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1. X-Ray crystal data of compound 4d 

Table 1.  Crystal data and structure refinement for 4d (CCDC 1047215). 

Empirical formula  C13 H10 BrClN2O2   

Formula weight  341.59 

Temperature  173(2) 

Wavelength  0.71073 Å 

Crystal system  Orthorhombic  

Space group  P2(1)2(1)2(1) 

Unit cell dimensions a = 5.9701(2) Å  = 90°. 

 b = 7.3338(3) Å β = 90°. 

 c = 31.4408(13) Å  = 90°. 

Volume 1376.59(9) Å3 

Z 4 

Density (calculated) 1.648 mg/m3 

Absorption coefficient 3.178 mm-1 

F(000) 680 

Crystal size 0.42 x 0.36 x 0.32 mm3 

Theta range for data collection 2.59 to 25.00°. 

Index ranges -7<=h<=6, -8<=k<=8, -37<=l<=37 

Reflections collected 15878 

Independent reflections 2422 [R(int) = 0.0361] 

Data / restraints / parameters 2422 / 0 / 172 

Goodness-of-fit on F2 1.059 

Final R indices [I>2sigma(I)] R1 = 0.0235, wR2 = 0.0560 

R indices (all data) R1 = 0.0256, wR2 = 0.0569 

Largest diff. peak and hole     0.336 and -0.194 e.Å-3 

 

Figure S1. ORTEP plot of the X-ray crystal structure of 4d (displacement ellipsoids are drawn at the 

50% probability level) 
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2. Investigation on the transformation of adduct 4a 

 Since treatment of 5 with trimethylsilyl chloride (TMSCl) in methanol, a -lactam 6 rather than 

the expected diester was obtained. To avoid the cyclization during the esterification, we switched 

the sequence and intended to hydrolyze the isocyano group to amino group first, followed by 

protection of amino group. The isocyano group in 5 can be easily hydrolyzed into free amino group 

in HCl/MeOH to give compound S-1 in 82% yield. Considering that both the N-Bn protecting 

group and azide can be transformed into free amino group under the catalytic hydrogenation 

conditions, we tried to synthesize the compound S-2. However, to our surprise, the desired S-2 can’t 

be afforded under the various different N-benzylation or reductive amination conditions, such as 

BnBr/K2CO3, BnBr/Et3N, BnBr/NaHCO3, PhCHO/Pd-C, etc. Although N-Ac protected compound 

S-3 can be obtained in 92% yield from S-1, no desired S-4 compound were obtained under the 

various reduction conditions (PPh3, Pd-C, Raney Ni, etc), either no reaction or complex reaction 

was observed. The synthetic transformation of compound S-1 to S-5 were still undergoing (Scheme 

S-1).  
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Scheme S1. Investigation on the synthetic transformation of azide 4a 
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3. Copies of HPLC analysis spectra of compounds 4-6 

4a (Table 3, entry 1) 
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4b (Table 3, entry 2) 
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4c (Table 3, entry 3) 
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4d (Table 3, entry 4) 
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4e (Table 3, entry 5) 
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4f (Table 3, entry 6) 
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4g (Table 3, entry 7) 
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4h (Table 3, entry 8) 
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4i (Table 3, entry 9) 
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4k (Table 3, entry 11) 
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4l (Table 3, entry 12) 
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5 (Scheme 3) 
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6 (Scheme 3) 
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3. Copies of NMR spectra for the compounds 4-6.  
1H NMR of 4a 

 
 

13C NMR of 4a 
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1H NMR of 4b 
 

 
13C NMR of 4b 
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19F NMR of 4b 
 

 

1H NMR of 4c 
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13C NMR of 4c 
 

 
1H NMR of 4d 
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13C NMR of 4d 
 

 

1H NMR of 4e 
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13C NMR of 4e 
 

 
1H NMR of 4f 
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13C NMR of 4f 
 

 
1H NMR of 4g 
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13C NMR of 4g 
 

 
19F NMR of 4g 
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1H NMR of 4h 
 

 
13C NMR of 4h 
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1H NMR of 4i 

 
13C NMR of 4i 
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19F NMR of 4i 
 

 
1H NMR of 4k 
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13C NMR of 4k 
 

 

1H NMR of 4l 
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13C NMR of 4l 
 

 

 

1H NMR of 5 
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13C NMR of 5 
 

 
1H NMR of 6 
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13C NMR of 6 
 

 


