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Supporting information for article:

Succinic, fumaric, adipic and oxalic acid cocrystals of Promethazine
Hydrochloride

Gheorghe Borodi, Alexandru Turza, Oana Onija and Attila Bende

Computing details

For all cocrystal structures, data collection: CrysAlis PRO (Agilent, 2012); cell refinement: CrysAlis
PRO (Agilent, 2012); data reduction: CrysAlis PRO (Agilent, 2012); program(s) used to solve
structures: ShelXS (Sheldrick, 2008), ShelXT (Sheldrick, 2015); program(s) used to refine structures: ShelXL

(Sheldrick, 2015); molecular graphics: Mercury (Macrae et al., 2008) and Olex2 (Dolomanov et al, 2009);
software used to prepare material for publication: PLATON (Spek, 2009).

(PTZ-Cl-succinic) N,N-dimethyl-1-(10H-phenothiazin-10-yl)propan-2-amine hydrochloride
succinic acid

Crystal data
Chemical formula Cl-C17H21N2S-C2H30:
M 379.91

Crystal system, Monoclinic, P21/c
space group

Temperature (K) 293

a, b, c(A) 8.8247 (3), 26.4201 (7), 8.7393 (4)
B(°) 103.070 (4)

Vv (A3) 1984.78 (12)

Z 4

Radiation type Cu Ka

i (mm1) 2.80

Crystal size (mm) 0.25x 0.15 x 0.09

Data collection

Diffractometer SuperNova, Dual, Cu at zero, Eos
Absorption Multi-scan
correction CrysAlis PRO, Oxford Diffraction Ltd., Version 1.171.34.44 (release 25-10-2010

CrysAlis171 .NET) (compiled Oct 25 2010,18:11:34) Empirical absorption correction
using spherical harmonics, implemented in SCALE3 ABSPACK scaling algorithm.

Tmin, Trmax 0492, 1.000
No. of measured, 11910, 3652, 3199
independent and

observed [/ > 20(/)]
reflections

Rint 0.062
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(sin e/)\)max (A_l)

Refinement

RIF? > 20(FY)],
WR(F?), S

No. of reflections

No. of parameters
H-atom treatment
Apmax, Apmin (e A73)

0.613

0.089, 0.254, 1.04

3652

230

H-atom parameters constrained
1.12,-0.38

Supporting information, sup-2

Fractional Atomic Coordinates (x10%) and Equivalent Isotropic Displacement Parameters (A2x10%) for PTZ-Cl-succinic. Ueq is
defined as 1/3 of of the trace of the orthogonalised U,; tensor.

Atom
Cl1
S1
N2
o1
N1
C14
02
Cl1
C13
C10
Cc7
C12
C1l
C6
C16
C17
Cc9
C18
C8
Cc2
C5
C19
C3
C4
C15

X y
3899.2(10) 7110.4(3)
-1115.8(11) 9317.0(3)
5122(2) 8196.3(8)
3859(4) 6043.6(10)
1050(3) 8605.8(11)
3711(3) 8535.9(11)
4898(5) 5784.7(11)
466(4) 7889.3(12)
2572(3) 8399.9(12)
-351(4) 7691.6(14)
-887(3) 8678.7(12)
218(3) 8384.4(12)
252(3) 8917.7(12)
-837(4) 9267.6(12)
6099(4) 8278.9(15)
6098(4) 8219.7(13)
-1468(4) 7983.3(16)
4450(4) 5698.4(12)
-1748(4) 8468.1(15)
490(4) 8890.0(15)
-1631(5) 9587.2(16)
4536(5) 5188.7(13)
-293(6) 9226.0(19)
-1348(6) 9568.8(19)
4122(4) 9092.7(13)

z
9206.5(10)
7401.3(13)

9581(3)
10333(3)
9413(3)
9146(3)
8399(4)
7581(4)
10164(3)
6163(4)
6965(4)
7998(3)
10283(4)
9463(5)
11184(4)
8392(4)
5179(4)
9554(4)
5579(4)

11904(4)

10268(6)

10337(4)

12684(6)

11869(7)

9240(4)

Hydrogen Atom Coordinates (Ax10% and Isotropic Displacement Parameters (A?x10%) for PTZ-Cl-succinic.

Atom
H2
H1
H14
H11
H13A
H13B
H10
H16A
H16B
H16C
H17A
H17B
H17C
H9
H8
H2A
H5
H19A
H19B

X y z
4728.38 7848.86 9559.66
3729.41 6307.51 9825.84

3197.4 8461.77 8053.31
1185.42 7688.51 8258.04
2507.86 8035.23 10260.54
2922.86 8542.39 11206.77
-149.71 7364.16 5872.7
6531.94 8613.72 11254.19
6925.75 8034.56 11391.06
5471.73 8241.69 11942.35
5489.97 8115.32 7387.86
6976.74 7998.54 8704.35
6454.48 8560.3 8320.91

-2030.65 7847.67 4239.78

-2517.25 8658.24 4923.85
1164.22 8649.92 12464.6
-2358.2 9814.55 9716.78
4996.29 5228.66 11447.88
3489.13 5059.41 10234.53

U(eq)
48
120
50
62
55
55
71
88
88
88
85
85
85
79
72
75
93
78
78

U(ea)

60.3(3)
68.9(4)
39.7(5)
79.8(8)
50.2(6)
41.7(6)
90.1(10)
51.6(7)
46.1(7)
59.2(8)
48.1(7)
43.1(6)
51.1(7)
59.1(8)
58.8(8)
56.4(8)
66.1(9)
55.9(8)
59.8(8)
62.6(9)
77.8(12)
65.3(9)
83.5(14)
91.2(16)
59.5(8)
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H3 -99.43
H4 -1868.16
H15A 4544.98
H15B 3203.22
H15C 4878.29

9218.46
9787.73
9184.26
9289.03
9158.29

13775.41
12408.02
10314.93
8835.67
8629.18

100
109
89
89
89
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Anisotropic Displacement Parameters (A?x10°) for PTZ-Cl-succinic. The Anisotropic displacement factor exponent takes the form:

-2n?[h%a*2Uy+2hka*b* Uy, +.. .

Atom U11 Uzz

ciL 72.2(6) 36.9(5)
s1 66.3(6) 48.3(6)
N2 38.5(11) 39.7(11)
o1 137(3) 44.1(14)
N1 36.0(11) 66.0(17)
Ccl4 37.7(12) 48.1(16)
02 159(3) 56.0(16)
ci1 47.5(15) 59.0(19)
c13 39.2(13) 58.7(17)
c10 60.7(18) 63(2)
c7 39.9(13) 50.7(16)
C12 33.7(12) 54.6(16)
c1 41.4(13) 49.4(17)
Cc6 44.8(15) 46.2(17)
C16 45.6(15) 78(2)
c17 49.6(15) 67(2)
C9 66(2) 76(2)
c18 80(2) 40.8(16)
cs 48.7(16) 69(2)
c2 65.1(19) 68(2)
cs 60(2) 56(2)
C19 104(3) 41.9(17)
c3 96(3) 89(3)
c4 79(3) 78(3)
c15 66.6(19) 48.4(18)

Bond Lengths for PTZ-Cl-succinic

Atom Atom Length/A
s1 c7 1.751(3)
S1 C6 1.767(4)
N2 Cl4 1.512(3)
N2 C16 1.486(4)
N2 C17 1.493(4)
01 cC18 1.315(4)
N1 C13 1.460(3)
N1 C12 1.414(4)
NL C1 1.412(4)
C14 C13 1.528(4)
Cl4 C15 1.513(4)
02 cC18 1.186(4)
C1l C10 1.387(5)
11-X,1-Y,2-Z

Bond Angles for PTZ-Cl-succinic.

Atom Atom Atom Angle/®

C7r S1 C6 98.89(15)
Cl6 N2 Cl14 114.8(2)
Cl16 N2 C17 110.3(2)
Cl17 N2 Cl14 111.9(2)
Cl2 N1 C13 118.8(2)

Cl NI Ci3 119.7(2)

U33
67.6(6)
86.9(8)
41.4(12)
63.0(16)
47.2(13)
38.0(14)
67.6(18)
48.5(17)
39.9(14)
53.9(19)
54.3(17)
42.3(14)
66.0(19)
87(2)
47.5(17)
56.9(19)
51(2)
45.1(17)
56.0(19)
62(2)
124(4)
55(2)
80(3)
133(4)
64(2)

Atom Atom

Cl1 C12

C10 C9

C7 C12

C7 C8

Cl C6

Cl1 C2

Cc6 Ch

c9 C8

C18 C19

c2 C3

Cs5 C4

C19 C19*

C3 C4

Atom Atom Atom

C7 Ci12 N1

C6 Cl1 N1

C2 Cl1 N1

C2 Cl1 Cé6

Cl C6 S1

C5 C6 S1

Uz
-0.5(3)
9.6(4)
1.1(8)
5.7(11)
-7.6(11)
3.1(10)
14.6(13)
0.9(12)
2.4(11)
-5.2(14)
7.6(12)
1.3(11)
-10.4(13)
-9.2(15)
1.8(15)
5.1(14)
-3.1(16)
1.3(11)
12.1(15)
-13.6(16)
-25(2)
2.1(13)
-34(2)
-45(3)
4.2(14)

Length/A
1.389(4)
1.386(5)
1.404(4)
1.392(5)
1.407(5)
1.387(5)
1.387(5)
1.365(6)
1.505(4)
1.394(5)
1.365(7)
1.493(7)
1.376(8)

Angle/®

118.8(3)
118.4(3)
122.7(3)
118.9(3)
119.3(2)
120.2(3)

Uz
6.7(4)
6.5(5)

10.3(9)

33.8(16)
6.1(9)
5.7(10)
51.8(19)
11.2(12)
7.9(10)
13.1(14)
12.0(11)
11.4(10)
19.7(12)
17.3(14)
-0.5(12)
21.7(13)
1.2(15)
11.2(15)
0.6(13)
28.7(16)
35(2)
29.3(18)
51(2)
58(3)
16.5(15)

UlZ
37(3)
7.4(3)

-1.3(8)

6.2(14)

7.4(10)

3(1)

9.6(17)

9.1(12)

45(11)

1.2(15)

1.0(11)

4(1)
-8.3(11)
-3.3(12)

7.9(14)

8.9(14)

-4.3(17)
-8.9(13)
-2.7(14)
-13.8(16)
-3.7(15)
-8.5(17)
-27(3)
-14(2)
4.0(14)
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Cl N1 CI2 119.2(2) C5 C6 Ci 120.5(4)
N2 Cl14 Ci13 109.1(2) c8 C9 CI0 120.5(3)
N2 Cl4 Ci5 113.0(2) Ol C18 CI9 111.7(3)
Cl5 Cl4 C13 112.2(3) 02 C18 o1 123.7(3)
C10 Cl1 CI2 120.6(3) 02 C18 CI9 124.5(3)
N1 C13 Cl4 108.1(2) co c8 c7 120.2(3)
c9 C10 cil 119.8(3) c1 c2 c3 119.3(4)
Ccl2 c7 s 119.4(2) C4 C5 Cb 120.1(4)
c8 C7 s1 120.5(2) C19! C19 C18 113.2(4)
c8 C7 CI2 120.1(3) c4 C3 C2 121.2(4)
Cll C12 N1 122.5(3) c5 C4 C3 120.0(4)
Cll C12 c7 118.7(3)

1-X,1-Y,2-Z

(PTZ-Cl-fumaric) N,N-dimethyl-1-(10H-phenothiazin-10-yl)propan-2-amine hydrochloride
fumaric acid

Crystal data
Chemical formula  Cl-C17H21N,S-C2H,0;
M: 378.90

Crystal system, Monoclinic, P21/c
space group

Temperature (K) 103

a, b, c(A) 8.7741 (3), 25.8762 (7), 8.6007 (3)
B(°) 102.920 (3)

v (A3) 1903.27 (11)

z 4

Radiation type Cu Ka

u (mm-) 2.92

Crystal size (mm)  0.25 x 0.20 x 0.02

Data collection

Diffractometer SuperNova, Dual, Cu at zero, Eos

Absorption Multi-scan

correction CrysAlis PRO, Agilent Technologies, Version 1.171.36.24 (release 03-12-2012 CrysAlis171 .NET) (compiled Dec 3
2012,18:21:49) Empirical absorption correction using spherical harmonics, implemented in SCALE3 ABSPACK scaling
algorithm.

Trmin, Tmax 0.650, 1.000

No. of measured, 9870, 3654, 3024
independent and

observed [/ > 20(/)]

reflections

Rint 0.035

(sin 8/A)max (A1) 0.616

Refinement

R[F? > 20(F?)], 0.041, 0.136, 0.97

WR(F?), S

No. of reflections 3654

No. of parameters 230

H-atom treatment H-atom parameters constrained
Apmax, Mpmin (€ A3)  0.39,-0.23

Fractional Atomic Coordinates (x10%) and Equivalent Isotropic Displacement Parameters (A?x10%) for PTZ-Cl-fumaric. Ueq is
defined as 1/3 of of the trace of the orthogonalised U,; tensor.

Atom X y z U(ea)
Cii 9034.1(6) 7111.3(2) 3704.5(6) 25.44(17)
S1 3917.9(7) 9343.2(2) 1937.3(6) 26.65(17)
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01
02
N2
N1
C12
C13
C9
C1
Cl4
C6
C1
C8
C16
C10
C2
C15
C5
c7
C19
C18
C17
C4
C3

8732(2)
10080(2)
10257(2)

6146(2)

5323(2)

7683(2)

3619(3)

5318(2)

8830(2)

4200(2)

5599(3)

3318(3)
11266(3)

4767(3)

5570(3)

9241(3)

3362(3)

4183(2)

9492(3)

9474(3)
11200(3)

3666(3)

4770(3)

6042.9(6)
5757.7(6)
8221.7(6)
8628.5(7)
8398.4(8)
8422.6(8)
7967.0(9)
8938.2(8)
8565.7(8)
9287.7(8)
7888.9(8)
8470.4(8)
8312.8(8)
7682.4(8)
8912.4(9)
9137.7(8)
9601.4(8)
8686.6(8)
5181.0(8)
5684.2(8)
8244.9(8)
9581.7(8)
9238.2(9)

Supporting information, sup-5

4874.1(18)
3112(2)
4119.8(19)
3973(2)
2532(2)
4732(2)
-313(3)
4846(2)
3694(2)
4037(3)
2117(3)
99(2)
5740(2)
694(3)
6506(2)
3838(3)
4856(3)
1488(2)
5063(3)
4228(3)
2875(2)
6509(3)
7329(3)

Hydrogen Atom Coordinates (Ax10% and Isotropic Displacement Parameters (A?x10%) for PTZ-Cl-fumaric.
U(eq)

Atom
H1
H2
H13A
H13B
H9
H14
H11l
H8
H16A
H16B
H16C
H10
H2A
H15A
H15B
H15C
H5
H19
H17A
H17B
H17C
H4
H3

X
8835.25
9869.71
7628.81
8031.62
3053.74
8314.77
6341.69
2533.92

11734.44
12070.98
10640.17
4983.36
6279.99

9690.4

8311.5
9980.68
2599.98
8770.55

10576.82
12105.39
11524.05
3129.66
4977.08

y
6324.25

7866.43
8049.96
8568.37
7822.62

8496.8
7689.14
8661.59
8649.08
8054.69
8293.25
7348.03
8674.49
9219.86

9339.3
9214.77
9824.02
5120.98
8126.53
8028.25
8594.68
9798.34
9225.95

z
4471.48
4116.99
4830.43
5790.61

-1256.78
2579.76
2799.04
-560.09
5775.25
5963.26
6521.82

410.11
7065.38
4933.32
3472.79
3199.86
4299.54
5686.68

1875
3185.32
2762.92
7064.75
8437.11

52
23
26
26
33
24
28
29
38
38
38
31
31
40
40
40
34
34
37
37
37
38
36

34.4(4)
37.7(4)
19.5(4)
23.2(4)
20.4(4)
21.9(4)
27.7(5)
21.4(4)
20.1(4)
23.1(4)
23.6(5)
24.5(5)
25.1(5)
25.7(5)
25.5(5)
26.7(5)
28.5(5)
21.9(4)
28.7(5)
29.0(5)
24.8(5)
31.9(5)
30.0(5)

Anisotropic Displacement Parameters (A2x10%) for PTZ-Cl-fumaric. The Anisotropic displacement factor exponent takes the form:
-2n2[h2a*2U11+2hka*b*U12+...].

Atom
Ccl1
S1
o1
02
N2
N1

Uy
27.33)
27.003)
50.9(11)
54.7(12)
16.6(9)
16.0(9)

Uz

23.4(3)
25.7(3)
27.3(8)
31.7(8)
253(8)
33.4(9)

Uss

24.8(3)
26.5(3)
26.8(8)
30.7(9)
17.4(8)
20.1(8)

Uz
-0.78(17)
3.03(19)

2.7(6)
2.7(7)
2.5(6)

-2.2(7)

Uz
4002)
45(2)

12.6(8)

18.3(8)
5.6(7)
3.8(7)

Up,
0.55(19)
172)
-0.8(8)
-1.3(8)
0.5(7)
4.3(7)



C12
C13
C9
C1
C14
C6
C11
C8
C16
C10
C2
C15
C5
c7
C19
C18
C17
C4
C3
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16.3(10)
16.1(10)
27.0(12)
15.4(10)

15(1)
18.8(11)
19.8(11)
19.4(11)
21.7(11)
24.8(12)
21.2(11)
25.7(12)
23.0(12)
18.9(10)
37.9(14)
35.7(13)
19.8(11)
29.3(13)
31.2(13)

28.3(10)
31.3(10)
35.1(11)
27(1)
27.8(10)
25.1(9)
30(1)
33.0(11)
35.3(11)
28.4(10)
33.6(11)
25.3(10)
25.3(10)
26.6(10)
26.8(10)
28.1(11)
34.5(11)
27.9(10)
34.6(11)

Table 4 Bond Lengths for PTZ-Cl-fumaric.

Atom Atom

S1
S1
01
02
N2
N2
N2
N1
N1
N1
C12
C12
C13

C6
c7
C18
C18
Ci14
C16
C17
C12
C13
C1
C1u1
c7
C14

2-X,1-Y,1-Z

Length/A
1.773(2)
1.770(2)
1.325(3)
1.212(3)
1.513(2)
1.493(2)
1.494(3)
1.418(3)
1.461(3)
1.406(3)
1.401(3)
1.401(3)
1.532(3)

Bond Angles for PTZ-Cl-fumaric.

Atom Atom Atom
C7 S1 cCé6
Cl6 N2 Cu4
Cl6 N2 cC17
Cl7 N2 Ci14
Cl2 N1 cC13
Cl N1 cC12
Cl N1 cC13
Cl1 Ci12 N1
C7 Ci12 N1
C7 C12 cu
N1 C13 Ci14
Cl0 C9 cC8
C6 Cl1 N1
C2 C1 N1
C2 Cl1 cCe6
N2 Cl14 Ci13
N2 Cl4 Ci15
Cl5 Ci14 cC13

2-X,1-Y,1-Z

Angle/®
98.60(10)
114.77(16)
110.80(17)
111.33(15)
118.43(16)
118.86(17)
120.32(16)
122.28(18)
119.23(18)
118.49(18)
108.21(16)
119.5(2)
119.41(18)
122.44(19)
118.15(19)
109.41(16)
112.60(17)
111.21(17)

18.9(9)
18.7(9)
19.4(10)
23.9(10)
17.5(9)
26.7(10)
22.7(10)
20.5(10)
17.4(10)
25.9(10)
23.4(10)
29.2(11)
38.7(12)
22.2(10)
21.3(10)
21.7(10)
22.4(10)
44.3(14)
28.2(11)

Atom Atom

c9 C8

C9 Ci10

Cl C6

Cl1 C2

Cl4 Ci5

C6 Ch

Cl1 Ci10

cg8 C7

c2 C3

Cs5 C4

C19 C19!

C19 Ci18

C4 C3

Atom Atom Atom

Cl C6 S1

C5 C6 S1

C5 C6 C1

C10 Ci11 cC12

C7 C8 C9

C9 Ci10 cC11

C3 C2 cC1

C4 C5 C6

Cl2 Cc7 s1

cg8 C7 s1

cg8 C7 Ci12

C19' C19 cC18

01 Ci18 C19

02 Ci18 01

02 Ci18 C19

C3 C4 C5

C4 C3 cC2

1.0(8)
-0.5(8)
-1.2(8)
-4.5(8)

1.2(7)
-1.7(8)

3.1(8)

5.2(8)

1.8(8)

0.8(8)
-1.7(8)

1.4(8)
-3.8(9)

3.5(8)
-1.08)
-0.7(8)

1.7(8)
-10(1)
-6.8(9)

Length/A

1.391(3)
1.384(3)
1.400(3)
1.396(3)
1.522(3)
1.388(3)
1.385(3)
1.382(3)
1.388(3)
1.387(3)
1.314(5)
1.486(3)
1.386(3)

Angle/®

118.76(16)
120.03(17)

121.2(2)

120.09(19)
120.01(19)

120.9(2)
120.7(2)
119.7(2)

118.75(15)
120.26(16)
120.95(19)

121.3(3)
111.4(2)
124.5(2)
124.2(2)
119.8(2)
120.4(2)

8.6(8)
46(8)
2.0(9)
8.6(8)
3.9(8)
8.1(9)
8.5(9)
3.4(8)
2.6(8)
9.6(9)
8.5(8)
6.9(9)

10(1)
8.7(8)
6.8(9)

3.4(10)
9.4(9)

20.5(11)

15(1)

Supporting information, sup-6

-1.1(8)
0.6(8)
-4.3(9)
-5.0(8)
1.5(8)
-4.3(8)
3.1(8)
-0.5(9)
2.1(9)
1.1(9)
-4.8(9)
2.2(9)
-3.0(9)
-0.3(8)
-8.9(9)
-8.2(9)
2.6(9)
-7.8(9)
-8.2(10)
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Supporting information, sup-7

(PTZ-Cl-adipic) N,N-dimethyl-1-(10H-phenothiazin-10-yl)propan-2-amine hydrochloride adipic

acid

Crystal data
Chemical formula
My

Crystal system,
space group

Temperature (K)
a, b, c(A)

B(°)

Vv (A3)

Z

Radiation type
i (mm™)

Crystal size (mm)

Data collection
Diffractometer

Absorption
correction

Tmin, Tmax

No. of measured,
independent and
observed [/ > 20(/)]
reflections

Rint
(sin e/)\)max (A_l)

Refinement

R[F? > 20(F?)],
WR(F?), S

No. of reflections
No. of parameters
H-atom treatment
Apmax, Apmin (€ A3)

Cl-C17H21N2S:C3Hs02
393.94
Monoclinic, P21/c

293

8.8988 (2), 27.7992 (5), 8.7933 (2)

103.484 (2)
2115.32 (8)

4

Cu Ka

2.64

0.15x0.12 x0.08

SuperNova, Dual, Cu at zero, Eos

Multi-scan

CrysAlis PRO, Agilent Technologies, Version 1.171.36.24 (release 03-12-2012

CrysAlis171 .NET) (compiled Dec 3 2012,18:21:49) Empirical absorption correction using

spherical harmonics, implemented in SCALE3 ABSPACK scaling algorithm.

0.382, 1.000
27108, 4096, 3462

0.040
0.616

0.040, 0.153, 1.17

4096
239

H-atom parameters constrained

0.22,-0.16

Fractional Atomic Coordinates (x10%) and Equivalent Isotropic Displacement Parameters (A2x10%) for PTZ-Cl-adipic. Ueq is defined

as 1/3 of of the trace of the orthogonalised U; tensor.

Atom
Cl1
S1
N2
N1
02

X
4462.1(6)
9483.0(6)

3213.4(14)
7217.6(14)
3353(2)

y
7126.2(2)

9251.0(2)
8145.8(5)
8569.4(5)
5935.2(5)

Z
3337.6(6)
4950.4(8)

3064.7(15)
3167.7(17)
4322(2)

U(ea)

68.6(2)
76.5(2)
44.1(3)
53.2(4)
84.9(5)
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o1
C13
C12
C1
C14
C11
C16
c7
c2
C6
C18
C17
C20
C15
C10
C8
C9
C5
C19
C4
C3

4480(2)
5704.2(16)
8087.7(17)
8017.2(18)
4604.2(16)
7849(2)
2257.5(19)
9240.8(18)
7746(2)
9138(2)
3941(3)
2244(2)
4278(2)
4164(2)
8727(2)
10150(2)
9880(3)
9945(2)
4164(3)
9623(3)
8525(3)

6086.7(5)
8362.9(6)
8370.9(6)
8819.3(6)
8476.1(6)
7908.6(7)
8215.0(7)
8653.0(7)
8747.0(7)
9154.5(6)
5793.7(7)
8166.2(7)
4955.9(6)
9005.0(6)
7732.3(9)
8464.6(9)

8012.2(10)
9412.2(8)
5270.9(7)
9346.9(9)
9019.3(8)

2384.8(17)
2463.6(18)
4587(2)
2210(2)
3516.5(19)
5072(2)
1453(2)
5529(2)
616(2)
2911(3)
3310(2)
4235(2)
4366(3)
3455(2)
6480(2)
6902(2)
7379(2)
2002(4)
2956(3)
410(4)
-279(3)

Hydrogen Atom Coordinates (Ax10% and Isotropic Displacement Parameters (A?x10%) for PTZ-Cl-adipic.

Atom
H2
H1
H13A
H13B
H14
H11l
H16A
H16B
H16C
H2A
H17A
H17B
H17C
H20A
H20B
H15A
H15B
H15C
H10
H8
H9
H5
H19A
H19B
H4
H3

X

3622.55
4441.69
5793.68
5307.59
5140.02
7095.85
1740.22
1504.87
2909.7
7038.91
2879.67
1453.76
1772.28
4260.36
3381.18
3660.38
5077.48
3474.37
8538.3
10946.14
10475.79
10705.25
3301.98
5099.05
10148.53
8299.63

y
7817.57

6364.44
8017.49
8498.84
8400.22
7715.23
8520.04
7962.21
8207.56
8514.92
8109.66
792431
8477.85
4621.82
5010.84
9090.91
9196.77
9061.58
7425.73
8648.04
7891.99
9629.61
5164.54
5237.18
9524.64
8978.72

z

3105.22
2687.39
2356.24
1432.02
4595.03
4451.96
1385.04
1208.31
724.04
139.91
5261.02
3993.98
4202.31
4044.2
4792.63
2402.15
3795.58
4129.21
6815.36
7500.11
8313.73
24742
2132.75
2578.07

-196.82

-1358.64

U(eq)
53
124
58
58
55
69
0
9
0
73
93
93
93
86
86
91
91
91
82
83
20
9%
101
101
106
91

Supporting information, sup-8

82.6(5)
48.7(4)
50.1(4)
51.5(4)
45.7(4)
57.9(4)
60.0(5)
56.8(4)
60.8(5)
61.6(5)
65.5(5)
62.3(5)
71.3(6)
61.0(5)
68.1(5)
69.3(6)
75.0(6)
79.6(7)
84.1(7)
88.2(8)
75.7(6)

Anisotropic Displacement Parameters (A2x10%) for PTZ-Cl-adipic. The Anisotropic displacement factor exponent takes the form: -
2n?[h?a*?Uy+2hka*b*Usp+...].

Atom
Ccl1
S1
N2
N1
02
01
C13
C12

Ull
75.0(3)
64.3(3)
37.1(6)
38.1(6)

115.4(13)
128.9(14)
36.3(7)
34.4(7)

U22
46.7(3)
67.2(3)
49.0(7)
69.4(9)
62.9(8)
59.1(8)
63.8(9)

67.8(10)

U33
77.5(4)
95.2(5)
46.3(8)
50.6(8)

83.1(11)
62.1(9)
44.2(9)
48.9(9)

Uz
4.44(18)
211(3)

0.5(5)
5.0(6)
7.3(7)
-1.1(7)
0.3(7)
-3.6(7)

Uiz
42(3)
12.9(3)
10.0(5)
7.3(6)
36.8(10)
26.6(9)
5.9(6)
11.5(6)

UlZ
0.37(17)
-11.8(2)

0.6(5)
-7.3(6)
22.1(8)

5.4(8)
-1.9(6)

1.4(6)



Acta Cryst. (2019). C75, doi:10.1107/S2053229618017904

c1 40.2(7)
Cl4 37.6(7)
c11 44.9(8)
Cc16 47.4(9)
c7 38.5(7)
c2 59.2(10)
cé 47.4(8)
c18 82.8(13)
c17 52.8(9)
c20 73.2(12)
c15 61.7(10)
C10 59.6(10)
cs 43.7(9)
c9 64.4(12)
cs5 58.3(11)
c19 118.1(19)
c4 78.7(15)
c3 78.9(14)

Bond Lengths for PTZ-Cl-adipic.

Atom Atom Length/A
s1 c7 1.766(2)
s1 C6 1.768(2)
N2 Cl4 1.5177(18)
N2 C16 1.486(2)
N2 C17 1.490(2)
N1 C13 1.4621(18)
N1 Cl2 1.418(2)
N1 Cl 1.406(2)
02 ci18 1.199(3)
01 Ci18 1.318(3)
c13 cl4 1.529(2)
c12 cl1 1.386(3)
c12 c7 1.399(2)
cL ¢ 1.381(3)
11-X,1-Y,1-Z

Bond Angles for PTZ-Cl-adipic.
Atom Atom Atom
C7 S1 C6
Cl6 N2 C14
Cl6 N2 C17
Cl7 N2 Ci14
Cl2 N1 C13
Cl N1 cC13
Cl N1 cC12
N1 C13 C14
Cll1 Ci12 N1
Cl1 C12 C7
C7 Cl12 N1
C2 C1 N1
cC2 Cl1 cC6
C6 Cl N1
N2 Cl14 Ci13
N2 Cl14 Ci15
Cl5 Ci14 C13
Cl2 Ci11 cC10

11-X,1-Y,1-Z

53.6(9)
54.8(8)
73.4(11)
76.5(12)
74.4(11)
63.8(10)
53.3(9)
53.8(10)
79.0(12)
42.6(9)
54(1)
82.9(13)
98.0(15)
103.1(17)
58.9(11)
54.7(11)
79.0(14)
81.4(14)

Angle/®

98.35(9)
114.96(13)
111.02(14)
111.38(13)
118.68(13)
119.02(14)
118.06(13)
108.62(13)
122.70(15)
118.76(16)
118.53(16)
122.90(17)
118.80(17)
118.30(17)
108.37(12)
112.84(13)
111.97(15)
120.42(17)

63.8(11)
42.9(8)
53.5(10)
50.8(10)
57.8(10)
65.0(12)
87.1(14)
52.4(11)
59.7(11)
91.1(15)
68.0(12)
60.3(12)
61.7(12)
50.2(11)
128(2)
72.2(14)
125(2)
79.1(15)

Atom Atom

Cl1 Cé6

Cl4 Ci5

Cl1 Ci10

C7 C8

c2 C3

C6 Ch

C18 C19

C20 C20*

C20 C19

C10 C9

c8 C9

Cs5 C4

C4 C3

Atom Atom Atom

Cl2 Cc7 s1

cg8 C7 s1

cg8 C7 C12

Ci1 C2 c¢C3

Cl C6 S1

C5 C6 S1

C5 C6 C1

02 Ci18 01

02 Ci18 C19

01 Ci18 C19

C19 C20 cC20*

C9 Ci10 cC11

c9 C8 cC7

Cc8 C9 Cl10

C4 C5 C6

C20 C19 C18

C3 C4 C5

C4 C3 cC2

6.9(7)
-1.2(6)
3.4(8)
-0.7(8)
-14.0(8)
8.2(8)
3.5(9)
2.9(8)
-1.9(9)
1.0(9)
-7.5(8)
7.8(10)
-22.9(11)
2.4(10)
15.9(12)
-7.9(10)
39.6(15)
22.6(11)

Length/A

1.398(3)
1.519(2)
1.390(3)
1.390(3)
1.389(3)
1.391(3)
1.509(3)
1.511(4)
1.502(3)
1.380(3)
1.364(4)
1.374(4)
1.369(4)

Angle/®
118.61(14)
121.29(14)
120.09(19)

120.3(2)
119.02(15)
120.91(18)

120.1(2)
122.67(18)

124.8(2)

112.6(2)

113.4(2)

120.0(2)
120.39(18)
120.26(19)

120.3(2)
112.23(19)

119.8(2)

120.7(2)

17.9(7)
5.7(6)
8.0(7)
0.4(7)
12.0(7)
26.0(9)
21.6(9)
0.6(10)
22.5(8)
4.8(11)
16.5(9)
10.8(9)
3.3(8)
-1.2(9)
35.1(13)

7.5(13)
59.5(16)
43.0(12)

Supporting information, sup-9

7.1(6)
-2.5(6)
-4.2(7)
-6.6(7)
-1.5(7)
13.4(8)
2.9(7)
11.1(8)
-8.7(8)
-4.6(7)
-3.5(7)
5.3(9)
2.3(9)
14.6(11)

1.3(8)
10.7(11)
16.7(11)
24.1(11)

(PTZ-Cl-oxalic) N,N-dimethyl-1-(10H-phenothiazin-10-yl)propan-2-amine hydrochloride oxalic

acid
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Crystal data
Chemical formula
M:

Crystal system, space
group
Temperature (K)
a, b, c (A)

B()

v (A3)

V4

Radiation type
H(mm)

Crystal size (mm)

Data collection
Diffractometer
Absorption correction

Tmin, Trmax

No. of measured,
independent and
observed [/ > 20(/)]
reflections

Rint
(Sin e/)\)max (A_l)

Refinement

R[F? > 20(F?)], wR(F?), S
No. of reflections

No. of parameters
H-atom treatment
ApPrmax, Dpmin (e A3)

C17H21N2S-CI-CHO,
365.88

Monoclinic, P21/n

293

10.5507 (2), 12.4382 (2), 14.2966 (3)
100.445 (2)

1845.07 (6)

4

Cu Ka

2.99

0.18 x 0.12 x 0.09

SuperNova, Dual, Cu at zero, Eos
Multi-scan

Supporting information, sup-10

CrysAlis PRO, Agilent Technologies, Version 1.171.36.24 (release 03-12-2012 CrysAlis171 .NET) (compiled Dec 3
2012,18:21:49) Empirical absorption correction using spherical harmonics, implemented in SCALE3 ABSPACK

scaling algorithm.
0.509, 1.000
11908, 3553, 3141

0.030
0.616

0.037, 0.106, 1.05

3553

221

H-atom parameters constrained
0.20, -0.24

Fractional Atomic Coordinates (x10%) and Equivalent Isotropic Displacement Parameters (A2x10%) for PTZ-Cl-oxalic. Ueq is defined
as 1/3 of of the trace of the orthogonalised U; tensor.

Atom
S1
Cl1
02
01
Cc23
N2
C12
C8
Cl4
N1
C13
c7
C15
Ccl11
Cc9
C6
C16
C1
Cc2
C5

x y
1728.9(4) 3723.4(4)
8545.5(4) 1895.1(3)

8792.2(14) 4902.2(12)
9940.5(13) 3617(1)
9606.5(16) 4608.8(14)
7311.7(12) 3242.1(11)
4078.7(16) 2816.1(13)
2230.2(19) 1722.8(15)
5909.2(15) 3352.2(13)
4549.7(13) 3823.8(11)
5851.8(16) 3908.3(14)
2742.8(16) 2679.2(13)
5123.1(18) 3927.3(17)
4880.7(18) 1956.3(14)

3044(2) 881.7(16)
2639.4(16) 4811.8(14)
7980.6(18) 4269.7(16)
3978.4(16) 4754.2(13)
4696.8(19) 5613.7(15)

2042(2) 5720.8(16)

z
7776.4(4)
8626.3(4)

9005.5(11)
9846.4(10)
9645.5(12)
6914.9(10)
8394.2(12)
8567.7(14)
7004.3(13)
8151.4(11)
7944.4(14)
8301.1(12)
6164.3(15)
8720.2(14)
8898.3(14)
8332.3(12)
6784.5(15)
8464.1(12)
8901.1(13)
8607.0(14)

U(eq)
53.70(15)
58.85(16)

71.4(4)
60.0(3)
48.7(4)
43.8(3)
43.5(4)
53.4(4)
43.7(4)
47.8(3)
49.3(4)
43.8(4)
60.6(5)
52.7(4)
60.4(5)
45.8(4)
57.0(5)
44.1(4)
53.9(4)
57.4(5)
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C17
C4
C10
C3

7489(2)
2764(2)
4355(2)
4083(2)

2460.0(17)
6575.9(16)

999.4(16)
6520.7(16)

6160.7(17)
9012.8(16)
8962.4(14)
9160.0(15)

Hydrogen Atom Coordinates (Ax10% and Isotropic Displacement Parameters (A?x10%) for PTZ-Cl-oxalic.

Atom

H1
H2
H8
H14
H13A
H13B
H15A
H15B
H15C
H11
H9
H16A
H16B
H16C
H2A
H5
H17A
H17B
H17C
H4
H10
H3

X

9520.28
7756.63
1344.26
5553.25
6460.74
6085.16
5434.12
4234.88
5200.57
5768.97
2707.76
7635.82
8885.95
7851.69
5592.15
1147.33
7123.18
7065.37
8391.78
2359.98
4897.07
4570.66

y
3216.4

2936.75
1648.92
2627.41
3574.76
4659.39
4649.83

3942.2
3555.32
2024.59

238.09
4564.98
4137.36
4769.78
5578.65
5752.36
2748.88
1796.98
2329.86
7189.61

425.07
7098.97

z
9451.82
7517.57
8523.99
7030.67
8451.05
7907.09
6136.83
6232.99
5588.94
8775.24
9077.05

6170.7
6828.67
7270.15
9019.62
8516.28
5548.43
6258.18
6189.13
9186.76
9172.24
9436.79

U(eq)
90
53
64
52
59
59
91
01
91
63
72
68
68
68
65
69
82
82
82
80
72
76

Supporting information, sup-11

68.3(6)
66.5(6)
59.6(5)
63.7(5)

Anisotropic Displacement Parameters (A?x10°) for PTZ-Cl-oxalic. The Anisotropic displacement factor exponent takes the form: -

271:2[hza*2U11+2hka*b*U12+. . .].

Atom
S1
Cl1
02
01
Cc23
N2
C12
C8
Cl4
N1
C13
c7
C15
Ccl11
Cc9
C6
C16
C1
Cc2
C5
C17
c4
C10
C3

Ull
40.4(2)
58.5(3)
73.6(9)
61.6(8)
46.4(9)
38.5(7)
43.9(8)
58.5(10)
36.5(7)
39.3(7)
38.6(8)
455(8)
48(1)
51.5(10)
86.3(14)
51.0(9)
48.9(9)
50.7(9)
61.6(11)
63.5(11)
75.1(13)
93.4(16)
78.9(13)
92.8(15)

UZZ
53.2(3)
35.2(2)
57.7(8)
48.4(7)
49.2(10)
42.8(7)
41.2(8)
50.3(10)
37.1(8)
41.1(7)
48.09)
43.2(9)
60.2(11)
49.7(10)
43.1(10)
43.8(9)
52.2(10)
39.5(8)
47.6(10)
52.3(10)
54.5(11)
45.4(10)
46.2(10)
44.3(10)

Usz
65.2(3)
73.7(3)
68.5(9)
62.2(8)
47.9(9)
49.5(8)
45.1(9)
53.8(10)
56.2(10)
64.7(9)
61.3(11)
43.2(9)
66.4(12)
54.7(10)
55.2(11)
44.8(9)
69.1(12)
43.2(8)
53.3(10)
61.7(11)
79.7(14)
68.9(13)
52.2(11)
57.6(12)

Uy
1.02)
3.59(18)
13(7)
5.4(6)
0.1(8)
5.2(6)
6.9(7)
-6.3(8)
2.2(7)
-8.1(6)
-11.3(8)
4.0(7)
0.5(9)
-6.6(8)
-0.8(8)
3.0(7)
17(9)
-0.6(7)
-4.8(8)
8.1(9)
-10.4(10)
-0.2(9)
-0.6(8)
-8.8(8)

Uz
3.46(19)
1210)
-25.3(7)

-9.4(6)
1.3(7)
6.3(6)
6.8(7)

16.6(8)
5.3(7)

13.6(6)
9.1(7)
9.4(7)

-8.8(9)
3.9(8)

22.4(10)

14.1(7)
8.6(9)

11.8(7)

12.5(8)

25.6(9)
25.9(11)
36.8(12)

7.8(9)
23.3(11)

UlZ

0.64(17)
1.48(16)
5.1(7)
0.5(6)
5.4(7)
3.8(5)
-1.3(6)
-10.2(8)
-3.3(6)
-3.9(5)
-6.4(7)
-2.6(7)
49(8)
4.8(7)
7.4(9)
2.3(7)
-8.9(8)
-1.1(7)
-9.2(8)
12.4(8)
5.2(10)
11.7(10)
11.8(9)

-9.3(10)
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Bond Lengths for PTZ-Cl-oxalic.

Atom Atom Length/A Atom Atom Length/A
s1 c7 1.7615(18) c14 ci13 1.522(2)
S 1.7636(18) Cl4 C15 1.510(2)
02 23 1.193(2) N1 C13 1.461(2)
01 c23 1.301(2) N1 C1 1.414(2)
c23 C23! 1.536(3) Cll C10 1.383(3)
N2 Cl4 1.514(2) c9 C10 1.378(3)
N2 Cl6 1.488(2) c6 C1 1.393(2)
N2 C17 1.489(2) c6 C5 1.386(2)
Cl2 N1 1.415(2) c1 c2 1.391(2)
c12 c7 1.402(2) c2 c3 1.384(3)
cl2 ci1 1.391(2) c5 Cc4 1.374(3)
c8 c7 1.388(2) c4 C3 1.371(3)
c8 C9 1.381(3)

2-X,1-Y,2-Z

Bond Angles for PTZ-Cl-oxalic.

Atom Atom Atom Angle/® Atom Atom Atom Angle/*
Cr S1 Cé6 97.75(8) N1 C13 Ci4 109.61(13)
02 C23 01 126.02(17) Cl2 Cc7 S1 118.26(13)
02 (€23 C23* 122.7(2) c8 C7r s1 120.79(13)
01 (€23 C23* 111.27(18) cC8 C7 cC12 120.86(16)
Cl6 N2 Ci4 115.20(13) C10 C11 cC12 119.90(18)
Cl6 N2 C17 110.24(15) Cl0 C9 cC8 119.78(18)
Cl7 N2 Ci4 111.90(14) Cl C6 S1 118.54(13)
C7 Ci12 N1 118.44(15) C5 C6 sS1 121.03(14)
Cl1 Ci12 N1 122.97(15) C5 C6 C1 120.40(17)
Cl1 cCi2 c7 118.59(16) C6 Cl1 N1 118.64(15)
c9 Cs8 cC7 119.60(18) C2 C1 N1 122.81(15)
N2 Cl4 C13 108.15(13) cC2 Cl1 Ce6 118.55(16)
C15 Ci14 N2 112.33(15) Cc3 C2 c1 120.20(18)
Cl15 C14 Ci13 112.51(15) C4 C5 C6 120.35(19)
Cl2 N1 C13 119.91(14) C3 C4 C5 119.72(18)
Cl N1 cC12 117.30(13) C9 C10 Cc11 121.20(18)
Cl N1 Ci13 118.40(13) C4 C3 C2 120.73(19)
2-X,1-Y,2-Z

(PTZ-Oxalic) N,N-dimethyl-1-(10H-phenothiazin-10-yl)propan-2-amine oxalic acid

Crystal data
Chemical formula 2(C17H21N2S)-2(C2HO4)
M 748.89

Crystal system, Triclinic, P1
space group

Temperature (K) 293

a, b, c(R) 8.6840 (5), 11.3871 (5), 20.0923 (11)
o, B,v(°) 104.106 (4), 90.386 (4), 108.340 (5)
V(A3 1821.53 (18)

V4 2

Radiation type Cu Ka

i (mm1) 1.81

Crystal size (mm) 0.22x0.11x0.1

Data collection
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Diffractometer

Absorption
correction

Tmin, Tmax

No. of measured,
independent and
observed [/ > 20(/)]
reflections

Rint
(sin e/)\)max (A_l)

Refinement

RIF? > 20(FY)],
WR(F?), S

No. of reflections

No. of parameters
H-atom treatment
Apmax, Apmin (e A3)

SuperNova, Dual, Cu at zero, Eos

Multi-scan

CrysAlis PRO, Agilent Technologies, Version 1.171.36.24 (release 03-12-2012

Supporting information, sup-13

CrysAlis171 .NET) (compiled Dec 3 2012,18:21:49) Empirical absorption correction using

spherical harmonics, implemented in SCALE3 ABSPACK scaling algorithm.

0.895, 1.000
11276, 6793, 5440

0.026
0.615

0.057,0.185, 1.23

6793
477

H-atom parameters constrained

1.00, -0.42

Fractional Atomic Coordinates (x10%) and Equivalent Isotropic Displacement Parameters (A?x10°%) for PTZ-oxalic. Ue, is defined as

1/3 of of the trace of the orthogonalised U,; tensor.

Atom
S1B
S1A
02B
olB
02A
0O3A
04B
O4A
03B
N2B
OlA
N2A
N1B
N1A
C19B
C18A
C18B
C19A
cizB
C16B
c14B
C13B
ci11B
CciB
c2B
c17B
c7B
c6B
C10B
C15B
C17A
C16A

X
9743.0(11)
8254.6(11)
1959.3(18)
4289.3(19)

3068(2)
4218.1(19)
3151.2(19)

1871(2)

5421(2)

7903(2)

5328(2)

7746(2)

10196(2)

6499(3)

4052(2)

3961(2)

3311(2)

3215(2)

10747(3)
7939(3)
8162(3)
9777(3)
11375(3)
10732(3)
11428(3)

9061(3)
10655(3)
10579(3)
11919(3)

6729(3)

7841(3)

8994(3)

y
9669.0(7)

4028.9(8)
10477.6(15)
10172.1(15)

7839.7(15)
5136.7(15)
12885.6(15)
5417.4(16)
12483.8(16)
11461.2(15)
7427.0(16)
6350.5(16)
10438.3(18)
4486(3)
12204.7(18)
7153.8(18)
10854.0(18)
5793.9(18)
11501(2)
10610(2)
10937(2)
10654(2)
12753(2)
9385(2)
8814(2)
12767(2)
11262(2)
8915(2)
13751(2)
9784(3)
5552(2)
7649(2)

Z
5885.5(3)
5698.4(4)
9386.9(9)

9074.8(10)
9135.3(10)
9021.5(10)
9195.7(9)
9311.4(10)
8882.5(11)
8877.0(8)
8809.8(12)
8779.7(9)
7388.4(9)
6930.2(11)
9089.0(11)
9016.8(11)
9213(1)
9136.7(10)
7097.9(11)
9332.4(11)
8134.1(10)
8095.5(11)
7493.1(12)
7104.4(11)
7507.0(14)
9185.3(13)
6381.9(12)
6392.6(12)
7175.4(14)
7785.1(13)
9246.4(14)
9041.4(15)

U(eq)

68.7(3)
70.3(3)
43.9(4)
47.1(4)
49.7(4)
47.9(4)
46.7(4)
53.4(5)
57.7(5)
31.1(4)
58.9(5)
35.5(4)
40.7(4)
61.8(6)
33.4(4)
33.0(4)
31.2(4)
30.7(4)
38.2(5)
37.8(5)
35.4(4)
38.1(5)
44.3(5)
39.2(5)
48.8(6)
45.8(5)
49.4(6)
48.5(6)
52.0(6)
56.9(7)
48.1(6)
52.5(6)
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C12A
Cl1A
C3B
C15A
C7A
Cc8B
C5B
C6A
Cco9B
Cl4A
C4B
C13A
Cl1A
C2A
C10A
C5A
C8A
C4A
C3A
C9A

6205(3)
6468(3)
11912(4)
9371(4)
6940(4)
11243(4)
11074(4)
7163(3)
11852(4)
7934(3)
11714(4)
6377(4)
5182(4)
5751(4)
4962(4)
7074(5)
6663(5)
6348(5)
5728(5)
5680(5)

3186(3)
5297(3)
7772(3)
5376(3)
2827(3)
12265(3)
7879(3)
5112(3)
13505(3)
5848(3)
7294(3)
4887(4)
2165(4)
6250(3)
914(3)
5821(3)
1546(3)
6761(4)
6983(4)
588(4)

Supporting information, sup-14

6628.0(13)
6493.9(15)
7195.2(18)
7917.0(14)
6030.1(15)
6072.1(15)
6090.5(15)
5867.5(14)
6469.9(16)
8019.8(13)
6492.9(19)
7670.3(14)
6884.1(17)

6662(2)

6553(2)
5407.3(19)

5713(2)

5582(3)

6205(3)

5973(2)

Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters (A?x10%) for PTZ-oxalic.

Atom
H1B
H3AA
H2B
H2A
H16A
H16B
H16C
H14B
H13A
H13B
H11B
H2BA
H17A
H17B
H17C
H10B
H15A
H15B
H15C
H17D
H17E
H17F
H16D
H16E
H16F
H3B
H15D
H15E
H15F
H8B
H5B
H9B
H14A
H4B
H13C
H13D
H11A
H2AA
H10A

X

3829.14
3812.7
6810.17
6673.76
7193.96
7625.27
9020.4
8243.1
10631.43
9675.96
11433.84
11568.98
8685.62
9128.86
10118.4
12332.28
6653.04
6874.66
5746.83
8928.1
7090.68
7567.37
8781.37
8942.13
10059.43
12375.68
10285.01
9642.45
9103.15
11224.22
10972.67
12217.46
8148.02
12010.78
6119.11
5505.11
4661.84
5290.43
4300.58

y
9449.07

4448.52
11538.08
6465.49
9765.96
10947.13
10570.52
11603.71
11371.52
9901.27
12929.08
9128.82
13143.9
13286.71
12712.46
14590.86
9098.08
9517.68
10002.68
5517.4
4702.27
5917.71
8039.22
8173.64
7566.02
7393.98
5968.44
5308.84
4550.72
12095.28
7576.33
14177.1
6573.54
6580.11
4147.73
5252.49
2354.44
6395.3
269.14

Z
9117.17
9115.07

8876.2
8807.52
9131.64
9777.15
9381.45
7893.93
8387.22
8259.11
7971.31
7983.84
9606.38
8868.64
9280.24
7443.68
7995.26
7304.99
7832.75
9282.09

9066.8

9694.1
9495.85

8739.1
9056.99
7466.35
8225.41
7449.88
8010.04
5594.79
5613.21
6262.02
7813.57
6289.91
7859.45
7751.84

7279.6
7077.69
6732.78

U(eq)
71
72
37
43
57
57
57
43
46
46
53
59
69
69
69
62
85
85
85
72
72
72
79
79
79
76
92
92
92
75
77
78
68
89
88
88
88
95
95

54.3(6)
57.2(7)
63.3(7)
61.2(7)
58.9(7)
62.6(7)
64.0(8)
57.8(7)
64.8(8)
56.3(7)
74(1)
73.6(9)
73.4(9)
79(1)
78.9(10)
79(1)
80.6(10)
94.7(13)
99.9(15)
93.1(12)
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H5A
HBA
H4A
H3A
HO9A

7498.91
7156.4
6282.8

5279.39

5510.61

5665.68
1327.44
7241.59
7639.12
-267.25

4983.46
5313.55
5275.29
6326.24
5753.71

Supporting information, sup-15

95
97
114
120
112

Anisotropic Displacement Parameters (A?x10°) for PTZ-oxalic. The Anisotropic displacement factor exponent takes the form: -

2m2[h%a*?Uy;+2hka*b* U +... .
Ull

Atom
S1B
S1A
02B
01B
02A
O3A
04B
O4A
03B
N2B
O1A
N2A
N1B
N1A
c19B
C18A
Cc18B
C19A
Ci12B
C16B
Cl14B
C13B
CliB
CiB
Cc2B
C17B
C7B
CcéB
c1oB
C15B
C17A
C16A
C12A
Cl1A
C3B
C15A
C7A
C8B
C5B
C6A
co9B
Cl4A
C4B
C13A
Cl11A
C2A
C10A
C5A
C8A
C4A
C3A
C9A

96.7(6)
85.7(6)
37.3(8)
39.7(8)
46.1(9)
42.0(9)
41.5(9)
37.4(9)
38.8(9)
30.1(8)
41.2(9)
31.5(9)
53.2(11)
60.2(14)
31.4(10)
32.6(10)
30.5(10)
32.3(10)
38.0(11)
42.4(11)
37.7(11)
44.3(12)
47.5(13)
40.5(11)
51.6(14)
44.9(12)
59.9(15)
55.2(14)
49.8(14)
49.2(14)
44.2(13)
45.3(13)
47.2(13)
44.4(13)
57.6(16)
56.9(16)
64.3(17)
75.7(19)
74.8(19)
59.0(16)
70.7(19)
52.0(14)
69.8(19)
52.4(16)
48.0(16)
54.4(17)
74(2)
89(2)
98(3)
82(3)
60(2)
102(3)

Uy,
54.7(4)
63.9(5)
39.8(9)
28.5(8)
30.1(8)
30.0(8)
30.3(8)
39.8(9)
36.0(9)
28.2(8)
35.9(9)
35.2(9)

38.8(10)

77.0(16)

23.1(10)

24.4(10)

26.6(10)
22.3(9)

40.2(12)

41.5(12)

39.0(11)

42.1(12)

43.2(13)

33.8(11)

43.6(13)

28.7(11)

47.1(14)

40.5(13)

39.3(13)

63.6(17)

42.2(13)

37.2(13)

64.8(17)

49.0(15)

45.3(15)

86(2)

54.6(16)

62.2(18)

43.5(15)

48.3(15)

61.1(18)

68.1(17)

38.7(15)

98(2)
109(3)

49.5(17)

56.6(19)

55.7(19)

59.9(19)

56(2)

50.1(19)

64(2)

Uss
38.0(3)
61.8(4)

64.2(10)

83.9(12)

83.2(12)

82.8(12)

77.1(12)

91.4(14)

112.3(16)
38.09)
114.1(16)
41.4(9)
35.6(9)

39.3(11)

46.4(11)

44.1(11)

39.6(10)

38(1)

39.4(11)

36.8(10)

34.9(10)

35.3(10)

43.9(12)

41.8(11)

53.2(14)

58.4(14)

38.5(12)

41.4(12)

68.5(17)

41.7(13)

66.5(16)

74.5(17)

455(13)

60.1(16)

94(2)

53.0(15)

56.1(15)

48.1(14)

57.5(16)

53.4(15)

71.3(19)

47.1(14)

103(3)
45.8(15)
65.7(18)

111(3)

104(3)

79(2)
81(2)

134(4)

172(5)

112(3)

U23

6.6(3)
12.4(3)
26.6(8)
24.5(8)
21.2(8)
25.2(8)
20.5(7)
29.009)

37.1(10)

9.9(7)

36.7(10)

7.2(7)
12.6(7)
2.2(11)

9.1(8)
10.0(8)
11.3(8)

7.3(7)
14.0(9)
17.09)
14.8(8)
12.9(9)
8.7(10)

8.8(9)

12.5(10)
2.3(9)
15.1(10)
5.5(10)
16.4(11)
0.6(11)
25.3(11)
18.1(11)
10.8(12)
-8.4(12)
19.6(14)
14.3(14)
11.6(12)
26.2(13)
-4.4(12)
4.0(11)
37.4(15)
0.5(12)
-1.1(15)

-10.3(15)

33.1(18)

-10.6(17)

29.6(18)
23.3(16)
11.2(16)
32(2)
7(2)
18(2)

Uz
-9.4(3)
34.1(4)
17.2(7)
21.0(8)
22.0(8)
23.8(8)
16.7(8)
23.5(8)
27.09)
8.7(6)
31.7(10)
6.5(7)
15.2(8)
8.2(9)
3.4(8)
6.1(8)
4.0(8)
5.0(8)
8.4(8)
11.8(9)
7.6(8)
12.6(8)
9.09)
13.09)
10.8(11)
10(1)
3.3(10)
10.9(10)
8.6(12)
-1.4(10)
11.0(11)
6.1(12)
0.3(10)
-1.9(11)
19.3(15)
19.5(12)
11.2(12)
5.7(13)
22.7(14)
-0.9(12)
9.8(14)
5.6(11)
34.7(17)
13.0(12)
9.6(13)
4.3(17)
-6.8(19)
-4.3(18)
17.5(19)
-23(3)
-4(2)
10(2)

U
5.8(4)
27.2(4)
15.8(7)
18.0(7)
21.1(7)
18.7(7)
18.5(7)
14.6(7)
17.4(7)
12.6(7)
19.0(8)
15.0(7)
20.1(9)
20.0(12)
9.6(8)
11.3(8)
11.3(8)
9.9(8)
13.8(9)
18.2(10)
15.8(9)
21.8(10)
19(1)
10.7(9)
18.2(11)
11.4(9)
10.5(11)
7.9(11)
14.7(11)
6.3(12)
17.3(11)
10(1)
13.8(12)
7.6(11)
24.5(13)
43.0(15)
18.8(13)
10.9(15)
9.9(13)
7.0(12)
18.2(15)
27.9(13)
17.1(14)
13.0(16)
21.3(17)
9.6(14)
11.9(16)
1.4(17)
28.0(19)
-0.1(19)
10.1(16)
30(2)
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Bond Lengths for PTZ-oxalic.
Atom Atom

S1B

S1B

S1A
S1A
02B
01B
0O2A
O3A
04B
O4A
03B
N2B
N2B
N2B
O1A
N2A
N2A
N2A
N1B
N1B
N1B
N1A
N1A
N1A

C7B

Cc6B

C7A

C6A

C18B
C18B
C18A
C19A
C19B
C19A
C19B
C16B
C14B
C17B
C18A
C17A
C16A
Cl4A
C12B
C13B
CiB

C12A
Cl1A

C13A

C19B C18B
C18AC19A
C12B C11B

Length/A

1.765(3)
1.763(3)
1.758(3)
1.753(3)
1.203(2)
1.309(2)
1.249(2)
1.304(2)
1.250(2)
1.197(2)
1.233(3)
1.493(2)
1.513(2)
1.486(3)
1.231(3)
1.474(3)
1.497(3)
1.524(3)
1.420(3)
1.451(2)
1.415(3)
1.396(4)
1.425(4)
1.460(3)
1.552(3)
1.558(3)
1.383(3)

Bond Angles for PTZ-oxalic.
Atom Atom Atom

C6B
C6A

S1B
S1A

C16B N2B
C17B N2B
C17B N2B
C17AN2A
C17AN2A
C16AN2A
C12B N1B

CiB
CiB

N1B
N1B

C12AN1A
C12AN1A

C1A
04B
03B
03B
O2A
O1A
O1A
02B
02B
o1iB
O3A
O4A
O4A

N1A

C19B
C19B
C19B
C18A
C18A
C18A
C18B
C18B
C18B
C19A
C19A
C19A

C7B

C7A

C14B
C16B
C14B
C16A
Cl4A
Cl4A
C13B
C12B
C13B
C1A

C13A
C13A
C18B
04B

C18B
C19A
O2A

C19A
o1iB

C19B
C19B
C18A
O3A

C18A

C11B C12B N1B
C11B C12B C7B

Angle/®

97.74(12)
97.92(14)
114.20(15)
109.53(18)
112.56(16)
108.97(19)
117.68(19)
108.36(19)
118.86(18)
116.34(17)
119.29(17)
118.4(2)
118.0(3)
121.3(3)
115.09(17)
126.97(19)
117.92(17)
114.99(17)
127.43(19)
117.57(16)
124.89(18)
122.65(17)
112.37(16)
112.11(16)
125.13(18)
122.76(17)
122.9(2)
118.9(2)

Atom Atom Length/A
C12B C7B 1.394(3)
C14B C13B 1.533(3)
C14B C15B 1.508(3)
C11B C10B 1.393(3)
C1B C2B 1.393(3)
C1B C6B 1.389(3)
C2B C3B 1.389(3)
C7B C8B 1.391(3)
C6B C5B 1.386(4)
C10B C9B 1.374(4)
CI2ACTA 1.397(4)
C12AC11A 1.433(4)
C1A CBA 1.398(4)
CIA C2A 1.388(4)
C3B C4B 1.371(5)
C15A C14A 1.503(3)
C7A C8A 1.384(4)
C8B C9B 1.374(4)
C5B C4B 1.377(5)
C6A C5A 1.383(4)
C14AC13A 1.483(4)
C11AC10A 1.369(5)
C2A C3A 1.387(6)
C10A C9A 1.353(6)
C5A C4A 1.382(5)
C8A C9A 1.374(5)
C4A C3A 1.365(6)

Atom Atom Atom

C3B C2B Ci1B

C12BC7B S1B

C8B C7B S1B

C8B C7B Cl2B

Cl1B C6B S1B

C5B C6B S1B

C5B C6B Ci1B

C9B C10B C11B

N1A C12AC7A

N1A C12AC11A

C7A C12AC11A
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C7B C12B N1B 118.1(2) N1A C13ACL4A 110.4(2)
N2B C14B C13B 110.07(16) C10AC11ACI12A 120.8(3)
C15B C14B N2B 111.02(17) C3A C2A C1A 119.6(4)
C15B C14B C13B 112.62(19) C9A C10AC11A 121.8(3)
N1B C13B C14B 109.52(17) C4A C5A C6A 119.5(4)
C12B C11B C10B 120.0(2) C9A C8A C7A 121.8(4)
C2B C1B NI1B 122.9(2) C3A C4A CHA 119.8(4)
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C6B C1B C2B 118.7(2) C10AC9A CB8A 118.8(4)
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Figure S1

XRPD patterns comparison between simulated and experimental:

(d) PTZ-Cl-oxalic; (e) PTZ-oxalic

(a) PTZ-Cl-succinic;

(b) PTZ-Cl-fumaric;

(c) PTZ-Cl-adipic;
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Figure S2

(a) DSC curves for PTZ-Cl-succinic in comparison with PTZ-Cl and succinic acid, (b) DSC curve for PTZ-Cl-fumaric in comparison with PTZ-Cl

and fumaric acid, (c) DSC curve for PTZ-Cl-adipic in comparison with PTZ-Cl and adipic acid, (d) DSC curve for PTZ-Cl-oxalic, (e) DSC curve for
PTZ-oxalic
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Figure S3
XRPD powder patterns of cocrystals subjected to the stability test under accelerated storage conditions: (a) PTZ-Cl-succinic. (b) PTZ-CI-
fumaric. (c) PTZ-Cl-adipic. (d) PTZ-Cl-oxalic; (e) PTZ-oxalic
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Figure S4

Water solubility for cocrystals: PTZ-Cl-succinic (a), PTZ-Cl-fumaric (b), PTZ-Cl-adipic (c), PTZ-Cl-oxalic (d), PTZ-oxalic (e) compared with
PTZ-ClI
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Figure S5.

(a) (b)

The binary complex of chlorohydric acid — solvent molecule geometry structure for tetrahydrofuran (a) and nitromethane (b)
solvents.
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(b)
Figure S6.

The geometry structure of the “crystal” (a) and “optimized” (b) configurations of the promethazine - oxalic acid — chlorohydric acid
ternary complex considered as the fundamental building block of the crystal packing (monomer).

(@) (b)
Figure S7.
The geometry structure of the “crystal” (a) and “optimized” (b) configurations of the promethazine - oxalic acid binary complex
(monomer).
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Figure S8.

X-ray powder diffraction comparison between samples obtained by ball-milling technique and simulated pattern obtained by single crystal
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Table S1
Distances (in A) for different types of interactions in the crystal packing of PTZ-Cl-succinic, PTZ-Cl-fumaric, PTZ-Cl-adipic, PTZ-Cl-oxalic
cocrystals.
Interactions PTZ-CI- PTZ-Cl-fumaric | PTZ-Cl-adipic | PTZ-Cl-oxalic
succinic (A)
C16-H16C(ch3)...CI1 2.819 2.791 2.920 -
C17-H17A(cH3)...CI1 2.879 2.828 2.820 -
C11-H11(ch)...CI1 2.803 2.757 2.840 -
C15-H15AcH3)...02 2.644 2.679 2.659 -
C14-H14(cw)...01 - 2.711 - -
C8-H8phenyl)...02 - 2.644 2.626 -
C17-H17B(cH3)...02 - - - 2.528
C16-H16C...02 - - - 2.505
C17-H17C...C7 2.875 2.801 2.810 -
C3-H3...C11(y - - - 2.847
C5-H5(pheny))...C23 - - - 2.868

Table S2

Distances (in A) for C-H...0 interactions in the crystal packing of PTZ-oxalic cocrystal

Interactions

PTZ-oxalic

C17A-H17D...04

2.595
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C16A-H16F..02A | 2.531
C17A-H17E..O3B | 2.419
C16B-H17C..02B | 2.587
C17B-H17C..04b | 2.588
C13B-H13A..04B | 2.571
C17A-H17F..04B | 2.509
C16A-H16D...02B | 2.676
C16B-H16A..01B | 2.710
C16B-H16A...01A | 2.563

PTZ-Cl-succinic vs PTZ-Cl-fumaric - prz.cl.succinic vs PTZ-Cl-adipic ~ PTZ-Cl-fumaric vs PTZ-Cl-adipic ~ PT2-Cl-oxalic vs PTZ-Cl-succinic  PTZ-Cl-oxalic vs PTZ-Cl-fumaric PTZ-Cl-oxalic vs PTZ Cl-adipic PTZ-oxalic
V. ,
Fig. 9

Overlap analysis for promethazine molecules. Green color represents the second molecule in the mentioned pair

Table S3

Structure overlay of promethazine from cocrystals

Comparison between RMS

PTZ-Cl-succinic vs PTZ-Cl-fumaric 0.0187
PTZ-Cl-succinic vs PTZ-Cl-adipic 0.0462
PTZ-Cl-succinic vs PTZ-Cl-oxalic 0.0612
PTZ-Cl-fumaric vs PTZ-Cl- adipic 0.0404
PTZ-Cl-fumaric vs PTZ-Cl-oxalic 0.0562
PTZ-Cl-adipic vs PTZ-Cl-oxalic 0.0158
PTZ-oxalic (asymmetric unit) 0.1090
PTZ-Cl-fumaric (100 K) vs PTZ-Cl-fumaric (293 K) | 0.0091




