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SUPPORTING INFORMATION 

Materials and Methods 

 Proton nuclear magnetic resonance spectra (1H NMR) were obtained at 200 MHz 

on a DPX-200 NMR spectrometer or at 400 MHz on a DPX-400 NMR spectrometer. Spectra were 

recorded in CDCl3 solutions. Chemical shifts are reported in ppm, referenced to the solvent peak of 

CDCl3 or tetramethylsilane (TMS) as the external reference. Data are reported as follows: chemical 

shift (δ), multiplicity, coupling constant (J) in Hertz and integrated intensity. Carbon-13 nuclear 

magnetic resonance spectra (13C NMR) were obtained either at 50 MHz on a DPX-200 NMR 

spectrometer or at 100 MHz on a DPX-400 NMR spectrometer. Spectra were recorded in CDCl3 

solutions. Chemical shifts are reported in ppm, referenced to the solvent peak of CDCl3. 

Abbreviations to denote the multiplicity of a particular signal are s (singlet), d (doublet), t (triplet), 

q (quartet), quint (quintet), sex (sextet), dt (double triplet), td (triple doublet) and m (multiplet). 

High resolution mass spectra were recorded on a Kratos MS50TC double focusing magnetic sector 

mass spectrometer using EI at 70 eV. Column chromatography was performed using Merck Silica 

Gel (230-400 mesh) following the methods described by Still.1 Thin layer chromatography (TLC) 

was performed using Merck Silica Gel GF254, 0.25 mm thickness. For visualization, TLC plates 

were either placed under ultraviolet light, or stained with iodine vapor, or acidic vanillin. Most 

reactions were monitored by TLC for disappearance of starting material. The following solvents 

were dried and purified by distillation from the reagents indicated: tetrahydrofuran from sodium 

with a benzophenone ketyl indicator. All other solvents were ACS or HPLC grade unless otherwise 

noted. Air- and moisture-sensitive reactions were conducted in flame-dried or oven dried glassware 

equipped with tightly fitted rubber septa and under a positive atmosphere of dry nitrogen or argon. 

                                                           
(1) Still, W.C., Kahn, M., Mitra, A.; J. Org. Chem. 1978, 43, 2923. 
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All synthesized and tested compounds were obtained in purity superior to 98% determined by 

combustion analysis, HPLC and gas chromatography. Reagents and solvents were handled using 

standard syringe techniques. Temperatures above room temperature were maintained by use of a 

mineral oil bath with an electrically heated coil connected to a Variac controller. 

 

Table 1. Effect of different pretreatment times with bis-vinyl selenides administered to mice in the formalin test. 

Groups Time (min) Formalin Edema(mm) 
First (sec) Second (sec) 

Control  70.5  (± 3.19)   152.3 (± 0.63)       0.06 (± 0.003) 
3t     
 30 48.3* (± 6.08)  95.5 (± 29.06)       0.05 (± 0.009) 
 60 31.2*  (±3.96) 37.25* (± 22.4)       0.05 (± 0.005) 
3f     
 30 77     (± 12.7)    133 (± 12.7)       0.06 (± 0.006) 
 60 73.4  (± 9.64)    183 (± 9.64)       0.05 (± 0.005) 
3h     
 30 48*  (± 2.8)     76* (± 9.01)       0.06 (± 0.005) 
 60 57.3 (± 6.94)   90.7* (± 9.21)       0.05 (± 0.007) 
3a     
 30 34.5* (±5.13)   145 (±5.13)       0.05 (± 0.004) 
 60 36*   (± 9.73)   131.6  (±9.73)       0.06 (± 0.008) 
3d      
 30 58.8 (± 10.64)    106* (± 9.07)       0.05 (± 0.004) 
 60 44.1  (± 7.04)    96.7*(± 18.1)       0.06 (± 0.006) 
Bis-vinyl selenides were administered at a dose of 50 mg/kg (i.g.) at different pre-treatment times before the formalin test. 
Data are reported as the mean ± S.E.M. of 5-7 animals. Asterisks denote the significance levels, when compared to the 
control group (One-way ANOVA followed by the Duncan’s test) (*) p < 0.05. 
 
Table 2. Effect of a single acute dose of bis-vinyl selenides administered to mice on parameters of toxicity. 
 
Groups ASTa  ALTa  Ureab - ALA-Dc Na,K ATPased 

  Hepatic Cerebral 
Control  170.73(±0.38) 50.54(±1.57) 25.5(±1.004) 24.0 (±0.30) 5.17(±0.43) 27.32(±0.50) 

 
3t  144.68(±16.81) 51.15(±2.10) 25.0(±1.21) 22.75 (±0.73) 4.01(±0.27) 32.47(±3.75) 
       
       
3f 256.43*(±29.71) 43.15(±8.14) 20.1(±2.08)  20.7*(±1.34) 5.75(±0.48) 26.8(±5.79) 
       
       
3h 189.7(±13.11) 61.5(±7.52) 29.4(±1.60) 24.16 (±0.87) 5.5(±0.81) 29.7(±5.9) 
       
       
3a 188.32(±20.55) 45.43(±2.80) 22.9(±2.10) 24.83(±1.625) 5.51(±0.38) 31.92(±5.52) 
       
       
3d 188.27(±36.87) 47.0(±2.21) 23.9(±1.95) 24.78 (±2.25) 5.41(±0.21) 26.57(±2.24) 
       
       
Bis-vinyl selenides were administered at a dose of 50 mg/kg (i.g.), 72h after administration the parameters of toxicity 
were determined in mice. Data are reported as the mean ± S.E.M. of 5-7 animals. Asterisks denote the significance levels, 
when compared to the control group (Student t test) (*) p <0.05 a expressed as UI/l, b expressed as mg/dl, c expressed as 
nmol PBG/mg protein/h, d expressed as nmol de Pi/mg protein/min. 
 
 
General Procedure for the Preparation of the bis-vinyl-chalcogenides. 

To a Schlenk tube, under ambient atmosphere, containing a mixture of the appropriate diorganoyl 

dichalcogenide (0.55 equiv) in CH3NO2 (0.5 mL) was added, at room temperature, the FeCl3 (0.1 equiv, 10 
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mol%).  The resulting solution was stirred for 15 min at this temperature. After that the corresponding alkyne 

(0.5 mmol) in CH3NO2 (0.5 mL) was added and resulting solution was stirred under reflux for 12 hours. The 

reaction mixture was diluted with ethyl acetate (20 mL) and washed with a saturated solution of NH4Cl (3 x 

10 mL). The organic phase was separated, dried over MgSO4, and concentrated under vacuum. The residue 

was purified by flash chromatography eluted with hexane/acetate (95:5). 

   (E)-1,2-diphenyl-1,2-bis(phenylselenyl)ethene (3a): Yield: 0.226g (92%). White 

solid. mp = 155-158 °C. 1H RMN  (CDCl3, 400 MHz), δ (ppm):7.24-7.21 (m, 4H), 

7.19-7.03 (m, 12H), 7.01-6.96 ( m, 4H). RMN 13C (CDCl3, 100 MHz), δ (ppm): 

140.5, 135.0, 133.1, 130.0, 129.5, 128.3, 127.6, 127.4, 102.3. MS (relative intensity) 

m/z: 492 (13), 335 (25), 254 (27), 178 (100), 152 (19), 77 (10). Anal. (%) calcd. for C26H20Se2: C 63.68, H 

4.110. Found: C 63.74, H 4.18. 

(E)-1,2-bis(4-methoxyphenylselenyl)-1,2-diphenylethene(3b): 
Yield: 0.165g (60%). Yellow solid. mp = 164-167 °C. 1H RMN  
(CDCl3, 400 MHz), δ (ppm): 7.20-7.11 ( m, 10H), 7.08-7.05 (m, 
4H), 6.54-6.49 (m, 4H), 3.68 (s, 6H). 13C RMN  (CDCl3, 50 MHz), 
δ (ppm): 159.9, 140.5, 137.2, 132.5, 129.4, 127.7, 127.2, 120.3, 

113.9, 55.1. MS (relative intensity) m/z: 552 (9), 373 (7), 365 (25), 281 (30), 253 (25), 207 (100), 186 
(58), 178 (75), 133 (17), 77 99). Anal. HRMS calcd. for C28H24O2Se2 (M+Na+): 552.0107. Found: 552.0113. 

 

 (E)-1,2-bis(2-methoxyphenylselenyl)-1,2-diphenylethene (3c): Yield: 0.196g 

(71%). White solid.  mp = 156-159 °C. 1H RMN (CDCl3, 200 MHz), δ (ppm): 

7.37-7.25 (m, 6H), 7.16-7.07 (m, 8H), 6.71-6.63 (m, 2H), 6.58-6.53 (m, 2H), 

3.69 (s, 6H). 13C RMN  (CDCl3, 50 MHz), δ (ppm):158.2, 141.2, 135.5, 133.5, 

129.4, 129.0, 128.9, 127.3, 127.2, 120.7, 119.9, 110.2, 55.5. MS (relative intensity) m/z: 551 (17), 365 (29), 

284 (14), 207 (21), 178 (100), 159 (17), 107 (36), 77 (33). Anal. HRMS calcd. for C28H24O2Se2 (M+Na+): 

551.0107. Found: 552.0117. 

 

 

(E)-1,2-diphenyl-1,2-bis(p-tolylselenyl)ethene (3d): Yield: 0.195g 

(75%). Yellow solid. mp = 133-136 °C. 1H RMN (CDCl3, 200 MHz), δ 

(ppm): 7.32-7.08 (m, 10H), 7.05 (d, J = 8.1 Hz, 4H), 6.79 (d, J = 7.8 Hz, 

4H), 2.17 (s, 6H). 13C RMN (CDCl3, 100 MHz), δ (ppm): 140.8, 137.3, 135.1, 133.0, 125.5, 129.1, 129.6, 

127.3, 126.4, 21.0. MS (relative intensity) m/z: 518 (16), 353 (7), 372 (16), 353 (12), 207 (28), 178 (100), 152 

(22), 133 (5), 76 (4). Anal. (%) calcd. for C28H24Se2: C 64.87, H 4.67. Found: C 64.96, H 4.72. 

 

(E)-1,2-diphenyl-1,2-bis(o-tolylselenyl)ethene (3e): Yield: 0.182g (70%). White 

solid. mp = 190-193 °C. 1H  RMN (CDCl3, 400 MHz), δ (ppm): 7.25-7.20 (m, 

5H), 7.16-7.09 (m, 5H), 6.97-6.95 (m, 2H), 6.84-6.80 (m, 2H), 2.23 (s, 6H). 13C 

RMN (CDCl3, 50 MHz), δ (ppm):141.3, 140.9, 136.6, 133.5, 131.0, 129.5, 129.0, 
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128.1, 127.48, 127.3, 125.8, 22.8. MS (relative intensity) m/z: 520 (7), 349 (16), 281 (27), 253 (28), 107 

(100), 178 (80), 152 (19), 133 (17), 91 (66), 73 (40). Anal. (%) calcd. for C28H24Se2: C 64.87, H 4.67. Found: 

C 64.93, H 4.71. 

 

 

 

(E)-1,2-bis(4-chlorophenylselenyl)-1,2-diphenylethene (3f): Yield: 0.179g 

(65%). Yellow solid. mp = 178-181 °C. 1H RMN (CDCl3, 200 MHz), δ (ppm): 

7,23-7,13 (m, 10H), 7,08 (d, J = 8,3 Hz, 4H), 6,96 (d, J = 8,6 Hz, 4 H). 13C  RMN  

(CDCl3, 100 MHz), δ (ppm):140,2, 136,3, 133,9, 133,1, 129,4, 129,1, 128,1, 129,9, 127,7. MS (relative 

intensity)  m/z: 553 (5), 348 (15), 281 927), 253 (21), 214 (12), 207 (100), 176 (28), 151 (10), 96 (3), 91 (54), 

73 (40). Anal. HRMS calcd. for C26H18Cl2Se2 (M+Na+): 559.9113. Found: 559.9141. 

 

(E)-1,2-bis(4-fluorophenylselenyl)-1,2-diphenylethene (3g): Yield: 0.198g 

(75%). White solid. mp = 134-137 °C. 1H RMN (CDCl3, 400 MHz), δ (ppm): 

7.22-7.01( m, 14H), 6.71-6.65 (m, 4H), 13C RMN (CDCl3, 100 MHz), δ 

(ppm): 162.5 (d, 1J = 248 Hz), 140.2, 135.5 (d, 3J = 8.7 Hz), 132.7 ,128.4, 127.8, 127.6, 124.5 (d, 4J = 3.6 

Hz), 115.5 (d, 2J = 21.9 Hz). MS (relative intensity) m/z: 528 (8), 353 (20), 281 (4), 253 (28), 207 (100), 178 

(80), 152 (19), 133 917), 91 (66), 73 (40). Anal. (%) calcd. for C26H18F2Se2: C 59.33, H 3.45. Found: C 59.48, 

H 3.51. 

 

(E)-1,2-diphenyl-1,2-bis(3-(trifluoromethyl)phenylselenyl)ethene (3h): 

Yield: 0.255g (81%). White solid. mp = 128-131 °C. 1H RMN (CDCl3, 400 

MHz), δ (ppm): 7.39-7.35 (m, 4H), 7.32-7. 29 (m, 2H), 7.25-7.08 (m, 12H). 13C 

RMN  (CDCl3, 100 MHz), δ (ppm): 139.8, 138.1, 133.0, 131.8 (q, J = 4.4 Hz), 

131.0, 130.7(q, J = 32.2 Hz), 129.4, 128.6, 128.0, 127.9, 124.2 (q, J =3.6 Hz), 123.5 (q, J = 272.2 Hz). MS 

(relative intensity) m/z:628 (3), 625 (7), 403 (16), 363 (9), 322 (8), 178 (100), 152 (13), 126  (34). Anal. 

HRMS calcd. for C28H18F6Se2 (M+Na+): 697.9643. Found: 697.9758. 

 

(E)-1,2-bis(butylselenyl)-1,2-diphenylethene (3i): Yield: 0.132g (58%). Yellow 

solid. mp = 80-83 °C. 1H RMN (CDCl3, 400 MHz), δ (ppm): 7.41-7.35 (m, 8H), 

7.32-7.28 (m, 2H), 2.14 (qui, J = 7.3 Hz, 4H), 1.33 (qui, J = 7.6 Hz, 4H), 1.12 (sex, J 

= 7.6 Hz, 4H), 0.71 (t, J = 7.6 Hz, 6H). 13C RMN (CDCl3, 100 MHz), δ (ppm): 

141.1, 130.6, 129.5, 128.1, 127.5, 32.3, 27.0, 22.7, 13.4. MS (relative intensity) m/z: 352 (10), 304 (23), 228 

(21), 207 (53), 178 (84), 152 (18), 91 (5), 55 (14). Anal. HRMS calcd. for C22H28Se2 (M+Na+): 452.0521. 

Found: 452.0530. 

 

 

(E)-1,2-bis(naphthalen-1-ylselenyl)-1,2-diphenylethene (3j): Yield: 0.151g 

(51%). White solid. mp = 167-170 °C. 1H RMN (CDCl3, 200 MHz), δ (ppm): 
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8.19 -8.12 (m, 2H), 7.71-7.54 (m, 4H), 7.51-7.38 (m, 6H), 7.12-6.95 (m, 12H). 13C RMN (CDCl3, 100 MHz), 

δ (ppm): 150.5, 135.7, 134.9, 133.7, 133.5, 129.5, 129.1, 129.0, 128.4, 128.2, 127.2, 126.3, 125.8, 125.1. MS 

(relative intensity) m/z: 392 (5), 304 (23), 228 (21), 207 (53), 178 (84), 152 (18), 128 (22), 126 (19) 115 

(100), 77 (7). Anal. (%) calcd. for C34H24Se2: C 69.16, H 4.10. Found: C 69.28, H 4.17. 

 

(E)-(1-(4-chlorophenyl)-2-phenylethene-1,2-diyl)bis(phenylselene) (3k): Yield: 

0.255g (91%). White solid. mp = 80-83 °C. 1H RMN (CDCl3, 400 MHz), δ (ppm): 

7.22-7.10 (m, 14H), 6.72-6.65 (m, 4H). 13C RMN (CDCl3, 50 MHz), δ (ppm): 

140.5, 139.2, 135.1, 135.6, 134.7, 134.0, 133.2, 131.4, 130.9, 129.9, 129.4, 128.8, 

128.6, 128.4, 127.9, 127.7, 127.6. MS (relative intensity) m/z: 525 (9), 368 (14), 333 (27), 331 (15), 252 (22), 

211 (100), 176 (80), 156 (22), 150 (26), 77 (14). Anal. (%) calcd. for C26H19ClSe2: C 59.60, H 3.65. Found: C 

59.62, H 3.69. 

 

(E)-(1-(4-chlorophenyl)-2-phenylethene-1,2-diyl)bis(p-tolylselene) (3l): 

Yield: 0.177g (64%). White solid. mp = 135-138 °C. 1H RMN  (CDCl3, 

200 MHz), δ (ppm): 7.23-6.99 (m, 13H), 6.88-6.77 (m, 4H), 2.22-1.14 (m, 

6H). 13C RMN (CDCl3, 100 MHz), δ (ppm): 140.7, 139.4, 137.7, 137.6, 

135.2, 134.1, 133.0, 131.8, 130.9, 130.8, 129.5, 129.4, 129.2, 128.8, 127.8, 127.7, 127.4, 126.6, 126.2, 21.0 

(2C). MS (relative intensity) m/z: 556 (5), 553 (10), 383 (19), 383 (19), 348 (31), 281 (16), 268 (10), 212 (86), 

176 (59), 170 (20), 151 (21), 83 (10), 91 (100), 73 (25). Anal. HRMS calcd. for C29H26ClSe2 (M+Na+): 

553.9819. Found: 553.9829. 

 

(E)-(1-(4-chlorophenyl)-2-phenylethene-1,2-diyl)bis((4-

chlorophenyl)selene) (3m): Yield: 0.232g (78%). White solid. mp = 

131-139 °C. RMN 1H (CDCl3, 400 MHz), δ (ppm): 7.23-7.14 (m, 9H), 

7.01-7.05 (m, 4H), 7.02-6.95 (m, 4H). RMN 13C (CDCl3, 100 MHz), δ 

(ppm):140.2, 138.8, 136.5, 136.27, 134.6, 134.3, 134.3, 133.7, 130.8, 129.4, 129.9, 128.7, 128.2, 127.9, 

127.8. MS (relative intensity) m/z: 596 (4), 593 (5), 403 (12), 370 (10), 366 (11), 281 (17), 153 (16), 212 

(100), 207 (62), 190 (21), 176 (70), 156 (14), 133 (11), 77 (7). Anal. HRMS calcd. for C26H17Cl3Se2 (M+Na+): 

593.8726. Found: 593.8738. 

 

(E)-(1-(4-chlorophenyl)-2-phenylethene-1,2-diyl)bis(phenylselene) (3n): Yield: 

0.205g (78%). White solid. mp = 115-118 °C. 1H RMN (CDCl3, 400 MHz), δ 

(ppm): 7.36-7.15 (m, 10H), 7.12-6.96 (m, 9H). 13C  RMN (CDCl3, 100 MHz), δ 

(ppm): 139.9, 138.8, 136.6, 134.98, 132.8, 132.7, 131.2, 131.1, 129.7, 129.5, 129.3, 128.7, 128.6, 128.4, 

128.3, 128.1, 127.8, 127.7, 127.4, 125.9. MS (relative intensity) m/z: 525 (5), 341 (12), 334 (16), 332 (10), 

282 (10), 212 (63), 207 (100), 176 (49), 116 (16), 77 (19). Anal. HRMS calcd. for C26H19ClSe2 (M+Na+): 

525.9506. Found: 525.9533. 
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(E)-(1-(4-methoxyphenyl)-2-phenylethene-1,2-diyl)bis(phenylselene) (3o): Yield: 0. 188g (72%). Yellow 

solid. mp = 52-55 °C. 1H RMN (CDCl3, 400 MHz), δ (ppm): 7.28-6.94 (m, 16 H), 6.9-6.84 (m, 1H), 6.76-6.63 

(m, 2H). 13C RMN (CDCl3, 100 MHz), δ (ppm): 158.9, 140.8, 135.1, 134.2, 134.0, 133.2, 131.4, 130.9, 130.5, 

130.3, 130.17, 128.5, 128.6, 128.3, 127.6, 127.2, 126.2, 113.1, 55.1. MS (relative intensity) m/z: 522 (11), 365 

(42), 284 (12), 208 (100), 193 (62), 165 (66), 139 (9), 77 (9). Anal. HRMS calcd. for C27H22OSe2 (M+Na+): 

522.0001. Found: 522.0012. 

 

(Z)-(1-(4-methoxyphenyl)-2-phenylethene-1,2-diyl)bis(p-tolylselene) 

(3p): Yield: 0.173g (63%). Yellow solid. mp = 121-123 °C.  1H RMN 

(CDCl3, 400 MHz), δ (ppm): 7.24-7.09 (m, 7H), 7.06-7.03 (m, 4H), 6.82-

7.78 (m, 4H), 6.719-6.69 (m, 2H), 3.74 (s, 3H), 2.19 (s, 6H). 13C  RMN 

(CDCl3, 50 MHz), δ (ppm): 158.6, 140.8, 137.3,137.1, 135.2, 137.7, 133.2, 132.5, 130.8, 129.5, 129.2, 129.1, 

127.5, 127.2, 126.7, 126.4, 113.0, 55.1, 21.1. MS (relative intensity) m/z: 550 (14), 348 (13), 379 (52), 364 

(9), 298 (17), 208 (100), 193 (78), 165 (79), 139 (10), 91 (35). Anal. (%) calcd. for C29H26OSe2: C 63.51, H 

4.78. Found: C 63.74, H 4.82. 

 

(E)-(1-(4-methoxyphenyl)-2-phenylethene-1,2-diyl)bis((4-

chlorophenyl)selene)(3q): Yield: 0.224g (76%). Yellow solid. mp = 80-86 

°C. 1H RMN (CDCl3, 400 MHz). δ (ppm): 7.25-7.05 (m, 10H), 7.03-6.92 

(m, 4H), 6.83-6.81 (m, 1H), 6.76-6.68 (m, 2H), 3.73 (s, 3H). 13C  RMN 

(CDCl3, 50 MHz), δ (ppm): 159.0, 141.3, 140.0, 136.3, 136.2, 133.9, 133.8, 

129.3, 128.9, 128.5(2C), 128.1, 128.0, 127.8, 127.7, 121.9, 114.8, 113.5, 55.2. MS (relative intensity) m/z: 

591 (4), 401 (13), 399 (29), 364 (19), 208 (100), 193 (60), 165 (64), 139 (9), 73 (11). Anal. HRMS calcd. for 

C27H20Cl2OSe2 (M+Na+): 589.9222. Found: 589.9230. 

 

(E)-(1-(3-methoxyphenyl)-2-phenylethene-1,2-diyl)bis(phenylselene) (3r): 

Yield: 0.162g (62%). White solid. mp = 112-115 °C. RMN 1H (CDCl3, 400 

MHz), δ (ppm): 7.24- 6.97 (m, 16H), 6.87-6.85 (m, 1H), 6.72 (s, 1H), 6.68-6.65 

(m, 1H), 3.69 (s, 3H). RMN 13C (CDCl3, 100 MHz), δ (ppm):158.9, 141.8, 140.5, 

135.1, 134.3, 134.0, 128.7, 127.5, 127.4 (2C),122.0, 114.7, 113.6, 55.2. MS (relative intensity) m/z: 522 (23), 

520 (21), 350 (13), 313 (10), 285 (19), 253 (17), 208 (100), 178 (73), 165 (65), 152 (14), 77 (23). Anal. 

HRMS calcd. for C27H22OSe2: C 62.32, H 4.26. Found: C 62.45, H 4.30. 

 

(E)-(1-phenylhept-1-ene-1,2-diyl)bis(phenylselene) (3s): Yield: 0.206g (85%). 

Yellow oil. 1H RMN (CDCl3, 400 MHz), δ (ppm): 7.48-7.45 (m, 2H), 7.29-7.23 

(m, 5H), 7.13-7.05 (m, 8H), 2.64 (t, J = 7.8 Hz, 2H), 1.57 ( qui, J = 7.6 Hz, 2H), 

1.27-1.19 (m, 4H), 0.85 (t, J = 6.6 Hz, 3H). 13C RMN (CDCl3, 100 MHz), δ (ppm): 141.8, 137.3, 134.6, 

134.2, 131.3, 130.5, 130.3, 129.5, 129.9, 128.6, 127.6, 127.5, 127.2, 127.1, 37.7, 31.3, 29.0, 22.4, 13.9. MS 

(relative intensity) m/z: 488 (4), 486 (13), 258 (35), 207(17), 178 (100), 156 (17), 143 (40), 129 (48), 115 
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(78), 91 (64), 71 (22), 65 (6), 55 (7), 51 (6). Anal.  HRMS calcd. for C25H26Se2: C 486.0365. Found: 

486.0378. 

 

(E)-(1-phenylethene-1,2-diyl)bis(phenylselene) (3t): Yield: 0.124g (60%). 

Yellow oil. 1H RMN (CDCl3, 400 MHz), δ (ppm): 7.55-7. 14 (m, 15H), 7.07 (s, 

1H). 13C RMN (CDCl3, 50 MHz), δ (ppm): 139.5, 133.0, 132.1, 131.1, 130.6, 

130.4, 129.3, 129.2, 128.6, 128.3, 128.4, 127.5, 127.4, 126.0. MS (relative intensity) m/z: 415 (9), 280 (10), 

258 (19), 252 (9), 206 (25), 178 (100), 156 (48), 151 (10), 77 (66). Anal. HRMS calcd. for C20H16Se2: C 

415.9582. Found: 415.9602. 

 

 

(E)-1,2-diphenyl-1,2-bis(phenylthio)ethene) (3u): Yield: 0.123g (62%). White 

solid. mp = 106-106 °C. 1H RMN (CDCl3, 400 MHz) , δ (ppm): 7.49-7.37 (m, 3H), 

7.19-6.99 (m, 16H), 7.00-6.89 (m, 1H). 13C RMN (CDCl3, 100 MHz), δ (ppm): 

138.9, 134.4, 131.7, 130.6, 129.9, 128.1, 128.3, 127.3, 126.8. MS (relative intensity) m/z: 396 (49), 287 (30), 

271 (13), 253 (41), 209 (51), 206 (56), 178 (100), 165 (43), 152 (42), 108 (29), 77 (18). Anal. HRMS calcd. 

for C26H20S2 (M+Na+): 396.1006. Found: 396. 1019. 

 

 

(E)-(1-(2-chlorophenyl)-2-phenylethene-1,2-diyl)bis(phenylsulfide) (3v): 

Yield: 0.091g (42%). White solid. mp = 43-46 °C. 1H  RMN (CDCl3, 400 MHz), δ 

(ppm): 7.54-6.99 (m, 19H). 13C RMN (CDCl3, 100 MHz), δ (ppm):137.6, 137.0, 

134.7, 134.2, 133.3, 132.5, 132.0, 131.5, 130.1, 129.6, 129.3, 129.0, 128.8, 128.3 (2C), 127.8, 127.7, 127.1, 

126.0. MS (intensidade relativa) m/z: 430 (3), 341 (5), 281 (21), 253 (17), 207 (100), 190 (16), 133 (17), 96 

(15), 73 (26). Anal. HRMS calcd. for C26H19ClS2: 430.0617. Found: 430.0629. 

 
 

(E)-(1-phenylethene-1,2-diyl)bis(phenylsulfide (3w): Yield: 0.064g (40%). 

colorless oil . 1H RMN (CDCl3, 400 MHz), δ (ppm): 7.60-7.56 (m, 2 H), 7.34-

7.17 (m, 15 H), 7.14-7.09 (m, 1H), 6.89 (s, 1H). 13C RMN (CDCl3, 50 MHz), δ 

(ppm): 138.9, 137.4, 134.4, 134.2, 131.7, 131.5, 130.6, 129.9, 128.5, 128.3, 127.6 (2C), 127.3, 126.7. MS 

(relative intensity) m/z: 331 (4), 281 (12), 253 (15), 209 (13), 207 (100), 191 (13), 123 (14), 96 (14), 73 (7). 

Anal.  

 

 

 

 

 

 

 

Ph

S Ph

S

3u

Ph

Se H

Se

3t

Ph

S C6H4-Cl-o

S
3v

Ph

S H

S

3w

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



 S8

 

SELECTED SPETRA 

 

 

 

 

 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.5

6.906.957.007.057.107.157.207.25

 12.0  4.2  4.0 

 

 

 

 

00101020203030404050506060707080809090100100110110120120130130140140150150160160170170  

 

 

Ph

Se Ph

Se

3a

Ph

Se Ph

Se

3a

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



 S9

 

 

 

 

 

 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.5

 6.0 

6.306.406.506.606.706.806.907.007.107.20

4.0  4.1  10.0 

 

 

 

 

 

 

 

00101020203030404050506060707080809090100100110110120120130130140140150150160160  

 

 

Ph

Se Ph

Se

MeO

OMe

3b

Ph

Se Ph

Se

MeO

OMe

3b

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



 S10

 

 

-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0

 8.2  6.4  6.0  2.0  2.0 

6.506.606.706.806.907.007.107.207.30

 2.0  1.9  8.1  6.3 

 

 

 

 

 

00101020203030404050506060707080809090100100110110120120130130140140150150160160  

 

 

 

Ph

Se Ph

Se

OMe

MeO
3c

Ph

Se Ph

Se

OMe

MeO
3c

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



 S11

 

 

 

 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.5

 10.1 6.0  4.0  3.9 

6.706.806.907.007.107.20

 4.0  4.0  10.6 

 

 

 

 

0102030405060708090100110120130140

126127128129130131132133134135

 

 

 

Ph

Se Ph

Se

Me

Me

3d

Ph

Se Ph

Se

Me

Me

3d

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



 S12

 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.0

 6.0 

6.706.806.907.007.107.207.30

 2.0  1.7  5.0  6.8 

 

 

 

 

0102030405060708090100110120130140

125126127128129130131132133134135136137138139140141142143

 

 

 

Ph

Se Ph

Se

Me

Me3e

Ph

Se Ph

Se

Me

Me3e

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



 S13

 

 

 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.0

 4.0  4.1  10.1 

6.907.007.107.207.30

 4.0  10.3  4.0 

 

 

 

 

 

 

0102030405060708090100110120130140

127.6127.8128.0128.2128.4128.6128.8129.0129.2129.4

 

 

 

 

 

 

 

 

 

Ph

Se Ph

Se

Cl

Cl

3f

Ph

Se Ph

Se

Cl

Cl

3f

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



 S14

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.5

6.606.706.806.907.007.107.207.307.40

 14.1  4.0 

 

 

0102030405060708090100110120130140

125126127128129130131132133134135136137138139140141142143

 

 

 

Ph

Se Ph

Se

F

F

3g

Ph

Se Ph

Se

F

F

3g

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



 S15

 

 

 

 

 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.5

7.007.057.107.157.207.257.307.357.40

 4.1  2.3  12.0 

 

 

 

 

 

0102030405060708090100110120130140

128.0128.5129.0129.5130.0130.5131.0131.5132.0132.5133.0

 

 

 

 

 

 

Ph

Se Ph

Se

F3C

CF3
3h

Ph

Se Ph

Se

F3C

CF3
3h

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



 S16

 

 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.5

 6.0  4.0  4.1  4.0  10.0 

7.257.307.357.407.45

 2.0  8.0 

 

 

 

 

 

 

00101020203030404050506060707080809090100100110110120120130130140140  

 

 

 

 

 

Ph

(n-Bu)Se Ph

Se(Bu-n)

3i

Ph

(n-Bu)Se Ph

Se(Bu-n)

3i

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



 S17

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.5

6.807.007.207.407.607.808.008.20

12.0 6.3 4.5 2.0 

 

 

 

 

0102030405060708090100110120130140

124.5125.0125.5126.0126.5127.0127.5128.0128.5129.0129.5130.0

 

  

 

Ph

Se Ph

Se

3j

Ph

Se Ph

Se

3j

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



 S18

 

 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.5

6.706.806.907.007.107.20

 4.0  14.5 

 

 

 

 

0102030405060708090100110120130140

128.0128.5129.0129.5130.0130.5131.0131.5132.0132.5133.0133.5134.0134.5135.0

 

 

 

Ph

Se C6H4-Cl-p

Se

3k

Ph

Se C6H4-Cl-p

Se

3k

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



 S19

 

 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.5

 4.4  13.0 

2.1602.1702.1802.1902.2002.2102.220

 3.0  3.0 

 

 

 

 

 

0102030405060708090100110120130140

126127128129130131132133134135136137138139140141 20.9521.0021.0521.1021.15

 

 

 

Ph

Se C6H4-Cl-p

Se

Me

Me

3l

Ph

Se C6H4-Cl-p

Se

Me

Me

3l

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



 S20

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.5

6.856.906.957.007.057.107.157.207.257.30

 4.1  8.9  4.0 

 

 

 

0102030405060708090100110120130140

128.0128.5129.0129.5130.0130.5131.0131.5132.0132.5133.0133.5134.0134.5

 

 

 

Ph

Se C6H4-Cl-p

Se

Cl

Cl

3m

Ph

Se C6H4-Cl-p

Se

Cl

Cl

3m

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



 S21

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.5

 19.0 

6.907.007.107.207.307.40

 9.0  10.4 

 

 

 

102030405060708090100110120130140

127.2127.4127.6127.8128.0128.2128.4128.6128.8129.0129.2129.4129.6129.8

 

 

 

 

Ph

Se C6H4-Cl-o

Se

3n

Ph

Se C6H4-Cl-o

Se

3n

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



 S22

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.5

3.0 

4.75 4.80 4.85 4.90 4.95 5.00 5.05 5.10

 16.0  1.1  1.9 

 

 

 

 

 

 

00101020203030404050506060707080809090100100110110120120130130140140150150160160  

 

 

 

 

Ph

Se C6H4-OMe-p

Se

3o

Ph

Se C6H4-OMe-p

Se

3o

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



 S23

 

 

 

 

 

 

 

0.00.00.50.51.01.01.51.52.02.02.52.53.03.03.53.54.04.04.54.55.05.05.55.56.06.06.56.57.07.07.57.5

 10.7  2.7  6.0  6.5 

 

 

 

 

 

 

 

 

0102030405060708090100110120130140150160

127128129130131132133134135136137138139140141

 

 

 

 

 

Ph

Se C6H4-OMe-p

Se

Me

Me

3p

Ph

Se C6H4-OMe-p

Se

Me

Me

3p

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



 S24

 

 

 

 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.5

 3.0  17.5 

6.706.806.907.007.107.207.30

 1.0  1.9  4.2  10.8 

 

 

 

 

 

 

 

0102030405060708090100110120130140150160

127.4127.6127.8128.0128.2128.4128.6128.8129.0129.2129.4129.6129.8

 

 

 

 

 

Ph

Se C6H4-OMe-p

Se

Cl

Cl

3q

Ph

Se C6H4-OMe-p

Se

Cl

Cl

3q

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



 S25

 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.5

 3.0  16.5  1.1  0.9  1.0 

6.706.806.907.007.107.207.30

 1.0  0.9  0.9  14.6 

 

 

 

 

0102030405060708090100110120130140150160

108110112114116118120122124126128130132134136

 

 

 

 

 

Ph

Se C6H4-OMe-m

Se
3r

Ph

Se C6H4-OMe-m

Se
3r

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



 S26

 

 

 

 

 

 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.5

 3.0  4.5  2.0  1.9  1.9  5.2  7.9 

0.801.001.201.401.601.802.002.202.402.60

 2.0  2.1  4.6  3.2 

 

 

 

 

 

 

 

0102030405060708090100110120130140150

127128129130131132133134135136137138139140141142

 

 

Ph

Se C5H11

Se

3s

Ph

Se C5H11

Se

3s

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



 S27

 

 

 

 

 

 

 

0.00.00.50.51.01.01.51.52.02.02.52.53.03.03.53.54.04.04.54.55.05.05.55.56.06.06.56.57.07.07.57.5

 15.0  0.9 

 

 

 

 

 

0102030405060708090100110120130140

125.5126.0126.5127.0127.5128.0128.5129.0129.5130.0130.5131.0131.5132.0132.5133.0

 

 

 

 

 

Ph

Se H

Se

3t

Ph

Se H

Se

3t

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



 S28

 

 

 

 

 

-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.5

 1.4  16.0  3.0 

6.907.007.107.207.307.407.50

1.4 16.0  3.0 

 

 

 

 

 

 

0102030405060708090100110120130140

126.5127.0127.5128.0128.5129.0129.5130.0130.5131.0131.5132.0

 

 

 

 

Ph

S Ph

S

3u

Ph

S Ph

S

3u

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



 S29

 

 

 

 

 

 

 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.5

 19.0 

7.007.107.207.307.407.507.60

 

 

 

 

0102030405060708090100110120130

125126127128129130131132133134135136137138

 

 

 

 

Ph

S C6H4-Cl-o

S
3v

Ph

S C6H4-Cl-o

S
3v

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



 S30

 

 

 

 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.5

 1.0  2.0  15.0 

6.907.007.107.207.307.407.507.607.70

 1.0  14.4  1.3  2.1 

 

 

 

 

 

0102030405060708090100110120130140

126.5127.0127.5128.0128.5129.0129.5130.0130.5131.0131.5

 

 

 

 

Ph

S H

S

3w

Ph

S H

S

3w

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENG ()
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


