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1. A copy of the aliphatic fragment of the 1H NMR spectrum of crude products 6a and

7a, and copies of 1H NMR, 13C NMR, and 31P NMR spectra of isolated cycloadducts

6a–6d

Figure S1. Fragment of the 1H NMR spectra registered for unseparated crude mixture obtained 

after (4+2)-cycloaddition of 2a and 5a.  



 Figure S2. The 1H NMR spectrum for cycloadduct 6a. 



Figure S3. The 13C NMR spectrum for cycloadduct 6a. 

Figure S4. The 31P NMR spectrum for cycloadduct 6a. 



Figure S5. The 1H NMR spectrum for cycloadduct 6b. 



Figure S6. The 13C NMR spectrum of cycloadduct 6b. 

Figure S7. The 31P NMR spectrum registered for cycloadduct 6b. 



Figure S8. The 1H NMR spectrum registered for cycloadduct 6c. 



Figure S9. The 13C NMR spectrum registered for cycloadduct 6c. 

Figure S10. The 31P NMR spectrum registered for cycloadduct 6c. 



Figure S11. The 1H NMR spectrum registered for cycloadduct 6d. 



Figure S12. The 13C NMR spectrum registered for cycloadduct 6d. 

Figure S13. The 31P NMR spectrum registered for cycloadduct 6d. 



2. Crystal structure determinations of cycloadducts 6a and 6b.

Experimental: X-Ray structure determination of 6a and 6b. 

Generals : X-ray diffraction data for 6a and 6b was collected on an XtaLAB Synergy, 

Dualflex, HyPix diffractometer. Integration of the intensities and corrections for Lorentz 

effects, polarization effects, and analytical absorption were performed with CrysAlis PRO 

[1]. Using Olex2 [2], the structure was solved with the SHELXT [3] structure solution 

program using Intrinsic Phasing and refined with the SHELXL [4] refinement package 

using Least Squares minimization. The hydrogen atoms were introduced in the calculated 

positions with an idealized geometry and constrained using a rigid body model with 

isotropic displacement parameters equal to 1.2 of the equivalent displacement parameters 

of their parent atoms. The molecular geometries were calculated by the PLATON program 

[5]. The relevant crystallographic data are given in Table S1 (SI). Atomic coordinates, 

displacement parameters, and structural factors of the analyzed crystal structures are 

deposited with the Cambridge Crystallographic Data Centre CCDC (reference number: 

2298978 and 2298979) [6]. 

Figure S14. Molecular structure of the 4-

(thien-2-yl) substituted cycloadduct 6a. 

Atoms are represented by thermal 

ellipsoids (50%). 

Figure S15. Molecular structure of the 4-

phenyl substituted cycloadduct 6b. Atoms 

are represented by thermal ellipsoids (50%). 



Table S1. Crystal data and structure refinement for 6a and 6b. 

Identification code Compound 6a Compound 6b 

Empirical formula C24H19O2PS2 C26H21O2PS 

Formula weight 434.48 428.45 

Temperature/K 99.99(16) 293(2) 

Crystal system monoclinic monoclinic 

Space group P21/c P21/c 

a/Å 17.8452(2) 18.1850(2) 

b/Å 21.0134(3) 21.3321(2) 

c/Å 11.48980(10) 11.69800(10) 

α/° 90 90 

β/° 105.5390(10) 106.8580(10) 

γ/° 90 90 

Volume/Å3 4151.06(9) 4342.93(8) 

Z 8 8 

ρcalcmg/mm3 1.390 1.311 

μ/mm-1 3.199 2.175 

F(000) 1808.0 1792.0 

X-ray source Cu Kα (λ = 1.54184) Cu Kα (λ = 1.54184) 

2Θ range for data collection 5.14 to 153.214 5.078 to 153.186° 

Index ranges 
-19 ≤ h ≤ 22, -25 ≤ k ≤ 26, -14 ≤

l ≤ 11

-22 ≤ h ≤ 20, -26 ≤ k ≤ 26, -13 ≤

l ≤ 14

Reflections collected 39227 95769 

Independent reflections 8450 [Rint = 0.0502] 8934[Rint = 0.0608] 

Data/restraints/parameters 8450/0/523 8934/0/541 

Goodness-of-fit on F2 1.065 1.038 

Final R indexes [I>=2σ (I)] R1 = 0.0375, wR2 = 0.1005 R1 = 0.0405, wR2 = 0.1096 

Final R indexes [all data] R1 = 0.0409, wR2 = 0.1031 R1 = 0.0469, wR2 = 0.1138 

Largest diff. peak/hole / e Å-3 0.46/-0.38 0.43/-0.28 



CCDC number 2331463 2331462 
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