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Supplementary material contains:

Tables  S1—S4 of 1H and 13C NMR spectral data

Mass spectral data

Fig. S1 Visual comparison of molecular shapes of 4H-selenopyrans 4a,c and 6 obtained by X-ray and DFT geometry optimizations

Z-matrixes of the DFT quantum optimized structures 4a,c and 6 (separately)

NMR spectra:

NMR spectra were measured on Varian VXR-400 or INOVA-400 (399.90 and 100.57 MHz for 1H and 13C, respectively) instruments for CDCl3 solutions at 25 to 30 oC. The reported assignments are based on COSY, HOM2DJ, HMQC, HMBC, 1D-TOCSY, and 1D-NOE experiments.
Table S1  1H NMR data of compounds 4a – 4e and 6

	Proton
	Compound

	
	4a
	4b
	4c
	4da
	4e
	6

	3
	6.543
	6.368
	6.409
	6.415
	6.543
	5.776

	2-Ph
	
	
	
	
	
	

	ortho
	7.560
	7.041b
	7.389c
	7.372d
	7.642e
	7.504

	meta
	7.342
	7.506f
	7.467c
	7.489d
	7.670e
	7.314

	para
	7.240
	-
	-
	-
	-
	7.295

	4-Ph
	
	
	
	
	
	

	ortho
	7.293g
│

7.380
	7.285
	7.268
	7.298
	7.267
	7.690

	meta
	
	7.338
	7.334
	7.315
	7.373
	7.346h

	para
	
	7.242
	7.241
	7.214
	7.288
	7.420


a additional signal: 1.314 s (18 H); b (J=8.9 Hz, JH,F=8.5 Hz; c (J=8.6 Hz; d (J=8.6 Hz; e  (J=8.2 Hz; f (J=8.9 Hz, JH,F=5.3 Hz; g unresolved multiplet; h additional signal: 7.765 (2 H, ddd, J=7.5, 1.2, 0.8 Hz, 2 x H-meta').

Table S2  13C NMR data of compounds 4a – 4e and 6

	Carbon
	Compound

	
	4a
	4b
	4c
	4da
	4eb
	6c

	2
	147.65
	147.48
	147.19
	147.82
	146.47
	130.58

	3
	127.49
	127.68
	128.07
	126.95
	130.11
	123.09

	4
	56.11
	56.17
	56.17
	56.08
	56.35
	58.06

	2-Ph
	
	
	
	
	
	

	ipso
	139.74
	135.78d
	138.47
	136.93
	143.71
	139.85

	ortho
	126.87
	126.63e
	128.48
	125.52
	127.56
	126.64

	meta
	128.61
	115.56f
	131.75
	126.50
	132.54
	128.57

	para
	128.41
	162.85g
	122.50
	151.53
	112.23
	128.33

	4-Ph
	
	
	
	
	
	

	ipso
	130.71
	129.69
	129.62
	130.46
	129.09
	152.66

	ortho
	128.36
	128.44
	128.44
	128.30
	128.68
	119.92

	meta
	128.24
	128.18
	128.14
	128.27
	128.09
	128.11

	para
	126.37
	126.51
	126.58
	126.27
	126.95
	128.18


a additional signals: 34.61 s (2 C), 31.27 q (6 C); b additional signal: 118.43 s (CN); c additional signals: 126.14  d (2 C, -meta'), 139.14 s (2 C, C-ortho'); d JC,F=3.2 Hz; e JC,F=8.2 Hz; f JC,F=21.7 Hz; g JC,F=248.2 Hz;  

Table S3  1H NMR data of compounds 7 – 11

	Proton
	Compound

	
	7
	8a
	9
	10
	11

	2-Ph
	
	
	
	
	

	ortho
	7.798
	7.656
	7.567
	7.511
	7.598

	meta
	7.462
	7.439
	7.464
	7.509
	7.448

	para
	7.383
	7.435
	7.445
	7.414
	7.475

	4-Ph
	
	
	
	
	

	ortho
	7.354
	7.516
	7.651
	7.610
	7.491

	meta
	7.369
	7.398
	7.375
	7.457
	7.514

	para
	7.336
	7.416
	7.396
	7.389
	7.439

	6-Ph
	
	
	
	
	

	ortho
	-
	7.548
	-
	7.415
	-

	meta
	-
	7.340
	-
	7.475
	-

	para
	-
	7.412
	-
	7.432
	-


a additional signal: 6.985 (1 H, s, H-5).

Table S4  13C NMR data of compounds 7 – 11

	Carbon
	Compound

	
	7
	8
	9
	10
	11

	2
	128.55
	134.65
	140.91
	131.06
	151.68

	3
	117.06
	145.47
	147.21
	117.55
	112.15

	4
	66.59
	58.50
	62.22
	62.84
	59.04

	5
	117.06
	132.37
	147.21
	117.55
	112.15

	6
	128.55
	133.95
	140.91
	n.d.a
	151.68

	2-Ph
	
	
	
	
	

	ipso
	142.19
	134.83
	133.36
	135.86
	135.43

	ortho
	130.44
	128.22
	128.29
	128.44
	128.45

	meta
	127.54
	128.83
	129.25
	128.80
	128.77

	para
	127.34
	129.96
	130.74
	128.69
	130.92

	4-Ph
	
	
	
	
	

	ipso
	139.32
	142.56
	138.28
	142.18
	141.21

	ortho
	128.64
	129.06
	128.89
	129.75
	129.13

	meta
	128.56
	128.13
	128.40
	128.23
	129.13

	para
	128.53
	128.94
	128.51
	127.95
	128.55


a not determined;  Additional signals - 8: 137.62 s (6-Ph, ipso), 129.11 d (6-Ph, para), 127.46 d (6-Ph, meta), 127.19 d (6-Ph, ortho); 10: 139.00 s (6-Ph, ipso), 128.93 d 6-Ph, para), 128.90 d (6-Ph, meta), 128.64 d (6-Ph, ortho) 118.88 s (CN); 11: 116.51 s (CN). 

Mass spectral data of 4H-selenopyrans:

Positive-ion mass spectra were recorded on a double-focusing instrument Finnigan MAT 95 (Finnigan MAT, Bremen, FRG) of BE geometry equipped with EI ion source [ionising energy 70 eV, source temperature 250 oC, emission current 0.5 mA, accelerating voltage 5 kV, direct inlet (150-160 oC), samples dosed in microgram amounts for evaporation]. For high resolution experiments the instrument was tuned to a resolution of about 8 000 (10% valley definition) and the measurements were carried out by the peak-matching method against Ultramark 1600F (PCR Inc. Gainesville, USA) as an internal standard. 

Naturally occuring selenium has six isotopes with the following abundances: 74Se = 1 %, 76Se = 9 %, 77Se = 8 %, 78Se = 23 %, 80Se = 50 %, 82Se = 9 %. To ensure the clarity of the presented data only ions containing the most abundant 80Se are reported.

2,4,4,6-Tetraphenyl-4H-selenopyran (4a)
MS, m/z measured(% r.i.)/calculated(composition): 450.0884(100)/450.0887(M+., C29H22 80Se), 373.0495(85)/373.0497(C23H17 80Se), 291.1174(56)/291.1175(C23H15), 267.1174(19)/267.1162(C21H15), 215.086(25)1/215.0861(C17H11), 191.0861(16)/191.0858(C15H11), 165.070 (22)/165.0707(C13H9);
2,6-Bis(4-fluorophenyl)-4,4-diphenyl-4H-selenopyran (4b)

MS, m/z measured(% r.i.)/calculated(composition) : 486.0692(100)/486.0698(M+.,C29H20F280Se); m/z (% r.i., composition): 409 (78, C23H15F280Se), 391 (5, C23H16F80Se), 327 (27, C23H13F2), 309 (25, C23H14F), 285 (22, C21H14F), 251 (7, C17H9F2), 233 (15, C17H10F), 209 (13, C15H10F), 165 (17, C13H9).

2,6-Bis(4-bromophenyl)-4,4-diphenyl-4H-selenopyran (4c)

MS, m/z (% r.i.): 608 (100), 605.9101 (83, M+., 605.9097 calc. for C29H20Br280Se), 531 (57), 529 (53), 451 (16), 449 (17), 448 (17), 371 (14), 369 (23), 291 (28), 289 (43), 215 (8), 165 (28).

2,6-Bis(4-tert.butylphenyl)-4,4-diphenyl-4H-selenopyran (4d)

MS, m/z (% r.i.): 562.2141 (100, M+., 562.2139 calc. for C37H3880Se), 505 (9), 485 (33), 291 (13), 267 (3), 215 (6), 191 (5), 165 (12).

2‘,6‘-Diphenylspiro[fluorene-9,4‘-selenopyran] (6)

MS, m/z measured(% r.i.): 448.0725 (50, M+., 448.0730 calc. for C29H2080Se), 371 (15), 367 (100), 291 (20), 289 (38), 265 (23), 165 (7).

3,5-Dibromo-2,4,4,6-tetraphenyl-4H-selenopyran (7)

MS, m/z (% r.i.): 605.9109 (2, M+., 605.9097 calc. for C29H20Br280Se), 529 (84), 527 (100), 451 (8), 449 (20), 448 (18), 447 (15), 371 (23), 369 (25), 367 (27), 291 (25), 289 (37), 265 (17), 252 (4), 165 (18).

3-Nitro-2,4,4,6-tetraphenyl-4H-selenopyran (8)

MS, m/z (% r.i.): 495.0740 (3, M+., 495.0737 calc. for C29H21O2N80Se), 449 (69), 447 (41), 418 (9), 371 (51), 369 (43), 295 (17), 291 (100), 289 (46), 267 (32), 265 (36), 252 (15), 215 (14), 191 (32), 189 (18), 165 (33).

3,5-Dinitro-2,4,4,6-tetraphenyl-4H-selenopyran (9)

MS, m/z (% r.i.): 540.0569 (2, M+., 540.0588 calc. for C29H20O4N280Se), 494 (100), 492 (73), 463 (30), 448 (23), 371 (21), 369 (49), 291 (96), 289 (33), 267 (40), 265 (37), 252 (18), 189 (25), 165 (62).

2,6-Bis(4-cyanophenyl)-4,4-diphenyl-4H-selenopyran (4e)

MS, m/z (% r.i.): 500.0798 (100, M+., 500.0792 calc. for C31H20N280Se), 423 (83), 398 (8), 341 (22), 316 (21), 292 (17), 265 (9), 240 (14), 165 (18).

3-Bromo-5-cyano-2,4,4,6-tetraphenyl-4H-selenopyran (10)

MS, m/z (% r.i.): 552.9937 (2, M+., 552.9944 calc. for C30H20NBr80Se), 474 (100), 396 (29), 316 (18), 289 (9), 265 (8), 189 (8), 165 (17).

3,5-Dicyano-2,4,4,6-tetraphenyl-4H-selenopyran (11)

MS, m/z (% r.i.): 500.0801 (100, M+., 500.0792 calc. for C31H20N280Se), 473 (6), 398 (8), 423 (43), 396(5), 316 (42), 292 (13), 265 (17), 189 (4), 165 (47).
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Fig. S1
Visual comparison of molecular shapes of 4H-selenopyrans 4a (top), 4c (middle) and 6 (bottom) obtained by X-ray (left column) and DFT geometry optimizations (right)

