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1. Structure Determination (X-ray crystallographic data for 3n) 

The white crystals of 3n were obtained by crystallization from a solution in 
dichloromethane/ethylacetate/hexene. Chemical formula C22H14O3S. 

 

 
ORTEP (with 50% probability) diagram for the structure of 4-Phenyl-2-(thiophen-2-yl)-

4H,5H-pyrano[3,2-c]chromen-5-one (3n). 

Wavelength 0.71073 Å 

Formula  C22H14O3S 

Crystal system Monoclinic 

Space group P 1 21/c 1 

Unit cell dimensions a = 8.1926(11) Å α = 90° 

 
b = 16.181(2) Å β = 104.684(7)° 

 
c = 13.1852(18) Å γ = 90° 

Volume 1690.8(4) Å3 
 

Z 2 

R-factor (%) 8.08 

The crystallographic data have been deposited with the Cambridge Crystallographic Data 
Centreas supplementary publication with a CCDC reference number CCDC 1539031. 
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E-factor calculations: 

For  3a: E = [ 0.162 g(1a) + 0.222 g(2a) – 0.307 g (product × yield) ] /0.307 g =  0.250 

For  3b: E = [ 0.162 g(1a) + 0.208 g(2b) – 0.299 g (product × yield) ] /0.299 g =  0.237 

For  3c: E = [ 0.162 g (1a)+ 0.222 g(2c) – 0.293 g (product × yield) ] /0.293 g =  0.310 

For  3d: E=  [ 0.162 g(1a) + 0.226 g(2d) – 0.296 g (product × yield) ] /0.296 g =  0.310 

For  3e: E = [ 0.162 g(1a) + 0.242 g(2e) – 0.316 g (product × yield) ] /0.316 g =  0.278 

For  3f: E = [ 0.162 g(1a) + 0.287 g(2f) – 0.357 g (product × yield) ] /0.357 g =  0.257 

For  3g: E = [ 0.162 g(1a) + 0.253 g(2g) – 0.325 g (product × yield) ] /0.325 g =  0.276 

For  3h: E = [ 0.162 g(1a) + 0.252 g(2h) – 0.329 g (product × yield) ] /0.329 g =  0.258 

For  3i: E = [ 0.162 g(1a) + 0.214 g(2i) – 0.279 g (product × yield) ] /0.279 g =  0.347 

For  3j: E = [ 0.162 g(1a) + 0.198 g(2j) – 0.256 g (product × yield) ] /0.256 g =  0.406 

For  3k: E = [ 0.162 g(1a) + 0.238 g(2k) – 0.313 g (product × yield) ] /0.313 g =  0.277 

For  3l: E = [ 0.162 g(1a) + 0.242 g(2l) – 0.309 g (product × yield) ] /0.309 g =  0.307 

For  3m: E = [ 0.162 g(1a) + 0.334 g(2m) – 0.378 g (product × yield) ] /0.378 g =  0.312 

For  3n : E = [ 0.162 g(1a) + 0.214 g(2n) – 0.286 g (product × yield) ] /0.286 g =  0.314 

For  3o: E = [ 0.162 g(1a) + 0.236 g(2o) – 0.296 g (product × yield) ] /0.296 g =  0.344 

For  3p: E = [ 0.162 g(1a) + 0.252 g(2p) – 0.329 g (product × yield) ] /0.329 g =  0.258 

For  3q: E = [ 0.162 g(1a) + 0.272 g(2q) – 0.341 g (product × yield) ] /0.341 g =  0.272 

For  3r: E = [ 0.162 g(1a) + 0.256 g(2r) – 0.312 g (product × yield) ] /0.312 g =  0.339 

For  3s: E = [ 0.176 g(1b) + 0.208 g(2b) – 0.289 g (product × yield) ] /0.289 g =  0.328 

For  3t: E = [ 0.176 g(1b) + 0.222 g(2a) – 0.312 g (product × yield) ] /0.312 g =  0.275 

For  3u: E = [ 0.176 g(1b) + 0.238 g(2k) – 0.321 g (product × yield) ] /0.321 g =  0.289 

For  3v: E = [ 0.176 g(1b) + 0.242 g(2e) – 0.332 g (product × yield) ] /0.332 g =  0.259 

For  3w: E = [ 0.176 g(1b) + 0.252 g(2h) – 0.348g (product × yield) ] /0.348 g =  0.229 

For  3x: E = [ 0.178 g(1c) + 0.208 g(2b) – 0.287 g (product × yield) ] /0.287 g =  0.344 

For  3y: E = [ 0.178 g(1c) + 0.222 g(2a) – 0.305g (product × yield) ] /0.305 g =  0.311 

For 3z: E = [ 0.178 g(1c) + 0.252 g(2h) – 0.338g (product × yield) ] /0.338 g =  0.272 
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