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X-ray studies

Experimental. The X-ray diffraction data for the crystals of 2j and 2k were collected on a Bruker D8 Venture
automatic diffractometer using graphite monochromated radiation. The structures were solved by direct
methods and refined by full-matrix least-squares using the SHELXL97* program. All the non-hydrogen atoms
were refined with anisotropic atomic displacement parameters. All figures were made using the program
OLEX22. Crystallographic data for the structure reported in this paper have been deposited with the
Cambridge Crystallographic Data Center (2068964-2068965).

Crystal data for 2j: Cy;H24N402, M = 376.45, monoclinic, space group P2i/n, Z = 4, a = 7.3485(4), b =
21.8110(10), c = 12.3569(6)A, B = 104.398(2)°, V = 1918.34(17)A3, peaic = 1.303 g/cm?, p =0.086 mm?, 15151
reflections collected (xh, k, *l), 3768 independent (Ri,: 0.0387) and 3013 observed reflections [l = 2\s (l)],
257 refined parameters, Ry =0.0457, wR, = 0.1049, max. residual electron density is 0.267 (-0.231) eA™.

Crystal data for 2k: CyoH24N403, M = 392.45, monoclinic, space group P2i/c, Z = 4, a = 7.5009(5), b =
21.8592(14), ¢ = 12.5236(9)A, B = 107.237(3)°, V = 1961.2(2)A%, pearc = 1.329 g/cm?, u =0.091 mm?, 19745
reflections collected (xh, k, %l), 5225 independent (Ri,: 0.0637) and 3528 observed reflections [I = 2\s (l)],
266refined parameters, Ry =0.0479, wR; = 0.1170, max. residual electron density is 0.258 (-0.249) eA>.

The crystals of compounds 2j and 2k were obtained by recrystallization from dimethylsulfoxide. X-ray
investigations revealed that the bond lengths, valence and torsion angles in molecules of the studied
compound have values that are within standard for each type of chemical bond. Moreover, the geometries
of the molecules of the studied compounds are identical within the experimental error. sp3-Hybridization of
C4 and C5 atoms results in the twisted geometry of molecules.
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Figure S 1 Bifurcate CH...O interaction in the crystals of the studied compounds

The absence of a classical H-donors in the molecules of investigated compounds leads to the fact that the
crystal packing is formed only by CH...O (Table S 1) and CH...it interactions. Interestingly, the appearance of
an additional oxygen atom in the 2j molecule does not significantly change the packing only slightly increasing
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its density. Large number of CH-donors and a limited number of acceptors leads to the implementation of
bifurcate CH...O interactions (Figure S 1). Crystals of investigated compounds consists of dimers, bound in
infinite layers parallel to the Oa axis.

Table S 1 CH...O interactions in crystals of investigated compounds

H-bond D-H H..A D...A D-H...A

1095 2j
C5-H5B...022 0.99 2.42 3.149(2) 130
C9-H9...06 0.95 2.33 2.906(2) 118
C20-H20A...022 0.98 2.28 3.211(2) 158
C28-H28...022 0.95 2.43 3.160(2) 134

1054 2k
C5-H5B...022 0.99 2.40 3.1321(19) 130
C9-H9...06 0.95 2.39 2.917(2) 114
C20-H20A...022’ 0.98 2.47 3.388(2) 157
C20-H20C...014 0.98 2.51 3.432(2) 157
C24-H24...022 0.95 2.59 2.9702(19) 104
C24-H24...022” 0.95 2.45 3.090(2) 125
C25-H25...022” 0.95 2.60 3.162(2) 119
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Figure S 2 Fragment of the *H NMR spectrum (DMSO-ds, 400 MHz, 303K) of the mixture of regioisomers 2g and 2g’ (see Smolobochkin A.V., Gazizov A.S., Otegen N.K.,
Voronina J.K., Strelnik A.G., Samigullina A.l., Burilov A.R., Pudovik M.A. Synthesis, 2020, 52, 3263—3271, DOI: 10.1055/s-0040-1707864) for detailed structure elucidation)
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Figure S5. *H NMR spectrum (CDCls, 400MHz, 303K) of the compound 1b
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Figure S8. 13C NMR spectrum (CDCl3, 151MHz, 303K) of the compound 1d
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Figure S9. *H NMR spectrum (CDCls, 400MHz, 303K) of the compound 1e
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Figure $10. 3C NMR spectrum (CDCls, 151MHz, 303K) of the compound 1e
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Figure S11. *H NMR spectrum (CDCls, 400MHz, 303K) of the compound 1f
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Figure S14. 13C NMR spectrum (CDCls, 151MHz, 303K) of the compound 1h
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Figure $15. *H NMR spectrum (CDCl3, 400MHz, 303K) of the compound 1j
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Figure $16. 3C NMR spectrum (CDClz, 151MHz, 303K) of the compound 1j
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Figure $17. *H NMR spectrum (CDCl3, 400MHz, 303K) of the compound 1k
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Figure $18. 3C NMR spectrum (CDCls, 151MHz, 303K) of the compound 1k
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Figure $19. *H NMR spectrum (CDClz, 400MHz, 303K) of the compound 1l
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Figure S21. *H NMR spectrum (CDClz, 400MHz, 303K) of the compound 1m
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Figure $22. 3C NMR spectrum (CDClz, 151MHz, 303K) of the compound 1m
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Figure $23. *H NMR spectrum (DMSO-dg, 400MHz, 303K) of the compound 2a
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Figure S24. 13C NMR spectrum (DMSO-dg, 151MHz, 303K) of the compound 2a
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Figure $25. *H NMR spectrum (DMSO-dg, 400MHz, 303K) of the compound 2b
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Figure S26. 13C NMR spectrum (DMSO-dg, 151MHz, 303K) of the compound 2b
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Figure $29. *H NMR spectrum (DMSO-ds, 400MHz, 303K) of the compound 2d
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Figure $30. 13C NMR spectrum (DMSO-dg, 151MHz, 303K) of the compound 2d
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Figure $33. *H NMR spectrum (DMSO-ds, 400MHz, 303K) of the compound 2f
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Figure $35. *H NMR spectrum (DMSO-ds, 400MHz, 303K) of the compound 2h



Figure $36. 13C NMR spectrum (DMSO-dg, 151MHz, 303K) of the compound 2h

f1 (ppm)

O MmN NN NN < ~
S MmN M — AN Mmoo oM ™M
NONO G 00 LN 00 O oo R AR a
N < 5 M NN SO N ~N o [oe)
™ v v - v v I = O n < N
NN Y~ VLN N \ |
(6}
9
(0]
(e}
14
2h
15
16
14 15 cl
5
9
11 4
1 1210
: 13,8 16 1|4 7 ;
| |
o o) - J l,,l‘.....r., ,_JL \y ]
T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

S38



b€

vce
mm.m/
vv.ﬁ/

17

L%
9" €N

[ C

80"t
80"t
60"t
Ty
98’y
(8'Y
88"t
68't
06'S~
€657
6b°9\
/979~
60°L
:.NV
Sh' L~
o/

Sb'6—

CH317

14 15

18

=76'C |
=20°€ |

=960
=00'T [

=860 |

607

10T

Yoot |
=86'T |

s€0°C

=10°T

14.0 13.5 13.0 12.5 12.0 11.5 11.0 10.5 10.0 9.5

1.0 0.5

40 3.5

0.0

20 15

2.5

3.0

50 45

85 80 75 70 65 6.0 55
f1 (mp)

9.0

S39

Figure $37. *H NMR spectrum (DMSO-ds, 400MHz, 303K) of the compound 2j
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Figure S43. 3C NMR spectrum (DMSO-dg, 151MHz, 303K) of the compound 2I
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N O N MOONNTTOD
NN S © WIARONMO N — O
0 ¥ A MY SBmaA ™M — N
(A LH Lh LN NMNN-A—O O Y
— o - — o o o o o LN LN <
~N~ NN VYN [ 7 |
16
17
(0]
/
H;C
18
16
15
18
4
917 3
1" 14 7 g g 10 b
||| | | | j
AL (ALY iy bt J. o IWAJAM\LL-JWJL AN ol ooy vl Ww A o

T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 12f({ ( 11)0 100 90 80 70 60 50 40 30 20 10 0
ppm

S51
Figure S49. 13C NMR spectrum (DMSO-dg, 151MHz, 303K) of the compound 3d
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Figure S53. 13C NMR spectrum (DMSO-dg, 151MHz, 303K) of the compound 4a
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Figure S54. *H NMR spectrum (DMSO-dg, 400MHz, 303K) of the compound 4b
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Figure S55. 13C NMR spectrum (DMSO-dg, 151MHz, 303K) of the compound 4b
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Figure S57. 3C NMR spectrum (DMSO-dg, 151MHz, 303K) of the compound 4c
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Figure S60. *H NMR spectrum (DMSO-dg, 400MHz, 303K) of the compound 4e
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Figure S61. 3C NMR spectrum (DMSO-dg, 151MHz, 303K) of the compound 4e
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Figure $62. *H NMR spectrum (DMSO-ds, 400MHz, 303K) of the compound 4h
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Figure S64. *H NMR spectrum (DMSO-ds, 400MHz, 303K) of the compound 4j
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Figure $66. *H NMR spectrum (DMSO-ds, 400MHz, 303K) of the compound 4k
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Figure $67. 3C NMR spectrum (DMSO-dg, 151MHz, 303K) of the compound 4k
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Figure $68. *H NMR spectrum (DMSO-dg, 400MHz, 303K) of the compound 4l
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Figure $69. 3C NMR spectrum (DMSO-dg, 151MHz, 303K) of the compound 4l
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Figure $70. *H NMR spectrum (DMSO-dg, 400MHz, 303K) of the compound 5a
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Figure S71. 13C NMR spectrum (DMSO-dg, 151MHz, 303K) of the compound 5a
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Figure $72. *H NMR spectrum (DMSO-dg, 400MHz, 303K) of the compound 5b
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Figure S74. *H NMR spectrum (DMSO-ds, 400MHz, 303K) of the compound 5¢
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Figure S75. 3C NMR spectrum (DMSO-dg, 151MHz, 303K) of the compound 5¢
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Figure $76. *H NMR spectrum (DMSO-ds, 400MHz, 303K) of the compound 5d
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Figure S78. *H NMR spectrum (DMSO-dg, 400MHz, 303K) of the compound 5f
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Figure $79. 3C NMR spectrum (DMSO-ds, 151MHz, 303K) of the compound 5f
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Figure $S80. *H NMR spectrum (DMSO-dg, 400MHz, 303K) of the compound 6a
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Figure S81. 13C NMR spectrum (DMSO-dg, 151MHz, 303K) of the compound 6a
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Figure $83. 13C NMR spectrum (DMSO-dg, 151MHz, 303K) of the compound 6h
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Figure S84. *H NMR spectrum (DMSO-ds, 400MHz, 303K) of the compound 6j
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Figure $85. 13C NMR spectrum (DMSO-dg, 151MHz, 303K) of the compound 6j
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Figure $86. *H NMR spectrum (DMSO-dg, 400MHz, 303K) of the compound 7b
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Figure $88. *H NMR spectrum (DMSO-ds, 400MHz, 303K) of the compound 7¢
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Figure $89. 3C NMR spectrum (DMSO-dg, 151MHz, 303K) of the compound 7c
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Figure $90. *H NMR spectrum (DMSO-d;s, 400MHz, 303K) of the compound 7f
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Figure $91. 3C NMR spectrum (DMSO-dg, 151MHz, 303K) of the compound 7f
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Figure $92. *H NMR spectrum (DMSO-ds, 400MHz, 303K) of the compound 8
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Figure $93. 13C NMR spectrum (DMSO-dg, 151MHz, 303K) of the compound 8
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Figure $94. 1H-13C HSQC NMR spectrum of the compound 2¢ (DMSO-ds, 303K)
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Figure §95. *H-13C HMBC NMR spectrum of the compound 2¢ (DMSO-d, 303K)
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Figure $96. *H-'H COSY NMR spectrum of the compound 5d (DMSO-ds, 303K)
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Figure $97. *H-13C HSQC NMR spectrum of the compound 5d (DMSO-ds, 303K)
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Figure $98. *H-13C HMBC NMR spectrum of the compound 5d (DMSO-ds, 303K)



