ANEXO:
Espectros RMN vy tablas cristalograficas
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Tabla 2. Crystal data and structure refinement for 3a.

Identification code shelx

Empirical formula Cll H1I3 N O S
Formula weight 207.30
Temperature 293 (2) K
Wavelength 0.71073 A
Crystal system, space group Triclinic, P -1

Unit cell dimensions a = 7.0040(3) A alpha= 100.469(4)deg.
b = 8.8258(4) A beta = 95.629(4)deg.

c = 8.9668(5) A gamma= 104.054 (4)deg.

Volume 522.84(5) A"3

Z, Calculated density 2, 1.317 Mg/m"3
Absorption coefficient 0.275 mm"~-1

F(000) 220

Crystal size 0.27 x 0.20 x 0.14 mm

Theta range for data collection 2.994 to 28.232 deg.

Limiting indices -9<=h<=9, -11<=k<=11, -11<=1<=11
Reflections collected / unique 16187 / 2310 [R(int) = 0.0441]
Completeness to theta = 25.242 99.9 %

Refinement method Full-matrix least-squares on F"2
Data / restraints / parameters 2310 / 0 / 131

Goodness-of-fit on F"2 1.047

Final R indices [I>2sigma(I)] R1 = 0.0411, wR2 = 0.1021

R indices (all data) Rl = 0.0547, wR2 = 0.1121
Extinction coefficient n/a

Largest diff. peak and hole 0.255 and -0.238 e.A"-3
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Tabla 3. Atomic coordinates ( x 1074) and equivalent isootropic
displacement parameters (A"2 x 1073) for 3a.

U(eq) is defined as one third of the trace of the orthogonalized
Uij tensor.

X y z U(eq)
C(1) 2467 (3) 4159 (2) 8618 (2) 55(1)
C(2) 2683 (3) 2657 (2) 8408 (2) 47 (1)
C(3) 915 (2) 1490 (2) 7601 (2) 36 (1)
C(4) -555(2) 2220 (2) 7225 (2) 37(1)
C(5) -2461 (2) 1361 (2) 6386 (2) 38 (1)
C(6) -1303(2) -1058(2) 6401 (2) 35(1)
C(7) 532 (2) -220(2) 7174 (2) 35(1)
C(8) 2133 (3) -994 (2) 7648 (2) 44 (1)
C(9) 2175 (3) -1246(3) 9283 (2) 0l (1)
C(10) -2066 (3) -2844 (2) 5911 (2) 43 (1)
C(11) -3558(3) -3559(2) 6889 (3) 58 (1)
N(1) -2707 (2) -257(2) 6033 (2) 38 (1)
0(1) -3808(2) 1972 (2) 5987 (2) 51(1)
S (1) 177 (1) 4264 (1) 7855 (1) 49 (1)

Tabla 4. Bond lengths [A] and angles [deg] for exp 68.
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Tabla 5.

The anisotropic displacement factor exponent takes the form:

Anisotropic displacement parameters

(A”2 x 10"3)

for 3a.

-2 pi”®2 [ h"2 a*”*2 Ull + ... + 2 h k a* b* Ul2

Ull U222 U33 U23 Ul3 Ul2
C(1) 51 (1) 42 (1) 60 (1) 5(1) -9(1) 4(1)
C(2) 39(1) 47 (1) 51 (1) 10 (1) -4(1) 11 (1)
C(3) 35(1) 40 (1) 35(1) 12 (1) 4(1) 12 (1)
C(4) 41 (1) 34 (1) 38 (1) 9(1) 6(1) 14 (1)
C(5) 37 (1) 36 (1) 43 (1) 10 (1) 4(1) 14 (1)
C(6) 38 (1) 35(1) 38 (1) 12 (1) 7(1) 15(1)
C(7) 37 (1) 38 (1) 37 (1) 14 (1) 7(1) 16(1)
C(8) 39(1) 45 (1) 53(1) 13(1) 2(1) 19(1)
C(9) 66 (1) 62 (1) 61 (1) 24 (1) -4(1) 27(1)
C(10) 46 (1) 35(1) 49 (1) 10(1) 3(1) 15(1)
C(11) 60 (1) 43(1) 72 (1) 20 (1) 13(1) 9(1)
N (1) 34 (1) 34 (1) 46 (1) 9(1) 0(1) 12 (1)
o(1) 43(1) 40 (1) 70 (1) 6(1) -9(1) 20(1)
S (1) 54 (1) 34 (1) 57 (1) 5(1) -3(1) 14 (1)
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Tabla 6.

Identification code
Empirical formula

Formula weight

Temperature

Wavelength

Crystal system, space group

Unit cell dimensions

Volume

Z, Calculated density
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Limiting indices

Reflections collected / unique
Completeness to theta = 25.242
Refinement method

Data / restraints / parameters
Goodness-of-fit on F*2

Final R indices [I>2sigma (I)]
R indices (all data)
Extinction coefficient

Largest diff. peak and hole

Crystal data and structure refinement for 3ec.

shelx

Cl2 H15 N O S
221.32

293(2) K

0.71073 A
Monoclinic, P 21/c

= 8.5758(2) A alpha = 90 deg.

a
b = 11.4732(4)A beta = 90.065(2)deg.

c = 11.7346(3)A gamma = 90 deg.
1154.59(6) A3

4, 1.273 Mg/m"3

0.253 mm"-1

472

0.45 x 0.20 x 0.19 mm

2.966 to 28.160 deg.

-11<=h<=10, -15<=k<=15, -15<=1<=14
17327 / 2574 [R(int) = 0.0327]
99.9 %

Full-matrix least-squares on F"2
2574 / 0 / 140

1.048

R1

0.0486, wR2 = 0.1276
Rl = 0.0680, wR2 = 0.1431
n/a

0.374 and -0.236 e.A"-3
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Tabla 7. Atomic coordinates ( x 1074) and equivalent isotropic
displacement parameters (A"2 x 1073) for 3c. U(eq) 1is defined as one
third of the trace of the orthogonalized Uij tensor.

X y z U(eq)
0(1) 6245 (2) 4209 (1) 4384 (1) 54 (1)
N(1) 3990 (2) 3333 (2) 4967 (2) 40 (1)
C(12) 5587 (2) 2341 (2) 3696 (2) 41 (1)
C(3) 4610 (2) 1392 (2) 3745 (2) 43 (1)
C(7) 1481 (2) 2637 (2) 5778 (2) 46 (1)
C(11) 5352 (2) 3362 (2) 4356 (2) 40 (1)
C(6) 2942 (2) 2412 (2) 5042 (2) 40 (1)
C(5) 2307 (3) 297 (2) 4493 (2) 0l (1)
C(10) 4(3) 2483 (3) 5053 (2) 65(1)
C(8) 1417 (3) 3870 (3) 6258 (3) 73 (1)
C(1) 6367 (3) 830 (2) 2367 (2) 63 (1)
C(4) 3264 (2) 1406 (2) 4465 (2) 43 (1)
C(2) 5108 (3) 507 (2) 2971 (2) 56 (1)
C(9) 1470 (3) 1815 (3) 6810 (2) 73 (1)
S (1) 7062 (1) 2179 (1) 2718 (1) 57 (1)

Tabla 8. Bond lengths [A] and angles [deg] for 3ec.

0(1)-C(11) 1.237(2)
N(1)-C(11) 1.372(2)
N(1)-C(6) 1.390(2)
N (1)-HN 0.82(2)
C(12)-C(3) 1.375(3)
C(12)-C(11) 1.419(3)
C(12)-S(1) 1.719(2)
C(3)-C(2) 1.428(3)
C(3)-C(4) 1.431(3)
C(7)-C(8) 1.524(3)
C(7)-C(9) 1.536(3)
C(7)-C(10) 1.536(3)
C(7)-C(6) 1.544(3)
C(6)-C(4) 1.367(3)
C(5)-C(4) 1.514(3)
C(5)-H (5A) 0.9600
C(5)-H(5B) 0.9600
C(5)-H(5C) 0.9600
C(10)-H(10A) 0.9600
C(10)-H(10B) 0.9600
C(10)-H(10C) 0.9600
C(8)-H(8A) 0.9600
C(8)-H(8B) 0.9600
C(8)-H(8C) 0.9600
C(1)-C(2) 1.345(3)
C(1l)-s(1) 1.709(3)
C(1l)-H(1) 0.9300
C(2)-H(2) 0.9300
C(9)-H(9R) 0.9600
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Symmetry transformations used to generate equivalent atoms:
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for 1.

Anisotropic displacement parameters (A"2 x 1073)

Tabla 9.

The anisotropic displacement factor exponent takes the form:
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Tabla 10. Crystal data and structure refinement for 5e.

Identification code shelx

Empirical formula C33 H21 N O S
Formula weight 479.57

Temperature 293 (2) K
Wavelength 0.71073 A

Crystal system, space group Monoclinic, P 21/c

Unit cell dimensions a = 22.0506(11) A alpha = 90 deg.
b = 10.8562(4) A beta=114.574 (6)deg.
A

c = 22.7711(9) gamma = 90 deg.

Volume 4957.3(4) A"3

Z, Calculated density 8, 1.285 Mg/m"3
Absorption coefficient 0.158 mm"-1

F(000) 2000

Crystal size 0.26 x 0.24 x 0.15 mm

Theta range for data collection 3.047 to 25.000 deg.

Limiting indices -26<=h<=26, -12<=k<=12, -27<=1<=27
Reflections collected / unique 35681 / 8714 [R(int) = 0.0721]
Completeness to theta = 25.000 99.8 %

Refinement method Full-matrix least-squares on F"2
Data / restraints / parameters 8714 / 0 / 649

Goodness-of-fit on F*2 1.019

Final R indices [I>2sigma (I)] R1 = 0.0595, wR2 = 0.0973

R indices (all data) Rl = 0.1554, wR2 = 0.1324
Extinction coefficient n/a

Largest diff. peak and hole 0.200 and -0.232 e.A"-3
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Tabla 11. Atomic coordinates ( x 1074) and equivalent isotropic
displacement parameters (A"2 x 1073) for rep. U(eq) is defined as one
third of the trace of the orthogonalized Uij tensor.

x y z U(eq)
S (1) 4906 (1) 3010(1) 2759 (1) 90 (1)
N (1) 4033 (1) 5397 (2) 3502 (1) 58 (1)
0(1) 4567 (1) 5779 (2) 2839 (1) 90 (1)
C (1) 4854 (2) 1637 (4) 3110 (2) 92 (1)
C(2) 4591 (2) 1722 (4) 3546 (2) 77 (1)
C(3) 4409 (2) 2977 (3) 3607 (2) 65 (1)
C(4) 4544 (2) 3738 (4) 3200 (2) 66 (1)
C(5) 4175(2) 3470 (3) 4059 (2) 60 (1)
C(6) 4122 (2) 2608 (3) 4544 (2) 63 (1)
C(7) 4680 (2) 2041 (4) 4992 (2) 96 (1)
C(8) 4643 (3) 1263 (5) 5449 (3) 136 (2)
C(9) 4038 (4) 1001 (5) 5457 (3) 132 (2)
C(10) 3480 (3) 1528 (4) 5011 (3) 108 (2)
C(11) 3512 (2) 2336 (3) 4553 (2) 77 (1)
C(12) 4028 (2) 4698 (3) 4028 (2) 58 (1)
C(13) 3908 (2) 5434 (3) 4512 (2) 54 (1)
C(14) 4097 (2) 5040 (3) 5149 (2) 62 (1)
C(15) 3989 (2) 5756 (4) 5591 (2) 72 (1)
C(1l6) 3717 (2) 6909 (4) 5432 (2) 73 (1)
C(17) 3536 (2) 7338 (3) 4812 (2) 65 (1)
C(18) 3626 (2) 6614 (3) 4347 (2) 56 (1)
C(19) 3415(2) 7043 (3) 3687 (2) 56 (1)
C(20) 2904 (2) 8048 (3) 3436 (2) 59 (1)
C(21) 3072 (2) 9283 (4) 3550 (2) 86 (1)
C(22) 2587 (3) 10200 (4) 3293 (2) 105 (2)
C(23) 1942 (3) 9873 (5) 2937 (2) 102 (2)
C(24) 1766 (2) 8666 (4) 2830 (2) 86 (1)
C(25) 2243 (2) 7760 (3) 3075 (2) 64 (1)
C(26) 3624 (2) 6465 (3) 3288 (2) 57 (1)
C(27) 3344 (2) 6723 (4) 2582 (2) 64 (1)
C(28) 2991 (2) 5814 (4) 2153 (2) 88 (1)
C(29) 2669 (2) 6051 (6) 1506 (2) 120 (2)
C(30) 2696 (3) 7174 (7) 1274 (3) 126 (2)
C(31) 3041 (3) 8100 (5) 1681 (3) 110(2)
C(32) 3382 (2) 7882 (4) 2349 (2) 89 (1)
C(33) 4410 (2) 5027 (4) 3151 (2) 68 (1)
S(2) 2908 (1) 12073 (1) 2015(1) 94 (1)
N (2) 970 (1) 12344 (2) 849 (1) 55(1)
0(2) 1485 (1) 12366 (2) 1960 (1) 80 (1)
C(101) 3280 (2) 11820 (4) 1497 (2) 99 (1)
C(102) 2844 (2) 11708 (3) 877 (2) 78 (1)
C(103) 2166 (2) 11830 (3) 792 (2) 60 (1)
C(104) 2146 (2) 12053 (3) 1376 (2) 62 (1)
C(105) 1566 (2) 11708 (3) 216 (2) 56 (1)
C(106) 1626 (2) 11451 (3) -402 (2) 57 (1)
C(107) 1343 (2) 12225 (3) -926(2) 70 (1)
C(108) 1424 (2) 12021 (4) -1485(2) 84 (1)
C(109) 1792 (2) 11038 (5) -1530(2) 97 (1)
C(110) 2073 (2) 10260 (4) -1019(2) 88 (1)
C(111) 1994 (2) 10456 (3) -453(2) 71 (1)
C(112) 965 (2) 11883 (3) 261 (1) 51 (1)
C(113) 302 (2) 11520 (3) -227(1) 48 (1)
C(114) -274(2) 11927 (3) -177(2) 52 (1)

S
(0]
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for Se.

[A] and angles [deqg]

Bond lengths

Tabla 12.
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C(104)-C(103)-C(105) 121.
C(104)-C(103)-C(102) 109.
C(105)-C(103)-C(102) 129.
C(103)-C(104)-C(133) 123.
C(103)-C(104)-5(2) 114.
C(133)-C(104)-5(2) 122.
C(112)-C(105)-C(103) 117.
C(112)-C(105)-C(106) 123.
C(103)-C(105)-C(106) 118.
C(107)-C(106)-C(111) 118.
C(107)-C(106)-C(105) 121.
C(111)-C(106)-C(105) 120.
C(108)-C(107)-C(106) 121.
C(108)-C(107)-H (10E) 119.
C(106)-C(107)-H(10E) 119.
C(109)-C(108)-C(107) 120.
C(109)-C(108)-H (10F) 119.
C(107)-C(108)-H(10F) 119.
C(110)-C(109)-C(108) 119.
C(110)-C(109)-H(10G) 120.
C(108)-C(109)-H(10G) 120.
C(109)-C(110)-C(111) 120.
C(109)-C(110)-H(11B) 119.
C(111)-C(110)-H(11B) 119.
C(106)-C(111)-C(110) 120.
C(106)-C(111)-H(11C) 119.
C(110)-C(111)-H(11lC) 119.
C(105)-C(112)-N(2) 118.
C(105)-C(112)-C(113) 125.
N(2)-C(112)-C(113) 114.
C(114)-C(113)-C(118) 118.
C(114)-C(113)-C(112) 120.
C(118)-C(113)-C(112) 121.
C(113)-C(114)-C(115) 119.
C(113)-C(114)-C(126) 119.
C(115)-C(114)-C(126) 121.
C(116)-C(115)-C(114) 120.
C(116)-C(115)-H(11D) 119.
C(114)-C(115)-H(11D) 119.
C(117)-C(116)-C(115) 119.
C(117)-C(116)-H(11E) 120.
C(115)-C(116)-H(11E) 120.
C(118)-C(117)-C(116) 120.
C(118)-C(117)-H(11F) 119.
C(116)-C(117)-H(L11F) 119.
C(117)-C(118)-C(113) 121.
C(117)-C(118)-H(11G) 119.
C(113)-C(118)-H(11G) 119.
C(126)-C(119)-N(2) 119.
C(126)-C(119)-C(120) 121.
N(2)-C(119)-C(120) 118.
C(125)-C(120)-C(121) 118.
C(125)-C(120)-C(119) 119.
C(121)-C(120)-C(119) 121.
C(120)-C(121)-C(122) 121.
C(120)-C(121)-H(12A) 119.
C(122)-C(121)-H(12A) 119.
C(123)-C(122)-C(121) 119.
C(123)-C(122)-H(12B) 120.
C(121)-C(122)-H(12B) 120.
C(124)-C(123)-C(122) 120.
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C(124)-C(123)-H(12C) 119.8
C(122)-C(123)-H(12C) 119.8
C(123)-C(124)-C(125) 119.8(4)
C(123)-C(124)-H(12D) 120.1
C(125)-C(124)-H(12D) 120.1
C(120)-C(125)-C(124) 120.9(4)
C(120)-C(125)-H(12E) 119.5
C(124)-C(125)-H(12E) 119.5
C(119)-C(126)-C(114) 120.9(3)
C(119)-C(126)-C(127) 120.5(3)
C(114)-C(126)-C(127) 118.5(3)
C(128)-C(127)-C(132) 118.2(3)
C(128)-C(127)-C(126) 119.6(3)
C(132)-C(127)-C(126) 122.2(3)
C(129)-C(128)-C(127) 121.5(4)
C(129)-C(128)-H(12F) 119.2
C(127)-C(128)-H(12F) 119.2
C(130)-C(129)-C(128) 120.2(4)
C(130)-C(129)-H(12G) 119.9
C(128)-C(129)-H(12G) 119.9
C(129)-C(130)-C(131) 119.6(4)
C(129)-C(130)-H(13A) 120.2
C(131)-C(130)-H(13A) 120.2
C(130)-C(131)-C(132) 120.3(4)
C(130)-C(131)-H(13B) 119.8
C(132)-C(131)-H(13B) 119.8
C(131)-C(132)-C(127) 120.1(4)
C(131)-C(132)-H(13C) 120.0
C(127)-C(132)-H(13C) 120.0
0(2)-C(133)-N(2) 121.0(3)
0(2)-C(133)-C(104) 125.9(3)
N(2)-C(133)-C(104) 113.1(3)

Symmetry transformations used to generate equivalent atoms:
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for 5Se

Anisotropic displacement parameters (A"2 x 1073)

Tabla 13.

The anisotropic displacement factor exponent takes the form:
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