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X-ray structure of compound 20

CCDC 2226308

ORTEP structure (ellipsoid probability  = 50%)
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Brief crystal data
X-ray structure of compound 20
CCDC 2226308
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PPM 160 120 80 40 0

SpinWorks 4: SS-951 Rep
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SpinWorks 4: SS-951 Rep
C13CPD256 CDCl3 /opt/topspin3.5pl2/nmrdata nmrsu 5
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SpinWorks 4: SS-951 Rep
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SpinWorks 4: SS-954
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PPM 7.68 7.64 7.60 7.56

SpinWorks 4: SS-954
PROTON CDCl3 /opt/topspin3.5pl2/nmrdata nmrsu 26
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SpinWorks 4: SS-954
PROTON CDCl3 /opt/topspin3.5pl2/nmrdata nmrsu 26
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PPM 160 120 80 40 0

SpinWorks 4: SS-954
C13CPD256 CDCl3 /opt/topspin3.5pl2/nmrdata nmrsu 38
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PPM 160 150 140 130 120 110

SpinWorks 4: SS-954
C13CPD256 CDCl3 /opt/topspin3.5pl2/nmrdata nmrsu 38
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Experimental Section 

General. 1H and 13C{H} NMR spectra of compounds were recorded (using TMS as an internal 

standard) in 400 and ~101 MHz (or 500 and ~126 MHz) NMR spectrometers, respectively. 

The HRMS analysis data of samples reported here were obtained from QTOF mass analyzer 

using the electrospray ionization (ESI) method. IR spectra of samples reported here were 

recorded as neat or thin films. Column chromatography purification was carried out on silica 

gel (100−200 mesh). Reactions were conducted in anhydrous solvents under a nitrogen atm 

wherever required. Organic layers obtained after the workup were dried using anhydrous 

Na2SO4. Thin layer chromatography (TLC) analyses were performed on silica gel or alumina 

plates and components were visualized by observation under iodine vapor or using UV lamp. 

Isolated yields of all the products are reported and yields were not optimized. In all of the cases, 

after the Pd(II)-catalyzed reactions, the respective crude reaction mixtures were subjected to 

the column chromatographic purification, and we were focused to isolate the corresponding 

main products shown in the respective Schemes/Tables and we did not obtain any other by-

products in characterizable amounts. While in most of the cases the azobenzenes with trans 

geometry were isolated in pure form, in some cases, the NMR spectra revealed the presence of 

partial amounts of azobenzenes with cis geometry. In some cases, to obtain pure NMR spectra 

we gently heated the isolated azobenzenes to convert the azobenzenes with cis geometry into 

azobenzenes with trans geometry. The corresponding azobenzene carboxylic acids (required 

to assemble the carboxamides 8 and 10a,b were assembled using the standard literature 

procedures (H. Nishioka, X. Liang, H. Kashidaa, H. Asanuma, Chem. Commun. 2007, 4354-

4356) and the carboxamide 5 was assembled from the commercially available azobenzene 

carboxylic acid. The compound 10g is a known compound in the literature (E. O. Woolfolk, E. 

H. Roberts, J. Org. Chem. 1956, 21, 436-438).  

General procedure for the synthesis of the azobenzene carboxylic acid (8a′): To a solution 

of 4-amino-2-methylbenzoic acid (1.2 equiv, 2.4 mmol) suspended in glacial acetic acid (1.5 

mL) was added a solution of nitrosobenzene (1 equiv, 2 mmol) in glacial acetic acid (2 mL) 

and the mixture was stirred at rt for 24 h. After the reaction period, an orange-colored 

precipitate is observed, which is then filtered using a suction apparatus, washed with ice-cold 

water and finally dried to obtain the desired azobenzene carboxylic acid as an orange-colored 

solid. 

General procedure for the synthesis of the carboxamides 5/8/10a/10b-f: A dry RB flask 

containing amine (0.9 mmol, 0.9 equiv), Et3N (1.1 mmol, 1.1 equiv) was stirred for 5-10 min 

under a nitrogen atm. Then, to the reaction flask was added anhydrous DCM (4 mL) followed 
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by dropwise addition of the corresponding acid chloride, which was prepared from the 

corresponding carboxylic acid (1 mmol) and SOCl2 (6 equiv) under refluxing condition for 12 

h. Then, the reaction mixture was stirred overnight. After this period, the reaction mixture was 

diluted with dichloromethane (3-5 mL) and washed with water (5-7 mL) and twice with 

saturated aqueous NaHCO3 solution (3-5 mL). The combined organic layers were washed with 

a minimum dilute HBr to remove excess amine and then dried over anhydrous Na2SO4, 

concentrated in a vacuum furnished with the corresponding carboxamides. 

General procedure for the Pd(II)-catalyzed arylation/benzylation of the carboxamides 

5/8/10a,b and preparation of the compounds 7a-i,k,l/9a-n/11a-d/18a-d: An appropriate 

carboxamide (1 equiv), an appropriate aryl/benzyl iodide (3-4 equiv), Pd(OAc)2 (10 mol%) 

and AgOAc (2.0-2.2 equiv) in anhydrous toluene (2-3 mL) was heated at 110 oC for 4-48 h 

under a nitrogen atm in a RB flask. After the reaction period, the reaction mixture was 

concentrated in a vacuum, and purification of the resulting reaction mixture by column 

chromatography on neutral alumina or silica gel (eluent = EtOAc:hexanes) furnished the 

corresponding arylated/benzylated carboxamides 7a-i,k,l/9a-n/11a-d/18a-d (see the 

corresponding Tables/Schemes for specific examples). The reactions involving ortho-

substituted aryl iodides did not afford the compounds 7m,n. 

General procedure for the Ni(II)-catalyzed mono arylation of the carboxamide 5 and 

preparation of the compounds 7aʹ, 7bʹ, 7cʹ, 7eʹ, 7jʹ: An appropriate carboxamide (1 equiv), 

an appropriate aryl iodide (3 equiv), Ni(OTf)2 (10 mol%) and Na2CO3 (4-6 equiv) was 

suspended in anhydrous toluene (1 mL) in a 10 mL tube. The tube was flushed with N2 for 2 

minutes and sealed with a PTFE-lined cap, and then heated at 160 oC for 36-48 h. After the 

reaction period, the reaction mixture was concentrated in a vacuum and purification of the 

resulting reaction mixture by column chromatography on neutral alumina or silica gel (eluent 

= EtOAc:hexanes) furnished the corresponding mono arylated carboxamides 7aʹ, 7bʹ, 7cʹ, 7eʹ, 

7jʹ (see the corresponding Tables/Schemes for specific examples). 

General procedure for the Pd(II)-catalyzed alkylation of the carboxamides 5/8/10a,b and 

preparation of the compounds 13a-k: A mixture of an appropriate carboxamide (1 equiv), 

alkyl iodide (4 equiv), anhydrous K2CO3 (2 equiv), NaOTf (3 equiv), Pd(OAc)2 (10 mol%), 

was suspended in t-AmylOH (1 mL) in a 10 mL tube. The tube was flushed with N2 for 2 min 

and sealed with a PTFE-lined cap, and then heated at 125 oC for 22-56 h. After the reaction 

period, the reaction mixture was concentrated in a vacuum and purification of the resulting 

reaction mixture by column chromatography on neutral alumina or silica gel (eluent = 

EtOAc:hexanes) furnished the corresponding alkylated carboxamides 13a-k (see the 
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corresponding Tables/Schemes for specific examples). The reaction conditions were adapted 

from; Y. Zhao . G. Chen, Org. Lett. 2011, 13, 4850-4853.  

General procedure for the Pd(II)-catalyzed alkylation of the carboxamides 5/8/ 

preparation of the compounds 15a/16a: A mixture of an appropriate carboxamide (1 equiv), 

alkyl iodide (4-6 equiv), (BnO)2POOH (0.2-2 equiv), Ag2CO3 (2 equiv), Pd(OAc)2 (5-10 

mol%), was suspended in t-AmylOH (1.0-2.0 mL) in a 10 mL tube. The tube was flushed with 

N2 for 2 minutes and sealed with a PTFE-lined cap and then heated at 105 oC for 12 h. After 

the reaction period, the reaction mixture was concentrated in a vacuum and purification of the 

resulting reaction mixture by column chromatography on silica gel (eluent = EtOAc:hexanes) 

furnished the corresponding alkylated carboxamides 15a and 16a (see the corresponding 

Tables/Schemes for specific examples). 

Procedure for the hydrolysis of the alkylated azobenzene carboxamides 13a. An 

appropriate amount of bis alkylated azobenzene carboxamide 13a (0.075 mmol) was taken in 

a tube, to which trifluoromethanesulfonic acid (0.15 mL), and toluene:H2O (1.5 mL: 0.15 mL) 

were added under air. The tube was sealed, and the reaction mixture was stirred at 110 oC for 

15 h and the reaction mixture was cooled down to room temperature and excess TfOH was 

quenched by slow addition of a saturated solution of Na2CO3 (5 mL) followed by the extraction 

using ethyl acetate. The collected organic layers are combined and washed with dilute HBr to 

remove amine. Purification of the resulting reaction mixture by column chromatography on 

silica gel eluent=EtOAc:Hexanes) gave the corresponding alkylated azobenzene carboxylic 

acid 19a in 95% yield. 

Procedure for the hydrolysis of the arylated azobenzenecarboxamide 7eʹ. Arylated 

azobenzenecarboxamide 7eʹ (0.11 mmol) and KOH (6.6 mmol) in methanol (1.5 mL) were 

heated at 100 °C for 48 h in a sealed tube (flushed with nitrogen atm). After this period, the 

reaction mixture was diluted with water and extracted with ether (2 × 10 mL), and then acidified 

with 1 N HCl to get a pH ≈ 2. Extraction with ether (2 × 10 mL) and drying of the combined 

organic layers over Na2SO4 followed by evaporation of the solvent in a vacuum afforded the 

corresponding carboxylic acid 19b in 66% yield.  

Procedure for the lactonization of the arylated azobenzene carboxamides 19b. To a 10 mL 

RB flask were added mono-arylated azobenzene carboxamide 19b (0.12 mmol), K2S2O8 (0.36 

mmol, 3 equiv) in MeCN:H2O (1:1, 2 mL) and heated at 60 °C for 24 h in air. After this period, 

the reaction mixture was washed with a saturated solution of NaHCO3 (3 × 5 mL). The 

combined organic layers were dried over Na2SO4, followed by evaporation of the solvent in a 
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vacuum afforded the corresponding cyclized product 20 (procedure adapted from: Wang, Y.; 

Gulevich, A. V.; Gevorgyan, V. Chem. Eur. J. 2013, 19, 1583). 

 

                                             

(E)-4-(Phenyldiazenyl)-N-(quinolin-8-yl)benzamide (5): The compound 5 was obtained 

after workup as an orange coloured solid; Yield: 89% (940 mg, 3 mmol scale); mp 150-152 oC; 

IR (DCM): 3350, 1672, 1530, 1483 cm-1; 1H NMR (400 MHz, CDCl3): δ 10.85 (s, 1H), 8.98 

(d, 1H, J = 7.4 Hz), 8.90 (d, 1H, J = 7.4 Hz), 8.27-8.20 (m, 3H), 8.09 (d, 1H, J = 8.1 Hz), 8.00 

(d, 1H, J = 7.8 Hz), 7.65-7.50 (m, 6H); 13C NMR (100 MHz, CDCl3): δ 164.7, 154.5, 152.6, 

148.4, 138.8, 136.8, 136.5, 134.4, 131.7, 129.2, 128.3, 128.0, 127.5, 123.2, 122.0, 121.8, 116.7; 

HRMS (ESI): m/z (M + H)+ calcd for C22H17N4O: 353.1402; found 353.1395.  

                         

(E)-4-(Phenyldiazenyl)-N-(quinolin-8-yl)-2,6-di(thiophen-2-yl)benzamide (7a): The 

compound 7a was obtained after purification by column chromatography on silica gel 

(EtOAc:Hexanes = 15:85) as an orange coloured solid; Yield: 67% (52 mg, 0.15 mmol scale); 

mp 153-155 oC; Rf  = 0.40 (EtOAc:Hexanes = 20:80); IR (DCM): 3334, 1676, 1522, 1483 cm-

1; 1H NMR (400 MHz, CDCl3): δ 9.97 (s, 1H), 8.81 (dd, 1H, J1 = 7.3 Hz, J2 = 1.4 Hz), 8.67-

8.66 (m, 1H), 8.15 (s, 2H), 8.11-8.08 (m, 1H), 8.03-8.01 (m, 2H), 7.61-7.50 (m, 5H), 7.45-7.44 

(m, 2H), 7.39-7.36 (m, 1H), 7.27-7.26 (m, 2H), 6.96 (d, 1H, J = 5.1 Hz), 6.95 (d, 1H, J = 5.1 

Hz); 13C NMR (100 MHz, CDCl3): δ 166.8, 152.5, 152.3, 148.2, 140.3, 138.4, 137.1, 136.1, 

134.3, 134.2, 131.7, 129.2, 127.8, 127.7, 127.5, 127.3, 126.6, 124.0, 123.2, 122.2, 122.1, 121.6, 

116.9; HRMS (ESI): m/z (M + H)+ calcd for C30H21N4OS2: 517.1157; found 517.1133. 
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(E)-4,4''-Diacetyl-5'-(phenyldiazenyl)-N-(quinolin-8-yl)-(1,1':3',1''-terphenyl)-2'-

carboxamide (7b): The compound 7b was obtained after purification by column 

chromatography on neutral alumina (EtOAc:Hexanes = 50:50) as an orange coloured solid; 

Yield: 40% (29 mg, 0.125 mmol scale); mp 200-202 oC; Rf  = 0.37 (EtOAc:Hexanes = 40:60); 

IR (DCM): 3333, 1681, 1522, 1483 cm-1; 1H NMR (400 MHz, CDCl3): δ 9.75 (s, 1H), 8.59 

(dd, 1H, J1 = 4.2 Hz, J2 = 1.5 Hz), 8.52 (dd, 1H, J1 = 6.2 Hz, J2 = 2.6 Hz), 8.09 (s, 2H), 8.01-

8.06 (m, 1H), 8.01-7.99 (m, 2H), 7.91 (d, 4H, J = 8.3 Hz), 7.75 (d, 4H, J = 8.3 Hz), 7.59-7.54 

(m, 3H), 7.47-7.45 (m, 2H), 7.37 (dd, 1H, J1 = 8.2 Hz, J2 = 4.2 Hz), 2.50 (s, 6H); 13C NMR 

(100 MHz, CDCl3): δ 197.7, 166.3, 152.5, 152.5, 148.1, 144.4, 140.9, 138.2, 137.5, 136.3, 

136.2, 133.7, 131.9, 129.3, 129.0, 128.5, 127.7, 127.2, 124.0, 123.2, 122.2, 121.6, 116.7, 26.6; 

HRMS (ESI): m/z (M + H)+ calcd for C38H29N4O3: 589.2240; found 589.2219.   

 

(E)-4,4''-Dinitro-5'-(phenyldiazenyl)-N-(quinolin-8-yl)-(1,1':3',1''-terphenyl)-2'-

carboxamide (7c): The compound 7c was obtained after purification by column 

chromatography on silica gel (EtOAc:Hexanes = 20:80) as an orange coloured solid; Yield: 

45% (80 mg, 0.3 mmol scale); mp 249-251 oC; Rf  = 0.30 (EtOAc:Hexanes = 20:80); IR (DCM): 

3328, 1674, 1521, 1343 cm-1; 1H NMR (400 MHz, CDCl3): δ 9.75 (s, 1H), 8.59 (d, 1H, J = 3.1 

Hz), 8.48 (d, 1H, J = 7.2 Hz), 8.20 (d, 4H, J  = 8.6 Hz), 8.12 (s, 2H), 8.13-8.11 (m, 1H), 8.02-

8.00 (m, 2H), 7.82 (d, 4H, J  = 8.6 Hz), 7.60-7.46 (m, 5H), 7.41-7.38 (m, 1H); 13C NMR (100 

MHz, CDCl3): δ 165.6, 152.6, 152.4, 148.2, 147.5, 146.0, 139.9, 138.1, 137.4, 136.4, 133.3, 
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132.2, 129.7, 129.4, 128.6, 127.8, 127.2, 127.0, 124.4, 123.4, 123.3, 122.7, 121.8, 116.9; 

HRMS (ESI): m/z (M + H)+ calcd for C34H23N6O5: 595.1730; found 595.1708.   

                                                    

Dimethyl (E)-5'-(phenyldiazenyl)-2'-(quinolin-8-ylcarbamoyl)-(1,1':3',1''-terphenyl)-

4,4''-dicarboxylate (7d): The compound 7d was obtained after purification by column 

chromatography on silica gel (EtOAc:Hexanes = 40:80) as an orange coloured solid; Yield: 

27% (34 mg, 0.2 mmol scale); mp 191-193 oC; Rf  = 0.30 (EtOAc:Hexanes = 40:80); IR (DCM): 

3333, 1723, 1523, 1483 cm-1; 1H NMR (400 MHz, CDCl3): δ 9.74 (s, 1H), 8.60 (dd, 1H, J1 = 

4.2 Hz, J2 = 1.6 Hz), 8.51 (dd, 1H, J1 = 6.5 Hz, J2 = 2.4 Hz), 8.09-8.07 (m, 1H), 8.08 (s, 2H), 

8.01-7.99 (m, 6H), 7.73 (d, 4H, J = 8.3 Hz), 7.60-7.55 (m, 3H), 7.48-7.43 (m, 3H), 7.37 (dd, 

1H, J1 = 8.3 Hz, J2 = 4.2 Hz), 3.86 (s, 6H); 13C NMR (100 MHz, CDCl3): δ 166.8, 166.2, 152.5, 

152.4, 148.1, 144.3, 140.9, 138.2, 137.6, 136.2, 133.7, 131.8, 129.7, 129.5, 129.3, 128.8, 127.7, 

127.2, 124.0, 123.2, 122.1, 121.6, 116.7, 52.1; HRMS (ESI): m/z (M + H)+ calcd for 

C38H29N4O5: 621.2138; found 621.2126.  

                                  

          

(E)-4,4''-Dimethoxy-5'-(phenyldiazenyl)-N-(quinolin-8-yl)-(1,1':3',1''-terphenyl)-2'-

carboxamide (7e): The compound 7e was obtained after purification by column 

chromatography on silica gel (EtOAc:Hexanes = 20:80) as an orange coloured solid; Yield: 

63% (44 mg, 0.125 mmol scale); mp 181-183 oC; Rf  = 0.50 (EtOAc:Hexanes = 20:80); IR 

(DCM): 3337, 1675, 1524, 1484 cm-1; 1H NMR (400 MHz, CDCl3): δ 9.72 (s, 1H), 8.63-8.59 
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(m, 2H), 8.09 (dd, 1H, J1 = 8.2 Hz, J2 = 1.4 Hz), 8.00-7.99 (m, 3H), 7.96-7.92 (m, 1H), 7.59-

7.52 (m, 7H), 7.48-7.46 (m, 2H), 7.38 (dd, 1H, J1 = 8.2 Hz, J2 = 4.2 Hz), 6.86-6.82 (m, 4H), 

3.71 (s, 6H); 13C NMR (100 MHz, CDCl3): δ 167.4, 159.2, 152.6, 152.4, 148.0, 141.4, 138.3, 

138.2, 137.7, 136.1, 134.2, 132.2, 131.5, 129.9, 129.2, 127.7, 127.2, 123.3, 123.1, 121.7, 121.5, 

116.5, 113.8, 55.2; HRMS (ESI): m/z (M + H)+ calcd for C36H29N4O3: 565.2240; found 

565.2216. 

 

(E)-4,4''-Diethoxy-5'-(phenyldiazenyl)-N-(quinolin-8-yl)-(1,1':3',1''-terphenyl)-2'-

carboxamide (7f): The compound 7f was obtained after purification by column 

chromatography on silica gel (EtOAc:Hexanes = 20:80) as an orange coloured solid; Yield: 

44% (52 mg, 0.2 mmol scale); mp 152-154 oC; Rf  = 0.50 (EtOAc:Hexanes = 20:80); IR (DCM): 

3341, 1678, 1518, 1482 cm-1; 1H NMR (400 MHz, CDCl3): δ 9.72 (s, 1H), 8.63-8.60 (m, 2H), 

8.08 (dd, 1H, J1 = 8.2 Hz, J2 = 1.6 Hz), 8.00 (s, 2H), 8.00-7.98 (m, 2H), 7.58-7.53 (m, 7H), 

7.49-7.44 (m, 2H), 7.37 (dd, 1H, J1 = 8.3 Hz, J2 = 4.2 Hz), 6.85-6.81 (m, 4H), 3.92 (q, 4H, J  = 

7.0 Hz), 1.33 (t, 6H, J  = 7.0 Hz); 13C NMR (100 MHz, CDCl3): δ 167.4, 158.6, 152.6, 152.4, 

148.0, 141.4, 138.4, 137.8, 136.0, 134.3, 132.2, 131.5, 129.9, 129.2, 127.7, 127.2, 123.3, 123.1, 

121.6, 121.4, 116.5, 114.4, 63.3, 14.8; HRMS (ESI): m/z (M + H)+ calcd for C38H33N4O3: 

593.2553; found 593.2529. 

                        

(E)-5'-(Phenyldiazenyl)-N-(quinolin-8-yl)-(1,1':3',1''-terphenyl)-2'-carboxamide (7g): 

The compound 7g was obtained after purification by column chromatography on silica gel 
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(EtOAc:Hexanes = 20:80) as an orange coloured solid; Yield: 42% (42 mg, 0.2 mmol scale); 

mp 151-153 oC; Rf  = 0.50 (EtOAc:Hexanes = 20:80); IR (DCM): 3337, 1677, 1522, 1483 cm-

1; 1H NMR (400 MHz, CDCl3): δ 9.74 (s, 1H), 8.62-8.56 (m, 2H), 8.07 (s, 2H), 8.08-8.06 (m, 

1H), 8.01 (d, 2H, J1 = 7.4 Hz), 7.67 (d, 4H, J = 7.5 Hz), 7.60-7.54 (m, 3H), 7.45-7.44 (m, 2H), 

7.38-7.30 (m, 5H), 7.25-7.21 (m, 2H); 13C NMR (100 MHz, CDCl3): δ 166.9, 152.6, 152.4, 

147.9, 141.8, 139.9, 138.3, 137.9, 136.0, 134.2, 131.6, 129.2, 128.7, 128.4, 127.7, 127.6, 127.2, 

123.7, 123.1, 121.6, 121.4, 116.4; HRMS (ESI): m/z (M + H)+ calcd for C34H25N4O: 505.2028; 

found 505.2042.  

 

(E)-4,4''-Dihexyl-5'-(phenyldiazenyl)-N-(quinolin-8-yl)-(1,1':3',1''-terphenyl)-2'-

carboxamide (7h): The compound 7h was obtained after purification by column 

chromatography on silica gel (EtOAc:Hexanes = 5:95) as an orange coloured solid; Yield: 57% 

(120 mg, 0.3 mmol scale); mp 73-75 oC; Rf  = 0.80 (EtOAc:Hexanes = 20:80); IR (DCM): 

3339, 2927, 1680 1521 cm-1; 1H NMR (400 MHz, CDCl3): δ 9.69 (s, 1H), 8.61 (dd, 1H, J1 = 

4.2 Hz, J2 = 1.6 Hz), 8.58 (dd, 2H, J1 = 6.8 Hz, J2 = 2.2 Hz), 8.07 (dd, 1H, J1 = 6.8 Hz, J2 = 2.2 

Hz), 8.04 (s, 2H), 8.00-7.98 (m, 2H), 7.59-7.53 (m, 7H), 7.48-7.43 (m, 2H), 7.34 (dd, 1H, J1 = 

8.2 Hz, J2 = 4.2 Hz), 7.10 (d, 4H, J = 8.1 Hz), 2.49 (t, 4H, J = 7.9 Hz), 1.44-1.37 (m, 4H), 1.25-

1.19 (m, 12H), 0.87 (t, 6H, J = 7.0 Hz); 13C NMR (100 MHz, CDCl3): δ 167.3, 152.7, 152.4, 

147.8, 142.4, 141.9, 138.3, 137.9, 137.2, 135.9, 134.4, 131.5, 129.2, 128.6, 128.4, 128.4, 127.6, 

127.2, 123.5, 123.1, 121.5, 121.4, 116.4, 35.6, 31.7, 31.2, 28.9, 22.6, 14.2; HRMS (ESI): m/z 

(M + H)+ calcd for C46H49N4O: 673.3906; found 673.3929.  
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(E)-2,6-Bis(5-bromopyridin-2-yl)-4-(phenyldiazenyl)-N-(quinolin-8-yl)benzamide (7i): 

The compound 7i was obtained after purification by column chromatography on silica gel 

(EtOAc:Hexanes = 20:80) as an orange coloured solid; Yield: 25% (49 mg, 0.3 mmol scale); 

mp 181-183 oC; Rf  = 0.30 (EtOAc:Hexanes = 20:80); IR (DCM): 3337, 1675, 1524, 1483 cm-

1; 1H NMR (400 MHz, CDCl3): δ 9.89 (s, 1H), 8.63-8.58 (m, 4H), 8.33 (s, 2H), 8.11 (dd, 1H, 

J1 = 8.3 Hz, J2 = 1.6 Hz), 8.02-7.99 (m, 2H), 7.76 (dd, 2H, J1 = 8.4 Hz, J2 = 2.4 Hz), 7.66 (dd, 

2H, J1 = 8.4 Hz, J2 = 0.6 Hz), 7.59-7.51 (m, 5H), 7.40 (dd, 1H, J1 = 8.2 Hz, J2 = 4.2 Hz); 13C 

NMR (100 MHz, CDCl3): δ 166.8, 155.6, 152.6, 152.5, 150.5, 148.2, 139.8, 139.0, 138.4, 

137.4, 136.0, 134.3, 131.8, 129.2, 127.8, 127.2, 124.6, 123.2, 122.0, 121.6, 120.1, 116.8; 

HRMS (ESI): m/z (M + Na)+ calcd for C32H20Br2N6NaO: 684.9963; found 684.9987. 

 

(E)-3,3''-Dimethyl-5'-(phenyldiazenyl)-N-(quinolin-8-yl)-[1,1':3',1''-terphenyl]-2'-

carboxamide (7k): The compound 7k was obtained after purification by column 

chromatography on silica gel (EtOAc:hexane = 10:90) as an orange solid (29 mg, 36%, 0.15 

mmol scale); Rf (10% EtOAc/hexane) 0.5; mp 162-164 oC; IR (DCM): 3339, 1677, 1513, 770 

cm-1; 1H NMR (400 MHz, CDCl3): δ  9.71 (1H, s), 8.63 (1H, dd, J1 = 4.2 Hz, J2 = 1.6 Hz ), 

8.57-8.52 (1H, m), 8.09 (1H, dd, J1 = 8.3, J2 = 1.6 Hz), 8.04 (2H, s), 8.00-7.98 (2H, m), 7.59-

7.53 (3H, m), 7.48 (2H, s), 7.45-7.41 (4H, m), 7.39 (1H, dd, J1 = 8.3 Hz, J2 = 4.3 Hz), 7.17 

(2H, t, J = 7.6 Hz), 7.02 (2H, d, J = 7.6 Hz), 2.25 (6H, s); 13C NMR (~101 MHz, CDCl3): δ 

167.1, 152.6, 152.3, 147.8, 141.9, 139.8, 138.3, 137.9, 137.9, 136.0, 134.2, 131.5, 129.5, 129.2, 
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128.4, 128.2, 127.6, 127.2, 125.7, 123.5, 123.1, 121.5, 121.4, 116.4, 21.3; HRMS (ESI): m/z 

[M+H]+ calcd for C36H29N4O: 533.2341 found 533.2338. 

 

 

(E)-3,3''-Dichloro-5'-(phenyldiazenyl)-N-(quinolin-8-yl)-[1,1':3',1''-terphenyl]-2'-

carboxamide (7l): The compound 7l was obtained after purification by column 

chromatography on silica gel (EtOAc:hexane = 10:90) as an orange solid (29 mg, 34%, 0.15 

mmol scale); Rf (10% EtOAc/hexane) 0.4; mp 197-198 oC; IR (DCM): 3331, 1677, 1580, 770 

cm-1; 1H NMR (400 MHz, CDCl3): δ 9.71 (1H, s), 8.68 (1H, dd, J1 = 4.2, J2 = 1.6 Hz), 8.51 

(1H, dd, J1 = 5.9, J2 = 3.0 Hz), 8.11 (1H, dd, J1 = 8.3, J2 = 1.6 Hz), 8.05 (2H, s), 8.02-7.99 

(2H, m), 7.69-7.68 (2H, m), 7.61-7.55 (3H, m), 7.50-7.45 (4H, m), 7.41 (1H, dd, J1 = 8.3, J2 

= 4.2 Hz), 7.21-7.19 (4H, m); 13C{1H} NMR (~101 MHz, CDCl3): δ 166.2, 152.5, 152.4, 

148.2, 141.4, 140.5, 138.3, 137.6, 136.1, 134.3, 133.8, 131.8, 129.6, 129.3, 129.0, 127.9, 

127.7, 127.2, 126.8, 123.9, 123.2, 122.0, 121.5, 116.7; HRMS (ESI): m/z [M+H]+ calcd for 

C34H23Cl2N4O: 573.1249 found 573.1243. 

 

 

 

(E)-4-(Phenyldiazenyl)-N-(quinolin-8-yl)-2-(thiophen-2-yl)benzamide (7a′): The 

compound 7a′ was obtained after purification by column chromatography on silica gel 

(EtOAc:Hexanes = 20:80) as an orange colored solid; Yield: 47% (41 mg, 0.2 mmol scale); mp 

191-193 oC; Rf  = 0.40 (EtOAc:Hexanes = 20:80); IR (DCM): 1673, 1523, 1482, 1326 cm-1; 

1H NMR (500 MHz, CDCl3): δ 9.96 (s, 1H), 8.79 (dd, 1H, J1 = 7.5 Hz, J2 = 1.2 Hz), 8.53 (dd, 

1H, J1 = 4.2 Hz, J2 = 1.6 Hz), 8.04-8.00 (m, 2H), 7.91-7.86 (m, 4H), 7.49-7.40 (m, 5H), 7.29 
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(dd, 1H, J1 = 8.2 Hz, J2 = 4.2 Hz), 7.23 (dd, 1H, J1 = 3.6 Hz, J2 = 1.1 Hz), 7.17 (dd, 1H, J1 = 5.1 

Hz, J2 = 1.1 Hz), 6.85-6.83 (m, 1H); 13C NMR (~126 MHz, CDCl3): δ 167.1, 153.2, 152.6, 

148.0, 140.4, 138.5, 138.0, 136.1, 134.5, 133.6, 131.6, 130.0, 129.2, 127.9, 127.7, 127.6, 127.3, 

126.8, 125.5, 123.2, 121.9, 121.9, 121.6, 116.5; HRMS (ESI): m/z (M + H)+ calcd for 

C26H19N4OS: 435.1280; found 435.1266. 

 

(E)-4'-Acetyl-5-(phenyldiazenyl)-N-(quinolin-8-yl)-(1,1'-biphenyl)-2-carboxamide (7b′): 

The compound 7b′ was obtained after purification by column chromatography on silica gel 

(EtOAc:Hexanes = 40:60) as an orange coloured solid; Yield: 50% (35 mg, 0.15 mmol scale); 

mp 189-191 oC; Rf  = 0.30 (EtOAc:Hexanes = 40:60); IR (DCM): 3332, 1679, 1524, 1484 cm-

1; 1H NMR (400 MHz, CDCl3): δ 9.93 (s, 1H), 8.82 (d, 1H, J = 7.2 Hz), 8.56 (br s, 1H), 8.13-

8.07 (m, 4H), 8.01 (s, 1H), 8.00 (s, 1H), 7.94 (d, 2H, J = 7.7 Hz), 7.72 (d, 2H, J = 7.6 Hz), 7.58-

7.51 (m, 5H), 7.40-7.38 (m, 1H), 2.50 (s, 3H); 13C NMR (100 MHz, CDCl3): δ 197.6, 166.7, 

153.5, 152.5, 147.9, 144.4, 140.4, 138.4, 137.8, 136.4, 136.2, 134.2, 131.8, 130.3, 129.3, 129.2, 

128.6, 127.8, 127.3, 124.8, 123.2, 122.5, 122.0, 121.6, 116.5; HRMS (ESI): m/z (M + H)+ calcd 

for C30H23N4O2: 471.1821; found 471.1841. 

 

(E)-4'-Methoxy-5-(phenyldiazenyl)-N-(quinolin-8-yl)-(1,1'-biphenyl)-2-carboxamide 

(7e′): The compound 7e′ was obtained after purification by column chromatography on silica 

gel (EtOAc:Hexanes = 15:85) as an orange coloured solid; Yield: 44% (40 mg, 0.2 mmol 

scale); mp 181-183 oC; Rf  = 0.40 (EtOAc:Hexanes = 20:80); IR (DCM): 3328, 1670, 1523, 
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1483 cm-1; 1H NMR (400 MHz, CDCl3): δ 9.93 (s, 1H), 8.88 (d, 1H, J = 7.5 Hz), 8.57 (d, 1H, 

J  = 4.0 Hz), 8.12-7.99 (m, 6H), 7.57-7.7.50 (m, 7H), 7.38 (dd, 1H, J1 = 8.2 Hz, J2 = 4.2 Hz), 

6.89 (d, 2H, J = 8.2 Hz), 3.69 (s, 3H); 13C NMR (100 MHz, CDCl3): δ 167.3, 159.6, 153.4, 

152.6, 147.8, 141.1, 138.5, 137.6, 136.1, 134.5, 131.8, 131.6, 130.5, 130.3, 129.2, 127.8, 127.3, 

125.2, 123.1, 121.7, 121.5, 121.3, 116.4, 114.1, 55.2; HRMS (ESI): m/z (M + H)+ calcd for 

C29H23N4O2: 459.1821; found 459.1833. 

 

(E)-4'-Nitro-5-(phenyldiazenyl)-N-(quinolin-8-yl)-(1,1'-biphenyl)-2-carboxamide (7c′): 

The compound 7c′ was obtained after purification by column chromatography on silica gel 

(EtOAc:Hexanes = 15:95) as an orange coloured solid; Yield: 20% (18 mg, 0.2 mmol scale); 

mp 142-144 oC; Rf  = 0.40 (EtOAc:Hexanes = 20:80); IR (DCM): 3332, 1673, 1522, 1483 cm-

1; 1H NMR (400 MHz, CDCl3): δ 9.97 (s, 1H), 8.81 (d, 1H, J = 6.5 Hz), 8.60 (d, 1H, J = 3.8 

Hz), 8.22 (d, 2H, J = 7.8 Hz), 8.16-8.09 (m, 1H), 8.14 (s, 2H), 8.05-8.00 (m, 3H), 7.78 (d, 2H, 

J = 7.8 Hz), 7.59-7.54 (m, 6H), 7.44-7.41 (m, 1H); 13C NMR (100 MHz, CDCl3): δ 166.2, 

153.5, 152.5, 148.0, 147.5, 146.4, 137.7, 136.4, 134.0, 132.0, 130.4, 129.9, 129.3, 127.9, 127.3, 

124.6, 123.8, 123.3, 123.2, 122.3, 121.8, 116.6, 26.6; HRMS (ESI): m/z (M + H)+ calcd for 

C28H20N5O3: 474.1566; found 474.1553. 

 

(E)-3'-Nitro-5-(phenyldiazenyl)-N-(quinolin-8-yl)-(1,1'-biphenyl)-2-carboxamide (7j′): 

The compound 7j′ was obtained after purification by column chromatography on silica gel 

(EtOAc:Hexanes = 15:85) as an orange coloured solid; Yield: 28% (20 mg, 0.15 mmol scale); 

mp 169-171 oC; Rf  = 0.40 (EtOAc:Hexanes = 20:80); IR (DCM): 3333, 1673, 1527, 1484 cm-
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1; 1H NMR (400 MHz, CDCl3): δ 9.94 (s, 1H), 8.78 (d, 1H, J = 6.6 Hz), 8.58-8.55 (m, 2H), 

8.14-8.01 (m, 7H), 7.87 (d, 1H, J = 7.6 Hz), 7.59-7.52 (m, 5H), 7.47-7.41 (m, 2H); 13C NMR 

(100 MHz, CDCl3): δ 166.2, 153.5, 152.5, 148.4, 148.1, 141.4, 139.1, 138.3, 137.8, 136.3, 

135.2, 134.0, 131.9, 130.4, 129.4, 129.3, 127.8, 127.3, 124.6, 123.9, 123.2, 122.8, 122.2, 121.8, 

116.5; HRMS (ESI): m/z (M + H)+ calcd for C28H20N5O3: 474.1566; found 474.1551. 

 

(E)-2-Methyl-4-(phenyldiazenyl)benzoic acid (8aʹ): The compound 8aʹ was obtained after 

workup as an orange coloured solid; Yield: 83% (400 mg, 2 mmol scale); mp 198-200 oC; IR 

(DCM): 1691, 1571, 1413, 1269 cm-1; 1H NMR (400 MHz, DMSO-d6): δ 8.00 (d, 1H, J = 8.2 

Hz), 7.91-7.89 (m, 2H), 7.77 (s, 1H), 7.73 (d, 1H, J = 8.4 Hz), 7.62-7.59 (m, 3H), 2.62 (s, 3H); 

13C NMR (100 MHz, DMSO-d6): δ 168.6, 153.6, 152.3, 141.1, 133.2, 132.5, 130.0, 126.1, 

123.2, 119.8, 21.8; HRMS (ESI): m/z (M + H)+ calcd for C14H13N2O2: 241.0977; found 

241.0965 (in the proton NMR the OH peak could not be identified). 

                           

(E)-2-Methyl-4-(phenyldiazenyl)-N-(quinolin-8-yl)benzamide (8): The compound 8 was 

obtained (from 8aʹ) as an orange coloured solid; Yield: 87% (320 mg, 1 mmol scale); mp 163-

165 oC; IR (DCM): 3357, 1678, 1524, 1482 cm-1; 1H NMR (400 MHz, CDCl3): δ 10.31 (s, 1H), 

8.99 (d, 1H, J = 7.1 Hz), 8.82 (dd, 1H, J1 = 4.2 Hz, J2 = 1.5 Hz), 8.23 (dd, 1H, J1 = 8.2 Hz, J2 = 

1.0 Hz), 8.00-7.98 (m, 2H), 7.90-7.85 (m, 3H), 7.66-7.53 (m, 5H), 7.48 (dd, 1H, J1 = 8.3 Hz, 

J2 = 4.2 Hz), 2.74 (s, 3H); 13C NMR (100 MHz, CDCl3): δ 167.5, 153.4, 152.6, 148.4, 138.6, 

138.5, 138.1, 136.4, 134.6, 131.4, 129.2, 128.3, 128.0, 127.4, 125.6, 123.1, 122.0, 121.8, 120.5, 

116.7, 20.4; HRMS (ESI): m/z (M + H)+ calcd for C23H19N4O: 367.1559; found 367.1547. 
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(E)-2-Methyl-4-(phenyldiazenyl)-N-(quinolin-8-yl)-6-(thiophen-2-yl)benzamide (9a): The 

compound 9a was obtained after purification by column chromatography on silica 

(EtOAc:Hexanes = 10:90) as an orange coloured solid; Yield: 66% (59 mg, 0.2 mmol scale); 

mp 125-127 oC; Rf  = 0.50 (EtOAc:Hexanes = 20:80); IR (DCM): 3337, 1674, 1521, 1483 cm-

1; 1H NMR (400 MHz, CDCl3): δ 9.95 (s, 1H), 8.94 (dd, 1H, J1 = 7.5 Hz, J2 = 1.0 Hz), 8.70 (dd, 

1H, J1 = 4.2 Hz, J2 = 1.4 Hz), 8.13 (dd, 1H, J1 = 8.3 Hz, J2 = 1.4 Hz), 8.03-8.00 (m, 3H), 7.84 

(s, 1H), 7.63-7.54 (m, 5H), 7.42-7.39 (m, 2H), 7.22 (dd, 1H, J1 = 5.1 Hz, J2 = 0.4 Hz), 6.94-

6.91 (m, 1H), 2.64 (s, 3H); 13C NMR (100 MHz, CDCl3): δ 167.7, 152.6, 152.5, 148.3, 140.8, 

138.4, 138.3, 137.3, 136.2, 134.3, 133.2, 131.5, 129.2, 127.9, 127.7, 127.3, 127.0, 126.3, 123.4, 

123.1, 122.6, 122.1, 121.7, 116.8, 19.9; HRMS (ESI): m/z (M + H)+ calcd for C27H21N4OS: 

449.1436; found 449.1451. 

            

(E)-2-(5-Bromopyridin-2-yl)-6-methyl-4-(phenyldiazenyl)-N-(quinolin-8-yl)benzamide 

(9b): The compound 9b was obtained after purification by column chromatography on silica 

(EtOAc:Hexanes = 10:90) as an orange coloured solid; Yield: 78% (81 mg, 0.2 mmol scale); 

mp 121-123 oC; Rf  = 0.50 (EtOAc:Hexanes = 20:80); IR (DCM): 3341, 1675, 1521, 1483 cm-

1; 1H NMR (400 MHz, CDCl3): δ 9.87 (s, 1H), 8.85 (dd, 1H, J1 = 7.2 Hz, J2 = 1.5 Hz), 8.67 (dd, 

1H, J1 = 4.2 Hz, J2 = 1.5 Hz), 8.58 (d, 1H, J  = 1.9 Hz), 8.17-8.15 (m, 2H), 8.00-7.95 (m, 3H), 

7.74 (dd, 1H, J1 = 8.4 Hz, J2 = 2.3 Hz), 7.67 (d, 1H, J  = 8.4 Hz), 7.60-7.53 (m, 5H), 7.43 (dd, 

1H, J1 = 8.2 Hz, J2 = 4.2 Hz), 2.68 (s, 3H); 13C NMR (100 MHz, CDCl3): δ 167.7, 155.6, 152.6, 

150.4, 148.3, 139.0, 138.5, 138.4, 138.3, 137.8, 136.2, 134.4, 131.5, 129.2, 127.9, 127.3, 125.2, 
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124.3, 123.1, 122.0, 121.7, 121.6, 119.9, 116.8, 19.9; HRMS (ESI): m/z (M + H)+ calcd for 

C28H21BrN5O: 522.0929; found 522.0945. 

 

                  

(E)-2-(1H-Indol-5-yl)-6-methyl-4-(phenyldiazenyl)-N-(quinolin-8-yl)benzamide (9c): The 

compound 9c was obtained after purification by column chromatography on silica 

(EtOAc:Hexanes = 50:60) as an orange coloured solid; Yield: 50% (48 mg, 0.2 mmol scale); 

mp 176-178 oC; Rf  = 0.20 (EtOAc:Hexanes = 50:60); IR (DCM): 3320, 1650, 1520, 1484, cm-

1; 1H NMR (400 MHz, CDCl3): δ 9.75 (s, 1H), 8.79 (dd, 1H, J1 = 7.5 Hz, J2 = 1.3 Hz), 8.54 (dd, 

1H, J1 = 4.2 Hz, J2 = 1.6 Hz), 8.13 (br s, 1H), 8.01-7.97 (m, 4H), 7.93 (d, 1H, J  = 0.8 Hz), 7.85 

(d, 1H, J  = 1.1 Hz), 7.59-7.52 (m, 3H), 7.50-7.46 (m, 1H), 7.44-7.40 (m, 2H), 7.30-7.27 (m, 

1H), 7.16 (d, 1H, J  = 8.4 Hz), 7.06 (t, 1H, J  = 2.8 Hz), 6.48 (t, 1H, J  = 2.2 Hz), 2.67 (s, 3H); 

13C NMR (100 MHz, CDCl3): δ 168.3, 152.7, 152.5, 148.0, 142.1, 138.9, 138.4, 137.1, 136.0, 

135.3, 134.3, 131.6, 131.3, 129.2, 128.0, 127.7, 127.2, 124.6, 123.0, 123.0, 122.7, 121.7, 121.4, 

121.1, 116.6, 110.9, 102.9, 20.0; HRMS (ESI): m/z (M + H)+ calcd for C31H24N5O: 482.1981; 

found 482.1964. 

             

(E)-3-Methyl-5-(phenyldiazenyl)-N-(quinolin-8-yl)-(1,1'-biphenyl)-2-carboxamide (9d): 

The compound 9d was obtained after purification by column chromatography on silica 

(EtOAc:Hexanes = 10:90) as an orange coloured solid; Yield: 70% (62 mg, 0.2 mmol scale); 

mp 120-122 oC; Rf  = 0.50 (EtOAc:Hexanes = 20:80); IR (DCM): 3342, 1673, 1522, 1483 cm-
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1; 1H NMR (400 MHz, CDCl3): δ 9.74 (s, 1H), 8.82 (dd, 1H, J1 = 7.4 Hz, J2 = 1.3 Hz), 8.65 (dd, 

1H, J1 = 4.2 Hz, J2 = 1.6 Hz), 8.10 (dd, 1H, J1 = 8.3 Hz, J2 = 1.5 Hz), 8.01-7.99 (m, 2H), 7.92-

7.89 (m, 2H), 7.66-7.64 (m, 2H), 7.60-7.53 (m, 4H), 7.50 (dd, 1H, J1 = 8.4 Hz, J2 = 1.5 Hz), 

7.38 (dd, 1H, J1 = 8.2 Hz, J2 = 4.2 Hz), 7.28 (t, 2H, J = 7.5 Hz), 7.16 (t, 1H, J = 7.4 Hz), 2.74 

(s, 3H); 13C NMR (100 MHz, CDCl3): δ 167.7, 152.6, 152.5, 148.1, 140.8, 139.8, 138.7, 138.4, 

137.3, 136.1, 134.3, 131.4, 129.2, 128.7, 128.3, 127.8, 127.6, 127.3, 123.5, 123.0, 122.2, 121.9, 

121.5, 116.5, 20.0; HRMS (ESI): m/z (M + H)+ calcd for C29H23N4O: 443.1872; found 

443.1859. 

 

(E)-4'-Ethyl-3-methyl-5-(phenyldiazenyl)-N-(quinolin-8-yl)-(1,1'-biphenyl)-2-

carboxamide (9e): The compound 9e was obtained after purification by column 

chromatography on silica (EtOAc:Hexanes = 10:90) as an orange coloured solid; Yield: 70% 

(66 mg, 0.2 mmol scale); mp 73-75 oC; Rf  = 0.60 (EtOAc:Hexanes = 20:80); IR (DCM): 3339, 

1674, 1522, 1483 cm-1; 1H NMR (400 MHz, CDCl3): δ 9.72 (s, 1H), 8.82 (dd, 1H, J1 = 7.4 Hz, 

J2 = 1.3 Hz), 8.65 (dd, 1H, J1 = 4.2 Hz, J2 = 1.6 Hz), 8.11 (dd, 1H, J1 = 8.3 Hz, J2 = 1.6 Hz), 

8.00-7.97 (m, 2H), 7.91-7.86 (m, 2H), 7.59-7.49 (m, 7H), 7.39 (dd, 1H, J1 = 8.2, J2 = 4.2 Hz), 

7.09 (d, 2H, J = 8.1 Hz), 2.67 (s, 3H), 2.48 (q, 2H, J = 7.6 Hz), 1.01 (t, 3H, J = 7.6 Hz); 13C 

NMR (100 MHz, CDCl3): δ 167.9, 152.6, 152.5, 148.0, 143.0, 140.9, 138.7, 138.4, 137.3, 

137.1, 136.1, 134.3, 131.4, 129.2, 128.6, 127.8, 127.8, 127.3, 123.3, 123.0, 122.3, 121.8, 121.5, 

116.6, 28.4, 20.0, 15.3; HRMS (ESI): m/z (M + H)+ calcd for C31H27N4O: 471.2185; found 

471.2198. 
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(E)-4'-Methoxy-3-methyl-5-(phenyldiazenyl)-N-(quinolin-8-yl)-(1,1'-biphenyl)-2-

carboxamide (9f): The compound 9f was obtained after purification by column 

chromatography on silica gel (EtOAc:Hexanes = 20:80) as an orange coloured solid; Yield: 

78% (73 mg, 0.2 mmol scale); mp 87-89 oC; Rf  = 0.30 (EtOAc:Hexanes = 20:80); IR (DCM): 

3342, 1674, 1521, 1249 cm-1; 1H NMR (400 MHz, CDCl3): δ 9.73 (s, 1H), 8.83 (dd, 1H, J1 = 

7.3 Hz, J2 = 1.5 Hz), 8.66 (dd, 1H, J1 = 4.2 Hz, J2 = 1.6 Hz), 8.13 (dd, 1H, J1 = 8.3 Hz, J2 = 1.6 

Hz), 7.90-7.97 (m, 2H), 7.88-7.84 (m, 2H), 7.59-7.51 (m, 7H), 7.41 (dd, 1H, J1 = 8.3 Hz, J2 = 

4.2 Hz), 6.83-6.80 (m, 2H), 3.68 (s, 3H), 2.65 (s, 3H); 13C NMR (100 MHz, CDCl3): δ 168.0, 

159.2, 152.6, 152.5, 148.1, 140.1, 138.7, 138.4, 137.2, 136.2, 134.3, 132.2, 131.4, 129.9, 129.2, 

127.8, 127.3, 123.0, 122.3, 121.9, 121.6, 116.6, 113.8, 55.1, 20.0; HRMS (ESI): m/z (M + H)+ 

calcd for C30H25N4O2: 473.1978; found 473.1997.  

           

(E)-3-Methyl-4'-pentyl-5-(phenyldiazenyl)-N-(quinolin-8-yl)-(1,1'-biphenyl)-2-

carboxamide (9g): The compound 9g was obtained after purification by column 

chromatography on neutral alumina (EtOAc:Hexanes = 5:95) as an orange coloured solid; 

Yield: 77% (79 mg, 0.2 mmol scale); mp 61-63 oC; Rf  = 0.80 (EtOAc:Hexanes = 20:80); IR 

(DCM): 3340, 2930, 1676, 1522 cm-1; 1H NMR (400 MHz, CDCl3): δ 9.71 (s, 1H), 8.83 (d, 

1H, J  = 7.5 Hz), 8.64 (dd, 1H, J1 = 4.2 Hz, J2 = 1.5 Hz), 8.09 (d, 1H, J  = 8.2 Hz), 7.99 (d, 1H, 

J  = 7.1 Hz), 7.92 (s, 1H), 7.87 (s, 1H), 7.59-7.48 (m, 7H), 7.37 (dd, 1H, J1 = 8.2 Hz, J2 = 4.1 
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Hz), 7.08 (d, 2H, J  = 7.9 Hz), 2.68 (s, 3H), 2.43 (t, 2H, J  = 7.7 Hz), 1.36-1.30 (m, 2H), 1.24-

1.18 (m, 2H), 1.12-1.06 (m, 2H), 0.80 (t, 3H, J  = 7.3 Hz); 13C NMR (100 MHz, CDCl3): δ 

167.9, 152.7, 152.5, 148.0, 142.4, 141.0, 138.7, 138.4, 137.3, 137.1, 136.1, 134.4, 131.3, 129.2, 

128.5, 128.4, 127.8, 127.2, 123.3, 123.0, 122.2, 121.8, 121.5, 116.5, 35.4, 31.2, 30.8, 22.4, 

20.0, 14.0; HRMS (ESI): m/z (M + H)+ calcd for C34H33N4O: 513.2654; found 513.2672. 

              

(E)-4'-Cyano-3-methyl-5-(phenyldiazenyl)-N-(quinolin-8-yl)-(1,1'-biphenyl)-2-

carboxamide (9h): The compound 9h was obtained after purification by column 

chromatography on silica (EtOAc:Hexanes = 20:80) as an orange coloured solid; Yield: 59% 

(55 mg, 0.2 mmol scale); mp 91-93 oC; Rf  = 0.30 (EtOAc:Hexanes = 20:80); IR (DCM): 3337, 

1674, 1522, 1483 cm-1; 1H NMR (400 MHz, CDCl3): δ 9.73 (s, 1H), 8.77 (dd, 1H, J1 = 5.8 Hz, 

J2 = 3.2 Hz), 8.65 (dd, 1H, J1 = 4.2 Hz, J2 = 1.6 Hz), 8.16 (dd, 1H, J1 = 8.3 Hz, J2 = 1.6 Hz), 

8.00-7.98 (m, 2H), 7.94 (d, 1H, J  = 1.0 Hz), 7.86 (d, 1H, J  = 1.0 Hz), 7.76-7.73 (m, 2H), 7.61-

7.55 (m, 7H), 7.44 (dd, 1H, J1 = 8.3 Hz, J2 = 4.2 Hz), 2.68 (s, 3H); 13C NMR (100 MHz, CDCl3): 

δ 170.0, 152.6, 152.5, 148.2, 144.6, 138.8, 138.4, 138.3, 137.8, 136.4, 133.8, 132.1, 131.7, 

129.4, 129.2, 127.9, 127.3, 124.9, 123.1, 122.4, 121.8, 121.6, 118.6, 116.7, 111.5, 20.0; HRMS 

(ESI): m/z (M + H)+ calcd for C30H22N5O: 468.1824; found 468.1808. 

           

(E)-4'-Chloro-3-methyl-5-(phenyldiazenyl)-N-(quinolin-8-yl)-(1,1'-biphenyl)-2-

carboxamide (9i): The compound 9i was obtained after purification by column 

chromatography on silica (EtOAc:Hexanes = 10:90) as an orange coloured solid; Yield: 65% 
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(62 mg, 0.2 mmol scale); mp 82-84 oC; Rf  = 0.50 (EtOAc:Hexanes = 20:80); IR (DCM): 3338, 

1674, 1522, 1484 cm-1; 1H NMR (400 MHz, CDCl3): δ 9.75 (s, 1H), 8.81 (dd, 1H, J1 = 7.0 Hz, 

J2 = 1.8 Hz), 8.66 (dd, 1H, J1 = 4.2 Hz, J2 = 1.5 Hz), 8.14 (dd, 1H, J1 = 8.3 Hz, J2 = 1.5 Hz), 

8.00-7.98 (m, 2H), 7.89 (s, 1H), 7.86 (s, 1H), 7.60-7.53 (m, 7H), 7.42 (dd, 1H, J1 = 8.2 Hz, J2 

= 4.2 Hz), 7.26 (d, 2H, J = 8.5 Hz), 2.66 (s, 3H); 13C NMR (100 MHz, CDCl3): δ 167.5, 152.6, 

152.5, 148.2, 139.5, 138.6, 138.4, 138.3, 137.4, 136.2, 134.1, 133.9, 131.5, 130.0, 129.2, 128.6, 

127.9, 127.3, 123.9, 123.1, 122.2, 122.0, 121.7, 116.7, 20.0; HRMS (ESI): m/z (M + H)+ calcd 

for C29H22ClN4O: 477.1482; found 477.1469. 

        

(E)-4'-Acetyl-3-methyl-5-(phenyldiazenyl)-N-(quinolin-8-yl)-(1,1'-biphenyl)-2-

carboxamide (9j): The compound 9j was obtained after purification by column 

chromatography on silica (EtOAc:Hexanes = 30:70) as an orange coloured solid; Yield: 56% 

(54 mg, 0.2 mmol scale ); mp 92-94 oC; Rf  = 0.20 (EtOAc:Hexanes = 30:70); IR (DCM): 3342, 

1676, 1521, 1483 cm-1; 1H NMR (400 MHz, CDCl3): δ 9.76 (s, 1H), 8.79 (dd, 1H, J1 = 7.0 Hz, 

J2 = 2.0 Hz), 8.65 (dd, 1H, J1 = 4.2 Hz, J2 = 1.6 Hz), 8.13 (dd, 1H, J1 = 8.3 Hz, J2 = 1.6 Hz), 

8.00-7.98 (m, 2H), 7.92-7.89 (m, 4H), 7.74-7.72 (m, 2H), 7.60-7.51 (m, 5H), 7.41 (dd, 1H, J1 

= 8.2 Hz, J2 = 4.2 Hz), 2.68 (s, 3H), 2.48 (s, 3H); 13C NMR (100 MHz, CDCl3): δ 197.7, 167.3, 

152.6, 152.5, 148.2, 144.6, 139.6, 138.5, 138.3, 137.6, 136.2, 136.1, 134.0, 131.6, 129.2, 129.0, 

128.4, 127.9, 127.3, 124.3, 123.1, 122.1, 121.9, 121.6, 116.7, 26.6, 20.0; HRMS (ESI): m/z (M 

+ H)+ calcd for C31H25N4O2: 485.1978; found 485.1958. 
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(E)-3-Methyl-4'-nitro-5-(phenyldiazenyl)-N-(quinolin-8-yl)-(1,1'-biphenyl)-2-

carboxamide (9k): The compound 9k was obtained after purification by column 

chromatography on silica (EtOAc:Hexanes = 15:95) as an orange coloured solid; Yield: 69% 

(67 mg, 0.2 mmol scale); mp 93-95 oC; Rf  = 0.50 (EtOAc:Hexanes = 30:70); IR (DCM): 3335, 

1674, 1519, 1484 cm-1; 1H NMR (400 MHz, CDCl3): δ 9.78 (s, 1H), 8.78 (dd, 1H, J1 = 6.2 Hz, 

J2 = 1.8 Hz), 8.65 (d, 1H, J  = 2.6 Hz), 8.15-8.13 (m, 3H), 7.99 (d, 2H, J  = 6.7 Hz), 7.96 (s, 

1H),  7.88 (s, 1H), 7.80 (d, 2H, J  = 8.6 Hz), 7.60-7.53 (m, 5H), 7.42 (dd, 1H, J1 = 8.2 Hz, J2 = 

4.2 Hz), 2.69 (s, 3H); 13C NMR (100 MHz, CDCl3): δ 166.9, 152.6, 152.5, 148.3, 147.3, 146.5, 

138.5, 138.4, 138.3, 137.8, 136.4, 133.8, 131.7, 129.7, 129.3, 127.9, 127.3, 125.1, 123.6, 123.1, 

122.4, 121.8, 121.6, 116.8, 20.0; HRMS (ESI): m/z (M + H)+ calcd for C29H22N5O3: 488.1723; 

found 488.1711. 

                

(E)-3,3'-Dimethyl-5-(phenyldiazenyl)-N-(quinolin-8-yl)-(1,1'-biphenyl)-2-carboxamide 

(9l): The compound 9l was obtained after purification by column chromatography on silica 

(EtOAc:Hexanes = 10:90) as an orange coloured solid; Yield: 77% (70 mg, 0.2 mmol scale); 

mp 98-100 oC; Rf  = 0.50 (EtOAc:Hexanes = 20:80); IR (DCM): 3053, 1674, 1522, 1263 cm-1; 

1H NMR (400 MHz, CDCl3): δ 9.72 (s, 1H), 8.80 (dd, 1H, J1 = 7.3 Hz, J2 = 1.4 Hz), 8.66 (dd, 

1H, J1 = 4.2 Hz, J2 = 1.6 Hz), 8.12 (dd, 1H, J1 = 8.2 Hz, J2 = 1.5 Hz), 8.00-7.98 (m, 2H), 7.90 

(s, 1H), 7.87 (s,1 H), 7.60-7.49 (m, 5H), 7.45 (s, 1H), 7.42-7.39 (m, 2H), 7.14 (t, 1H, J  = 7.6 

Hz), 6.95 (d, 1H, J  = 7.6 Hz), 2.67 (s, 3H), 2.23 (s, 3H); 13C NMR (100 MHz, CDCl3): δ 167.8, 

152.7, 152.5, 148.0, 141.0, 139.7, 138.7, 138.4, 137.9, 137.3, 136.1, 134.3, 131.4, 129.5, 129.2, 

128.4, 128.2, 127.8, 127.3, 125.7, 123.4, 123.0, 122.2, 121.8, 121.5, 116.5, 21.3, 20.0; HRMS 

(ESI): m/z (M + H)+ calcd for C30H25N4O: 457.2028; found 457.2043. 
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(E)-3-Methyl-3'-nitro-5-(phenyldiazenyl)-N-(quinolin-8-yl)-(1,1'-biphenyl)-2-

carboxamide (9m): The compound 9m was obtained after purification by column 

chromatography on silica (EtOAc:Hexanes = 20:80) as an orange coloured solid; Yield: 51% 

(50 mg, 0.2 mmol scale); mp 196-198 oC; Rf  = 0.40 (EtOAc:Hexanes = 30:70); IR (DCM): 

3335, 1674, 1526, 1483 cm-1; 1H NMR (400 MHz, CDCl3): δ 9.77 (s, 1H), 8.76 (d, 1H, J  = 6.6 

Hz), 8.63 (d, 1H, J  = 3.8 Hz), 8.55 (s, 1H), 8.12 (d, 1H, J  = 8.2 Hz), 8.01-7.90 (m, 6H), 7.59-

7.52 (m, 5H), 7.41-7.37 (m, 2H), 2.69 (s, 3H); 13C NMR (100 MHz, CDCl3): δ 166.9, 152.6, 

152.5, 148.3, 148.2, 141.5, 138.6, 138.3, 138.3, 137.8, 136.3, 134.7, 133.8, 131.7, 129.2, 127.8, 

127.2, 125.0, 123.8, 123.1, 122.5, 122.3, 121.8, 121.6, 116.7, 20.0; HRMS (ESI): m/z (M + H)+ 

calcd for C29H22N5O3: 488.1723; found 488.1703. 

 

(E)-2-(2,3-Dihydrobenzo(b)(1,4)dioxin-6-yl)-6-methyl-4-(phenyldiazenyl)-N-(quinolin-8-

yl)benzamide (9n): The compound 9n was obtained after purification by column 

chromatography on silica (EtOAc:Hexanes = 20:80) as an orange coloured solid; Yield: 69% 

(69 mg, 0.2 mmol scale); mp 91-93 oC; Rf  = 0.30 (EtOAc:Hexanes = 20:80); IR (DCM): 3338, 

1674, 1522, 1483 cm-1; 1H NMR (400 MHz, CDCl3): δ 9.74 (s, 1H), 8.83 (dd, 1H, J1 = 7.4 Hz, 

J2 = 1.4 Hz), 8.69 (dd, 1H, J1 = 4.2 Hz, J2 = 1.6 Hz), 8.14 (dd, 1H, J1 = 4.2 Hz, J2 = 1.6 Hz), 

7.99-7.97 (m, 2H), 7.87-7.84 (m, 2H), 7.59-7.51 (m, 5H), 7.42 (dd, 1H, J1 = 8.3 Hz, J2 = 2.3 

Hz), 7.17 (d, 1H, J  = 2.1 Hz), 7.10 (dd, 1H, J1 = 8.2 Hz, J2 = 2.2 Hz), 6.73 (d, 1H, J  = 8.4 Hz), 

4.14-4.09 (m, 4H), 2.65 (s, 3H); 13C NMR (100 MHz, CDCl3): δ 167.8, 152.6, 152.5, 148.1, 
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143.4, 143.3, 140.3, 138.6, 138.4, 137.3, 136.1, 134.4, 133.2, 131.4, 129.2, 127.8, 127.3, 123.3, 

123.0, 122.1, 121.9, 121.8, 121.5, 117.8, 117.1, 116.6, 64.2, 64.2, 20.0; HRMS (ESI): m/z (M 

+ H)+ calcd for C31H25N4O3: 501.1927; found 501.1903. 

                                           

(E)-N-(Quinolin-8-yl)-4-(p-tolyldiazenyl)benzamide (10a): The compound 10a after 

purification by column chromatography on silica gel (EtOAc:Hexanes = 20:80) as an orange 

coloured solid; Yield: 38% (280 mg, 2 mmol scale); mp 97-99 oC; IR (DCM): 3354, 1673, 

1530, 1484 cm-1; 1H NMR (400 MHz, CDCl3): δ 10.84 (s, 1H), 8.98 (d, 1H, J = 7.5 Hz), 8.89 

(d, 1H, J = 3.8 Hz), 8.25-8.19 (m, 3H), 8.06 (d, 2H, J1 = 7.8 Hz), 7.90 (d, 2H, J  = 7.6 Hz), 7.65-

7.56 (m, 2H), 7.50 (dd, 1H, J1 = 4.1 Hz, J2 = 8.0 Hz), 7.36 (d, 2H, J1 = 7.8 Hz), 2.47 (s, 3H); 

13C NMR (100 MHz, CDCl3): δ 164.7, 154.6, 150.7, 148.4, 142.4, 138.8, 136.5, 136.4, 134.4, 

129.9, 128.3, 128.0, 127.5, 123.2, 123.0, 121.9, 121.8, 116.6, 21.6; HRMS (ESI): m/z (M + H)+ 

calcd for C23H19N4O: 367.1559; found 367.1543. 

                                                     

                                              

(E)-N-(quinolin-8-yl)-4-(o-tolyldiazenyl)benzamide (10b): The compound 10b was 

obtained after workup as an orange coloured solid; Yield: 74% (543 mg, 2 mmol scale); mp 

175-177 oC; IR (DCM): 3350, 1672, 1530, 1483 cm-1; 1H NMR (400 MHz, CDCl3): δ 10.84 

(s, 1H), 8.98 (d, 1H, J = 7.4 Hz), 8.88 (dd, 1H, J1 = 4.1 Hz, J2 = 1.4 Hz), 8.26-8.19 (m, 3H), 

8.08 (d, 2H, J = 8.4 Hz), 7.71 (d, 1H, J1 = 7.9 Hz), 7.64-7.56 (m, 2H), 7.50 (dd, 1H, J1 = 4.2 

Hz, J2 = 8.2 Hz), 7.44-7.38 (m, 2H), 7.33-7.28 (m, 1H), 2.79 (s, 3H); 13C NMR (100 MHz, 

CDCl3): δ 164.7, 154.8, 150.6, 148.4, 138.9, 138.7, 136.5, 136.4, 134.4, 131.7, 131.4, 128.3, 

128.0, 127.5, 126.5, 123.2, 121.9, 121.8, 116.6, 115.4, 17.6; HRMS (ESI): m/z (M + H)+ calcd 

for C23H19N4O: 367.1559; found 367.1551. 
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(E)-N-(Benzo(c)(1,2,5)thiadiazol-4-yl)-4-(phenyldiazenyl)benzamide (10c): The 

compound 10c was obtained after workup as an orange coloured solid; Yield: 70% (250 mg, 1 

mmol scale); mp 189-191 oC; IR (DCM): 3316, 1648, 1548, 1410 cm-1; 1H NMR (400 MHz, 

CDCl3): δ 9.33 (s, 1H), 8.69 (d, 1H, J = 7.3 Hz), 8.20 (d, 1H, J  = 8.3 Hz), 8.10 (d, 1H, J  = 8.2 

Hz), 8.00 (d, 1H, J  = 8.8 Hz), 7.76 (d, 1H, J  = 8.8 Hz), 7.71-7.67 (m, 1H) 7.59-7.53 (m, 3H); 

13C NMR (100 MHz, CDCl3): δ 164.8, 154.8, 154.7, 152.5, 148.0, 135.7, 131.8, 131.2, 129.9, 

129.2, 128.3, 123.3, 123.2, 116.2, 115.2; HRMS (ESI): m/z (M + H)+ calcd for C19H14N5OS: 

360.0919; found 360.0902. 

                                     

(E)-N-(2-(Methylthio)phenyl)-4-(phenyldiazenyl)benzamide (10d): The compound 10d 

was obtained after workup as an orange coloured solid; Yield: 69% (238 mg, 1 mmol scale); 

mp 120-122 oC; IR (DCM): 3339, 1677, 1518, 1434 cm-1; 1H NMR (400 MHz, CDCl3): δ 9.35 

(s, 1H), 8.58 (d, 1H, J = 8.3 Hz), 8.14 (d, 1H, J = 8.3 Hz), 8.07 (d, 1H, J = 8.3 Hz), 8.01-7.93 

(m, 2H), 7.60-7.53 (m, 4H), 7.41 (t, 1H, J = 7.8 Hz ), 7.16 (d, 1H, J = 7.6 Hz), 2.46 (s, 3H); 13C 

NMR (100 MHz, CDCl3): δ 164.4, 154.5, 152.5, 138.4, 136.4, 133.1, 131.8, 129.2, 129.1, 

128.2, 125.9, 124.8, 123.2, 123.2, 120.7, 19.2; HRMS (ESI): m/z (M + H)+ calcd for 

C20H18N3OS: 348.1171; found 348.1186. 

                             

(E)-2-Methyl-N-(2-(methylthio)phenyl)-4-(phenyldiazenyl)benzamide (10e): The 

compound 10e was obtained after workup as an orange coloured solid; Yield: 96% (448 mg, 

1.3 mmol scale); mp 92-94 oC; IR (DCM): 3333, 1678, 1510, 1432 cm-1; 1H NMR (400 MHz, 

CDCl3): δ 8.75 (s, 1H), 8.54 (d, 1H, J = 7.6 Hz), 7.99-7.97 (m, 2H), 7.87-7.85 (m, 2H), 7.75 

(d, 1H, J = 8.4 Hz), 7.59-7.53 (m, 4H), 7.42-7.7.38 (m, 1H), 7.17 (td, 1H, J1 = 7.6 Hz, J1 = 1.7 
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Hz), 2.70 (s, 3H), 2.43 (s, 3H); 13C NMR (~126 MHz, CDCl3): δ 166.2, 152.3, 151.5, 137.2, 

137.1, 137.0, 131.9, 130.5, 128.1, 127.9, 126.8, 124.6, 123.8, 122.0, 119.7, 119.4, 28.7, 19.2, 

18.0; HRMS (ESI): m/z (M + H)+ calcd for C21H20N3OS: 362.1327; found 362.1316. 

                                                   

(E)-N-Butyl-4-(phenyldiazenyl)benzamide (10f): The compound 10f was obtained after 

workup as an orange coloured solid; Yield: 92% (258 mg, 1 mmol scale); mp 92-94 oC; IR 

(DCM): 3317, 2659, 1633, 1542 cm-1; 1H NMR (400 MHz, CDCl3): δ 7.98-7.91 (m, 6H), 7.56-

7.52 (m, 3H), 6.55 (br s, 1H), 3.51-3.46 (m, 2H), 1.67-1.60 (m, 2H), 1.40-1.41 (m, 2H), 0.98 

(t, 3H, J = 7.3 Hz); 13C NMR (100 MHz, CDCl3): δ 166.9, 154.1, 152.5, 136.6, 131.6, 129.2, 

127.9, 123.1, 122.9, 40.0, 31.7, 20.2, 13.8; HRMS (ESI): m/z (M + H)+ calcd for C17H20N3O: 

282.1606; found 282.1595. 

 

(E)-N-Phenyl-4-(phenyldiazenyl)benzamide (10g): The compound 10g was obtained after 

purification by column chromatography on silica gel (EtOAc:Hexanes = 20:80) as an pale 

orange colored solid; Yield: 33% (150 mg, 1.5 mmol scale); mp 205-207 oC; Rf  = 0.40 

(EtOAc:Hexanes = 20:80); IR (DCM): 3351, 1649, 1527, 1438 cm-1; 1H NMR (500 MHz, 

DMSO-d6): δ 10.43 (s, 1H), 8.18 (d, 2H, J = 8.5 Hz), 8.02 (d, 2H, J = 8.5 Hz), 7.97-7.95 (m, 

2H), 7.81 (d, 2H, J = 7.6 Hz), 7.66-7.61 (m, 3H), 7.40-7.37 (m, 2H), 7.14 (t, 1H, J = 7.4 Hz); 

13C NMR (~126 MHz, DMSO-d6): δ 165.2, 153.9, 152.4, 139.5, 137.5, 132.6, 130.0, 129.5, 

129.1, 124.4, 123.3, 122.9, 120.9; HRMS (ESI): m/z (M + H)+ calcd for C19H16N3O: 302.1293; 

found 302.1280. 
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(E)-N-(Quinolin-8-yl)-2,6-di(thiophen-2-yl)-4-(p-tolyldiazenyl)benzamide (11a): The 

compound 11a was obtained after purification by column chromatography on silica gel 

(EtOAc:Hexanes = 20:80) as an orange coloured solid; Yield: 50% (40 mg, 0.15 mmol scale); 

mp 178-180 oC; Rf  = 0.40 (EtOAc:Hexanes = 20:80); IR (DCM): 3335, 1675, 1522, 1483 cm-

1; 1H NMR (400 MHz, CDCl3): δ 9.96 (s, 1H), 8.80 (d, 1H, J = 7.2 Hz), 8.67 (d, 1H, J = 4.1 

Hz), 8.13-8.10 (m, 3H), 7.92 (d, 2H, J = 7.8 Hz), 7.57-7.50 (m, 2H), 7.43 (d, 2H, J = 3.4 Hz), 

7.40-7.36 (m, 3H), 7.26 (d, 2H, J = 5.0 Hz), 6.96-6.94 (m, 2H), 2.49 (s, 3H); 13C NMR (100 

MHz, CDCl3): δ 166.9, 152.4, 150.7, 148.2, 142.5, 140.4, 138.4, 136.8, 136.1, 134.2, 134.2, 

129.9, 127.8, 127.7, 127.5, 127.3, 126.6, 123.9, 123.2, 122.0, 121.6, 116.8, 21.6; HRMS (ESI): 

m/z (M + H)+ calcd for C31H23N4OS2: 531.1313; found 531.1307. 

 

(E)-4,4''-Dimethoxy-N-(quinolin-8-yl)-5'-(o-tolyldiazenyl)-(1,1':3',1''-terphenyl)-2'-

carboxamide (11b): The compound 11b was obtained after purification by column 

chromatography on silica gel (EtOAc:Hexanes = 20:80) as an orange coloured solid; Yield: 

47% (54 mg, 0.2 mmol scale); mp 191-193 oC; Rf  = 0.40 (EtOAc:Hexanes = 20:80); IR (DCM): 

3340, 1677, 1518, 1518 cm-1; 1H NMR (400 MHz, CDCl3): δ 9.75 (s, 1H), 8.64-8.62 (m, 2H), 

8.08 (dd, 1H, J1 = 8.3 Hz, J2 = 1.6 Hz), 8.00 (s, 2H), 7.73 (d, 1H, J1 = 7.6 Hz), 7.66 (dt, 2H, J1 

= 8.7 Hz, J2 = 0.6 Hz), 7.48-7.31 (m, 6H), 7.40 (dt, 1H, J1 = 8.8 Hz, J2 = 2.9 Hz), 3.71 (s, 6H), 

2.78 (s, 3H); 13C NMR (100 MHz, CDCl3): δ 167.4, 159.2, 152.8, 150.8, 148.0, 141.4, 138.7, 

138.3, 137.6, 136.1, 134.3, 132.4, 131.5, 131.4, 129.9, 127.7, 127.2, 126.5, 123.3, 121.7, 121.5, 

116.5, 115.5, 113.9, 55.1, 17.7; HRMS (ESI): m/z (M + H)+ calcd for C37H31N4O3: 579.2396; 

found 579.2419.  
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(E)-N-(Quinolin-8-yl)-2,6-di(thiophen-2-yl)-4-(o-tolyldiazenyl)benzamide (11c): The 

compound 11c was obtained after purification by column chromatography on silica gel 

(EtOAc:Hexanes = 20:80) as an orange coloured solid; Yield: 61% (65 mg, 0.2 mmol scale); 

mp 146-148 oC; Rf  = 0.40 (EtOAc:Hexanes = 20:80); IR (DCM): 3335, 1676, 1522, 1483 cm-

1; 1H NMR (400 MHz, CDCl3): δ 9.97 (s, 1H), 8.81 (d, 1H, J = 7.2 Hz), 8.67 (d, 1H, J = 4.0 

Hz), 8.13-8.10 (m, 3H), 7.73 (d, 1H, J = 8.0 Hz), 7.58-7.51 (m, 2H), 7.45-7.37 (m, 5H), 7.33 

(t, 1H, J = 8.0 Hz ), 7.27 (d, 2H, J = 5.3 Hz ), 6.96 (t, 1H, J = 4.0 Hz ), 2.79 (s, 3H); 13C NMR 

(100 MHz, CDCl3): δ 166.9, 152.7, 150.6, 148.2, 140.4, 138.9, 138.4, 136.9, 136.1, 134.2, 

134.2, 131.7, 131.5, 127.8, 127.7, 127.5, 127.3, 126.6, 126.5, 124.1, 122.1, 121.6, 116.8, 115.5, 

17.7; HRMS (ESI): m/z (M + H)+ calcd for C31H23N4OS2: 531.1313; found 531.1338. 

 

(E)-4,4''-Diacetyl-N-(quinolin-8-yl)-5'-(o-tolyldiazenyl)-(1,1':3',1''-terphenyl)-2'-

carboxamide (11d): The compound 11d was obtained after purification by column 

chromatography on silica gel (EtOAc:Hexanes = 40:60) as an orange coloured solid; Yield: 

42% (50 mg, 0.2 mmol scale); mp 238-240 oC; Rf  = 0.30 (EtOAc:Hexanes = 40:65); IR (DCM): 

3331, 1681, 1522, 1483 cm-1; 1H NMR (400 MHz, CDCl3): δ 9.74 (s, 1H), 8.59 (dd, 1H, J1 = 

4.2 Hz, J2 = 1.6 Hz), 8.51 (dd, 1H, J1 = 6.5 Hz, J2 = 2.4 Hz), 8.09 (dd, 1H, J1 = 8.3 Hz, J2 = 1.6 

Hz), 8.06 (s, 2H), 7.92 (d, 4H, J = 8.4 Hz), 7.76-7.71 (m, 5H), 7.49-7.43 (m, 3H), 7.41-7.37 

(m, 2H), 7.34-7.30 (m, 1H), 2.77 (s, 3H), 2.51 (s, 6H); 13C NMR (100 MHz, CDCl3): δ 197.7, 

166.3, 152.8, 150.6, 148.1, 144.5, 140.9, 140.0, 138.2, 137.4, 136.2, 136.2, 133.7, 131.9, 131.5, 
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129.0, 128.5, 127.7, 127.2, 126.6, 124.0, 121.2, 121.6, 116.8, 115.5, 26.6, 17.7; HRMS (ESI): 

m/z (M + H)+ calcd for C39H31N4O3: 603.2396; found 603.2383. 

              

(E)-N-(Benzo(c)(1,2,5)thiadiazol-4-yl)-4-(phenyldiazenyl)-2,6-di(thiophen-2-

yl)benzamide (11e): The compound 11e was obtained after purification by column 

chromatography on silica gel (EtOAc:Hexanes = 10:90) as an orange coloured solid; Yield: 

32% (42 mg, 0.25 mmol scale); mp 172-173 oC; Rf  = 0.50 (EtOAc:Hexanes = 20:85); IR 

(DCM): 1680, 1546, 1521, 1409 cm-1; 1H NMR (400 MHz, CDCl3): δ 9.31 (s, 1H), 8.67 (d, 

1H, J = 7.3 Hz), 8.16 (d, 2H, J = 8.2 Hz), 8.11 (s, 1 H), 8.06 (d, 2H, J = 8.4 Hz), 8.00-7.97 (m, 

3H), 7.75-7.64 (m, 3H), 7.61-7.53 (m, 5H), 7.40 (dd, 1H, J1 = 3.6 Hz, J2 = 1.1 Hz), 7.30 (dd, 

1H, J1 = 5.1 Hz, J2 = 1.0 Hz), 6.98 (dd, 1H, J1 = 5.1 Hz, J2 = 3.7 Hz); 13C NMR (100 MHz, 

CDCl3): δ 164.8, 154.7, 154.7, 152.5, 148.0, 140.0, 135.7, 134.3, 131.8, 131.1, 130.0, 129.2, 

128.3, 127.8, 127.6, 126.9, 124.0, 123.3, 123.2, 116.2, 115.2; HRMS (ESI): m/z (M + H)+ calcd 

for C27H18N5OS3: 524.0673; found 524.0656. 

                        

(E)-N-(2-(Methylthio)phenyl)-4-(phenyldiazenyl)-2,6-di(thiophen-2-yl)benzamide (11f): 

The compound 11f was obtained after purification by column chromatography on silica gel 

(EtOAc:Hexanes = 10:90) as an orange coloured solid; Yield: 51% (66 mg, 0.25 mmol scale); 

mp 112-114 oC; Rf  = 0.50 (EtOAc:Hexanes = 10:90); IR (DCM): 3322, 1679, 1507, 1433 cm-

1; 1H NMR (500 MHz, CDCl3): δ 8.41 (s, 1H), 8.30 (dd, 1H, J1 = 8.2, J2 = 1.2 Hz), 8.09 (s, 2H), 

7.98-7.96 (m, 2H), 7.57-7.52 (m, 3H), 7.42-7.40 (m, 3H), 7.35-7.33 (m, 2H), 7.32-7.28 (m, 

1H), 7.07-7.02 (m, 3H), 1.95 (s, 3H); 13C NMR (~126 MHz, CDCl3): δ 166.7, 152.5, 152.4, 

140.2, 138.1, 136.7, 134.0, 133.5, 131.8, 129.2, 129.1, 127.9, 126.8, 125.8, 124.8, 124.0, 123.2, 
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123.2, 120.9, 18.8; HRMS (ESI):m/z (M - H)+ calcd for C28H22N3OS3:510.0769; found 

510.0749.  

 

(E)-4'-Methoxy-3-methyl-N-(2-(methylthio)phenyl)-5-(phenyldiazenyl)-(1,1'-biphenyl)-

2-carboxamide (11g): The compound 11g was obtained after purification by column 

chromatography on silica gel (EtOAc:Hexanes = 20:80) as an orange coloured solid; Yield: 

41% (38 mg, 0.2 mmol scale); mp 99-101 oC; Rf  = 0.30 (EtOAc:Hexanes = 20:80); IR (DCM): 

3327, 1673, 1506, 1431 cm-1; 1H NMR (400 MHz, CDCl3): δ 8.35 (d, 1H, J  = 8.2 Hz), 8.19 (s, 

1H), 7.98 (d, 2H, J = 7.7 Hz), 7.87 (s, 1H), 7.82 (s, 1H), 7.60-7.52 (m, 5H), 7.41 (d, 1H, J = 7.8 

Hz), 7.32 (t, 1H, J = 8.2 Hz), 7.08 (t, 1H, J = 7.2 Hz), 6.94 (d, 2H, J = 8.4 Hz), 3.80 (s, 3H), 

2.64 (s, 3H), 2.06 (s, 3H); 13C NMR (100 MHz, CDCl3): δ 168.0, 159.4, 152.6, 152.6, 139.8, 

138.2, 137.9, 137.3, 132.8, 132.0, 131.4, 129.9, 129.2, 128.7, 126.1, 124.8, 123.0, 122.9, 122.3, 

120.8, 114.1, 55.3, 19.9, 18.8; HRMS (ESI): m/z (M + H)+ calcd for C28H26N3O2S: 468.1746; 

found 468.1738.        

 

(E)-2,6-Dibutyl-4-(phenyldiazenyl)-N-(quinolin-8-yl)benzamide (13a): The compound 13a 

was obtained after purification by column chromatography on silica gel (EtOAc:Hexanes = 

5:95) as an orange coloured solid; Yield: 88% (41 mg, 0.1 mmol scale); Rf  = 0.70 

(EtOAc:Hexanes = 10:90); IR (DCM): 3334, 2956, 1678, 1521 cm-1; 1H NMR (400 MHz, 

CDCl3): δ 10.01 (s, 1H), 9.03 (d, 1H, J = 7.3 Hz), 8.77 (d, 1H, J = 1.7 Hz), 8.22  (d, 1H, J = 

8.2 Hz), 7.99-7.98 (m, 2H), 7.75 (s, 2H), 7.69-7.52 (m, 5H), 7.49-7.47 (m, 1H), 2.84 (t, 4H, J 
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= 7.8 Hz), 1.84-1.74 (m, 4H), 1.40-1.32 (m, 4H), 0.86 (t, 6H, J = 7.3 Hz); 13C NMR (100 MHz, 

CDCl3): δ 168.3, 152.7, 148.3, 140.9, 139.6, 138.5, 136.4, 134.3, 131.1, 129.1, 128.0, 127.5, 

122.9, 122.1, 121.8, 121.2, 116.8, 33.7, 33.3, 22.7, 13.9; HRMS (ESI): m/z (M + H)+ calcd for 

C30H33N4O: 465.2654; found 465.2633. 

 

(E)-2,6-Dibutyl-N-(quinolin-8-yl)-4-(o-tolyldiazenyl)benzamide (13b): The compound 13b 

was obtained after purification by column chromatography on silica (EtOAc:Hexanes = 10:90) 

as an orange coloured liquid; Yield: 64% (46 mg, 0.15 mmol scale); Rf  = 0.70 (EtOAc:Hexanes 

= 20:80); IR (DCM): 3345, 2956, 1678, 1521 cm-1; 1H NMR (400 MHz, CDCl3): δ 10.00 (s, 

1H), 9.02 (dd, 1H, J1 = 7.3 Hz, J2 = 1.4 Hz), 8.78 (dd, 1H, J1 = 4.2 Hz, J2 = 1.6 Hz), 8.22 (dd, 

1H, J1 = 8.3 Hz, J2 = 1.6 Hz), 7.72 (s, 2H), 7.68-7.64 (m, 2H), 7.61 (dd, 1H, J1 = 8.3 Hz, J2 = 

1.4 Hz), 7.48 (dd, 1H, J1 = 8.3 Hz, J2 = 4.2 Hz), 7.43-7.38 (m, 2H), 7.34-7.29 (m, 1H), 2.83 (t, 

4H, J  = 8.0 Hz), 2.78 (s, 3H), 1.80-1.72 (m, 4H), 1.39-1.32 (m, 4H), 0.84 (t, 6H, J = 7.4 Hz); 

13C NMR (100 MHz, CDCl3): δ 168.3, 153.1, 150.9, 148.3, 140.8, 139.4, 138.5, 138.2, 136.4, 

134.3, 131.3, 131.1, 128.0, 127.5, 126.5, 122.1, 121.8, 121.3, 116.8, 115.5, 33.6, 33.3, 22.6, 

17.6, 13.9; HRMS (ESI): m/z (M + H)+ calcd for C31H35N4O: 479.2811; found 479.2792. 

 

(E)-2,6-Dipentyl-N-(quinolin-8-yl)-4-(o-tolyldiazenyl)benzamide (13c): The compound 13c 

was obtained after purification by column chromatography on silica (EtOAc:Hexanes = 10:90) 

as an orange coloured liquid; Yield: 83% (63 mg, 0.15 mmol scale); Rf  = 0.70 (EtOAc:Hexanes 

= 20:80); IR (DCM): 3344, 2928, 1678, 1520 cm-1; 1H NMR (400 MHz, CDCl3): δ 10.01 (s, 
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1H), 9.03 (dd, 1H, J1 = 7.4 Hz, J2 = 1.5 Hz), 8.76 (dd, 1H, J1 = 4.2 Hz, J2 = 1.6 Hz), 8.22 (dd, 

1H, J1 = 8.3 Hz, J2 = 1.6 Hz), 7.73 (s, 2H), 7.68-7.65 (m, 2H), 7.62 (dd, 1H, J1 = 8.3 Hz, J2 = 

1.5 Hz), 7.45 (dd, 1H, J1 = 8.3 Hz, J2 = 4.2 Hz), 7.44-7.38 (m, 2H), 7.34-7.30 (m, 1H), 2.83 (t, 

4H, J  = 8.0 Hz), 2.79 (s, 3H), 1.82-1.75 (m, 4H), 1.36-1.24 (m, 8H), 0.80 (t, 6H, J  = 7.1 Hz); 

13C NMR (100 MHz, CDCl3): δ 168.3, 153.1, 150.9, 148.3, 140.8, 139.5, 138.5, 136.4, 134.3, 

131.3, 131.1, 128.0, 127.5, 126.5, 122.1, 121.7, 121.3, 116.8, 115.5, 33.5, 31.7, 31.1, 22.5, 

17.6, 13.9; HRMS (ESI): m/z (M + H)+ calcd for C33H39N4O: 507.3124; found 507.3145. 

 

(E)-2,6-Diheptyl-N-(quinolin-8-yl)-4-(o-tolyldiazenyl)benzamide (13d): The compound 

13d was obtained after purification by column chromatography on silica (EtOAc:Hexanes = 

10:90) as an orange coloured liquid; Yield: 51% (44 mg, 0.15 mmol scale); Rf  = 0.80 

(EtOAc:Hexanes = 20:80); IR (DCM): 3345, 2926, 1678, 1520 cm-1; 1H NMR (400 MHz, 

CDCl3): δ 10.01 (s, 1H), 9.03 (dd, 1H, J1 = 7.4 Hz, J2 = 1.5 Hz), 8.76 (dd, 1H, J1 = 4.2 Hz, J2 = 

1.6 Hz), 8.22 (dd, 1H, J1 = 8.3 Hz, J2 = 1.6 Hz), 7.73 (s, 2H), 7.68-7.64 (m, 2H), 7.61 (dd, 1H, 

J1 = 8.3 Hz, J2 = 1.5 Hz), 7.48 (dd, 1H, J1 = 8.3 Hz, J2 = 4.2 Hz), 7.44-7.38 (m, 2H), 7.34-7.30 

(m, 1H), 2.83 (t, 4H, J  = 8.0 Hz), 2.79 (s, 3H), 1.82-1.74 (m, 4H), 1.37-1.29 (m, 4H), 1.24-

1.14 (m, 12H), 0.78 (t, 6H, J  = 7.0 Hz); 13C NMR (100 MHz, CDCl3): δ 168.3, 153.1, 150.9, 

148.3, 140.8, 139.4, 138.5, 138.2, 136.3, 134.3, 131.3, 131.1, 128.0, 127.5, 126.5, 122.0, 121.7, 

121.3, 116.8, 115.5, 33.5, 31.6, 31.5, 29.5, 29.0, 22.6 17.6, 14.0; HRMS (ESI): m/z (M + H)+ 

calcd for C37H47N4O: 563.3750; found 563.3733. 
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(E)-2,6-Dioctyl-N-(quinolin-8-yl)-4-(o-tolyldiazenyl)benzamide (13e): The compound 13e 

was obtained after purification by column chromatography on silica (EtOAc:Hexanes = 10:90) 

as an orange coloured liquid; Yield: 76% (67 mg, 0.15 mmol scale); Rf  = 0.80 (EtOAc:Hexanes 

= 20:80); IR (DCM): 3345, 2926, 1679, 1521 cm-1; 1H NMR (400 MHz, CDCl3): δ 10.01 (s, 

1H), 9.03 (dd, 1H, J1 = 7.4 Hz, J2 = 1.4 Hz), 8.76 (dd, 1H, J1 = 4.2 Hz, J2 = 1.6 Hz), 8.22 (dd, 

1H, J1 = 8.3 Hz, J2 = 1.6 Hz), 7.72 (s, 2H), 7.68-7.64 (m, 2H), 7.61 (dd, 1H, J1 = 8.2 Hz, J2 = 

1.4 Hz), 7.48 (dd, 1H, J1 = 8.2 Hz, J2 = 4.2 Hz), 7.43-7.38 (m, 2H), 7.34-7.30 (m, 1H), 2.83 (t, 

4H, J  = 8.1 Hz), 2.78 (s, 3H), 1.82-1.74 (m, 4H), 1.37-1.29 (m, 6H), 1.25-1.10 (m, 14H), 0.81 

(t, 6H, J  = 7.1 Hz); 13C NMR (100 MHz, CDCl3): δ 168.3, 153.1, 150.9, 148.3, 140.8, 139.4, 

138.5, 138.2, 136.5, 134.3, 131.3, 131.1, 128.0, 127.5, 126.5, 120.1, 121.7, 121.3, 116.8, 115.5, 

33.5, 31.8, 31.5, 29.6, 29.3, 29.1, 22.6 17.6, 14.1; HRMS (ESI): m/z (M + H)+ calcd for 

C39H51N4O: 591.4063; found 591.4038. 

 

(E)-2,6-Dibutyl-N-(quinolin-8-yl)-4-(p-tolyldiazenyl)benzamide (13f): The compound 13f 

was obtained after purification by column chromatography on silica (EtOAc:Hexanes = 10:90) 

as an orange coloured liquid; Yield: 35% (21 mg, 0.125 mmol scale); Rf  = 0.70 

(EtOAc:Hexanes = 20:80); IR (DCM): 3345, 2956, 1678, 1520 cm-1; 1H NMR (400 MHz, 
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CDCl3): δ 9.99 (s, 1H), 9.01 (dd, 1H, J1 = 7.3 Hz, J2 = 1.2 Hz), 8.77 (dd, 1H, J1 = 4.2 Hz, J2 = 

1.4 Hz), 8.22 (dd, 1H, J1 = 8.3 Hz, J2 = 1.4 Hz), 7.89 (d, 2H, J = 8.2 Hz), 7.72 (s, 2H), 7.68-

7.64 (m, 1H), 7.61 (dd, 1H, J1 = 8.2 Hz, J2 = 1.2 Hz), 7.48 (dd, 1H, J1 = 8.2 Hz, J2 = 4.2 Hz), 

7.36 (d, 2H, J = 8.2 Hz), 2.82 (t, 4H, J = 8.0 Hz), 2.48 (s, 3H), 1.81-1.73 (m, 4H), 1.40-1.31 

(m, 4H), 0.84 (t, 6H, J = 7.4 Hz); 13C NMR (100 MHz, CDCl3): δ 168.3, 152.8, 150.8, 148.3, 

141.7, 140.8, 139.3, 138.5, 136.3, 134.3, 129.8, 128.0, 127.5, 122.9, 122.0, 121.7, 121.1, 116.8, 

33.7, 33.3, 22.7 21.6, 13.9; HRMS (ESI): m/z (M + H)+ calcd for C31H35N4O: 479.2811; found 

479.2826. 

 

(E)-2,6-Dioctyl-N-(quinolin-8-yl)-4-(p-tolyldiazenyl)benzamide (13g): The compound 13g 

was obtained after purification by column chromatography on silica (EtOAc:Hexanes = 10:90) 

as an orange coloured liquid; Yield: 64% (57 mg, 0.15 mmol scale); Rf  = 0.80 (EtOAc:Hexanes 

= 20:80); IR (DCM): 3345, 2926, 1678, 1520 cm-1; 1H NMR (400 MHz, CDCl3): δ 10.00 (s, 

1H), 9.02 (dd, 1H, J1 = 7.4 Hz, J2 = 1.5 Hz), 8.76 (dd, 1H, J1 = 4.2 Hz, J2 = 1.6 Hz), 8.22 (dd, 

1H, J1 = 8.3 Hz, J2 = 1.6 Hz), 7.89 (d, 2H, J = 8.2 Hz), 7.71 (s, 2H), 7.68-7.64 (m, 1H), 7.61 

(dd, 1H, J1 = 8.3 Hz, J2 = 1.5 Hz), 7.48 (dd, 1H, J1 = 8.3 Hz, J2 = 4.2 Hz), 7.36 (d, 2H, J = 8.1 

Hz), 2.82 (t, 4H, J = 8.1 Hz ), 2.48 (s, 3H), 1.84-1.73 (m, 4H), 1.34-1.28 (m, 4H), 1.22-1.10 

(m, 16H), 0.81 (t, 6H, J  = 7.8 Hz); 13C NMR (100 MHz, CDCl3): δ 168.4, 152.9, 150.9, 148.3, 

141.7, 140.9, 139.3, 138.5, 136.3, 134.3, 129.8, 128.0, 127.5, 123.0, 122.0, 121.7, 121.1, 116.8, 

33.6, 31.8, 31.5, 29.6, 29.3, 29.1, 22.6 21.6, 14.1; HRMS (ESI): m/z (M + H)+ calcd for 

C39H51N4O: 591.4063; found 591.4045. 
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(E)-2,6-Dipentyl-4-(phenyldiazenyl)-N-(quinolin-8-yl)benzamide (13h): The compound 

13h was obtained after purification by column chromatography on silica gel (EtOAc:Hexanes 

= 5:95) as an orange coloured liquid; Yield: 64% (47 mg, 0.15 mmol scale); Rf  = 0.70 

(EtOAc:Hexanes = 10:90); IR (DCM): 3344, 2955, 1678, 1521 cm-1; 1H NMR (400 MHz, 

CDCl3): δ 10.02 (s, 1H), 9.04 (d, 1H, J = 7.3 Hz), 8.78 (d, 1H, J = 3.8 Hz), 8.21  (d, 1H, J = 

8.2 Hz), 8.00-7.93 (m, 2H), 7.79-7..74 (m, 2H), 7.69-7.52 (m, 5H), 7.48 (dd, 1H, = 8.2 Hz, J2 

= 4.1 Hz), 2.84 (t, 4H, J = 7.8 Hz), 1.81-1.76 (m, 4H), 1.32-1.24 (m, 8H), 0.80 (t, 6H, J = 7.0 

Hz); 13C NMR (~126 MHz, CDCl3):  δ 168.3, 152.8, 152.8, 148.3, 140.9, 139.6, 138.5, 136.3, 

134.3, 131.1, 129.1, 128.0, 127.5, 122.9, 122.0, 121.7, 121.2, 116.8, 33.5, 31.8, 31.1, 22.4, 

13.9; HRMS (ESI): m/z (M + H)+ calcd for C32H37N4O: 493.2967; found 493.2964. 

 

(E)-2,6-Diheptyl-4-(phenyldiazenyl)-N-(quinolin-8-yl)benzamide (13i): The compound 13i 

was obtained after purification by column chromatography on silica (EtOAc:Hexanes = 10:90) 

as an orange coloured liquid; Yield: 68% (56 mg, 0.15 mmol scale); Rf  = 0.70 (EtOAc:Hexanes 

= 20:80); IR (DCM): 3343, 2926, 1678, 1521 cm-1; 1H NMR (400 MHz, CDCl3): δ 10.00 (s, 

1H), 9.05 (d, 1H, J  = 7.3 Hz), 8.76 (dd, 1H, J1 = 4.1 Hz, J2 = 1.4 Hz), 8.22 (d, 1H, J  = 8.2 Hz), 

7.99-7.92 (m, 2H), 7.77-7.52 (m, 7H), 7.48 (dd, 1H, J1 = 8.3 Hz, J2 = 4.2 Hz), 2.82 (t, 4H, J  = 
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7.9 Hz), 1.81-1.84 (m, 4H), 1.36-1.13 (m, 16H), 0.77 (t, 6H, J  = 6.8 Hz); 13C NMR (~126 MHz, 

CDCl3): δ 168.2, 152.8, 152.8, 148.3, 140.9, 139.6, 138.5, 136.3, 134.3, 131.1, 129.1, 128.0, 

127.5, 122.9, 122.0, 121.7, 121.2, 116.8, 33.5, 31.6, 31.5, 29.5, 29.0, 22.0, 14.0; HRMS (ESI): 

m/z (M + H)+ calcd for C36H45N4O: 549.3593; found 549.3572. 

 

(E)-2,6-Dioctyl-4-(phenyldiazenyl)-N-(quinolin-8-yl)benzamide (13j): The compound 13j 

was obtained after purification by column chromatography on silica (EtOAc:Hexanes = 10:90) 

as an orange coloured liquid; Yield: 79% (68 mg, 0.15 mmol scale); Rf  = 0.80 (EtOAc:Hexanes 

= 20:80); IR (DCM): 3344, 2923, 1678, 1520 cm-1; 1H NMR (400 MHz, CDCl3): δ 10.02 (s, 

1H), 9.04 (dd, 1H, J1 = 7.4 Hz, J2 = 1.4 Hz), 8.77 (dd, 1H, J1 = 4.2 Hz, J2 = 1.6 Hz), 8.22 (dd, 

1H, J1 = 8.3 Hz, J2 = 1.6 Hz), 8.00-7.98 (m, 2H), 7.75 (s, 2H), 7.68-7.65 (m, 1H), 7.63-7.60 (m, 

1H), 7.59-7.55 (m, 2H), 7.54-7.51 (m, 1H), 7.48 (dd, 1H, J1 = 8.3 Hz, J2 = 4.2 Hz), 2.84 (t, 4H, 

J  = 8.2 Hz), 1.83-1.75 (m, 4H), 1.35-1.28 (m, 6H), 1.24-1.13 (m, 14H), 0.82 (t, 6H, J  = 7.2 

Hz); 13C NMR (100 MHz, CDCl3): δ 168.3, 152.8, 152.7, 148.3, 140.9, 139.6, 138.5, 136.3, 

134.3, 131.1, 129.1, 128.1, 127.5, 122.9, 122.1, 121.7, 121.2, 116.8, 35.6, 31.8, 31.5, 29.6, 

29.3, 29.1, 22.6, 14.1; HRMS (ESI): m/z (M + H)+ calcd for C38H49N4O: 577.3906; found 

577.3928. 
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(E)-2-Butyl-6-methyl-4-(phenyldiazenyl)-N-(quinolin-8-yl)benzamide (13k): The 

compound 13k, was obtained after purification by column chromatography on silica gel 

(EtOAc:Hexanes = 10:90) as an orange coloured liquid; Yield: 24% (15 mg, 0.15 mmol scale); 

Rf  = 0.40 (EtOAc:Hexanes = 15:85); IR (DCM): 3338, 1674, 1521, 1482 cm-1; 1H NMR (500 

MHz, CDCl3): δ 9.98 (s, 1H), 8.99 (dd, 1H, J1 = 7.4, J2 = 1.5 Hz), 8.75 (dd, 1H, J1 = 4.2, J2 = 

1.6 Hz), 8.20 (dd, 1H, J1 = 8.2, J2 = 1.6 Hz), 7.96-7.94 (m, 2H), 7.72  (d, 1H, J  = 1.3 Hz), 7.67-

7.66 (m, 1H), 7.63 (t, 1H, J  = 8.2 Hz), 7.59 (dd, 1H, J1 = 8.3, J2 = 1.4 Hz), 7.56-7.49 (m, 3H), 

7.46 (dd, 1H, J1 = 8.3, J2 = 4.2 Hz), 2.82 (t, 2H, J = 8.0 Hz), 2.53 (s, 3H), 1.78-1.72 (m, 2H), 

1.38-1.32 (m, 2H), 0.83 (t, 3H, J = 7.4 Hz); 13C NMR (100 MHz, CDCl3): δ 168.3, 152.7, 152.7, 

148.4, 140.9, 139.8, 138.5, 136.4, 135.9, 134.3, 131.2, 129.2, 128.0, 127.4, 122.9, 122.1, 121.8, 

121.8, 121.6, 116.9, 33.7, 33.2, 22.7, 19.7, 13.9; HRMS (ESI): m/z (M + H)+ calcd for 

C27H27N4O3: 423.2185; found 423.2168. 

 

Ethyl (E)-2-(3-methyl-5-(phenyldiazenyl)-2-(quinolin-8-ylcarbamoyl)phenyl)acetate 

(15a): The compound 15a was obtained after purification by column chromatography on silica 

gel (EtOAc:Hexanes = 20:80) as an orange coloured solid; Yield: 60% (34 mg, 0.125 mmol 

scale); mp 95-97 oC; Rf  = 0.30 (EtOAc:Hexanes = 20:80); IR (DCM): 3337, 1734, 1674, 1523 

cm-1; 1H NMR (400 MHz, CDCl3): δ 10.13 (s, 1H), 9.03 (dd, 1H, J1 = 7.2 Hz, J2 = 1.6 Hz), 8.79 

(dd, 1H, J1 = 4.2 Hz, J2 = 1.6 Hz), 8.21 (dd, 1H, J1 = 8.3 Hz, J2 = 1.6 Hz), 7.99-7.96 (m, 2H), 

7.82 (s, 1H), 7.81 (s, 1H), 7.67-7.62 (m, 2H), 7.60-7.52 (m, 3H), 7.47 (dd, 1H, J1 = 8.3 Hz, J2 

= 4.2 Hz), 4.03 (q, 2H, J = 7.1 Hz), 3.93 (s, 2H), 2.60 (s, 3H), 1.04 (t, 3H, J = 7.1 Hz); 13C 

NMR (100 MHz, CDCl3): δ 171.0, 167.5, 152.6, 152.6, 148.4, 140.1, 138.6, 136.4, 136.3, 

134.2, 132.5, 131.3, 129.2, 128.0, 127.4, 123.6, 123.0, 122.7, 122.3, 121.8, 117.0, 61.1, 39.1, 

18.8, 19.8, 13.9; HRMS (ESI): m/z (M + H)+ calcd for C27H25N4O3: 453.1927; found 453.1944. 
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Diethyl 2,2'-(5-(phenyldiazenyl)-2-(quinolin-8-ylcarbamoyl)-1,3-phenylene)(E)-diacetate 

(16a): The compound 16a was obtained after purification by column chromatography on silica 

gel (EtOAc:Hexanes = 20:80) as an orange coloured semisolid; Yield: 46% (24 mg, 0.1 mmol 

scale); Rf  = 0.30 (EtOAc:Hexanes = 20:80); IR (DCM): 3330, 1734, 1672, 1524 cm-1; 1H NMR 

(400 MHz, CDCl3): δ 10.20 (s, 1H), 9.00 (d, 1H, J = 6.6 Hz), 8.79 (br s, 1H), 8.21 (d, 1H, J  = 

8.2 Hz), 7.97 (d, 2H, J = 7.2 Hz), 7.92 (s, 2H), 7.67-7.61 (m, 2H), 7.58-7.52 (m, 3H), 7.48-7.46 

(m, 1H), 7.36-7.35 (m, 1H), 4.03 (q, 4H, J = 7.1 Hz), 3.92 (s, 4H), 1.04 (t, 6H, J = 7.1 Hz); 13C 

NMR (100 MHz, CDCl3): δ 170.8, 166.9, 152.6, 152.5, 148.4, 140.1, 138.6, 136.3, 134.1, 

132.9, 131.5, 129.2, 128.0, 127.3, 124.1, 123.1, 122.5, 121.8, 117.2, 61.2, 39.2, 13.9; HRMS 

(ESI): m/z (M + H)+ calcd for C30H29N4O5: 525.2138; found 525.2114. 

                                      

(E)-2,6-Bis(4-nitrobenzyl)-4-(phenyldiazenyl)-N-(quinolin-8-yl)benzamide (18a): The 

compound 18a was obtained after purification by column chromatography on silica gel 

(EtOAc:Hexanes = 30:70) as an orange coloured solid; Yield: 45% (45 mg, 0.16 mmol); mp 

168-170 oC; Rf  = 0.30 (EtOAc:Hexanes = 30:70); IR (DCM): 1672, 1519, 1484, 1345 cm-1; 

1H NMR (400 MHz, CDCl3): δ 9.43 (s, 1H), 8.81 (dd, 1H, J1 = 6.1 Hz, J2 = 2.6 Hz), 8.47 (d, 

1H, J = 8.2 Hz), 8.16 (d, 1H, J = 8.2 Hz) 7.96-7.95 (m, 2H), 7.88 (d, 4H, J = 8.3 Hz), 7.81 (s, 

2H), 7.63-7.51 (m, 5H), 7.40 (dd, 1H, J1 = 8.2 Hz, J2 = 4.2 Hz), 7.34 (d, 4H, J = 8.4 Hz), 4.31 

(s, 4H); 13C NMR (100 MHz, CDCl3): δ 166.9, 152.9, 152.4, 148.2, 147.2, 146.3, 139.9, 138.1, 

137.8, 136.4, 133.3, 131.8, 129.7, 129.3, 127.7, 127.2, 123.7, 123.5, 123.1, 122.7, 121.9, 116.6, 

39.4; HRMS (ESI): m/z (M + H)+ calcd for C36H27N6O5: 623.2043; found 623.2062. 
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(E)-2,6-Bis(4-nitrobenzyl)-N-(quinolin-8-yl)-4-(p-tolyldiazenyl)benzamide (18b): The 

compound 18b was obtained after purification by column chromatography on silica gel 

(EtOAc:Hexanes = 30:70) as an orange coloured solid; Yield: 30% (38 mg, 0.2 mmol scale); 

mp 92-94 oC; Rf  = 0.30 (EtOAc:Hexanes = 30:70); IR (DCM): 3326, 1672, 1519, 1345 cm-1; 

1H NMR (400 MHz, CDCl3): δ 9.41 (s, 1H), 8.80 (dd, 1H, J1 = 6.1 Hz, J2 = 2.0 Hz), 8.46 (d, 

1H, J  = 4.0 Hz), 8.15 (d, 1H, J  = 8.2 Hz), 7.88-7.85 (m, 6H), 7.79 (s, 2H), 7.62-7.58 (m, 2H), 

7.41-7.33 (m, 7H), 4.30 (s, 4H), 2.47 (s, 3H); 13C NMR (100 MHz, CDCl3): δ 166.9, 153.0, 

150.6, 148.1, 147.3, 146.3, 142.6, 140.0, 138.0, 137.8, 136.4, 133.4, 129.9, 129.7, 127.7, 127.2, 

123.7, 123.4, 123.1, 122.7, 121.9, 116.5, 39.4, 21.6; HRMS (ESI): m/z (M + H)+ calcd for 

C37H29N6O5: 637.2199; found 637.2231.  

                            

(E)-2,6-Bis(4-nitrobenzyl)-N-(quinolin-8-yl)-4-(o-tolyldiazenyl)benzamide (18c): The 

compound 18c was obtained after purification by column chromatography on silica gel 

(EtOAc:Hexanes = 40:60) as an orange coloured solid; Yield: 52% (66 mg, 0.2 mmol scale); 

mp 187-189 oC; Rf  = 0.30 (EtOAc:Hexanes = 40:60); IR (DCM): 1672, 1519, 1483, 1344 cm-

1; 1H NMR (400 MHz, CDCl3): δ 9.46 (s, 1H), 8.82 (d, 1H, J = 6.4 Hz), 8.48 (d, 1H, J  = 4.1 

Hz), 8.16 (d, 1H, J  = 8.3 Hz), 7.88 (d, 4H, J  = 8.1 Hz), 7.78 (s, 2H), 7.66-7.60 (m, 3H), 7.44-

7.27 (m, 8H), 4.32 (s, 4H), 2.73 (s, 3H); 13C NMR (100 MHz, CDCl3): δ 166.9, 153.3, 150.5, 
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148.2, 147.3, 146.3, 139.7, 138.8, 138.1, 137.8, 136.4, 133.4, 131.8, 131.5, 129.8, 127.7, 127.2, 

126.6, 123.7, 123.5, 122.7, 121.9, 116.6, 115.4, 39.4, 17.6; HRMS (ESI): m/z (M + H)+ calcd 

for C37H29N6O5: 637.2199; found 637.2226.  

 

(E)-2-Methyl-6-(4-nitrobenzyl)-4-(phenyldiazenyl)-N-(quinolin-8-yl)benzamide (18d): 

The compound 18d was obtained after purification by column chromatography on silica gel 

(EtOAc:Hexanes = 20:80) as an orange coloured solid; Yield: 61% (46 mg, 0.15 mmol scale); 

mp 174-176 oC; Rf  = 0.30 (EtOAc:Hexanes = 20:80); IR (DCM): 3335, 1673, 1521, 1482 cm-

1; 1H NMR (400 MHz, CDCl3): δ 9.65 (s, 1H), 8.91 (d, 1H, J = 7.0 Hz), 8.60 (d, 1H, J = 4.1 

Hz), 8.18 (d, 1H, J = 4.1 Hz), 7.97 (d, 2H, J = 7.2 Hz), 7.83-7.79 (m, 3H), 7.74 (s, 1H), 7.65-

7.52 (m, 5H), 7.43 (dd, 1H, J1 = 8.2, J2 = 4.2 Hz), 7.33 (d, 2H, J = 8.5 Hz), 4.30 (s, 2H), 2.58 

(s, 3H); 13C NMR (100 MHz, CDCl3): δ 167.6, 152.7, 152.5, 148.3, 147.7, 146.2, 140.0, 138.1, 

137.5, 136.6, 136.4, 133.8, 131.5, 129.7, 129.2, 127.8, 127.3, 123.6, 123.1, 123.0, 122.7, 122.5, 

121.8, 116.7, 39.5, 19.7; HRMS (ESI): m/z (M + H)+ calcd for C30H24N5O3: 502.1879; found 

502.1860. 

                                     

(E)-2,6-Dibutyl-4-(phenyldiazenyl)benzoic acid  (19a): The compound (19a) was obtained 

after workup as an orange coloured solid; Yield: 95% (24 mg, 0.075 mmol scale); mp 101-103 

oC; IR (DCM): 2928, 2958, 1695, 1462 cm-1; 1H NMR (500 MHz, CDCl3): δ 7.94-7.92 (m 2 

H), 7.65 (s, 2H), 7.55-7.49 (m, 3H), 2.80 (t, 4H, J = 8.0 Hz), 1.74-1.68 (m, 4H), 1.46-1.39 (m, 

4H), 0.96 (t, 6H, J = 7.4 Hz); 13C NMR (100 MHz, CDCl3): δ 175.1, 152.9, 152.6, 141.2, 134.4, 
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131.3, 129.2, 123.0, 121.2, 33.7, 33.5, 22.7, 13.9; HRMS (ESI): m/z (M + H)+ calcd for 

C21H27N2O2:339.2073; found 339.2059. 

                         

(E)-4'-Methoxy-5-(phenyldiazenyl)-(1,1'-biphenyl)-2-carboxylic acid (19b): The 

compound 19b was obtained after workup as an orange coloured solid; Yield: 66% (21 mg, 

0.098 mmol scale); mp 210-212 oC; IR (DCM): 2924, 2357, 1695, 1253 cm-1; 1H NMR (400 

MHz, DMSO-d6): δ 7.96-7.90 (m, 4H), 7.83 (s, 1H), 7.63-7.62 (m, 3H), 7.38 (d, 2H, J = 7.8 

Hz), 7.02 (d, 2H, J = 7.9 Hz), 3.82 (s, 3H); 13C NMR (100 MHz, DMSO-d6): δ 169.8, 159.4, 

153.0, 152.3, 142.1, 132.7, 132.7, 132.6, 131.1, 130.8, 130.1, 130.0, 130.0, 124.7, 123.3, 123.0, 

121.0, 114.2;HRMS (ESI): m/z (M - H)+ calcd for C20H15N2O3: 333.1083; found 331.1070. 

 

(E)-3-Methoxy-9-(phenyldiazenyl)-6H-benzo(c)chromen-6-one (20): The compound 20 

was obtained after workup as an orange coloured solid; Yield: 61% (24 mg, 0.12 mmol scale); 

mp 215-217 oC; IR (DCM): 1735, 1611, 1430, 1289 cm-1; 1H NMR (400 MHz, CDCl3): δ 8.53-

8.51 (m, 2H), 8.11 (d, 1H, J  = 8.9 Hz), 8.05-7.99 (m, 3H), 7.63-7.58 (m, 3H), 6.99 (dd, 1H, J1 

= 8.8 Hz, J2 = 2.6 Hz), 6.92 (d, 1H, J  = 2.5 Hz), 3.93 (s, 3H); 13C NMR (100 MHz, CDCl3): δ 

161.8, 161.0, 156.1, 152.8, 152.4, 136.4, 132.2, 131.9, 129.3, 124.2, 123.4, 121.0, 120.8, 116.5, 

112.2, 111.1, 101.6, 55.7; HRMS (ESI): m/z (M + H)+ calcd for C20H15N2O3: 331.1083; found 

331.1068. 

 


	si-1-329
	com-template-1.9-10--e-si taken from p5

