
S1 

 

Sc(OTf)3-Catalyzed Chemodivergent Annulations of γ-

Butyrolactone Fused Cyclopropanes with Anthranils 

Xingyu Zhang, Manli Feng, Gaosheng Yang* and Zhuo Chai 

MOE Key Laboratory of Functionalized Molecular Solids, Anhui Key Laboratory of Molecule-Based 

Materials (State Key Laboratory Cultivation Base), College of Chemistry and Materials Science, Anhui 

Normal University, Wuhu, Anhui 241002, China 

 

Supporting Information 

Content 

 

I. X-ray crystallographic analysis…..............................................................…………………...…….S2 

II. Copies of NMR spectra for 3…………………………………................................................…….S4 

III. Copies of NMR spectra for 4……........................................................................................…….S62 

IV. Copies of NMR spectra for 5s, 6s.......................................................................................…….S102 

V.  HPLC traces for compound 1r, 3ra....................................................................................…….S106 

 

 

 

 

 



S2 

 

I. X-ray crystallographic analysis 

The single crystals of 3ga, 4a and 6s suitable for X-ray crystallographic analysis were obtained by 

recrystallization from a mixed solvent of dichloromethane and petroleum ether. The single crystal X-ray 

diffraction data for the six compounds were collected on a diffractometer with graphite monchromated 

Cu Kα radiation (λ = 1.54178 Å) for 3ga and 4a, Mo Kα radiation (λ = 0.71073 Å) for 6s. Saint program 

and SADABS program carried out the data integration. The structure was solved by a direct method and 

refined on F
2
 using SHELXTL suite of program. All non-hydrogen atoms were anisotropically refined by 

full-matrix least squares methods. All hydrogen atoms were geometrically generated and isotropically 

refined using a riding model. The details of the X-ray data collection, structure solution and structure 

refinements are given in Table S1. 

Table S1  Crystallographic data and structural refinement details for compound  3ga, 4a and 6s. 

Compound 3ga 4a 6s 

Formula C27H22N2O7 C33H26ClNO5 C30H24ClNO2 

Formula weight 486.47 552.00 465.95 

Temperature/K 273 273 293 

Crystal system Monoclinic Monoclinic Monoclinic 

Space group P21/c P21 P21/n 

a, Å 11.4226(11)  11.3905(2) 10.318(3) 

b, Å 10.6852(11) 6.8267(2) 8.418(2) 

c, Å 20.1313(18) 18.0192(4) 26.443(8) 

, deg / / / 

β, deg 104.995(5) 102.296(1) 93.828(4) 

, deg / / / 

V / Å
 3
 2511.0(5) 1369.02(6) 2291.6(11) 

Z 4 2 4 

μ, mm
-1

 0.828 1.595 0.196 

θ range for data collection, deg 4.5 to 80.1 2.5 to 68.2 1.5 to 25.0 

Reflections collected 36521 36346 18663 

Unique reflections/Rint 5020 / R(int) = 0.129 4950 / R(int) = 0.068 3863 / R(int) = 0.063 

Goodness-of-fit on F
2
 1.02 1.10 1.13 

R, Rw [I > 2σ(I)] 0.0659, 0.2020 0.0371, 0.0760 0.0711, 0.1505 

Residual ρ/(e·Å
 -3

) 0.19, –0.23 0.14, –0.24 0.35, –0.35 

CCDC 1951589 1951590 1951591 
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Figure S1  X-ray structure (30 % probability ellipsoids) of 3ga, 4a and 6s. 
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II. Copies of NMR spectra for 3 

Compound 3aa 
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Compound 3aa 
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Compound 3ba 
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Compound 3ba 
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Compound 3ca 
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Compound 3ca 
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Compound 3da 
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Compound 3da 
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Compound 3ea 
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Compound 3ea 
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Compound 3fa 
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Compound 3fa 
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Compound 3ga 
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Compound 3ga 
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Compound 3ha 

 
 



S19 

 

 

Compound 3ha 
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Compound 3ia 
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Compound 3ia 
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Compound 3ja 

 
 



S23 

 

 

Compound 3ja 
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Compound 3ka 
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Compound 3ka 
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Compound 3la 
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Compound 3la 
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Compound 3ma 
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Compound 3ma 
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Compound 3na 
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Compound 3na 
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Compound 3oa 
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Compound 3oa 
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Compound 3pa 

 
 



S35 

 

 

Compound 3pa 
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Compound 3qa 
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Compound 3qa 
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Compound 3ra 
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Compound 3ra 
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Compound 3sa 
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Compound 3sa 
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Compound 3ab 
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Compound 3ab 
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Compound 3ac 
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Compound 3ac 
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Compound 3ad 
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Compound 3ad 
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Compound 3ae 
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Compound 3ae 
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Compound 3af 
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Compound 3af 
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Compound 3ag 
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Compound 3ag 
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Compound 3ah 
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Compound 3ah 
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Compound 3ai 
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Compound 3ai 
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Compound 3aj 
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Compound 3aj 
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Compound 3ak 
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Compound 3ak 
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III. Copies of NMR spectra for 4 

Compound 4a 

 



S63 

 

 

 

Compound 4a 
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Compound 4b 
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Compound 4b 
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Compound 4c 
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Compound 4c 
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Compound 4d 
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Compound 4d 
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Compound 4e 
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Compound 4e 
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Compound 4f 
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Compound 4f 
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Compound 4g 
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Compound 4g 
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Compound 4h 
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Compound 4h 
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Compound 4i 
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Compound 4i 
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Compound 4j 
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Compound 4j 
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Compound 4k 
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Compound 4k 
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Compound 4l 
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Compound 4l 
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Compound 4m 
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Compound 4m 
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Compound 4n 
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Compound 4n 
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Compound 4o 
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Compound 4o 
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Compound 4p 
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Compound 4p 
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Compound 4q 
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Compound 4q 
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Compound 4r 
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Compound 4r 
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Compound 4s 
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Compound 4s 
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Compound 4t 
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Compound 4t 
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IV. Copies of NMR spectra for 5s, 6s 

Compound 5s 
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Compound 5s 
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Compound 6s 
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Compound 6s 
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V.  HPLC traces for compound 1r, 3ra 

Compound (±)-1r 

 
Time [min] 

Area Percent Report 

Peak # RetTime [min] Area [mAU*min] Height [mAU] Area % Height % 

1 28.907 44.189 43.950 51.90 59.49 

2 40.082 40.945 29.923 48.10 40.51 

Total  85.134 73.873 100.00 100.00 
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Compound (-)-1r 

 
Time [min] 

Area Percent Report 

Peak # RetTime [min] Area [mAU*min] Height [mAU] Area % Height % 

1 28.345 711.428 330.234 96.71 97.31 

2 42.580 24.213 9.116 3.29 2.69 

Total  735.641 339.350 100.00 100.00 
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Compound (±)-3ra 

 
Time [min] 

Area Percent Report 

Peak # RetTime [min] Area [mAU*min] Height [mAU] Area % Height % 

1 7.125 88.667 255.876 50.15 58.97 

2 10.042 88.144 178.055 49.85 41.03 

Total  176.811 433.931 100.00 100.00 
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Compound (+)-3ra 

 
Time [min] 

Area Percent Report 

Peak # RetTime [min] Area [mAU*min] Height [mAU] Area % Height % 

1 7.347 4.956 13.985 3.95 5.56 

2 9.972 120.644 237.573 96.05 94.44 

Total  125.600 251.558 100.00 100.00 

 


