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NMR - Structural characterization in solution 
 

Compounds 3ai-3an and 3gj were isolated as diastereoisomers mixture, in order to assign correctly 
NMR spectral picks, H–H Noesy correlation spectra were analysed. Noesy experiments were 
acquired using standard “noesygpphzs” Bruker sequence with 512 increments in the t1 dimension, 
16 scans for each increment and mixing time of 700 ms. 

 

2-(4-chlorophenyl)-2-methyl-3-phenyl-2,3-dihydroquinolin-4(1H)-one (3ai) 

The key NOE interactions to be considered for assigning NMR peaks to diastereomers are those of 
methyl(18) and of proton H(5a) with phenyl and p-Cl-phenyl groups  and the interactions between 
methyl(18) and proton H(5a). 

Analysis of Noesy spectrum (Figure S01A) showed proximity between the methyl(18) and proton 
H(5a) for the minor isomer, whereas there are not interaction between the same protons for the major 
isomer. This allows to assign the structure for the two diastereomers as shown in the Figure S01B. 
The assignment was confirmed by the interaction between the methyl(18) and both protons H(13,17) 
and H(20,24) for the major isomer, whereas there are not interaction between methyl(18) and the 
protons H(13,17), for the minor isomer (Figure S01C). 

 

2-(4-fluororophenyl)-2-methyl-3-phenyl-2,3-dihydroquinolin-4(1H)-one 3aj 

The key NOE interactions to be considered for assigning NMR peaks to diastereomers are those of 
methyl(18) and of proton H(5a) with phenyl and p-F-phenyl groups and the interactions between 
methyl(18) and proton H(5a). 

Analysis of Noesy spectrum (Figure S02A) showed interaction between the methyl(18) and proton 
H(5a) for both the minor and major isomer, but because the intensity was very similar the methyl(18) 
was closer to proton H(5a) in the minor isomer than in the major one, allowing to assign the structure  
for the two diastereomers as shown in the Figure S02B. The assignment was confirmed by the 
interaction between the methyl(18) and both protons H(13,17) and H(20,24) for the major isomer, 
whereas there are not interaction between methyl(18) and the protons H(13,17), for the minor isomer 
(Figure S02C). Moreover, the proton H(5a), for the minor isomer, showed only interaction with the 
protons H(13,17), and not with protons H(20,24) (Figure S02C). 
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Figure S01. NOESY spectrum for 3ai; A) Relevant Noesy interactions; B) diastereomers Assignment C) Relevant 
Noesy interactions. 
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Figure S02. NOESY spectrum for 3aj; A) Relevant Noesy interactions; B) diastereomers Assignment C) Relevant 

Noesy interactions. 
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2-methyl-(4-nitrophenyl)-3-phenyl-2,3-dihydroquinolin-4(1H)-one (3ak) 

The key NOE interactions to be considered for assigning NMR peaks to diastereomers are those of 
methyl(18) and of proton H(5a) with phenyl and p-NO2-phenyl groups and the interactions between 
methyl(18) and proton H(5a). 

Analysis of Noesy spectrum (Figure S03A) showed interaction between the methyl(18) and proton 
H(5a) for both the minor and major isomer, but because the intensity was very similar the methyl(18) 
was closer to proton H(5a) in the minor isomer than in the major one, allowing to assign the structure 
for the two diastereomers as shown in the Figure S03B. The assignment was confirmed by the 
interaction between the methyl(18) and both protons H(13,17) and H(20,24) for the major isomer, 
whereas there are not interaction between methyl(18) and the protons H(13,17), for the minor isomer 
(Figure S02C). Moreover, the proton H(5a), for the minor isomer, showed only interaction with the 
protons H(13,17), and not with protons H(20,24) (Figure S03C). 

 

 

2-(2-bromophenyl)-3-phenyl-2,3-dihydroquinolin-4(1H)-one (3al)  

The key NOE interactions to be considered for assigning NMR peaks to diastereomers are those of 
methyl(18) and of proton H(5a) with phenyl and o-Br-phenyl groups and the interactions between 
methyl(18) and proton H(5a). 

Analysis of Noesy spectrum (Figure S04A) showed, for the major isomer, a greater interaction  
between the methyl(18) and phenyl(H13,17) than between methyl(18) and the o-Br-phenyl 
group(H24), moreover the Noe interactions between the proton H(5a) and the proton H(24) was 
greater than between the proton H(5a) and the protons H(13,17) allowing to assign the structure for 
the two diastereomers as shown in the Figure S04B 

 

(2S,3S / 2R,3R)-2,3-Diphenyl-2-propyl-2,3-dihydroquinolin-4(1H)-one and (2S, 3R / 2R, 3S)-
2,3-Diphenyl-2-propyl-2,3-dihydroquinolin-4(1H)-one (3am) 

 

The key NOE interactions to be considered for assigning NMR peaks to diastereomers are those 
between the propyl group and phenyl's ones. 

Analysis of Noesy spectrum (Figure S05) showed different interactions for the diastereomers, in fact, 
for the 2S,3S / 2R,3R couple the propyl chain interact only with the H(22,26) phenyl protons (Figure 
S05A), wile for the 2S,3R / 2R,3S couple all the protons of propyl chain interacts with both phenyl 
groups (Figure S05B). 
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Figure S03. NOESY spectrum for 3ak; A) Relevant Noesy interactions; B) diastereomers Assignment C) Relevant 

Noesy interactions; 
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Figure S04. NOESY spectrum for 3al; A) Relevant Noesy interactions; B) diastereomers Assignment. 

 

2-butyl-2-methyl-3-phenyl-2,3-dihydroquinolin-4(1H)-one (3an)  

The key NOE interactions to be considered for assigning NMR peaks to diastereomers are those of 
the methyl(15) and of proton H(3a) with phenyl and buthyl groups and the interactions between 
methyl(15) and proton H(3a). 

Analysis of Noesy spectrum (Figure S06A) showed proximity between the methyl(15) and the proton 
H(3a) for both the major and the minor isomer, but because for the minor isomer the intensity was 
greater than in the major one, the methyl(15) was closer to proton H(3a) in the minor isomer than in 
the major one, allowing to assign the structure for the two diastereomers as shown in the Figure S06B; 
moreover the proton H(3a), for the major isomer, interacted with all the methylenes of butyl chain 
whereas the minor not. 

The assignment was confirmed by the interaction between the methyl(15) and protons H(17,21) for 
the major isomer, whereas there were not interaction between the methyl(15) and the protons 
H(17,21) for the minor isomer (Figure S06C). 
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Figure S05. NOESY spectrum for 3am; A) Relevant Noesy interactions for 2S,3S / 2R,3R enantiomeric couple; B) 

Relevant Noesy interactions for 2S,3R / 2R,3S enantiomeric couple. 
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Figure S06. NOESY spectrum for 3an; A) Relevant Noesy interactions; B) diastereomers Assignment C) Relevant 

Noesy interactions. 
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4-(2-(4-fluorophenyl)-2-methyl-4-oxo-1,2,3,4-tetrahydroquinolin-3-yl)benzonitrile (3gj) 

The key NOE interactions to be considered for assigning NMR peaks to diastereomers are those of 
methyl(18) and of proton H(5a) with benzonitrile and p-F-phenyl groups and the interactions between 
methyl(18) and proton H(5a). 

Analysis of Noesy spectrum (Figure S07A) showed interaction between the methyl(18) and proton 
H(5a) for both the minor and major isomer, but because the intensity was very similar the methyl(18) 
was closer to proton H(5a) in the minor isomer than in the major one, allowing to assign the structure  
for the two diastereomers as shown in the Figure S07B. The assignment was confirmed by the 
interaction between the methyl(18) and both protons H(13,17) and H(20,24) for the major isomer, 
whereas there are not interaction between the methyl(18) and the protons H(13,17), for the minor 
isomer (Figure S07C). Moreover, the proton H(5a), for the minor isomer, showed only interaction 
with the protons H(13,17), and not with protons H(20,24) (Figure S07C). 
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Figure S07. NOESY spectrum for 3gj; A) Relevant Noesy interactions; B) diastereomers Assignment C) Relevant 

Noesy interactions; 


