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Fig. S1 Optimized geometry forms of compound 1 without (1a, 1b, 1c) and with water molecules (1d ,1e, 1f).



Table S1 Optimized geometry forms of compound 1:2H,0 in comparison with experimental data

B3LYP B3LYP-D3
Exp. la 1b 1c 1d le 1f 1b 1c 1d le

C1-C2 1.409(3) 1.4524 1.4488 1.4557 1.4475 1.4445 1.4429 1.4485 1.4556 1.4471 1.4441
C1-N1 1.374(3) 1.4028 1.3856 1.3845 1.3821 1.3813 1.3796 1.3859 1.3841 1.3813 1.3805
C1-02 1.254(2) 1.2200 1.2377 1.2363 1.2413 1.2434 1.2458 1.2375 1.2361 1.2412 1.2433
C2-C3 1.392(3) 1.3814 1.4239 1.4204 1.4173 1.4163 1.4187 1.4226 1.4189 1.4158 1.4148
C2—-N2 1.447(3) 1.4480 1.4185 1.4162 1.4227 1.4252 1.4245 1.4180 1.4158 1.4224 1.4248
C3—-C11 1.509(3) 1.5074 1.5162 1.5162 1.5149 1.5145 1.5146 1.5157 1.5157 1.5144 1.5138
C4-C3 1.378(3) 1.4156 1.3725 1.3729 1.3758 1.3769 1.3745 1.3722 1.3727 1.3757 1.3768
C4-C5 1.399(3) 1.3756 1.4438 1.4407 1.4336 1.4310 1.4328 1.4442 1.4405 1.4329 1.4302
C5-N1 1.371(2) 1.3550 1.4049 1.3912 1.3881 1.3872 1.3885 1.4057 1.3905 1.3872 1.3861
C5-01 1.267(2) 1.3337 1.2262 1.2381 1.2449 1.2474 1.2471 1.2262 1.2389 1.2455 1.2480
C6—C7 1.366(3) 1.3797 1.3798 1.3781 1.3785 1.3786 1.3785 1.3797 1.3782 1.3786 1.3787
C6—-N2 1.342(3) 1.3563 1.3687 1.3698 1.3663 1.3649 1.3652 1.3681 1.3692 1.3656 1.3643
C7-C8 1.368(4) 1.3948 1.3934 1.3944 1.3943 1.3942 1.3943 1.3938 1.3947 1.3946 1.3945
C8—C9 1.369(4) 1.3924 1.3942 1.3937 1.3927 1.3925 1.3926 1.3945 1.3939 1.3930 1.3928
C9-C10 1.365(3) 1.3816 1.3783 1.3798 1.3805 1.3807 1.3805 1.3784 1.3798 1.3805 1.3807
C10-N2 1.346(3) 1.3574 1.3680 1.3690 1.3657 1.3645 1.3651 1.3676 1.3686 1.3652 1.3640

R? - 0.8245 0.8923 0.8983 0.9249 0.9341 0.9308 0.8911 0.8985 0.9256 0.9345

SD - 0.0268 0.0241 0.0229 0.0189 0.0175 0.0179 0.0242 0.0228 0.0188 0.0174

Anax - 0.0667 0.0448 0.0467 0.0385 0.0355 0.0339 0.0452 0.0466 0.0381 0.0351
C1-C2-N2-C6 -59.74 44.21 43.54 45.43 46.28 46.43 45.96 45.17 46.95 47.78
Dipole moment 13.62 10.65 - - - - 10.72 - - -
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Fig. S2 Optimized geometry forms of compound 2 without (2a, 2b, 2c) and with water molecules (2d, 2e, 2f).



Table S2 Optimized geometry forms of compound 2-:4H,0 in comparison with experimental data

B3LYP B3LYP-D3
Exp. 2a 2b 2c 2d 2e 2f 2b 2c 2d 2e

C1-C2 1.404(3) 1.4519 1.4476 1.4549 1.4463 1.4431 1.4411 1.4471 1.4547 1.4459 1.4426
C1-N1 1.376(3) 1.4042 1.3865 1.3851 1.3827 1.3819 1.3801 1.3868 1.3849 1.3819 1.3811
C1-02 1.264(3) 1.2199 1.2383 1.2368 1.2420 1.2441 1.2465 1.2381 1.2366 1.2419 1.2441
C2-C3 1.394(2) 1.3798 1.4224 1.4190 1.4156 1.4144 1.4165 1.4211 1.4175 1.4140 1.4129
C2-N2 1.457(3) 1.4491 1.4216 1.4190 1.4259 1.4285 1.4283 1.4209 1.4183 1.4252 1.4277
C3-C4 1.376(2) 1.4169 1.3737 1.3738 1.3769 1.3781 1.3762 1.3733 1.3736 1.3768 1.3780
C3-C11 1.505(3) 1.5071 1.5160 1.5161 1.5148 1.5143 1.5143 1.5156 1.5157 1.5142 1.5137
C4-C5 1.404(3) 1.3747 1.4428 1.4398 1.4327 1.4301 1.4314 1.4431 1.4398 1.4321 1.4294
C5-N1 1.376(3) 1.3551 1.4049 1.3915 1.3885 1.3875 1.3884 1.4059 1.3908 1.3875 1.3865
C5-01 1.266(3) 1.3352 1.2272 1.2388 1.2457 1.2483 1.2488 1.2272 1.2396 1.2464 1.2490
C6-N2 1.346(3) 1.3528 1.3635 1.3648 1.3603 1.3589 1.3580 1.3628 1.3640 1.3596 1.3582
C6—-C7 1.380(2) 1.3880 1.3856 1.3854 1.3872 1.3876 1.3885 1.3854 1.3852 1.3870 1.3873
C7-C12 1.504(3) 1.5048 1.5069 1.5071 1.5066 1.5064 1.5065 1.5064 1.5066 1.5060 1.5058
C7-C8 1.385(3) 1.3973 1.3965 1.3966 1.3952 1.3950 1.3939 1.3963 1.3963 1.3950 1.3947
C8-C9 1.386(2) 1.3996 1.3989 1.3991 1.3997 1.3997 1.4008 1.3987 1.3989 1.3996 1.3996
C9-C10 1.379(2) 1.3860 1.3824 1.3819 1.3820 1.3823 1.3814 1.3819 1.3814 1.3816 1.3818
C9-C13 1.498(3) 1.5052 1.5075 1.5078 1.5073 1.5071 1.5071 1.5069 1.5072 1.5067 1.5065
C10-N2 1.344(3) 1.3553 1.3657 1.3669 1.3640 1.3629 1.3641 1.3653 1.3665 1.3636 1.3625

R? - 0.8504 0.9195 0.9218 0.9453 0.9531 0.9531 0.9186 0.9219 0.9457 0.9536

SD - 0.0279 0.0226 0.0219 0.0179 0.0164 0.0163 0.0227 0.0219 0.0177 0.0162

Amax - 0.0692 0.0436 0.0509 0.0423 0.0391 0.0371 0.0431 0.0507 0.0419 0.0386
C1-C2-N2-C6 -64.42 45.62 44.65 46.87 47.86 47.67 47.12 46.16 48.12 49.00
Dipole moment 15.18 11.75 11.81
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Fig. S3 NBO charges of 1a and 1b forms of the compound 1.



Table S3 NBO charge of 1a and 1b forms of the compound 1

1a 1b
Vacuum Water Vacuum Water
1 C -0.373 -0.362 -0.337 -0.389
2 C 0.068 0.084 0.000 0.039
3 C 0.605 0.603 0.628 0.619
4 N -0.571 -0.565 -0.618 -0.615
5 C 0.622 0.628 0.617 0.612
6 C -0.031 -0.024 -0.069 -0.084
7 C -0.608 -0.608 -0.596 -0.604
8 (0] -0.630 -0.651 -0.631 -0.750
9 (0] -0.608 -0.686 -0.678 -0.747
10 N -0.312 -0.316 -0.294 -0.302
11 C 0.143 0.137 0.101 0.132
12 C 0.116 0.131 0.068 0.117
13 C -0.207 -0.207 -0.220 -0.215
14 C -0.210 -0.207 -0.222 -0.213
15 C -0.087 -0.083 -0.162 -0.103
16 H 0.218 0.225 0.207 0.219
17 H 0.238 0.242 0.208 0.224
18 H 0.239 0.233 0.223 0.223
19 H 0.245 0.245 0.250 0.241
20 H 0.235 0.246 0.224 0.239
21 H 0.250 0.252 0.229 0.246
22 H 0.249 0.252 0.227 0.247
23 H 0.437 0.436 0.408 0.409
24 H 0.232 0.242 0.216 0.216
25 H 0.500 0.513 - -
26 H 0.241 0.242 0.220 0.237
Zpyridone 0.3381 0.3093 -0.4210 -0.6271
Zpyridinium 0.6619 0.6907 0.4210 0.6271
[
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viii: x-1, y, z+1

Fig. S4 The structural segment of 1-2H,0 containing water molecule W2.




be: —x+1, =y, —=z+1

Fig. S5 The structural segment of 2:4H,0 containing interlayer water molecule W4.
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Fig. S7 Hirshfeld surface analysis of 2 without (a) and with (b) zwitterion-water interactions included.
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Fig. S8 Comparable PES study of 1 and 2 with biphenyl.



Fig S9. Optimized geometry forms affected by crystal network of compounds 1:2H,0 and 2-4H,0.



Table S4 Optimized geometry forms of compound 1:2H,0 in comparison with experimental data

Exp. 1g £=1.8819 £=4.7113 £=9.8629 £=17.332 £=24.852 £=46.826 £=178.3553 le
C1-C2 1.409(2) 1.4410 1.4407 1.4334 1.4305 1.4294 1.4288 1.4283 1.4281 1.4237
C1-N1 1.374(3) 1.3920 1.3871 1.3892 1.3903 1.3908 1.3910 1.3912 1.3913 1.3854
C1-02 1.254(2) 1.2360 1.2418 1.2452 1.2465 1.2469 1.2473 1.2475 1.2476 1.2556
C2-C3 1.392(3) 1.4110 1.4178 1.4119 1.4095 1.4085 1.4082 1.4079 1.4077 1.4033
C2-N2 1.447(3) 1.4310 1.4283 1.4376 1.4415 1.4431 1.4436 1.4442 1.4445 1.4484
C3-C11 1.509(3) 1.5130 1.5144 1.5126 1.5118 1.5114 1.5113 1.5111 1.5111 1.5094
C4-C3 1.378(3) 1.3800 1.3771 1.3818 1.3839 1.3847 1.3850 1.3854 1.3855 1.3880
C4-C5 1.399(3) 1.4330 1.4375 1.4314 1.4289 1.4280 1.4275 14271 1.4269 1.4176
C5-N1 1.371(2) 1.3970 1.4026 1.4005 1.3996 1.3993 1.3990 1.3988 1.3987 1.3868
C5-01 1.267(2) 1.2420 1.2337 1.2413 1.2446 1.2459 1.2466 1.2472 1.2475 1.2634
C6—-C7 1.366(3) 1.3840 1.3806 1.3809 1.3808 1.3808 1.3808 1.3808 1.3808 1.3809
C6—-N2 1.342(3) 1.3610 1.3630 1.3590 1.3576 1.3570 1.3569 1.3567 1.3565 1.3552
C7-C8 1.368(4) 1.3910 1.3929 1.3929 1.3930 1.3930 1.3930 1.3930 1.3931 1.3932
C8-C9 1.369(4) 1.3960 1.3939 1.3935 1.3933 1.3933 1.3932 1.3932 1.3932 1.3931
C9-C10 1.365(3) 1.3780 1.3793 1.3802 1.3805 1.3806 1.3807 1.3807 1.3807 1.3808
C10-N2 1.346(3) 1.3610 1.3631 1.3589 1.3574 1.3569 1.3568 1.3566 1.3566 1.3552
R? - 0.9373 0.9242 0.9488 0.9570 0.9598 0.9611 0.9622 0.9628 0.9819
SD - 0.0176 0.0195 0.0156 0.0141 0.0136 0.0133 0.0131 0.0130 0.0085
Amax - 0.0340 0.0385 0.0324 0.0299 0.0290 0.0285 0.0281 0.0279 0.0252
C1-C2-N2-C6 53.65 48.86 54.77 58.32 60.10 60.76 61.48 61.81 68.08

Dipole moment - 13.29 15.86 16.94 17.39 17.57 17.76 17.84 -




Table S5 Optimized geometry forms of compound 2-:4H,0 in comparison with experimental data

Exp. 2g £=1.8819 £=4.7113 £=9.8629 £=17.332 £=24.852 £=46.826 £=178.3553 2f
C1-C2 1.404(3) 1.4385 1.4392 1.4316 1.4285 1.4272 1.4267 1.4262 1.4260 1.4189
C1-N1 1.376(3) 1.3941 1.3882 1.3907 1.3917 1.3922 1.3924 1.3927 1.3927 1.3863
C1-02 1.264(3) 1.2363 1.2423 1.2456 1.2471 1.2477 1.2479 1.2481 1.2482 1.2577
C2-C3 1.394(2) 1.4092 1.4162 1.4102 1.4079 1.4070 1.4067 1.4064 1.4062 1.4023
C2-N2 1.457(3) 1.4372 1.4318 1.4415 1.4450 1.4467 1.4472 1.4478 1.4480 1.4525
N2-C6 1.346(3) 1.3530 1.3606 1.3560 1.3548 1.3543 1.3541 1.3540 1.3539 1.3520
C3-C4 1.376(2) 1.3822 1.3783 1.3829 1.3849 1.3857 1.3860 1.3863 1.3864 1.3873
C3-C11 1.505(3) 1.5130 1.5142 1.5122 1.5114 1.5110 1.5108 1.5106 1.5106 1.5085
C4-C5 1.404(3) 1.4305 1.4365 1.4308 1.4283 1.4273 1.4270 1.4265 1.4263 14191
C5-N1 1.376(3) 1.3977 1.4027 1.4005 1.3994 1.3989 1.3987 1.3984 1.3983 1.3866
C5-01 1.266(3) 1.2437 1.2348 1.2423 1.2458 1.2472 1.2477 1.2484 1.2487 1.2651
C6—-C7 1.380(2) 1.3908 1.3839 1.3857 1.3862 1.3864 1.3865 1.3865 1.3866 1.3869
C7-C8 1.385(3) 1.3935 1.3985 1.3976 1.3975 1.3975 1.3975 1.3974 1.3974 1.3975
C7-C12 1.504(3) 1.5058 1.5066 1.5057 1.5053 1.5051 1.5051 1.5050 1.5049 1.5047
C8-C9 1.386(2) 1.4013 1.3963 1.3970 1.3970 1.3971 1.3972 1.3972 1.3973 1.3975
C9-C10 1.379(2) 1.3822 1.3866 1.3865 1.3867 1.3867 1.3868 1.3868 1.3868 1.3872
C9-C13 1.498(3) 1.5073 1.5062 1.5055 1.5052 1.5051 1.5051 1.5050 1.5050 1.5047
C10-N2 1.344(3) 1.3595 1.3583 1.3549 1.3538 1.3534 1.3533 1.3532 1.3532 1.3522
R? - 0.9570 0.9462 0.9657 0.9720 0.9744 0.9751 0.9760 0.9764 0.9921
SD - 0.0160 0.0180 0.0141 0.0126 0.0120 0.0118 0.0116 0.0115 0.0063
Awmax - 0.0345 0.0352 0.0276 0.0245 0.0233 0.0230 0.0225 0.0223 0.0151
C1-C2-N2-C6 56.76 50.89 58.30 62.68 65.18 66.12 67.10 67.56 81.74

Dipole moment - 14.53 17.22 18.31 18.77 18.95 19.14 19.23 -






