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1. EXPERIMENTAL SECTION
1.1 Materials. SPI raw material was obtained from Tianjin Jinjin Pharmaceutical Company. The solvents were provided by Tianjin Yuanli Chemical Company.
1.2 Preparation of single solvates. The saturated SPI solutions of selected solvents at RT were filtered by 0.22 μm syringe filters into beakers, covered with plastic film, and stored at 4 °C. Then solvates of suitable size (ca. 200 m) grew after a few days. However, the single crystals of SNPA and SIPA with good quality were not prepared as they were unstable at room temperature.
1.3 Cross-seeding crystallization: Cross-seeding experiments are a known method for producing isostructural phases. The supersaturated acetic acid solution of SPI was prepared, filtrated, and poured into the crystallizer containing 3-5% seeds of the corresponding other solvates. These suspensions were allowed to cool or slurry to obtain isostructural crystals. Most of the experiments were performed in duplicate. Solvent-vapor diffusion experiments: SEtOH and SFA were used as starting material and exposed to the solvent vapor at RT. The solid form was monitored periodically using PXRD. The selected solvents (AA and PA) were not found to form isostructural solvates with SPI. SPI shows high solubility in AA and PA, which leads to liquefaction of the obtained products within less than one or two weeks.
1.4 Single crystal X-ray diffraction (SCXRD). SCXRD was conducted on a Rigaku 007HF XtaLAB P200 diffractometer using graphite-monochromated Mo Kα radiation (λ = 0.71073 Å). The integration and scaling of the intensity data were accomplished in the SAINT program. Data were corrected for absorption effects by SADABS. SHELXS-97 and SHELXL-2014 were used to solve and refine crystal structures, respectively. All non-hydrogen atoms were refined with anisotropic displacement parameters. Hydrogen atoms were assigned to idealized positions and were included in the calculations of structure factors. To understand the interactions in some disordered structures, repetitive molecules in SFA and SPA were artificially deleted in the Olex2 program to generate two new separate CIF files. This approach may not lead to very accurate calculation results, but these can be used to analyze and compare interactions in SPI forms.1,2 Where convenient, the disorder will not be shown in the following parts to increase the clarity of the displayed content.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]1.5 Theoretical calculations. Pair-wise energy analysis. The lattice geometry optimization was conducted with DFT-D using the CASTEP module in Materials Studio (MS, Accelrys, 2019). In this study, the Perdew-Burke-Eruzerhof (PBE) generalized gradient approximation (GGA) exchange-correlation density functional and OTFG ultrasoft pseudopotentials with TS semi-empirical dispersion correction were employed.3-5 The numbers of k-points were set to provide a maximum spacing of 2pi  0.04 Å-1 and the cut-off energy of 600 eV was applied.6 Crystal structures of isostructural phases (FA or EtOH molecules substituted by AA or PA molecules) were prepared by adding carbonyl, methyl, or ethyl groups to the respective atoms in MS with suitable occupancy, followed by relaxation (position of all atoms or only solvent molecules) of the obtained crystal structures in CASTEP modules. The original SAA and SPA solvates were performed with identical geometry relaxation. 
[bookmark: OLE_LINK7]Pair-wise energy contributions were calculated using Crystal Explorer V17.5.7,8 All bond lengths to hydrogen were set to typical standard neutron values. The model (CEB3LYP) used B3LYP/6-31G(d,p) molecular wave functions, and the interaction energies were scaled independently to fit a large training set of B3LYP-D2/6-31G(d,p) counterpoise-corrected energies.9,10
Wavefunction analysis. Quantum mechanical calculations were performed with Gaussian 09 (Frisch, 2009). Molecular models of SPI, including conformations in polymorphs and solvates, were retrieved from the experimental crystal structures. Geometric optimizations and energies were calculated at the hybrid M06-2x function with Grimme D3 dispersion correction, 6-311+G (d, p), and def-TZVP basis set, respectively.11,12 The basis set superposition error (BSSE) was corrected by the counterpoise method. The non-covalent interactions (NCI) plots were mapped to demonstrate the interactions by Multiwfn 3.7 program.13
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]The relative stability of SPI forms. The lattice energies Elatt was calculated using CASTEP modules based on the following equation:14,15

                                           (1)
where Ebulk represents the total energy of the cell unit. EA and EB correspond to the relaxed energy of SPI and solvent molecules, respectively, and Z is the number of heterodimers in the unit cell.
[bookmark: OLE_LINK34][bookmark: OLE_LINK35]The lattice energies of solvates were corrected by the energetic cost of removing solvent molecules to compare the relative stability between different solvates and polymorphs.6,16 The lattice energies of the solvent molecules were estimated by their crystalline phases. The comparable energies were calculated according to:

                                 (2)
where Etot solvate and Etot solvent correspond to the calculated lattice energies of solvates and the crystal structures of solvent molecules, respectively. And n represents the number of solvent molecules (monosolvate n =1).

2. TABLES AND FIGURES
Table S1 The screening results of spironolactone forms and the main physicochemical properties of selected solvents. 17,18
	[bookmark: _Hlk64792952]Solvent
	Donora
	Acceptorb
	πc
	Vsolvent (Å3)d
	Final forme
	Results via desolvation

	Water
	1.17
	0.47
	1.09
	19.52
	Hydrate I
	Form II

	MeOH
	0.43
	0.47
	0.60
	37.74
	Solvate
	Form I/II

	EtOH
	0.37
	0.48
	0.54
	56.04
	Solvate
	Form I/II

	NPA
	0.37
	0.48
	0.52
	74.60
	Solvate
	Form I/II

	IPA
	0.33
	0.56
	0.48
	74.92
	Solvate
	Form I/II

	NBA
	0.37
	0.48
	0.47
	91.55
	Form II
	Form II

	EF
	0
	0.38
	0.61
	77.23
	Solvate
	Form I/II

	MA
	0
	0.42
	0.60
	76.52
	Solvate
	Form I/II

	EA
	0
	0.45
	0.55
	95.14
	Solvate
	Form I/II

	IPAC
	/
	/
	/
	112.03
	Form II
	Form II

	FA
	0.75
	0.38
	0.65
	39.95
	Solvate
	Form I/II

	AA
	0.61
	0.44
	0.64
	55.73
	Solvate
	Form II

	PA
	0.60
	0.45
	0.58
	75.88
	Solvate
	Form II


[bookmark: _Hlk132124143]a Summation of the hydrogen-bonding donor propensities. 
b Summation of the hydrogen-bonding acceptor propensities.
c The polarity of solvents.
d The molecular volumes are derived from van der Waals surfaces, calculated in Materials Studio as a Connolly surface generated with a 1.4 Connolly radius.
e Isostructural solvates are marked in gray.
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[bookmark: _Hlk132227481]Figure S1 PXRD patterns of SPI forms.



Figure S2. Packing similarity tree diagram of SPI forms. The horizontal axis corresponds to the PSab value (similarity). Dark green indicates almost identical packing and dark red indicates dissimilar packing. The part of the dendrogram, between 22 and 45 was removed to make the figure shorter and more readable. A cluster size of 15 SPI molecules was used.

Table S2 Key crystallographic data of SPI forms.
	Solid form
	Space group
	Z
	SPI: solvent
	a (Å)
	b (Å)
	c (Å)
	β ()
	Vcell (Å3)
	CCDC
	Other

	Form II
	P212121
	1
	-
	10.584(4)
	11.005(3)
	18.996(2)
	90
	2212.6
	1103845
	19

	Form I
	P212121
	1
	-
	9.979(2)
	35.573(7)
	6.225(3)
	90
	2209.8
	1103846
	19

	SMeOH
	P212121
	1
	1:1.5
	6.0822(12)
	9.7187(19)
	41.789(8)
	90
	2470.2
	2039226
	20

	SEtOH
	P212121
	1
	4:1
	6.1124(13)
	9.970(2)
	38.018(9)
	90
	2316.8
	2039227
	21

	SIPAa
	P212121
	1
	2:1
	6.1091(12)
	10.120(2)
	38.326(8)
	90
	2369.5
	2039234
	this work

	SEF
	P212121
	1
	2:1
	6.1410(12)
	9.923(2)
	38.547(8)
	90
	2348.9
	2039235
	this work 

	SMA
	P212121
	1
	4:1
	6.1113(12)
	9.951(2)
	38.348(8)
	90
	2332.1
	2039237
	this work

	SEA
	P212121
	1
	2:1
	6.0911(12)
	9.906(2)
	38.587(8)
	90
	2328.4
	2039238
	20

	SFA
	P212121
	1
	1:1.5
	6.1612(12)
	9.783(2)
	41.581(8)
	90
	2506.4
	2036996
	22

	SAA
	P21
	1
	1:1
	5.9856(12)
	9.3635(19)
	21.765(4)
	91.86
	1219.2
	2036987
	22

	SPA
	P212121
	2
	1:1
	6.1660(10)
	23.5387(3)
	36.5679(5)
	90
	5307.5
	2046097
	20


[bookmark: _Hlk132188034]a Because SPI SIPA is unstable, its crystal structure still cannot be solved unambiguously after repeated attempts. The final R factor of 0.122 is unsatisfactory, so Table S2 reports only the unit cell parameters of this solvate.
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[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Figure S3 Experimental and simulated (from the single-crystal structures) PXRD patterns.

Table S3 Pair-wise intermolecular interaction energies of SPI forms
	Interaction
	[bookmark: OLE_LINK33]Molecules pairs
	Rdist/ Å
	Eele
	Epol
	Edis
	Erep
	Etot

	SMeOH

	1(2)
	SPI···SPI
	6.08
	-13
	-6
	-65.7
	37.5
	-52.3

	2(1)
	SPI···MeOH
	8.65
	-51.2
	-11.8
	-9.3
	65.2
	-30.7

	3(1)
	SPI···MeOH
	9.74
	-34.5
	-7.5
	-5.4
	30.9
	-27.6

	4(2)
	SPI···SPI
	12.41
	-10
	-4.1
	-20.7
	12.7
	-23.8

	5(2)
	SPI···SPI
	11.13
	-8.7
	-3.8
	-23.8
	17.4
	-22.0

	6(1)
	SPI···MeOH
	5.04
	-9.3
	-3.1
	-20.5
	14.4
	-21.0

	7(1)
	SPI···MeOH
	6.26
	-9.2
	-3.1
	-18.7
	19.4
	-16.2

	[bookmark: _Hlk74983204]8(2)
	SPI···SPI
	11.47
	-7.8
	-2.6
	-13.5
	10
	-15.7

	9(2)
	SPI···SPI
	12.6
	-6.9
	-3.2
	-7.4
	2.5
	-14.6

	10(2)
	SPI···SPI
	9.72
	-2
	-1.7
	-16
	4.6
	-14.5

	11(1)
	SPI···MeOH
	5.25
	-4.4
	-1.5
	-13.9
	9.2
	-12.1

	12(1)
	SPI···MeOH
	6.65
	-4
	-1.3
	-5.1
	1.8
	-8.6

	13(1)
	SPI···MeOH
	8.02
	-3.1
	-1.7
	-6.7
	5.5
	-7.0

	14(2)
	MeOH···MeOH
	3.76
	-2.7
	-0.7
	-8.2
	7
	-6.2

	15(1)
	SPI···MeOH
	9.03
	-1.9
	-0.8
	-5.8
	3.3
	-5.6

	16(1)
	SPI···MeOH
	6.33
	-0.1
	-0.6
	-11.7
	8.8
	-5.3

	17(1)
	SPI···MeOH
	7.17
	-0.6
	-0.3
	-6.2
	2.3
	-4.8

	18(1)
	SPI···MeOH
	10.02
	-2
	-1.2
	-2.2
	1.7
	-3.9

	19(1)
	SPI···MeOH
	7.19
	-0.5
	-0.2
	-3.7
	1.3
	-3.0

	20(1)
	SPI···MeOH
	8.97
	0.3
	-0.1
	-0.7
	0
	-0.3

	SEtOH

	1(2)
	SPI···SPI
	6.11
	-11.8
	-4.8
	-64.2
	34.3
	-50.8

	2(2)
	SPI···SPI
	9.80
	-7.2
	0
	-42.4
	26.8
	-27.9

	3(2)
	SPI···SPI
	10.55
	-11.6
	-6.5
	-22.2
	17.9
	-25.4

	4(2)
	SPI···SPI
	12.55
	-9
	-3.8
	-19.1
	11.7
	-21.7

	5(2)
	SPI···SPI
	9.97
	-3.9
	-2.1
	-15.6
	5.2
	-16.0

	6(1)
	SPI···EtOH
	/
	/
	/
	/
	/
	-14.9

	7(2)
	SPI···SPI
	11.69
	-7.4
	0
	-13.3
	9.7
	-13.5

	8(1)
	SPI···EtOH
	/
	/
	/
	/
	/
	-11.1

	9(1)
	SPI···EtOH
	/
	/
	/
	/
	/
	-10.1

	10(1)
	SPI···EtOH
	/
	/
	/
	/
	/
	-8.0

	11(1)
	EtOH···EtOH
	/
	/
	/
	/
	/
	-7.9

	12(1)
	SPI···EtOH
	/
	/
	/
	/
	/
	-2.7

	SEF

	[bookmark: _Hlk75192242]1(2)
	SPI···SPI
	6.14
	-11.7
	-4.8
	-62.6
	34.2
	-49.3

	2(2)
	SPI···SPI
	9.88
	-6.6
	-3.2
	-40.8
	25.3
	-29.3

	3(2)
	SPI···SPI
	10.61
	-11.4
	-6.3
	-21.7
	16.5
	-25.5

	4(2)
	SPI···SPI
	12.67
	-7.8
	-3.5
	-17.4
	9.8
	-20.0

	5(2)
	SPI···SPI
	9.92
	-4.0
	-2.2
	-15.5
	5.2
	-16.2

	6(2)
	SPI···SPI
	11.67
	-6.9
	-2.5
	-13.1
	8.8
	-15.1

	7(1)
	SPI···EF
	/
	/
	/
	/
	/
	-10.1

	8(1)
	SPI···EF
	/
	/
	/
	/
	/
	-7.7

	9(1)
	SPI···EF
	/
	/
	/
	/
	/
	-7.1

	10(1)
	EF···EF
	/
	/
	/
	/
	/
	-6.6

	11(1)
	SPI···EF
	/
	/
	/
	/
	/
	-5.8

	12(1)
	SPI···EF
	/
	/
	/
	/
	/
	-5.3

	13(1)
	SPI···EF
	/
	/
	/
	/
	/
	-3.6

	14(1)
	SPI···EF
	/
	/
	/
	/
	/
	-2.9

	SPA

	1(2)
	SPI···SPI
	6.17
	-14.1
	-5.5
	-65.2
	37.3
	-52.6

	2(2)
	SPI···SPI
	6.17
	-8.8
	-4.1
	-57.6
	24.3
	-47.5

	3(1)
	SPI···PA
	9.57
	-49.5
	-11.8
	-9.1
	52.4
	-36.7

	4(1)
	SPI···SPI
	10.22
	-11.4
	-2.8
	-22.6
	10.5
	-27.4

	5(2)
	SPI···SPI
	11.91
	-6.6
	-4.5
	-22.5
	13.1
	-21.8

	6(1)
	SPI···SPI
	10.31
	-3.9
	-4.7
	-23.3
	12.3
	-20.2

	7(1)
	SPI···PA
	7.28
	-6.5
	-4.4
	-18.5
	10.4
	-19.8

	8(2)
	SPI···SPI
	11.12
	-6.9
	-4.6
	-14.6
	6.4
	-19.4

	9(2)
	SPI···SPI
	12.72
	-10.3
	-3.4
	-8.5
	3.6
	-18.6

	10(1)
	SPI···PA
	6.04
	-5.1
	-1.7
	-22
	12.5
	-18.1

	11(1)
	SPI···SPI
	11.88
	-6.3
	-3.2
	-15.5
	8
	-17.6

	12(1)
	SPI···PA
	8.57
	-10.3
	-3.2
	-8.7
	12.3
	-13.3

	13(1)
	SPI···PA
	6.42
	-5.8
	-2.3
	-8.4
	4.3
	-12.5

	14(1)
	SPI···PA
	7.27
	-0.7
	-1.6
	-16.2
	6.8
	-11.8

	15(1)
	SPI···PA
	6.51
	-1.3
	-1.5
	-17.1
	9.5
	-11.6

	16(1)
	SPI···PA
	7.27
	-4
	-0.7
	-10.2
	3.6
	-11.4

	17(1)
	SPI···SPI
	11.62
	-1.2
	-0.8
	-13.2
	5.2
	-10.1

	18(1)
	SPI···PA
	7.49
	-2.8
	-0.5
	-13.2
	8.3
	-9.8

	19(1)
	SPI···PA
	10.18
	-2.4
	-1.6
	-8.6
	5.7
	-7.6

	20(1)
	SPI···PA
	7.65
	1.8
	-0.8
	-9.5
	3.3
	-5.0

	21(1)
	SPI···SPI
	11.42
	1.7
	-0.8
	-8
	2.6
	-4.2

	22(2)
	PA···PA
	6.17
	-1
	-0.1
	-2.5
	0.4
	-3.0

	23(1)
	SPI···SPI
	12.26
	0
	-3.1
	0
	0
	-2.3

	24(1)
	SPI···PA
	8.73
	0.6
	-0.3
	-3.3
	0.4
	-2.2

	25(1)
	SPI···PA
	8.53
	0.6
	-0.2
	-3
	0.3
	-1.9

	26(2)
	PA···PA
	6.17
	1.2
	-0.5
	-4
	2.6
	-1.0

	27(2)
	PA···PA
	5.99
	3.6
	-2
	-4.3
	2.1
	-0.2


a All the energy values are in kJ/mol.
b The symbol of Rdist is the distance between molecular centroids.
c Electrostatic (Eele), polarization (Epol), dispersion (Edis), and exchange-repulsion energy (Erep) contributions.8-10 
d The solvent molecules in SEtOH and SEF are disordered, so the interactions of SPIsolvent are calculated in Gaissuian09 under the same method and basis set for comparison but with the Grimme D3 dispersion correction.
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Figure S4. Energy framework for form I viewed along the a-axis.
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Figure S5 (a) and (b) Energy framework (total energy) for SMeOH viewed along the a-axis and b-axis. The energy scale factor is 80, and pair-wise interaction energies with magnitudes larger than -10 kJmol-1 have been omitted, and H atoms are omitted for clarity. The strength of pair-wise interaction is labeled. (c) and (d) for SEtOH (Except SPI···EtOH interaction). (e) and (f) for SEF (Except SPI···EF interaction)

Table S4 Results of the cross-seeding crystallization experiments of SAA
	Dissolving Temp. C
	Crystallization methods
	Seeds
	Final Temp. C
	Resulting phase
	Repetitions

	45
	Cooling 10 C/h
	SEtOH
	10 C
	SAA
	3

	45
	Cooling 10 C/h
	SFA
	10 C
	SAA
	3

	45
	Cooling 10 C/h
	SEtOH (grind)
	10 C
	SAA
	2

	45
	Cooling 10 C/h
	SFA (grind)
	10 C
	SAA
	2

	30
	Fast cooling
	SEtOH
	4 C
	SAA
	3

	30
	Fast cooling
	SFA
	4 C
	SAA
	3

	30
	Fast cooling (without stirring)
	SEtOH
	4 C
	SAA
	2

	30
	Fast cooling
(without stirring)
	SFA
	4 C
	SAA
	2

	25
	Slurry 
	SEtOH
	25 C
	SAA
	2

	25
	Slurry 
	SFA
	25 C
	SAA
	2

	10
	Slurry 
	SEtOH
	10 C
	SAA
	2

	10
	Slurry 
	SFA
	10 C
	SAA
	2


Table S5 Results of solvent vapor diffusion experiments starting from SEtOH and SFA in the presence of AA and PA solvent vapor
	Starting material
	Solvent vapor
	1 d
	7 d
	14 d
	Repetitions

	SEtOH
	AA
	SEtOH
	liquefaction
	-
	3

	
	PA
	SEtOH
	liquefaction
	-
	3

	SFA
	AA
	SFA
	SFA
	liquefaction
	3

	
	PA
	SFA
	SFA
	liquefaction
	3



[bookmark: _Hlk97581672]Table S6 Lattice energies of theoretical isostructural phases (AA and PA solvates)
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Replacement and optimization 
	SPI: solvent
	Etot comp/ (kJ/mol)

	AA replaces FA, Optimize all atoms
	2:1
	-203.65

	AA replaces EtOH, Optimize all atoms
	4:1
	-201.85

	AA replaces EtOH, Optimize AA molecule
	4:1
	-201.78

	AA replaces EtOH, Optimize AA and H molecule
	4:1
	-202.03

	PA replaces FA, Optimize all atoms
	2:1
	-204.64

	PA replaces EtOH, Optimize all atoms
	4:1
	-198.50

	PA replaces EtOH, Optimize AA molecule
	4:1
	-198.47
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Figure S6 IGM plots of the channel isosurface of 0.01 a.u were applied to (a) SMeOH, and (b) SEF for visualizing intermolecular interactions. The binding energies of guests with surrounding SPI molecules are also given.23,24




Table S7 The relative stability of comparisons for SPI forms.
	Form
	Etot solvate/(kJ/mol)
	Etot solvent/(kJ/mol)
	[bookmark: _Hlk132210063]Etot comp/(kJ/mol)

	Form I
	-186.79
	/
	-197.88

	Form II
	-187.40
	/
	-198.49

	SMeOH
	-339.82
	-67.91
	-232.35

	SEtOH
	-229.54
	-71.42
	-210.75

	SEF a
	-234.63
	/
	/

	SMA
	-216.94
	-63.87
	-200.04

	SEA
	-238.07
	-71.37
	-200.51

	SFA
	-333.24
	-73.04
	[bookmark: _Hlk132210079]-218.07

	SAA
	-294.09
	-82.93
	-207.42

	SPA
	-308.15
	-90.04
	-214.37

	SAA-replace b
	-246.99
	-82.93
	-203.65

	SPA-replace b
	-253.53
	-90.04
	-206.64


a Crystal structure of EF is unknown.
b The most stable one of the replaced SAA and SPA.
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Figure S7 Changes in the optimization process (a) the O-O distance and angle of hydrogen bonding between AA and SPI molecules in SPA-replace; (b) the C9-C9 distance between two SPI molecules on both sides of the channel in SPA-replace.
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Figure S8 RDG scatter plots of the channel isosurface of SPA-replace structures (a) before optimization, and (b) after optimization.

AA solvate: The host framework of SAA is somewhat similar to that of form I. The two SPI chains consisting of triangular frames (void) are parallel in the 2D layer (Figure S9). The near lactone rings in the two adjacent chains are perpendicular, which is close to parallel in form I, and then the channel is divided into two small voids. The 3D aggregated structures are also stabilized by van der Waals forces, which are still from the stacking of steroid rings (-54.2 kJ/mol, Figure S10). The acetic acid molecules are trapped in the small channel and interact with SPI via a hydrogen bond O6-H6O4 (-44.7 kJ/mol) to complete the whole structure. In this case, the solvent molecules participate actively in the structural arrangement rather than merely playing a space-filling role.
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Figure S9 (a) Packing diagram of SAA viewed along the a-axis. (b) Energy framework (total energy) for SAA, viewed along the c-axis. The energy scale factor is 80, and pair-wise interaction energies with magnitudes larger than -10 kJ/mol have been omitted, H atoms are omitted for clarity. The strength of pair-wise interaction is labeled.
[image: 图片包含 图标

描述已自动生成][image: C:\Users\jlhfi\Desktop\图片1.jpg]
Figure S10 Energy framework (total energy) for SAA, viewed along the crystallographic b-axis. The energy scale factor is 80, and pair-wise interaction energies with magnitudes larger than -10 kJmol-1 have been omitted, and H atoms are omitted for clarity. The strength of pair-wise interaction is labeled.

[bookmark: OLE_LINK17][bookmark: OLE_LINK18]PA solvate. As shown in Figure S11, the 3D infinite structure of SPA is mainly built by the strongest interaction from the stacking of steroidal rings (-52.6 and -47.5 kJ/mol). The hydrogen bonds between the propionic acid and SPI molecule are O6-H6O1 (-36.7 kJ/mol) and O12-H12AO7 (-19.8 kJ/mol). 
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Figure S11 Energy framework (total energy) for SPA, viewed along the a-axis. The energy scale factor is 80, and pair-wise interaction energies with magnitudes larger than -10 kJmol-1 have been omitted, and H atoms are omitted for clarity. The strength of pair-wise interaction is labeled.
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