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Supporting Information

Table S1. Assignments of graph sets of carbohydrazide containing molecules in the Cambridge

Structural Database.

CSD Ref Code Chemical Name Graph Set
1) BANFIG 3-nitrobenzoic acid hydrazide R% (10), C3)
2) BIZMAZ bis(isonicotinic acid hydrazide).(2,2’-dithiodibenzoic acid
) ( ydrazide).( ' | R3(6). R3).
Ri(18)t,
3) CBOHAZ04 dicarbohydrazide
) Y R36).  R3@®)
C12(4)
4) CEDREJ o-aminobenzoylhydrazide R % 10)
5) CYACHZO1 alpha-cyanoacetohydrazide R % 10) ¢, Ri (18)t
6) EDENIL (E)-3-(4methoxyphenyl)acrylohydrazide R % 10), R% (10)
7) EDEVAL 3-(3,4,5-trimethoxyphenyl)propanohydrazide P
R3(10)¢,
R¢(22)h
8) EDEVEP 3,4-dimethoxybenzohydrazide R% (10)t, Ri (18) t
9) GENZEF Pyrazine-2-carbohydrazide R % (10)
10) GINNEX 2-bromo-5-methoxybenzohydrazide C4)
11) GIRYEM Nicotinohydrazide R % 10)
12) HIRBAM 3-hydroxy-4-methoxybenzohydrazide R % (8)NN not
symmetrical
13) HUMHUS 4-chlorobenzohydrazide R % 10), CR3)
14) INICACO1 Isonicotinic acid hydrazide C(3),
15) JEYTAJ 3,5-diflourobenzohydrazide R% (10), CQ3)
16) KEQYAH 5-Flouro-1H-indole2-carbohydrazide R% (10)
17) KERWIO Pyridine-2,6-dicarbohydrazide R % (10), R% (8)NN
not symmetrical
18) LECKUA 5-Methyl-3,4-diphenyl-1H-pyrrole-2-carbohydrazide R2(6)
2
19) MEHMES 3,5-Dimethoxybenzohydrazide R % (10, C(4)
20) MESCZB S-Methylthiocarbazate R% ), R;Z; 10) t
21) MFRCAHI10 3-Methyl-4-furoxancarbohydrazide
) Y Y R3(6). R3(10)
22) MFURCHI10 4-Methyl-3-furoxancarbohydrazide
) Y Y R3(6), R3(10)
23) MUGMEG 1,1’-bis(Hydrazinopropanoyl)-2,2’-biimidazole R3(10)
3
24) NAPDEN 1-Acetylhydrazino-3-hydrazinocarbonyl-4,6- R3(10)
dimethoxybenze 3
25) NIQPIN 2-(3-Methoxyphenyl)acetohydrazide R% (10, C(4)
26) NIQPOT 3-Hydroxybenzohydrazide

R3(10), R3(10)¢
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27) NONACH

n-Nonanoic acid hydrazide

R3(10)
28) PAZDAW 3-(3,5-Di-t-butyl-4-hydroxyphenyl)propionohydrazide R % 6), R % (10)
29) QETNUZ N-2-Bromobenzoylhydrazide R% (10)
30) RATMEF Formylhydrazine
: yiby R (5)
31) RIZCAF 2,2’-(Biphenyl)-2,2’-diyldioxy)diacetohydrazide R % 6), R % (10),
Ri(8)t
32) SOQRUL 6-(t-Butyldimethylsilyl)-1-carbazoyl-5- R2(6), R2(10)
dimethylaminosulfonyl-2-phenylcarbamoylimidazo(4,5- 230> A2
c)pyridazine
33) TICDUF 1-(2,4-dihydroxyphenyl)ethanone-((1H-indol-3- R3(10)
ylacetyl)hydrazone 2-(1H-indol-3-yl)acetohydrazide 3
34) UFAPAT 3-(4-Mthoxyphenyl)propanohydrazide 3
R3(10)
35) VAWGABO1 | (Z)-2-Hydroxybenzohydrazide R2 (6)
2
36) VIPKIOO1 trans,trans-Oxalyldihydrazide R% (8) NN not
symmetrical,
R;(14)
37) VIPKIOO03 trans,trans-Oxalyldihydrazide R% (10)
38) VIPKIO04 trans,trans-Oxalyldihydrazide R% (10)
39) VIPKIOO05 trans,trans-Oxalyldihydrazide R% (10), CQ3)
40) VOPJEP Benzhydrazide R % (10), CQ3)
41) WADCUA 3-Carbazoyl-5-methylpyridazin -6(1H)-one )
R3(10)
42) WEPVIX 2,6-Dichlorobenzohydrazide C(4)
43) WEPVOD 2,4-Dichlorobenzohydrazide R % 6), R % (10)
44) WERHUXO01 | N-Picolnoylhydrazide R% (10)

45) XEZBAG 2-Methylpropionohydrazide R% (10) Ri 10) t
46) YIFSOW 2-(2,4-Diclorophenylsulfanyl)acetohydazide

: ( phenylsulfanybacetohy R3(6). R3(10)
47) YIZRAB 4-Bromobenzohydrazide R% (10),C(3)
Footnote

[a] “ R%(8) NN not symmetrical” refers to the following hydrogen bond ring:

[b] t stands for a ring made up of four molecules (tetramer); h stands for six molecules (hexamer).
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Supplementary Data for 1

Figure S1. The asymmetric unit of 1 showing the atomic numbering scheme and 50% displacement
ellipsoids. Only the symmetry independent hydrogen bonds are shown. Atoms labelled with (i) are at
symmetry position (-x, 1-y, z).



Supplementary Material (ESI) for CrystEngComm
This journal is © The Royal Society of Chemistry 2010

(malonic acid)*(isonicotinic acid hydrazide), 1
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Figure S2. Comparative calculated and measured PXRD pattern for 1.

Aexo NP159-DSC 23.11.2008 10:41:27
130+ Method: DSC-30-200-5-N2-bl
m:}gg' 53;‘;[1)'02?8 10:39:30 Module: DSC823e/700/484 Air, 18.04.2007 11:15:04 dt 1.00 s
v 9 30.0-200.0°C 5.00°C/min, N2 80.0 ml/min
Synchronization enabled
3 T T 1
Integral -1282.97 mJ
normalized -286.38 Jg~-1
Onset 138.85 °C
10 Peak Height 20.04 mW
mw Peak 140.67 °C
Extrapol. Peak  140.71 °C
Endset 142.73 °C
Peak Width 2.39°C
30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 °q
(tA‘AA%AA‘AA%AA‘AA%AA‘AA%AA‘AA%AA‘AA%AA‘AA%AA‘AA%AA‘AA§AA‘AA§AA‘AA§AA‘AA%AA‘AA§AHAA%AA‘AA%AA‘AA%AA‘AA‘
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 min|
Lab: Ana STAR® SW 9.01

Figure S3. DSC trace for 1.
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Supplementary Data for 2
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Figure S4. The asymmetric unit of 2 showing the atomic numbering scheme and 50% displacement
ellipsoids. Only the symmetry independent hydrogen bonds are shown. Atoms labelled with (ii) are at
symmetry position (-x, -y, 1-z).
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(succinic)+(isonicotinic acid hydrazide), 2
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‘ ——Measured at T =293 K ——Calculated at T =173 K ‘

Figure S5. Comparative calculated and measured PXRD pattern for 2.

Aexo NP190-DSC 08.12.2008 09:10:17
NP190, 08.12.2008 09:00:46 Module: DSC823e/700/484 Alr, 18.04.2007 11:15:04 rtelthgg;Dsc-w-zow-N}bI
ule: ir, 18.04. :15: 3
NP130, 4.5500 mg 30.0-200.0°C 5.00°C/fmin, N2 80.0 mi/min
Synchronization enabled
13
‘\\\ f\_///
20 Integral -971.48 m)
mw normalized  -213.51 Jg/-1
Onset 142.80 °C
Peak Height ~ 34.07 mW
Peak 143.87 °C
Extrapol. Peak 144,04 °C
Endset 146.33 °C
Peak Width ~ 2.01 °C
30 40 50 60 70 80 90 100 110 120 130 140 l 150 160 170 180 190 °q
T T O O O T O T T T B
) T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 20 2 24 2% 28 30 2 min]
Lab: Ana STAR® SW 9.01

Figure S6. DSC trace for 2.
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Supplementary Data for 3
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Figure S7. The asymmetric unit of 3 showing the atomic numbering scheme and 50% displacement
ellipsoids. Only the symmetry independent hydrogen bonds are shown.
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(glutaric acid)+(isonicotinic acid hydrazide) 3
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Figure S8. Comparative calculated and measured PXRD pattern for 3.

DSC of (glutaric acid)«(isonicotinic acid hydrazide) 3
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Figure S9. DSC trace for31.
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Supplementary Data for 4

Figure S10. The asymmetric unit of 4 showing the atomic numbering scheme and 50% displacement
ellipsoids. Only the symmetry independent hydrogen bonds are shown. Atoms labelled with (iii) are at
symmetry position (-x, 2-y, -z).
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(adipic acid)+(isonicotinic acid hydrazide), 4
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‘ ——Measured at T =293 K ——Calculated at T = 293 K ‘

Figure S11. Comparative calculated and measured PXRD pattern for 4.
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Figure S12. DSC trace for 4.
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Supplementary Data for 5
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Figure S13. The asymmetric unit of § showing the atomic numbering scheme and 50% displacement
ellipsoids. Only the symmetry independent hydrogen bonds are shown.



Supplementary Material (ESI) for CrystEngComm
This journal is © The Royal Society of Chemistry 2010

(pimelic acid)+(isonicotinic acid hydrazide) 5
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Figure S14. Comparative calculated and measured PXRD pattern for 5.
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-20

Heat Flow (mW)

-25 -

-30

-35 A

-40 T T T T T T T T
50 60 70 80 90 100 110 120 130 140 150

Temperature (°C)

Figure S15. DSC trace for 5.
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Supplementary Data for 6
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Figure S16. The asymmetric unit of 7 showing the atomic numbering scheme and 50% displacement
ellipsoids. Only the symmetry independent hydrogen bonds are shown.
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(4-hydroxybenzoic acid)+(isonicotinic acid hydrazide) 6
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o [rrowns ‘,/\/A/‘\J
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M f\j\/\
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2 Theta (°)
‘ ——Measured at T =293 K ——Calculated at T =173 K ‘

Figure S17. Comparative calculated and measured PXRD pattern for 6.

Aexo NP-172-DSC 07.12.2008 11:58:57
3 :09: Method: DSC-30-200-5-N2-bl
m;g%’ (3)78%02?"098 10:09:35 Module: DSC823e/700/484 Air, 18.04.2007 11:15:04 dt1.00 s
T 30.0-200.0°C 5.00°C/min, N2 80.0 mi/min
Synchronization enabled
Integral -686.48 m]
normalized -179.71 Jg™-1
Onset 161.62 °C
Peak Height 26.98 mwW
20 Peak 162.99 °C
mw Extrapol. Peak  163.04 °C
Endset 164.83 °C
Peak Width 1.78°C
30 70 80 %0 100 110 120 130 140 150 160 170 180 190 e
A b e P b b e b b b b e S e P b
f — T — T — — — T T — [— T U T [ — T U U T L
0 2 6 8 10 12 14 16 18 20 2 24 26 28 30 2 min
Lab: Ana STAR® SW 9.01

Figure S18. DSC trace for 6.
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Supplementary Data for 7

Figure S19. The asymmetric unit of 7 showing the atomic numbering scheme and 50% displacement
ellipsoids. Only the symmetry independent hydrogen bonds are shown.
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(2,4-dihydroxybenzoic acid)*(isonicotinic acid hydrazide) 7

3000 -
2000 -
] A /\)\
—
1000 -
N M
0 — ————— ——— ——— ——— ——— ——— ——
4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
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‘ ——Measured at T=293 K ——Calculatedat T =173 K ‘

Figure S20. Comparative calculated and measured PXRD pattern for 7.
Aexo NP-174-DSC 07.12.2008 11:55:11

Method: DSC-30-200-5-N2-bl
NP-174, 07.12.2008 09:13:36 dt1.00's
NP-174, 4.4100 mg Module: DSC823¢/700/484 Air, 18.04.2007 11:15:04 30,0-200.0°C 5.00°C/imin, N2 80.0 mimin
Synchronization enabled
W """ T
Integral -1576.99 m]
normalized -357.59 Jg~-1
Onset 178.35 °C
Peak Height 28.68 mW
20 Peak 181.34 °C
mw Extrapol. Peak  181.49 °C
Endset 183.78 °C
Peak Width 3.19°C
30 40 50 60 70 80 20 100 110 120 130 140 150 160 170 180 S 190 °q
Voo b b e b v b b b v e b b b b b v b b b i e v b
s L s B B B L B B S B S B B S L E—
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 min|
Lab: Ana STAR® SW 9.01

Figure S21. DSC trace for 7.
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Supplementary Data for 8
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Figure S22. The asymmetric unit of 8 showing the atomic numbering scheme and 50% displacement
ellipsoids. Only the symmetry independent hydrogen bonds are shown.
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(3-hydroxybenzoic acid)*((Z)-N’-(butan-2-ylidene)isonicotinohydrazide) 8
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Figure S23. Comparative calculated and measured PXRD pattern for 8.

DSC of (3-hydroxybenzoic acid)*((Z)-N’-(butan-2-ylidene)isonicotinohydrazide) 8
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Figure S24. DSC trace for 8.
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Supplementary Data for 9

Figure S25. The asymmetric unit of 9 showing the atomic numbering scheme and 50% displacement
ellipsoids. Only the symmetry independent hydrogen bonds are shown.
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(3-hydroxybenzoic acid)*(N’-(propan-2-ylidene)isonicotinohydrazide) 9

2000 -

N

0

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
2 Theta (°)
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Figure S26. Comparative calculated and measured PXRD pattern for 9.

DSC of (3-hydroxybenzoic acid)*(N’-(propan-2-ylidene)isonicotinohydrazide) 9
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Figure S27. DSC trace for 9.
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