c1c]lcl 1,2-dichloro-3-methylbenzene
C(34,73) 6-CH#6¢[#6c1cl]#6¢[#6c1h]1cl 1,2-dichloro-3-methylbenzene
C(35,74) 6-C#6¢[#6c1cl]#6¢[#6c1h|1h chlorobenzene
C(36,75) 6-C#6¢[#6c1h]|#6¢[#6c1h]1h benzene
C(37,76) 6-CH#6¢[#6c1c]#6¢[#6¢1h]1h toluene
H(1A,B,C) Hlc[1lnlh1lh] methylamine
H(2A,B,6A,B) Hlc[lnlclh] ethylamine
H(7) Hlc[@6clclc] cumene
H(8) Hlc[lnlclc] 2-aminopropane
H(9A,B) Hlc[lslclh] ethanethiol

1 L0ABersion 2.0515: 200470519 Hlc[lslnlh] methylthiomethanamine
H(14-16,20-22,35-37,74-76) H@Q6c benzene

(

H(31) H1c[2c@6¢] styrene
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Table 4. Invarioms and the model compounds they were derived from, as assigned to the
atoms in the structure of the baicalein nicotinamide (1/1) co-crystal, structure 5. Atomic

naming scheme like in the original paper.

Atom Invariom Model compound
0O(1) 6-OF66¢[#66c#6¢]#6¢[#6cQ6c] 2-phenyl-4H-chromen-4-one
0(4) 0OQ6e pyran-4-one (gamma-pyrone)
0(5,6,7) 0Q6¢lh phenol

O(1A) 01.5¢[1.5n@6¢] benzamide

N(1A) 6-N#6¢[#6c1h]#6¢[#6¢1h] pyridine

N(24A) N1.5¢[1.50@6¢]1h1lh benzamide

C(2) 6-CH#60[#66¢]#6c[#6c¢1h]Qbc 2-phenyl-4H-chromen-4-one
C(3) 6-C#6¢[20466¢]|#6¢[#60Q6c] 1h 2-phenyl-4H-chromen-4-one
C(4) 6-C20#66¢[#66c#6¢|#6¢[#6¢1h] chromen-4-one

C(5) 6-CH#66¢[#66c#6¢]#6c[#6¢1o]1o naphthalene-1,2-diol
C(6) 6-C#6¢[#66c10]#6¢[#6c10]10 naphthalene-1,2,3-triol
C(7) 6-C#6¢[#66¢1h]#6¢c[#6¢lo]lo naphthalene-2,3-diol
C(8) 6-CH#66¢[#60#66¢]#6¢[#6c10]1h 7-hydroxy-4H-chromen-4-one
C(9) 66-CH#60[#6¢]#66c[#6cH#6¢])#6¢[#6¢1h] chromen-4-one

C(10) 66-C#66¢[#60#6¢]#6c[2046¢]#6¢[#6¢lo]  5-hydroxy-4H-chomen-4-one
C(11) 6-CH#6¢[#6c1h]#6c[#6¢1h]Qbce biphenyl

C(12,16) 6-CH#6¢[#6cQ6¢]#6¢[#6c1h]1h biphenylene
C(13,14,15) 6-C#6¢[#6c1h]#6¢[#6c¢1h]1h benzene

C(2A) 6-C#6n[#6¢]#6¢[#6c1c]1h 3-methylpyridine
C(34) 6-C#6¢[#6n1h]#6¢c[#6¢1h]1lc 3-methylpyridine
C(4A) 6-CH#6¢[#6c1c]#6¢[#6¢1h]1h toluene

C(54A) 6-C#6¢[#6n1h]#6¢[#6c¢1h]1h pyridine

C(6A) 6-C#6n[#6¢]#6¢[#6c1h]1h pyridine

C(7A) C1.501.5n[1h1h]@6¢c benzamide
H(5,6,7) Hlo[@6c] phenol
H(3,8,12-16) HQ6c benzene

H(2A1,2) Hin[1.5c1h] formamide
H(2A,4A 5A,6A) H@6c benzene

N.b.: Biphenylene is indeed the correct model compound for 6-C#6¢[#6cQ6¢|#6¢[#6c¢1h]1h
here, since it contains a smaller number of electrons than biphenyl, conforming to one
of the rules for selecting the most suitable model compound. The electron density of

an invariom taken from biphenyl would be almost identical, though.
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Fig. 7. Holstein-plot of 2-(1,4,7,10-tetraazacyclododecan-1-yl)cyclohexan-1-ol, struc-
ture 6.

Table 5. Invarioms and the model compounds they were derived from, as assigned to the
atoms in the structure of 2-(1,4,7,10-tetraazacyclododecan-1-yl)cyclohexan-1-ol, structure 6.

Atomic naming scheme like in the original paper.

Atom Invariom Model compound
O(1) Olclh methanol
N(1) Nlclcle trimethylamine
N(2-4) Nlclclh dimethylamine
C(1) Clnlclelh  2-aminopropane
C(2) Clolclclh 2-propanol
C(3-6) Clclclhlh propane
C(7-14) Clnlclhlh ethylamine
H(1) Hlc[lnlcle]  2-aminopropane
H(2) Hlc[lolclc] 2-propanol
H(3-6A,B) Hlc[lelelh] propane
H(7-14A,B) Hlc[lnlclh] ethylamine
H(2N,3N,4N)  Hln[lclc] dimethylamine
H(110) Hlo[lc] methanol

In the refinement of structure 6 many local atomic coordinate systems had to be
manually set up, since half of the tetraazacyclodecan ring was sitting on a special

position.
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Fig. 8. Holstein-plot of 2-(1H-indol-3-yl)-2-oxoacetamide, structure 7.

Table 6. Invarioms and the model compounds they were derived from, as assigned to the

atoms in the structure of 2-(1H -indol-8-yl)-2-oxoacetamide, structure 7. Atomic naming

scheme like in the original paper.

Atom Invariom Model compound
O(1) O1.5¢[@5¢1c] 1-furan-3-yl-ethanone
0(2) O1.5¢[1.5nl¢] acetamide

N(1) 5-N#65c[#65c#6c]#5c[#5¢1h] 1h indole

N(2) N1.5¢[1.501c]1h1lh acetamide

C(1) 5-C#5n[#65c1h]#5¢[#65¢1.5¢|1h 1H-indole-3-carbaldehyde
C(2) 65-C#5n[#5c1h]|#65c[#6c#5c]) #6¢[#6¢1h] indole

C(3) 6-C#65¢[#5n#65¢]#6¢[#6c1h]1h indole

C(4,5) 6-C#6c[#65c1h]#6¢[#6¢1h]1h benzofuran

C(6) 6-CH65c[#65c#5¢] #6¢[#6¢1h] 1h benzofuran

C(7) 65-CH#65¢[#5n#6¢]#6¢[#6¢1h]#5c[#5c¢1.5¢] indol-3-carbaldehyde
C(8) 5-C#65¢[#65c#6¢]#5c[#5n1h]1.5¢[201c] 2-(1H-indol-3-yl)-2-oxoacetaldehyde
C(9) Cl.50@5c¢lc 1-furan-3-yl-ethanone
C(10) C1.501.5n[1h1h]lc acetamide

H(1) H@5n pyrrol

H(2A,B) Hln[1.5c1h] formamide

H(1A) H@bc cyclopentadienyl anion
H(3-6) HQ6¢ benzene
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6-C#6c[#6c1n]#6c[#6c1h]1f
NC1=C(F)C=CC=C1

6-C#6C#6Clf#6C[#6c1]1h

= FC1=CC=CC=C1
=
P F
| P
6-C#6C[#6c1h]#6c[#6c1h]1h
C1=CC=CC=C1

\ NHz2  g.cuec[#6c1nl#6c#6c1h]1h
C2o01lnlc NC1=CC=CC=C1

I
O

0=C(CC1)NC1=0

e

0O2c

Cc=0
6-CHBC[#6C1T#6C#6c1h]1n
NC1=C(F)C=CC=C1

=-N@6clclc

C12=CC=CC3=C1N(CCC3)CcCcC2

Fig. 9. Holstein-plot of cis-2-(2-fluorophenyl)-3a.,4,5,6,7,7a-hexahydroisoindole-1,3-
dione, structure 8. Structure 9 is similar and shares most invarioms/ model com-

pounds.

Table 7. Invarioms and the model compounds they were derived from, as assigned to the

atoms in the structure of cis-2-(2-fluorophenyl)-3a,4,5,6,7,Ta-hexahydroisoindole-1,3-dione,

structure 8. Structure 9 is similar. Atomic naming scheme like in the original paper.

Atom Invariom Model compound
F(21) FaQ6e fluorobenzene
0(1,3) 02c formaldehyde
N(2) =-N@Q6clcle 1,2,3,4,5,6,7-hexahydropyrido[3,2,1-ijjquinoline
C(8,9) Clclclelh 2-methylpropane
C(21) 6-C#6¢[#6c1n]#6¢[#6c1h]|1f 2-fluoroaniline
C(3) C2olnlc succinimide
C(31) 6-CH#6¢[#6c1f]#6¢[#6¢1h]1h fluorobenzene
C(11) 6-CH#6¢[#6c1f]#6¢[#6c1h]1n 2-fluoroaniline
C(4,5,6,7) Clclclhlh propane
C(41,51) 6-C#6¢[#6c1h]#6¢[#6c1h]|1h benzene
C(61) 6-C#6¢[#6c1n]#6¢][#6c1lh]1h aniline
C(1) C2o0lnlc succinimide
H(8,9) Hlc[lelelc] 2-methylpropane
H(4-7TA&B) Hlc[lclelh] propane
H(31,41,51,61) HQ6c benzene

N.b.: Succinimide is the correct model compound for C2o0lolc, since due to the differ-

ences in the bond order y acetamide gives the invariom C1.501.5n[1h1h]lc

IUCr macros version 2.0315: 2004/05/19
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6-N#6C[20#6C]#6C[1.5n#6¢]  6-C2o#6n[#6C1C]#6N[#6C]

NC(C=CN1)=NC1=0 O=C1N(C)C=CC=N1

4-aminopyrimidin-2(1H)-one  1-methylpyrimidin-2(1H)-one o0@6¢
0O=C1C=COC=C1

6-C#6n[#6c]1.5n[1h1h]#6c[#6c1.5¢]
C#CC1=C(N)N=CC=C1 pyran-4-one
3-ethynylpyridin-2-amine N O
/ /
HoN N\ L \
| = R-Clo@6nilclh
V4 C[C@@H](O)N1C=CC=CC1=0
(R)-1-(1-hydroxyethyl)pyridin-2(1H)-one
O
H =
HoN_ _NO
B SN
= OH
Clclclhlh
=-N@6c1hth ccc
NC1=CC=CC=[NH+]1 PN propane
2-aminopyridin-1-ium
H-N Olcilh
2 Of e
methanol
=
6-CH6C[#6n1.5n]#6c[#6n1h]L.5¢[3c] OH Clolclclh
C#CC1=C(N)N=CN=C1 H Cc(o)C
2-propanol

5-ethynylpyrimidin-4-amine

Pz
cicth 7
C#C
ethyne
Clolc

OH
~ cco

)ij ethanol
==

O~
C3c@6¢c / (0}
C#CC1=CC=CC=C1 _N YO Olclc
ethynylbenzene P o N & cocC
7 >N dimethylether
6-C#6én[#6clcl#6c[#6c1.5¢]1h 6-N#6C[20#6C]#6C[#6C1h]1c

O=C1N(C)C=C(C#C)C=C1 O=C1N(C)C=CC=N1
5-ethynyl-1-methylpyridin-2(1H)-one l—methy(lpi/rimidin—Z(lH)—one

Fig. 10. Holstein-plot of 5-ethynyl-2’-deoxycytidine, structure 10.
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Table 8. Invarioms and the model compounds they were derived from, as assigned to the

atoms in the structure of 5-ethynyl-2’-deoxycytidine, structure 10. Atomic naming scheme

like in the original paper.

Atom Invariom Model compound

0(12) O@6¢ pyran-4-one (gamma-pyrone)
0(13,15°,23",25) Olclh methanol

0(14°,24") Olcle dimethylether

0(22) 0Q@6e pyran-4-one (gamma-pyrone)
N(11,21) 6-N#6¢[2046n]#6¢[#6¢1h]1c 1-methylpyrimidin-2(1H)-one
N(13,23) 6-N#6c¢[2046n]#6¢[1.5n#6¢] 4-aminopyrimidin-2(1H)-one
N(14,24) =-N@6clhlh 2-aminopyridinuim ion
C(117,217) R-Clo@6nlclh R-1-(1-hydroxyethyl)pyridine-2(1H)-one
C(12,22) 6-C20#6n[#6c1c]#6n[#6¢] 1-methylpyrimidin-2(1H)-one
C(12,22%) Clclclhlh propane

C(13,23") Clolclclh 2-propanol

C(14,24) 6-C#6n[#6c]1.5n[1h1h]|#6¢[#6c1.5¢] 3-ethynylpyridine-2-amine
C(14°,24) Clolclclh 2-propanol

C(15,25) 6-C#6¢[#6n1.5n)#6c[#6n1h]1.5¢[3c] 5-ethynylpyrimidin-4-amine
C(15,25%) Clolclhlh ethanol

C(15A,25A) C3c@be 1-ethynylbenzene
C(15B,25B) C3clh acetylene

C(16,26) 6-C#6n[#6c1c]#6c[#6¢1.5¢]1h 5-etynyl-1-methylpyridin-2(1H)-one
H(130,150) Hlo[l¢] methanol

H(14A,B) H1n[@6c1h] aniline

H(11") Hlc[lo@6nlc] R-1-1-hydroxyethylpyridine-2(1H)-one
H(12A,B) Hlc[lclelh] propane

H(13’,14") Hlc[lolclc] 2-propanol

H(15A,B) Hlc[lolclh] ethanol

H(15C) H1c[3¢] acetylene

H(16) HQ6c benzene

H(230,250) Hlol[lc] methanol

H(24A,B) H1n[@6c1h] aniline

H(6) Hlc[lo@6nlc] R-1-1-hydroxyethylpyridine-2(1H)-one
H(22A,B) Hlc[lclelh] propane

H(23,24) Hlc[lolclc] 2-propanol

H(25A,B) Hlc[lolclh] ethanol

H(25C) Hlc[3¢] acetylene

H(26) H@Q6c benzene

IUCr macros version 2.0815:
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6-N#65c[#5n#65c#6c[#6c1cl]
CIC1=CC=C(C=! OZNVON N1
6-chloro-1H-pyrrolo[2

65-CHBN[#6C]#5N[H#5n@6C]#65C[#6CH5C]
C12=CC=CN=CIN(C3=CC=CC=C3)N=C2

6-Cit6e[#6c1hl#6el#6cL]@5n
oﬁzNo CC=C2)=CC=CC=Cl
& -1H-p
N @\zw 6-C6cl#6cLh]#6cl#6cLh]1h

C1=CC=CC=C1
benzen
6-CHbcf#6c@5nJ#6c#6cLh]Lh

\\\‘ OHAZNOHOOHONVHOOHOOHOH
Z/\v 1-phenyl-1H-pyrrole

6-C#6n[#65cl#6c[#6c1c]1cl
CIC1=C(C)C=C(C=C02)C2=N1
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Cl@éc
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CC(C(CI)=NC1=C2C=C01)=C2C3=CC=CC= nw a
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N g 7, CLIN2C(N=CC=C3)=C3C=N2)=CC=CC=C1
1-phenyl-1H o

N=/

5-N#5n[65c@6c]#5c[#65c1c]
OOH NN(C2=C1C=CC=C2)C3=CC=CC=C3
-phenyl-1H-indazole
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6-C#5n[#5n]#65c[#65c#6c]1c
0=CC1=CC=CC=C1

CC1=NNC2=C1C=CC=C2

3 1H-indazole

C@5c1hlhlh
CC1=CC=CO1

6-C#65c[#65cH#6C]#6c[#6c1c]@6¢ 2-methylfuran

CC(C=CC1=C2C=C01)=C2C3=CC=CC=C
5-methyl-4- benzofuran

65-CH#B5c[#6n#5n]#6C[#6c@6C]#5c[#5n1c]

6-C#6e[#6c1h]#6c[#6c1h]@6¢ CC1=NNC2=NC=CC(C3=CC=CC=C3)=C21
.OHMON CC=CC=C2)=CC=CC=C1 w 3 enyl-1H-pyrazolo[3,4-b]pyridine
biphenyl

6-CHbCl#6c@6C]#6cf#6c1h]1h
C12=CC=CC=C1C3=CC=CC=C23

11. Holstein-plot of 6-chloro-3-methyl-1,4-diphenylpyrazolo[3,4-b]pyridine-5-

Fig.

ioms/

mvar

ilar and shares most i

11m

1S S

carbaldehyde, structure 11. Structure 12

model compounds.
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Table 9. Invarioms and the model compounds they were derived from, as assigned to the
atoms in the structure of
6-chloro-3-methyl-1,4-diphenylpyrazolo[3,4-b]pyridine-5-carbaldehyde, structure 11. Structure

12 is similar. Atomic naming scheme like in the original paper.

Atom Invariom Model compound

C1(61) Cl@6e chlorobenzene

O(51) 02c formaldehyde

N(1) 5-N#5n[#5c¢|#65¢[#6n#65¢]Q6c 1-phenyl-1H-pyrazolo[3,4-b]pyridine
N(2) 5-N#50[#65cQ6c|#5c[#65¢1c] 3-methyl-1-phenyl-1H-indazole
N(7) 6-N#65c[#5n#65c]#6¢[#6c1cl] 6-chloro-1H-pyrrolo[2,3-b]pyridine
C(3) 5-CH#£5n[#5n]#65¢[#65c#6¢]1c 3-methyl-1H-indazole

C(3A) 65-CH65c[#6n#5n|#6¢[#6cQ6c|#5c[#5nlc]  3-methyl-4-phenyl-1H-pyrazolo[3,4-b]pyridine
C(4) 6-CH65¢[#65c#5c]#6¢[#6¢1c]Qbc 5-methyl-4-phenylbenzofuran
C(5) 6-C#6¢[#6n1cl]#6c[#65cQ6¢]1c 6-chloro-5-methyl-4-phenylfuro[2,3-b]pyridine
C(6) 6-C#6n[#65c]#6¢[#6c1c]lcl 6-chloro-5-methylfuro[2.3-b]pyridine
C(7A) 65-CH6n[#6¢] #5n[#5nQ6¢]#65¢[#6c#5c] 1-phenyl-1H-pyrazolo[3,4-b]pyridine
C(11) 6-CH#6¢[#6c1h]#6c[#6c¢1h]@Q5n 1-phenyl-1H-pyrrole

C(12) 6-CH#6c[#6c@Qbn]#6¢[#6¢1h]1h 1-phenyl-1H-pyrrole
C(13-15,43-45) 6-C#6¢[#6c1h]#6¢][#6c1h]|1h benzene

C(16) 6-C#6c[#6cQbn]|#6¢[#6¢1h]1h 1-phenyl-1H-pyrrole

C(31) C@5¢1hlhlh 2-methylfuran

C(41) 6-C#6¢[#6c1h])#6c[#6c1h]Qbc biphenyl

C(42,46) 6-C#6¢[#6cQ6c¢|#6¢[#6c1h]1h biphenylene

C(51) C20@6¢1h benzaldehyde
H(12-16,42-46) H@Q6c benzene

H(31A-C) H1c[@5c1hlh] 2-methylfuran

H(51) Hlc[20Q6¢] benzaldehyde
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C12CC=CC=C1 HN L
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pr2 HoN HoN™Y N1ip[1.501n1n]1cic
HN Y O NP(N(C)C)(N)=O
P1.501n1n1n
NP(N)(N)=O C1n@6cthih

NCC1=CC=CC=C1

Fig. 12. Holstein-plot of N,N,N’ N’-tetrabenzyl-N”-(2-chloro-2,2-difluoro-
acetyl)phosphoric triamide, structure 13.

Table 10. Invarioms and the model compounds they were derived from, as assigned to the
atoms in the structure of N,N,N’,N -tetrabenzyl-N ”-(2-chloro-2, 2-difluoroacetyl)phosphoric

triamide, structure 13. Atomic naming scheme like in the original paper.

Atom Invariom Model compound

CI(1) Cllc chloromethane
P(1) P1.50lnlnln phosphoric triamide
F(2,3) Flc fluoromethane
O(1) 02c formaldehyde
0(2) O1.5p[1nlnln] phosphoric triamide
N(1) Nip[l.501nln]lclh N-(diaminophosphino)methanamine
N(2,3) Nilp[l.50lnln]lclc N,N-dimetylphosphoric triamide
C(1,8,15,22) Cln@6clhlh benzylamine
C(2,9,16,23) 6-C#6¢[#6c1h])#6c[#6¢1h]1c toluene
C(3,7,10,14,17,21,24,28)  6-CH#6¢[#6c1c]#6¢[#6¢1h]1h toluene
C(4-6,11-13,18-20,25-27)  6-C#6¢[#6c1h|#6¢[#6clh]1h benzene
C(29) C2olnlc succinimide
C(30) Clcliflflc 1-chloro-1,1-difluoroethane
H(IN) Hin[lplc] N-(diaminophosphino)methanamine
H(1,8,15,22A&B) H1c[1n@6clh] benzylamine
H(3-7,10-14,17-21,24-28) H@6c benzene

N.b.: Here the atoms connected to phosphorus do not contain next nearest neighbors,
since they are not hypervalent themselves. On the other hand, P1si[lclclc]lsi[lclelc]@6e

in phenylbis(trimethylsilyl)phosphine (Fig. 24) requires next-nearest neighbors for Si.

IUCr macros version 2.0315: 2004/05/19
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CIC(C#N)=N/O

o1nih I
NO
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| S
e
N1.5¢[1.5clc]lo OH
CIC(C#N)=N/O C20@6clc

0=C(C)C1=CC=CC=C1

16

C1.5n[10]1.5c[3n]1c
CIC(C#N)=N/O

6-Citbcl#6c1h]t6cl#6c1h]1c
cc1=cc=cc=C1

6-C#6c[#6c1c]#be[#6c1h]1h
CC1=CC=CcC=C1

6-C#6c[#6c1hj#6el#6c1h]1h
C1=CCc=CC=C1

Fig. 13. Holstein-plot of the benzoyl(hydroxyimino)acetonitrile 18-crown-6 complex,

structure 14.

Table 11. Invarioms and the model compounds they were derived from, as assigned to the

atoms in the structure of the benzoyl(hydroxyimino)acetonitrile 18-crown-6 complez,

structure 14. Atomic naming scheme like in the original paper.

Atom Invariom Model compound

0O(3-5) Olclc dimethylether

O(1) Olnlh hydroxylamine

0(2) 02c formaldehyde

N(1) N1.5¢[1.5¢clc]lo (E)-N-hydroxyacetimidoyl cyanide
N(2) N3c cyanide

C(10-15) Clolclhlh ethanol

C(1) C1.5n[1o]1.5¢[3n]1lc (E)-N-hydroxyacetimidoyl cyanide
C(2) C20Q@6¢lc acetophenone

C(3) C3nl.5¢[1.5nlc] (E)-N-hydroxyacetimidoyl cyanide
C(4) 6-C#6¢c[#6c1h]#6¢[#6¢1h]lc toluene

C(5,9) 6-CH#6¢[#6c1c]#6¢[#6c1h]1h toluene

C(6-8) 6-C#6¢[#6c1h]|#6¢[#6c1h]1h benzene
H(10-15A,B) Hlc[lolclh] ethanol

H(1) Hlo[ln] hydroxylamine

H(5-9) H@6¢ benzene
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Table 12. Invarioms and the model compounds they were derived from, as assigned to the

atoms in the structure of N,N -dibenzyl-N - (furan-2-carbonyl)thiourea, structure 15. A

Holstein-plot is not given for this structure. Atomic naming scheme like in the original paper.

Atom Invariom Model compound
S(1) S1.5¢[1.5n1n] 1-formylthiourea
O(1) O1.5¢[1.5n@5¢] furan-3-carboxamide
0(2) 5-O#5c¢[#5clc]#5c[#5c1h] 2-methylfuran
N(1) N1.5¢[1.50@5¢]1clh N-methylfuran-3-carboxamide
N(2) N1.5¢[1.5s1.5n]1cle 1,1-dimethylthiourea
C(1) C1.501.5n[1c1h]@5¢ N-methylfuran-3-carboxamide
C(2) C1.5s1.5n[1lclc]1.5n[1clh] 1,3-trimethylthiourea
C(3) 5-C#50[#5c|#5c[#5clh]lc 2-methylfuran
C(4) 5-C#5c[#501c]#5c[#5c1h]1h 2-methylfuran
C(5) 5-CH#5c[#501h]#5c[#5¢1h]1h furan

C(6) 5-CH#£50[#5¢|#5¢[#5¢1h]1h furan

C(7) Cln@6¢1hlh benzylamine
C(8,15) 6-CH#6¢[#6c1h]#6c[#6¢1h]1c toluene
C(9,13,16,20) 6-CH#6¢[#6c1c]#6¢[#6¢1h]1h toluene
C(10-12,17-19)  6-CH6c[#6c1h]#6¢[#6c1h]1h benzene

C(14) Cln@6clhlh benzylamine
H(4-6) H@5¢ cyclopentadienyl anion
H(7A,B) H1c[1n@6c1h] benzylamine
H(9-13,16-20) H@6c benzene
H(14A,B) H1c[1n@6clh] benzylamine

H(1) H1n[1.5¢1c] N-methyformamide
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Table 13. Invarioms and the model compounds they were derived from, as assigned to the
atoms in the structure of N,N -dibenzyl-N - (furan-2-carbonyl)thiourea, structure 16. A

Holstein-plot is not given for this structure. Atomic naming scheme like in the original paper.

Atom Invariom Model compound
0O(1) 6-OF#66¢[#66c#6¢]#6c[20#6c] 3-methyl-2H-chromen-2-one
0(2) 0Q6e pyran-4-one (gamma-pyrone)
C(1,5 6-CH#6¢[#6cQ6c]#6¢[#6c1h]1h biphenylene

C(2-9) 6-C#6¢[#6c1h]#6¢[#6¢1h]1h benzene

C(6) 6-C#6¢c[#6c1h]#6¢[#6c¢1h]Qbc biphenyl

C(7) 6-C#6¢[20#60]#6¢[#66c1h]Q6¢ 3-phenyl-2H-chromen-2-one
C(8) 6-CH#66¢[#66c#6¢]#6¢[#6cQ6c]1h 2-phenylnaphthalene
C(9) 66-CH66¢[#60#6¢]#6c[#6c1h|#6¢[#6c1h] pyrano[3,4-b]pyran
C(10) 6-CH66¢[#66c#6¢]#6c[#6c1h]1h naphthalene
C(11,12) 6-C#6¢[#66c1h]#6¢[#6c1h]1h naphthalene

C(13) 6-CH#66¢[#60466¢])#6¢[#6¢1h]1h chromen-4-one

C(14) 66-C#60[#6¢]#66c][#6c#6¢]#6¢[#6¢1h] chromen-4-one

C(15) 6-C20#60[#66¢]#6¢[#6cQ6c] 3-phenyl-2H-chromen-2-one
H(1-5,8,10-13) H@6¢ benzene

IUCr macros version 2.0315: 2004/05/19



19

O2c
c=0
H__O
C2o0lolc \( Clolololc
0=C(0)C H 0C(0)(0)C
YO
OH OH
HO«*»OH
Clclhlhih CH i
cC ch/ s Yo O)j\
o 0 4o Clolclhlh
0. o WO~ ~on  cco
o
V o \
OH /o\
Clolcicih J\ Oiclc
cc(o)c HO™ NOH coc
Clololclh
0C(C)0

Fig. 14. Holstein-plot of 3,4,6-Tri-O-acetyl-1,2-O-[1-(exo-ethoxy)ethylidene]-S-D-
manno-pyranose, structure 17.

Table 14. Invarioms and the model compounds they were derived from, as assigned to the
atoms (naming scheme like in the original paper) in the structure of
3,4,6-Tri-O-acetyl-1,2-0-[1- (exo-ethoxy ) ethylidene]-5-D-manno-pyranose, structure 17. Only

the invarioms of one of the two molecules in the asymmetric unit are given.

Atom Invariom Model compound
0(1-6,9) Olcle dimethylether
0(32,42,62) 02c formaldehyde
C(1) Clololclh  1,1-dihydroxyethane
C(2-5) Clolclclh 2-propanol
C(6) Clolclhlh ethanol

C(7) Clolololc ethane-1,1.1-triol
C(8,11,32,42,62) Clclhlhlh ethane

C(10) Clolclhlh ethanol
C(31,41,61) C2o0lolc acetic acid
H(1) Hlc[lolole] 1,1-dihydroxyethane
H(2,3,4,5) Hlc[lolclc] 2-propanol
H(6A,B,10A,B) Hlc[lolclh] ethanol
H(8A-C,11A-C,32A-C,42A-C,62A-C) Hlc[lclhlh] ethane
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6-CH#6C[#6c1h]#6C[#6c1h]1n
6-CH6C[#6C1N#6C[#6C1h]lc  NC1=CC=CC=C1
CC1=CC=CC=C1

O@6clc
NH; COC1=CC=CC=C1
6- C#6c[#6c1c]#6c[#6c1h]lh \ \o
CC1=CC=CC=C1
Clclhihih
cc
6- C#Gc[#ﬁclh]#ﬁc[#ﬁclh]lo Hac O3

0C1=CC=CC=C1 _
\ Cloleinth
O T oM cc

O@6c1h

NH,
0C1=CC=CC=C1
/ / ©/ 6-CHBC[#ECLN#EC[#ECLN]Lh
NC1=CC=CC=C1
6-C#6c[#6c1o#6c[#6c1h]1
0C1=CC=CC=C1
N2c@6c

C2n@6c1h C=NC1=CC=CC=C1
N=CC1=CC=CC=C1

Fig. 15. Holstein-plot of 4-[( E)-(4-Ethoxyphenyl)iminomethyl]-phenol, structure 18.

Table 15. Invarioms and the model compounds they were derived from, as assigned to the
atoms in the structure of 4-[(E )-(4-Ethozyphenyl)iminomethyl/-phenol, structure 18. Atomic

naming scheme like in the original paper.

Atom Invariom Model compound
O(1) O@6cle anisole

0(2) 0O@6¢lh phenol

N(1) N2c@Q6c methylphenylimin (N-methyleneaniline)
C(1) 6-C#6¢[#6c1h]#6¢[#6c1h]1n aniline
C(2,6) 6-C#6¢[#6c1n]#6¢c[#6c¢1h]1h aniline
C(3,5,11,13)  6-C+#6¢[#6¢clo)#6c[#6c1h]1h phenol
C(4,12) 6-C#6¢[#6¢1h|#6¢[#6¢1h]1lo phenol

C(7) Clolclhlh ethanol

C(8) Clclhlhlh ethane

C(9) C2n@6¢1h benzylidenamine
C(10,14) 6-C#6¢[#6c1c]#6¢[#6c1h]1h toluene
C(15) 6-C#6¢[#6c1h]#6c[#6¢1h]1c toluene
H(20) Hlo[@6c] phenol
H(2-6,10-14) H@Q6c benzene
H(7A,B) Hlc[lolclh] ethanol
H(8A-C) Hlc[lclhlh] ethane

H(9) H1c[2n@Q6c] benzylidenamine
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6-C#6C#6cInf#6C[#6c1h]1h

NC1=CC=CC=C1

6-C#6C[#6c1h]#6C[#6c1h]1h
C1=CC=CC=C1

/\

6-C#6e[#6c1cl#6e[#6c1h]1h
CC1=CC=CC=C1

6-C#6¢[#6c1n]#6c[#6c1h]lc
CC1=CC=CC=CIN

\9

01.5c[1.5n@6c]
CNC(C1=CC=CC=C1)=0

O%/

C1.50l1.5n[@6¢c1h]@6¢C

: NH,
QNHZ N@6c@6c1h

6-C#6¢[#6c1cl#6c[#6c1h]1ln
CC1=CC=CC=C1N

C12=CC=CC=C1INC3=C(C=CC=C3)02

0

HoN

H,N 6-CH#BC[#6c1n]#6c[#6c1h]1n

NC1=CC=CC=CIN

N1.5c[1.50@6c]@6c1lh
0=C(C1=CC=CC=C1)NC2=CC=CC=C2

0O=C(C1=CC=CC=C1)NC2=CC=CC=C2

Fig. 16. Holstein-plot of 5H-dibenzo|b,e]diazepin-11(10H )-one, structure 19.

Table 16. Invarioms and the model compounds they were derived from, as assigned to the

atoms in the structure of 5H-dibenzob,e]diazepin-11(10H )-one, structure 19. Atomic

naming scheme like in the original paper.

Atom Invariom Model compound
0O(1) 01.5¢[1.5n@6¢] N-methylbenzamide
N(1) N1.5¢[1.50@6¢]@6c1h N-phenylbenzamide
N(2) N@6c@6clh phenoxazine
C(1) 6-C#6¢c[#6c1c|#6¢[#6¢1h]1h toluene
C(2,8,9) 6-C#6¢[#6c1h]#6c[#6c1h]1h benzene
C(4,7,10) 6-C#6¢[#6c1n]#6¢[#6¢1h]|1h aniline

C(5) 6-C#6¢c[#6clc|#6¢[#6c1h]1n o-methylaniline
C(6,11) 6-C#6¢[#6¢1n]#6¢[#6¢1h]1n 1,2-diaminobenzene
C(12) C1.501.5n[@6¢1h]@6c N-phenylbenzamide
C(13) 6-C#6¢[#6c1n]#6¢[#6c1h|lc  o-methylaniline (o-toluidine)
H(IN) H1n[1.5c@6¢] N-phenylacetamide
H(1-4,7-10) HaQ6e benzene
H(2N) Hln[@6c@6c] phenoxazine
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Table 17. Invarioms and the model compounds they were derived from, as assigned to the

atoms in the structure of N ,N -bis(2-methylphenyl)-2,2’-thiodibenzamide, structure 20. A

Holstein plot is not given for this structure. Atomic naming scheme like in the original paper.

H(3-6,10-13,16-19,23-26) HQ6c

benzene

Atom Invariom Model compound
S(1) SQ6c@6e diphenylsulfane
0(1,2) O1.5¢[1.5n@6¢] benzamide
N(1,2) N1.5¢[1.50@6¢]@6¢1h N-phenylbenzamide
C(1) 6-C#6c¢[#6c1c]#6¢[#6c1h|1n o-methylaniline
C(2) 6-CH#6¢[#6c1n]|#6c[#6c1h]1c o-methylaniline
C(3,13,16,23) 6-CH#6¢[#6c1c]#6¢[#6¢1h]1h toluene
C(4,5,11,12,17,18,24,25) 6-C#6¢[#6c1h]|#6¢[#6c¢1h]1h benzene
C(6,26) 6-C#6¢[#6¢1n|#6¢[#6c1h]1h aniline
C(7) C1.501.5n[@6¢1h]@Q6c N-phenylbenzamide
C(8) 6-C#6¢[#6c1s]#6¢[#6c1h]lc 1,3-dimethyl-2-thiolbenzene
C(9,14) 6-CH#6c[#6c1c|#6c[#6¢1h]1s[@Q6c) phenyl(o-tolyl)sulfane
C(10) 6-CH#6¢[#6c1s]#6¢[#6c1h]1h thiolbenzene
C(15) 6-CH#6¢[#6c1s]#6¢[#6c1h]lc 1,3-dimethyl-2-thiolbenzene
C(19) 6-CH#6¢[#6c1s]#6¢[#6c1h]1h thiolbenzene
C(20) C1.501.5n[@6¢1h]@6¢ N-phenylbenzamide
C(21) 6-CH#6¢[#6c1c]#6¢c[#6c1h]1n o-methylaniline
C(22) 6-CH#6¢[#6c1n]|#6¢c[#6¢1h]1c o-methylaniline
C(27,28) C@6c1hlhlh toluene
H(1IN,2N) H1n[1.5c@6c] N-phenylacetamide

(

(

H(27A-C,28A-C) H1c[@6c1h1h]

toluene
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01.5¢[1n1n]
NC(N)=0 Niclclh
urea o CNC
Cl1.501nln 0 J\ dimethylamine
NC(N)=0 Y HoN™ NH, "
urea HoN NH» N
N 6-C#6[#6c1h]#6¢[#6c1h]1h
C1=CC=CC=C1
6-CH6C[#6CLC#6C[#6cLN]1h benzene
CC1=CC=CC=C1 o

toluene @
© / NH,
~— @

6—C#f>c[#6_301h1#60[#601h]lc Cln@6c@6clc
CCl=CC=CC=C1 CC(C1=CC=CC=C1)(N)C2=CC=CC=C2
toluene 1,1-diphenylethanamine
[ OH
o}
Olclc - OH h.cCHs )\ Clolciclh
coc OH '8 Cc(o)C
dimethylether Cilclhlhlh 2-propanol
Clololcle cﬂc
0c(C)(0)C ethane

propane-2,2-diol

Fig. 17. Holstein-plot of (3aR,8aR)-2,2-dimethyl-4,4,8 8-tetraphenyl-4,5,6,7,8,8a-
hexahydro-3aH-1,3-dioxolo[4,5-¢|[1,3]diazepin-6-one, structure 21. Structure 22 is
similar.
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Table 18. Invarioms and the model compounds they were derived from, as assigned to the
atoms in the structure of (3aR,8aR)-2,2-dimethyl-4,4,8,8-tetraphenyl-4,5,6,7,8,8a-hexahydro-
3aH -1,3-diozolo[4,5-e][1,3]diazepin-6-one, structure 21. Structure 22 is similar. Atomic

naming scheme like in the original paper.

Atom Invariom Model compound
0O(1) O1.5¢c[1nln] urea

0(2) Olcle dimethylether
0(3) Olcle dimethylether
0(4) Olhlh water

N(1) Nlclclh dimethylamine
N(2) Nlclclh dimethylamine
C(1) Clolclclh 2-propanol

C(2) Clolclclh 2-propanol

C(3) Cln@6c@6clc 1,1-diphenylethanamine
C(4) Cl.501nln urea

C(5) Cln@6c@6clc 1,1-diphenylethanamine
C(6) Clololclc 2,2-dihydroxypropane (propane-2,2-diol)
C(7) Clclhlhlh ethane

C(8) Clclhlhlh ethane
C(9,15,21,26,28) 6-C#6¢[#6c1h]#6c[#6¢1h]1c toluene
C(10,14,16,20,22,27,32) 6-C#6c[#6c1c]#6¢[#6c1h]1h toluene
C(11,12,13,17-19,23-25,20-31)  6-C#-6c[#6¢1h]#6¢[#6c1h]1h benzene

H(1,2) Hlc[lolclc] 2-propanol
H(7A,B,C,8A,B,C) Hic[lclhlh] ethane
H(10-20) H@6¢ benzene
H(22-32) H@6c benzene
H(1N,2N) Hln[lclc] dimethylamine

Holstein plots for structure 23 to 26 are not given. 25 and 26 mainly contain single

bonded systems, for which Holstein plots are not really required. Structure 27, lop-

eramine hydrochloride, is described in the main article, where its Holstein plot is also

given.
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C1.501.501c
01.5¢[1.501¢] % o O=C(o)c
0=C(0)C  o. .o \f

25

(e} C1.501.5n[1clc]lc

Clclhihih

Niclclhlh
C[NH2+]C

Ciniclclh )\NHQ

CC(N)C

/IL . CC(N(C)C)=0
N
|
cc o c/°H3\ o ]
S ANHZ

A/

01.5c[1.nlc]
CC(N)=0

N1.5c[1.501c]lclc
CC(N(C)C)=0

02c
c=0

Clclclhlh
ccc

Clclclclh

cc(e)c

C2o0lolc
oicth 0=C(0)C

co

Fig. 18. Holstein-plot of perindoprilate, structure 28.

Table 19. Invarioms and the model compounds they were derived from, as assigned to the

atoms in the structure of perindoprilate, structure 28. Invaroms are listed only for one of the

two main molecules in the asymmetric unit since the same scattering factors were used.

Atomic naming scheme like in the original paper.

Atom Invariom Model compound
O(1A) O1.5¢[1.5n1¢] acetamide
O(2A,3A) O1.5¢[1.501c] acetic acid anion (acetate)
O(4A) 02c formaldehyde
O(5A) Olclh methanol

N(1A) N1.5c[l.50lc]lcle  N,N-dimethylacetamide
N(2A) Nilclclhlh dimethylammonium
C(1A,8A,10A,11A) Clnlclclh 2-aminopropane
C(2A,12A,13A) Clclclhlh propane

C(34) Clclclclh 2-methylpropane
C(4-7A) Clclclhlh propane

C(94A) Cl.501.5n[lclc]lc  N,N-dimethylacetamide
C(14A,16A) Clclhlhlh ethane

C(15A) C2ololc acetic acid
C(17A) Cl.501.501c acetic acid anion (acetate)
H(50A) Hlo[lc] methanol
H(2NA NB) Hln[lclelh] dimethylammonium
H(1A,8A,10A,11A) Hlc[lnlclc] 2-aminopropane
H(2,4-7,12,13A&B) Hilc[lclelh] propane

H(3A) Hlc[lclelc] 2-methylpropane
H(14,16A-C) Hlc[lclhlh] ethane
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6-C#6c[#6c1h]6cl#6c1h]1h

ccl1=cc=cc=Cl C1=CC=CC=C1

N B-Q#GC[#65:10]#6(:[#6::1c]lp[lsilsi]
6-CH6C[#6CLpJ#6C[6#cLh]1c | N [SH3IP(SIHS])C1=C(C)C=CC=C1C
CC1=C(P)C=CC=C1 Z | P

Io )

H3Si” \sng

PH,
Clclhlhlh

cc CH
HaC™ 2

W

PH;

S5t

ST

~ .. Clsi[lplcic]iclc
/SII “SiH cce(sileycpP)c
Silp[lsi@6c]lclclc \ PHZ
[SiH3]P([Si](C)(C)C)C1=CC=CC=C1 - P\ P
P " 5"\ 2\ Cisi[1plcic]ihlhlh
C[Sil(C)(P)C

P1si[1lclclc]isi[lclclc]@6c
CISi](C)(C)P([Si](C)(C)C)C1=CC=CC=C1

Fig. 19. Holstein-plot of
phosphane, structure 29.

X C@6clciclh

| CC(C)C1=CC=CC=C1
- P
S Sl)<
// \ / N\ \

bis(tert-butyldimethylsilyl)(2,6-diiso-propylphenyl)-

Table 20. Invarioms and the model compounds they were derived from, as assigned to the

atoms in structure 29, bis(tert-butyldimethylsilyl)(2,6-diiso-propylphenyl)phosphane. Atomic

naming scheme like in the original paper.

Atom Invariom Model compound

P(1) Plsi[lclclc]lsi[lclelc]@6e phenylbis(trimethylsilyl)phosphine
Si(1,2 Silp[lsi@6c]lclcle phenyl(silyl) (trimethylsilyl)phosphine
C(1) 6-C#6¢[#6c1c)#6¢c[#6¢lc]lp[lsilsi]  (2,6-dimethylphenyl)disilylphosphine
C(2,9) 6-C#6c[#6c1p|#6¢[#6¢1h]lc o-tolylphosphine

C(3,10) Ca@6elclelh cumene

C(4,5) Clclhlhlh ethane

C(6,8) 6-CH#6c[#6c1c]#6¢[#6¢1h]1h toluene

C(7) 6-C#6¢c[#6c1h]#6¢[#6¢1h]1h benzene

C(11,12) Clclhlhlh ethane
C(13,14,19,20) Clsi[lplelc]lihlhlh (trimethylsilyl)phosphine
C(15,21) Clsi[lplclc]lclele (tert-butyldimethylsilyl)phosphine
C(16-18,22-24) Clclhlhlh ethane

H(3) Hlc[@6clclc] cumene
H(4;5;11;12;16-18A-C;22-24A-C) Hlc[lclhlh] ethane

H(6-8) H@6¢ benzene

H(10) Hlc[@6clclc] cumene
H(13A-C,14A-C,19A-C,20A-C) Hlc[1silh1h] methylsilane
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Clclclhih C@6clclhlh
CCcC CCC1=CC=CcC=C1
Nlo@6clc propane ethylbenzene
CN(O)C1=CC=CC=C1
N-methyl-N-phenylhydroxylamine | ) g'f_#?é[fggl_héﬁ&[#ﬁﬂh]lh
N “OH benzene
6-C#bc[#6clcl#6c[#6c1h]1lh

6-C#6c[#6clcl#6c[#6c1h]1n CC1l=CcC=CcC=C1

NC1=CC=CC=C1C NH; toluene
o-toluidine @
6-C#6e[#6c1h]#6c[#6c1h]1c
CCl=CC=CC=C1
F\©/NH2 toluene

6-C#6c¢[#6c1f]#6c[#6c1n]1h . N
—C= - \
FCl—CC—_C_C(N)—Cl - F o)
3-fluoroaniline
/ )\ Clnlclclh
FC1=CC=CC=C1 F NH2  cc(n)e

F@6c
fluorobenzene )\ 2-propanamine
OH Clolclclh

HoN
6-C#6c[#6c1h]#6c[#6c1h]1f NH; O~ O1nic
FC1=CC=CC=C1 NOC

fluorobenzene O-methylhydroxylamine

2-propanol

6-CH6C[#6C1i#6C[#6c1h]1h 6-CH#6C[#6c1n]#6C[#6¢1h]1c
FC1=CC=CC=C1 NC1=CC=CC=C1C
fluorobenzene o-toluidine

Fig. 20. Holstein-plot of (2RS,4RS)-7-Fluoro-2-(2-phenylethyl)-2,3,4,5-tetrahydro-
1H-1,4-epoxy-1-benzazepine, structure 30.
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Table 21. Invarioms and the model compounds they were derived from, as assigned to the

atoms in structure 30,

(2RS,4RS )-7-Fluoro-2-(2-phenylethyl)-2,3,4,5-tetrahydro-1H - 1, 4-epoxy- 1-benzazepine.

Atomic naming scheme like in the original paper.

Atom Invariom Model compound
F(7) FQ6e fluorobenzene
0O(14) Olnlc O-methylhydroxylamine
N(1) Nlo@6clc N-hydroxy-N-methylbenzenamine
C(2) Clnlclclh 2-aminopropane
C(3) Clclclhlh propane

C(4) Clolclclh 2-propanol

C(5) C@6clclhlh ethylbenzene
C(54A) 6-C#6¢[#6¢1n]#6c[#6¢1h]1c o-methylaniline
C(6) 6-CH#6¢[#6c1f]#6¢[#6¢1c]1h 1-fluoro-3-methylbenzene
C(7) 6-C#6c[#6c1h]#6¢[#6c1h]1f fluorobenzene

C(8) 6-C#6¢[#6c1f]#6c[#6c1h]1h fluorobenzene

C(9) 6-CH#6¢[#6c1n]#6¢[#6¢1h]1h aniline

C(94) 6-CH#6c[#6c1c]#6¢c[#6¢1h]1n o-methylaniline
C(21) Clclclhlh propane

C(22) C@6clclhlh ethylbenzene
C(221) 6-C#6¢[#6c1h])#6c[#6¢1h]1c toluene
C(222,226) 6-CH#6c[#6c1c]#6¢c[#6¢1h]1h toluene
C(223,224,225) 6-CH#6¢[#6c1h]|#6¢[#6¢1h]1h benzene

H(2) Hlc[lnlelc] 2-aminopropane
H(3A,B) Hlc[lclelh] propane

H(4) Hlc[lolclc] 2-propanol
H(5A,B) Hlc[@6clclh] ethylbenzene
H(6,8,9) H@Q6¢ benzene
H(21AB) Hlc[lclclh] propane
H(22A,B) Hlc[@6clclh] ethylbenzene
H(222,223,224,225,226) Ha6c benzene
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N1.5n[1h1h]@5c 5-C1.5n[1.5n]#65c[#65c#6C]#5c[20#5C]
N/N=C1C=CC=C/1 0=C(C1=0)/C(C2=C1C=CC=C2)=N\N

N1.5n[@5c]1h1h HaN=-p

N/N=C1C=CC=C/1 @\ X
6-CH#BC[#65CLhJ#6c[#6c1h]1h
N NH2

N o C12=C(C=CC=C2)C=CO1
O@5c \
0=ClC=CC=C1

D
H2N ~N / (@)
\
(0]
/
HoN- N \
g8
(o]
\ 6-CHB5C[#65cH5CI#6C[#6c1h]1h
(0] C12=C(C=CC=C2)C=CO1
/ HaN~N

HoN-N )
le]
5-C20#5c[1.5n#65c]#5¢[1.5n#65cC] 65-CH#B5C[#6cH#6CI#6C[#6C1h]#5c[1.5n#5C]
O=C(/C1=N\N)/C(C2=C1C=CC=C2)=N\N 4 0=C(C1=0)/C(C2=C1C=CC=C2)=N\N

Fig. 21. Holstein-plot of 1,3-ninhydrindihydrazone, structure 31.

Table 22. Invarioms and the model compounds they were derived from, as assigned to the
atoms in the structure of 1,3-ninhydrindihydrazone, structure 31. Atomic naming scheme

like in the original paper.

Atom Invariom Model compound

0(2) 0@b5¢ cyclopenta-2,4-dienone

N(10,12) N1.5n[1h1h]@5¢ cyclopenta-2.4-dien-1-ylidenehydrazine
N(11,13) N1.5n[@5¢]1h1lh cyclopenta-2,4-dien-1-ylidenehydrazine
C(1,3) 5-C1.5n[1.5n]|#65¢[#65c#6¢]#5c[2045¢] (Z)-3-hydrazono-1H-indene-1,2(3H)-dione
C(2) 5-C20#5¢[1.5n#65¢]#5¢[1.5n#65¢] (1E,3E)-1,3-bis(hydroxyimino)-1H-inden-2(3H)-one
C(4,5) 65-CH#65¢[#6c#5c]#6c[#6¢1h]#5¢[1.5n#5c¢] (Z)-3-hydrazono-1H-indene-1,2(3H)-dione
C(6,9) 6-C#65¢[#65c#5c|#6¢[#6¢1h]1h benzofuran

C(7,8) 6-C#6¢[#65c1h]#6¢c[#6¢1h|1h benzofuran

H(11,13A&B) Hin[1.5n1h] azimethylene

H(6-9) H@6¢ benzene
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66-C#66¢[#6CcH#6C]#6C[#6C1n]#6c[#6C1h]

N@6clhlh NC1=C2C(C=CC=C2)=CC=C1

NC1=CC=CC=C1

6-CHB6C[H#E6CHECI#EC[#6N1N]Lh
C12=CC=CC=C1C=CN=C2

6-C#66c[#66c#6C]#6C[#6C1h] 1n @
NC1=C2C(C=CC=C2)=CC=C1
_N 6-C#6N[#6¢]#6¢[#66c1h]1h

\\ / C12=CC=CC=C1C=CN=C2
> D @@
6-CH#BC[#66cINJ#6C[#6c1h]1h x

NC1=C2C(C=CC=C2)=CC=C1 / N 6N#BC#66cIEECH#6CIN]
| ;@ C12=CC=CC=C1C=CN=C2
6-Cbc[#66c1h}#6e[#6c1h1h (D\l 6-CHBN[#6C]#66C[#66CH#6C]1h
C12=CC=CC=C1C=CC=C2 ©® C122COmCeaCl CoCNaC2

6-C#66¢[#66c#6C]#6C[#6Cc1h]1h
C12=CC=CC=C1C=CC=C2 66-C#66C[#6cH#6C]#6C[#EN1h]#6c[#6C1h]
C12=CC=CC=C1C=CN=C2

Fig. 22. Holstein-plot of isoquinolin-5-amine, structure 32.

Table 23. Invarioms and the model compounds they were derived from, as assigned to the
atoms in the structure of isoquinolin-5-amine, structure 32. Only invarioms for one of the

two molecules in the asymmetric unit are given. Atomic naming scheme like in the original

paper.
Atom Invariom Model compound
N(11) 6-N#6¢[#66¢1h]#6¢[#6c1h] isoquinoline
N(21) N@6clhlh aniline

C(11) 6-C#6n[#6¢]#66¢[#66c#6¢]1h isoquinoline
C(21) 66-CH66¢[#6cH#6¢]#6¢[#6n1h])#6c[#6c1h] isoquinoline
C(31) 6-CH#66¢[#66c#6¢]#6¢[#6c1h]1h naphthalene
C(41) 6-C#6¢[#66c1h]#6¢[#6c1h]1h naphthalene
C(51) 6-C#6¢[#66¢1n|#6¢[#6¢1h]1h naphthalene-1-amine
C(61) 6-CH#66¢[#66c#6¢]#6¢[#6¢1h]1n naphthalene-1-amine
C(71) 66-CH66¢[#6c#6¢]#6¢[#6¢c1n]#6c[#6¢1h] naphthalene-1-amine
C(81) 6-C#66¢[#66c#6¢|#6¢[#6n1h]|1h isoquinoline
C(91) 6-CH#6n[#6¢]#6¢[#66c1h]1h isoquinoline
H(11,31,41,51,81,91) HQ6c benzene
H(21A,B) Hin[@6clh] aniline
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