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1. General Methods  

NMR data were obtained for 1H at 400 MHz or 600 MHz, and for 13C at 100 MHz or 151 MHz. 

Chemical shifts were reported in ppm from tetramethylsilane with the solvent resonance as the 

internal standard in CDCl3 solution. ESI HRMS was recorded on a Waters SYNAPT G2 and Water 

XEVO G2 Q-ToF. UV detection was monitored at 220 nm. TLC was performed on glass-backed 

silica plates. Column chromatography was performed on silica gel (200-300 mesh), eluting with 

ethyl acetate and petroleum ether. 

 

2. Optimization of the Reaction Conditions 

We initiated our investigation by examining the reaction parameters for the coupling of 5-methyl-

2-phenyl-2,4-dihydro-3H-pyrazol-3-one 1a and but-3-en-2-ol 2a, the results are summarized in the 

Table S1. No product could be formed in the absence of transition metal catalysts and silver salt as 

additive (entry 1). To our delight, the C-C bond cleavage pyrazolo [1,2-α] cinnoline derivative 4aa 

was obtained in 27% yield along with slight alkylated γ-ketones substituted Edaravone 3aa on the 

attendance of [Cp*RhCl2]2 and silver salt in TFE for a very short reaction time (entry 2). After 

screening copious silver and copper salts, the yields were not enhanced evidently (entries 3-6). The 

addition of oxidative would cause decompose of substrates. After that, we endeavored to add some 

acid or base in the basic of AgNTf2, and the 1-AdCOOH gave the product 4aa with the highest yield 

compared with other acids and generated product 3aa with a little amount (entries 7-9). The low 

yields were acquired by employing [RuCl2(p-cymene)]2 as catalyst (entry 10). The other frequently 

used catalysts for this coupling reaction, such as [Cp*IrCl2]2 and [Cp*CoCl2]2, could not provide 

the desired products 3aa and 4aa (entries 11 and 12). In addition, changing reaction temperature 

gave rise to poor results under the Cp*Rh(CH3CN)3(SbF6)2 catalyst system (entries 13 and 14). The 

selectivity of two products was not improved when we increased the acid (1-AdCOOH or TsOH) to 

5.0 equiv (entries 15 and 16). Moreover, AcOH served as solvent gave 82% total yield while 5.0 

equiv of phenoxyacetic acid was added. Meanwhile, the products were obtained with a little 

decreased yield without phenoxyacetic acid (entries 17 and 18). In addition, there were no products 

formed when TFA was used as solvent whether the phenoxyacetic acid was existed (entries 19 and 

20). Moreover, the oxygen gas did not provide advantage to the product selectivity, the ratio of 3aa 

to 4aa was 1.2:1 (entry 21). Finally, the large-scale reaction was performed with slightly reduce 

total yield (entry 22). 

Table S1. Optimization of the Reaction Conditionsa 

 

Entry Catalyst Additive/[equiv.] 
Temp./ 

C 

Time/ 

h 

Yield of 

3aab 

Yield of 

4aab 

1 -- -- 80 12 0 0 

2 [Cp*RhCl2]2 AgNTf2 /0.2 80 4 5% 27% 

3 [Cp*RhCl2]2 AgSbF6 /0.2 80 4 7% 21% 

4 [Cp*RhCl2]2 AgOTf /0.2 80 4 7% 23% 

5 [Cp*RhCl2]2 AgOAc /0.2 80 4 decompose N.D 
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6 [Cp*RhCl2]2 Cu(OAc)2·H2O /0.3 80 4 decompose decompose

7 [Cp*RhCl2]2 AgNTf2 /0.2, 1-AdCOOH/1 80 4 6% 47% 

8 [Cp*RhCl2]2 AgNTf2 /0.2, PivOH/1 80 4 7% 36% 

9 [Cp*RhCl2]2 AgNTf2 /0.2, NaOAc/1 80 4 18% N.D 

10 [RuCl2(p-cymene)]2 AgNTf2 /0.2, 1-AdCOOH/1 80 4 7% 45% 

11 [Cp*IrCl2]2 AgNTf2 /0.2, 1-AdCOOH/1 80 4 0% 0% 

12 [Cp*CoCl2]2 AgNTf2 /0.2, 1-AdCOOH/1 80 4 0% 0% 

13 Cp*Rh(CH3CN)3(SbF6)2 Phenoxyacetic acid /5 60 12 23% 12% 

14 Cp*Rh(CH3CN)3(SbF6)2 Phenoxyacetic acid /5 100 12 38% 19% 

15 [Cp*RhCl2]2 AgNTf2 /0.2, 1-AdCOOH/5 80 12 38% 46% 

16 Cp*Rh(CH3CN)3(SbF6)2 TsOH /5 70 12 N. D N. D 

17c Cp*Rh(CH3CN)3(SbF6)2 Phenoxyacetic acid /5 70 12 32% 50% 

18c Cp*Rh(CH3CN)3(SbF6)2 -- 70 12 33% 34% 

19d Cp*Rh(CH3CN)3(SbF6)2 Phenoxyacetic acid /5 70 12 N. D N. D 

20d Cp*Rh(CH3CN)3(SbF6)2 -- 70 12 N. D N. D 

21e Cp*Rh(CH3CN)3(SbF6)2 Phenoxyacetic acid /5 70 12 39% 32% 

22f Cp*Rh(CH3CN)3(SbF6)2 Phenoxyacetic acid /5 70 12 44% 39% 

a Reaction conditions unless otherwise specified: 1a (0.05 mmol), 2a (5 equiv), catalyst (5 mol %), CF3CH2OH (0.5 

mL), under air. b Isolated yield. c AcOH as solvent. d TFA as solvent. e under 1.0 atm of O2. f 2.0 mmol of 1a. 

 

3. Mechanism Study 

5-methyl-2-phenyl-2,4-dihydro-3H-pyrazol-3-one 1a (34.8 mg, 0.2 mmol), oct-1-en-3-ol 2e (154 

uL, 5.0 equiv.), [Cp*RhCl2]2 (6.0 mg, 5 mol %), AgNTf2 (15.5 mg, 0.2 equiv.), 1-AdCOOH (36.0 

mg, 1 equiv.) were stirred in CF3CH2OH (2.0 mL) at 70 C for 2 h. After completion, the reaction 

mixture was detected by LCMS, the product 3ea and 4aa were exist. 
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Scheme S1 

5-methyl-2-phenyl-2,4-dihydro-3H-pyrazol-3-one 1a (34.8 mg, 0.2 mmol), oct-1-en-3-ol 2e (154 

L, 5.0 equiv.), [Cp*RhCl2]2 (6.0 mg, 5 mol %), AgNTf2 (15.5 mg, 0.2 equiv.), 1-AdCOOH (36.0 

mg, 1 equiv.) were stirred in CF3CH2OH (2.0 mL) at 70 C. After 2 hours, phenylhydrazine (98 L, 

5.0 equiv) was added in the mixture to stir for another 30 min. As a result, the released acetone was 

trapped by 2,4-dinitrophenylhydrazine. The corresponding product 4aa and compound 7 was 

detected by LCMS meanwhile the compound 8 was not detected. 
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Scheme S2 

4. Invalid Examples 

However, some other substrates such as acetyl and nitro group substituted pyrazols, 

trifluoromethyl or phenyl group at C-3 position could not be tolerated under the optimized reaction 

conditions. In addition, the allyl alcohol bearing other substituents were not tolerated, probably due 

to the steric hindrance influence the coordination of transition metal catalysts with pyrazolones 

(Scheme S3). 
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5. General Procedure for Synthesis of -Ketones Substituted Edaravone and Pyrazolo [1,2-

α] Cinnoline Derivatives and Characterization Data 

5-methyl-2-phenyl-2,4-dihydro-3H-pyrazol-3-one 1a (34.8 mg, 0.2 mmol), but-3-en-2-ol 2a (87 uL, 

5.0 equiv), Cp*Rh(CH3CN)3(SbF6)2 (8.4 mg, 5 mol %), phenoxyacetic acid (152.2 mg, 5.0 equiv.) were 

stirred at seal tube with CF3CH2OH (2.0 mL) at 70 C for 12 h. After completion, the reaction mixture 

was purified by flash chromatography eluting with ethyl acetate and petroleum ether (3:1) to give the 

products 3aa as a light brown oil (24.9 mg, 51%) and 4aa as a light yellow oil (18.2 mg, 46%).  

 

5-methyl-2-(2-(3-oxobutyl)phenyl)-2,4-dihydro-3H-pyrazol-3-one (3aa). 12 h, light brown oil, 51% 

yield. 1H NMR (400 MHz, CDCl3) δ 7.28 (tt, J = 4.3, 2.3 Hz, 4H), 3.40 (s, 2H), 2.88~2.82 

(m, 2H), 2.79 ~2.73 (m, 2H), 2.17 (s, 3H), 2.11 (s, 3H) ppm. 13C NMR (100 MHz, CDCl3) 

δ 207.9, 171.8, 156.4, 138.5, 135.3, 130.1, 128.9, 127.4, 127.2, 44.3, 41.6, 30.0, 25.4, 

17.1 ppm. ESI HRMS: calcd. for C14H16N2O2+H 245.1290, found 245.1289.  

 

5-methyl-2-(4-methyl-2-(3-oxobutyl)phenyl)-2,4-dihydro-3H-pyrazol-3-one (3ba). 12 h, light brown oil, 

42% yield. 1H NMR (400 MHz, CDCl3) δ 7.15 (d, J = 8.5 Hz, 1H), 7.07 (d, J = 7.1 

Hz, 2H), 3.38 (s, 2H), 2.82~2.78 (m, 2H), 2.77~2.71 (m, 2H), 2.33 (s, 3H), 2.15 (s, 

3H), 2.11 (s, 3H) ppm. 13C NMR (100 MHz, CDCl3) δ 208.0, 171.9, 156.2, 138.9, 

138.2, 132.7, 130.7, 127.9, 127.3, 44.4, 41.6, 30.0, 25.4, 21.2, 17.1 ppm. ESI HRMS: 

calcd. for C15H18N2O2+H 259.1447, found 259.1443.  

2-(4-methoxy-2-(3-oxobutyl)phenyl)-5-methyl-2,4-dihydro-3H-pyrazol-3-one (3ca), 12 h, light brown 

oil, 50% yield. 1H NMR (400 MHz, CDCl3) δ 7.29 (dd, J = 6.4, 1.9 Hz, 2H), 7.23 

(s, 1H), 3.40 (s, 2H), 2.85~2.79 (m, 2H), 2.76~2.71 (m, 2H), 2.17 (s, 3H), 2.11 (s, 

3H) ppm. 13C NMR (100 MHz, CDCl3) δ 207.8, 172.1, 159.8, 156.2, 140.3, 128.9, 

128.1, 115.3, 112.4, 55.4, 44.3, 41.5, 30.0, 25.6, 17.1 ppm. ESI HRMS: calcd. for 

C15H18N2O3+H 275.1396, found 275.1393.  

 

2-(4-fluoro-2-(3-oxobutyl)phenyl)-5-methyl-2,4-dihydro-3H-pyrazol-3-one (3da), 12 h, light brown oil, 

57% yield. 1H NMR (400 MHz, CDCl3) δ 7.26~7.22 (m, 1H), 6.98 (ddt, J = 11.6, 8.2, 

4.0 Hz, 3H), 3.39 (s, 2H), 2.85~2.80 (m, 2H), 2.77 ~2.72 (m, 2H), 2.16 (s, 3H), 2.12 

(s, 3H) ppm. 13C NMR (100 MHz, CDCl3) δ 207.4, 171.9, 163.6 (d, J = 247.0 Hz), 

156.6, 141.3 (d, J = 8.0 Hz), 131.3 (d, J = 3.0 Hz), 129.3 (d, J = 9.0 Hz), 116.8 (d, J 

= 23.0 Hz), 114.2 (d, J = 23.0 Hz), 43.8, 41.5, 30.0, 25.3, 25.3, 17.1 ppm. ESI HRMS: calcd. for 

C14H15FN2O2+H 263.1196, found 263.1198.  

 

2-(5-chloro-2-(3-oxobutyl)phenyl)-5-methyl-2,4-dihydro-3H-pyrazol-3-one (3ea), 12 h, light brown oil, 

42% yield. 1H NMR (400 MHz, CDCl3) δ 7.27 (s, 1H), 7.24~7.21 (m, 2H), 3.39 (s, 

2H), 2.85~2.79 (m, 2H), 2.78~2.73 (m, 2H), 2.16 (s, 3H), 2.13 (s, 3H)7.27 (s, 1H) ppm. 
13C NMR (151 MHz, CDCl3) δ 203.3, 167.7, 152.6, 136.3, 130.3, 129.8, 126.0, 124.5, 

123.2, 39.9, 37.5, 25.9, 21.2, 13.0 ppm. ESI HRMS: calcd. for C14H15ClN2O2+H 

279.0900, found 279.0900.  
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5-methyl-2-(2-(3-oxobutyl)-4-(trifluoromethyl)phenyl)-2,4-dihydro-3H-pyrazol-3-one (3fa). 12 h, light 

brown oil, 68% yield. 1H NMR (400 MHz, CDCl3) δ 7.53 (d, J = 10.1 Hz, 2H), 

7.42 (d, J = 8.1 Hz, 1H), 3.42 (s, 2H), 2.94~2.88 (m, 2H), 2.81~2.77 (m, 2H), 2.17 

(s, 3H), 2.13 (s, 3H) ppm. 13C NMR (100 MHz, CDCl3) δ 207.1, 171.6, 157.0, 139.0, 

138.4, 130.6 (dd, J = 65.0, 32.0 Hz), 127.4, 127.2 (dd, J = 7.0, 4.0 Hz) , 124.0 (dd, 

J = 7.0, 4.0 Hz), 123.7 (d, J = 270.0 Hz), 43.9, 41.6, 29.9, 25.5, 17.0 ppm. ESI HRMS: calcd. for 

C15H15F3N2O2+H 313.1164, found 313.1162. 

 

4-(3-methyl-5-oxo-4,5-dihydro-1H-pyrazol-1-yl)-3-(3-oxobutyl)benzonitrile (3ga), 12 h, light brown oil, 

30% yield. 1H NMR (400 MHz, CDCl3) δ 7.61~7.54 (m, 2H), 7.44 (d, J = 8.2 Hz, 

1H), 3.43 (s, 2H), 2.90 (t, J = 8.0 Hz, 2H), 2.78 (t, J = 8.0 Hz, 2H), 2.18 (s, 3H), 2.14 

(s, 3H) ppm. 13C NMR (100 MHz, CDCl3) δ 208.0, 171.8, 156.3, 137.0, 135.3, 135.0, 

129.9, 129.8, 127.8, 44.4, 41.6, 29.9, 25.1, 20.7, 17.0 ppm. ESI HRMS: calcd. for 

C15H15N3O2+H 270.1243, found 270.1240. 

 

5-methyl-2-(5-methyl-2-(3-oxobutyl)phenyl)-2,4-dihydro-3H-pyrazol-3-one (3ha), 12 h, light 

brown oil, 43% yield. 1H NMR (400 MHz, CDCl3) δ 7.16 (d, J = 7.8 Hz, 1H), 

7.13~7.08 (m, 2H), 3.39 (s, 2H), 2.80 (ddd, J = 8.2, 6.4, 1.8 Hz, 2H), 2.73 (ddd, J = 

8.8, 6.4, 1.8 Hz, 2H), 2.32 (s, 3H), 2.16 (s, 3H), 2.10 (s, 3H) ppm. 13C NMR (100 

MHz, CDCl3) δ 208.0, 171.8, 156.3, 137.0, 135.3, 135.0, 129.9, 129.8, 127.8, 44.4, 

41.6, 29.9, 25.1, 20.7, 17.0 ppm. ESI HRMS: calcd. for C15H18N2O2+H 259.1447, found 259.1446. 

 

2-(5-chloro-2-(3-oxobutyl)phenyl)-5-methyl-2,4-dihydro-3H-pyrazol-3-one (3ia). 12 h, light brown oil, 

55% yield. 1H NMR (400 MHz, CDCl3) δ 7.29 (dd, J = 6.4, 1.9 Hz, 2H), 7.23 (s, 

1H), 3.40 (s, 2H), 2.85~2.79 (m, 2H), 2.76~2.71 (m, 2H), 2.17 (s, 3H), 2.11 (s, 3H) 

ppm. 13C NMR (100 MHz, CDCl3) δ 207.5, 171.6, 156.8, 136.9, 136.3, 132.2, 131.2, 

128.8, 127.3, 44.0, 41.5, 29.9, 25.0, 17.0 ppm. ESI HRMS: calcd. for 

C14H15ClN2O2+H 279.0900, found 279.0898. 

 

5-ethyl-2-(2-(3-oxobutyl)phenyl)-2,4-dihydro-3H-pyrazol-3-one (3ka). 12 h, light brown oil, 51% yield. 
1H NMR (400 MHz, CDCl3) δ 7.26 (d, J = 9.2 Hz, 4H), 3.38 (s, 2H), 2.87~2.80 (m, 

2H), 2.79~2.72 (m, 2H), 2.48 (q, J = 7.4 Hz, 2H), 2.10 (s, 3H), 1.23~1.13 (m, 3H) ppm. 
13C NMR (100 MHz, CDCl3) δ 207.8, 171.7, 160.9, 138.4, 135.4, 130.2, 128.8, 127.3, 

127.1, 44.4, 40.1, 29.9, 25.6, 24.6, 10.6 ppm. ESI HRMS: calcd. for C15H18N2O2+H 

259.1447, found 259.1450. 

 

5-methyl-2-(2-(3-oxopentyl)phenyl)-2,4-dihydro-3H-pyrazol-3-one (3ac). 12 h, light brown oil, 45% 

yield. 1H NMR (400 MHz, CDCl3) δ 7.26 (dt, J = 9.7, 4.1 Hz, 4H), 3.39 (s, 2H), 

2.88~2.78 (m, 2H), 2.74~2.65 (m, 3H), 2.37 (q, J = 7.3 Hz, 2H), 2.15 (s, 3H), 1.01 (t, 

J = 7.3 Hz, 3H) ppm. 13C NMR (151 MHz, CDCl3) δ 210.6, 171.8, 156.4, 138.6, 135.2, 

130.1, 128.9, 127.3, 127.1, 42.9, 41.6, 36.0, 25.5, 17.0, 7.7 ppm. ESI HRMS: calcd. 

for C15H18N2O2+H 259.1447, found 259.1450. 
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5-methyl-2-(2-(3-oxohexyl)phenyl)-2,4-dihydro-3H-pyrazol-3-one (3ad). 12 h, light brown oil, 59% 

yield. 1H NMR (400 MHz, CDCl3) δ 7.27 (s, 4H), 3.39 (s, 2H), 2.90~2.79 (m, 2H), 

2.75~2.67 (m, 2H), 2.33 (t, J = 6.9 Hz, 2H), 2.15 (s, 3H), 1.63~1.46 (m, 2H), 0.86 

(q, J = 10.4, 8.8 Hz, 3H) ppm. 13C NMR (100 MHz, CDCl3) δ 210.2, 171.8, 156.3, 

138.7, 135.3, 130.1, 128.9, 127.4, 127.1, 44.8, 43.4, 41.6, 25.5, 17.3, 17.0, 13.7 ppm. 

ESI HRMS: calcd. for C16H20N2O2+H 273.1603, found 273.1601. 
 

5-methyl-2-(2-(3-oxooctyl)phenyl)-2,4-dihydro-3H-pyrazol-3-one (3ae). 12 h, light brown oil, 46% 

yield. 1H NMR (400 MHz, CDCl3) δ 7.26 (d, J = 7.1 Hz, 4H), 3.39 (s, 2H), 

2.87~2.81 (m, 2H), 2.74~2.68 (m, 2H), 2.34 (dd, J = 13.7, 6.2 Hz, 2H), 2.15 (s, 

3H), 1.51 (dt, J = 11.2, 5.6 Hz, 2H), 1.24 (dt, J = 18.2, 7.5 Hz, 4H), 0.85 (q, J = 

8.1, 7.5 Hz, 3H) ppm. 13C NMR (151 MHz, CDCl3) δ 210.4, 171.7, 156.3, 138.6, 

135.2, 130.1, 128.9, 127.4, 127.1, 43.3, 42.9, 41.6, 31.3, 25.5, 23.5, 22.4, 17.1, 13.9 ppm. ESI HRMS: 

calcd. for C18H24N2O2+H 301.1916, found 301.1917. 
 

3-methyl-1H-pyrazolo[1,2-a]cinnolin-1-one (4aa), 12 h, light yellow oil, 46% yield. 1H NMR (400 MHz, 

CDCl3) δ 9.16 (d, J = 8.4 Hz, 1H), 7.45~7.41 (m, 2H), 7.26 (d, J = 4.4 Hz, 1H), 7.00 (d, 

J = 8.0 Hz, 1H), 6.15 (d, J = 8.0 Hz, 1H), 5.67 (s, 1H), 2.42 (s, 3H) ppm. 13C NMR (100 

MHz, CDCl3) δ 160.4, 136.6, 134.6, 128.6, 125.4, 124.8, 119.6, 119.2, 115.3, 106.5, 95.7, 

11.1 ppm. ESI HRMS: calcd. for C12H10N2O+H 199.0871, found 199.0863. 

 

3,8-dimethyl-1H-pyrazolo[1,2-a]cinnolin-1-one (4ba). 12 h, light yellow oil, 39% yield. 1H NMR (400 

MHz, CDCl3) δ 8.88 (d, J = 8.4 Hz, 1H), 7.08 (dd, J = 8.3, 2.0 Hz, 1H), 6.94 (s, 1H), 

6.85 (d, J = 7.9 Hz, 1H), 5.98 (d, J = 7.8 Hz, 1H), 5.54 (s, 1H), 2.31 (s, 3H), 2.28 (s, 

3H) ppm. 13C NMR (100 MHz, CDCl3) δ 160.1, 136.2, 134.5, 132.3, 129.1, 125.9, 

119.5, 119.1, 115.3, 106.6, 95.7, 20.8, 11.0 ppm. ESI HRMS: calcd. for 

C13H12N2O+H 213.1028, found 213.1029. 

 

8-methoxy-3-methyl-1H-pyrazolo[1,2-a]cinnolin-1-one (4ca). 12 h, light yellow oil, 38% yield. 1H 

NMR (400 MHz, CDCl3) δ 8.94 (d, J = 9.0 Hz, 1H), 6.90 (d, J = 7.9 Hz, 1H), 6.83 

(dd, J = 9.1, 2.9 Hz, 1H), 6.66 (d, J = 2.9 Hz, 1H), 5.99 (d, J = 7.8 Hz, 1H), 5.62 

(s, 1H), 3.81 (s, 3H), 2.30 (s, 3H) ppm. 13C NMR (100 MHz, CDCl3) δ 156.6, 136.0, 

128.5, 121.2, 119.8, 116.9, 113.5, 110.6, 106.5, 96.1, 55.6, 11.2 ppm. ESI HRMS: 

calcd. for C13H12N2O2+H 229.0977, found 229.0975. 

 

8-fluoro-3-methyl-1H-pyrazolo[1,2-a]cinnolin-1-one (4da). 12 h, light 

yellow oil, 21% yield. 1H NMR (400 MHz, CDCl3) δ 9.01 (dd, J = 9.2, 5.0 Hz, 1H), 

7.03~6.94 (m, 2H), 6.86 (dd, J = 8.4, 2.9 Hz, 1H), 6.02 (d, J = 7.9 Hz, 1H), 5.71 (s, 

1H), 2.34 (s, 3H) ppm. 13C NMR (100 MHz, CDCl3) δ 160.8, 158.4, 136.8, 130.8 (d, 

J = 3.0 Hz), 121.9 (d, J = 8.0 Hz), 120.4, 117.4 (d, J = 8.0 Hz), 115.2 (d, J = 23.0 Hz), 112.0 (d, J = 24.0 

Hz), 106.0 (d, J = 2.0 Hz), 96.3, 11.3 ppm. ESI HRMS: calcd. for C12H9FN2O+H 217.0777, found 

217.0777. 
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8-chloro-3-methyl-1H-pyrazolo[1,2-a]cinnolin-1-one (4ea). 12 h, light yellow oil, 25% yield. 1H NMR 

(400 MHz, CDCl3) δ 8.96 (d, J = 8.9 Hz, 1H), 7.23 (dd, J = 8.9, 2.4 Hz, 1H), 7.09 

(d, J = 2.4 Hz, 1H), 6.90 (d, J = 7.9 Hz, 1H), 5.94 (d, J = 7.9 Hz, 1H), 5.61 (s, 1H), 

2.31 (s, 3H) ppm. 13C NMR (100 MHz, CDCl3) δ 160.1, 137.1, 132.9, 130.1, 128.2, 

124.9, 121.4, 120.3, 116.6, 105.4, 96.0, 11.1 ppm. ESI HRMS: calcd. for 

C12H9ClN2O+H 233.0482, found 233.0482. 

 

3-methyl-8-(trifluoromethyl)-1H-pyrazolo[1,2-a]cinnolin-1-one (4fa). 12 h, light yellow oil, 21% yield. 
1H NMR (400 MHz, CDCl3) δ 9.12 (d, J = 8.7 Hz, 1H), 7.52 (dd, J = 8.6, 2.0 Hz, 

1H), 7.35 (d, J = 2.0 Hz, 1H), 6.93 (d, J = 8.0 Hz, 1H), 6.02 (d, J = 7.9 Hz, 1H), 

5.64 (s, 1H), 2.34 (s, 3H) ppm. 13C NMR (100 MHz, CDCl3) δ 160.3, 138.0, 136.6, 

127.0 (d, J = 32.0 Hz), 125.6 (dd, J = 8.0, 4.0 Hz), 125.0, 122.3 (dd, J = 8.0, 4.0 Hz), 120.5, 120.1, 115.5, 

105.7, 96.0, 11.2 ppm. ESI HRMS: calcd. for C21H17N3O+Na 350.1269, found 350.1263. 

 

3,9-dimethyl-1H-pyrazolo[1,2-a]cinnolin-1-one (4ha). 12 h, light yellow oil, 31% yield. 1H NMR (400 

MHz, CDCl3) δ 8.87 (s, 1H), 7.06 (d, J = 8.0 Hz, 1H), 6.97 (d, J = 8.0 Hz, 1H), 

6.87 (d, J = 8.0 Hz, 1H), 6.07 (d, J = 7.6 Hz, 1H), 5.68 (s, 1H), 2.39 (s, 3H), 2.32 

(s, 3H) ppm. 13C NMR (100 MHz, CDCl3) δ 139.3, 136.5, 134.4, 125.7, 125.4, 

118.3, 116.9, 115.9, 106.9, 95.6, 21.9, 11.1 ppm. ESI HRMS: calcd. for 

C13H12N2O+H 213.1028, found 213.1024. 
 

9-chloro-3-methyl-1H-pyrazolo[1,2-a]cinnolin-1-one (4ia). 12 h, light yellow oil, 10% yield. 1H NMR 

(600 MHz, CDCl3) δ 9.08 (s, 1H), 7.09 (dd, J = 8.4, 1.8 Hz,1H), 7.05 (d, J = 8.4 Hz, 

1H), 6.87 (d, J = 7.8 Hz, 1H), 5.99 (d, J = 7.8 Hz, 1H), 5.59 (s, 1H), 2.31 (s, 3H) ppm. 
13C NMR (151 MHz, CDCl3) δ 160.0, 137.5, 134.9, 134.3, 126.5, 125.4, 119.4, 118.3, 

115.7, 106.3, 95.9, 11.3 ppm. ESI HRMS: calcd. for C12H9ClN2O+H 233.0482, found 

233.0480. 

 

3-ethyl-1H-pyrazolo[1,2-a]cinnolin-1-one (4ka). 12 h, light yellow oil, 22% yield. 1H NMR (400 MHz, 

CDCl3) δ 9.02 (d, J = 8.3 Hz, 1H), 7.31 (ddd, J = 8.7, 5.8, 3.3 Hz, 1H), 7.15 (q, J = 3.6, 

2.8 Hz, 2H), 6.92 (d, J = 8.0 Hz, 1H), 6.06 (d, J = 7.9 Hz, 1H), 5.67 (s, 1H), 2.63 (q, J 

= 7.5 Hz, 2H), 1.33 (t, J = 7.5 Hz, 3H) ppm. 13C NMR (100 MHz, CDCl3) δ 160.2, 142.5, 

134.4, 128.7, 125.6, 125.1, 119.7, 119.2, 115.5, 106.8, 94.0, 18.5, 11.0 ppm. ESI HRMS: calcd. for 

C13H12N2O+H 213.1028, found 213.1028. 
 

2,3-dimethyl-1H-pyrazolo[1,2-a]cinnolin-1-one (4la), 12 h, light yellow oil, 47% yield. 1H NMR (400 

MHz, CDCl3) δ 9.05 (d, J = 8.3 Hz, 1H), 7.29 (dd, J = 8.5, 4.3 Hz, 1H), 7.10 (d, J = 4.3 

Hz, 2H), 6.87 (d, J = 7.8 Hz, 1H), 5.92 (d, J = 7.9 Hz, 1H), 2.26 (s, 3H), 1.99 (s, 3H) 

ppm. 13C NMR (100 MHz, CDCl3) δ 160.0, 134.3, 133.1, 128.3, 125.1, 124.7, 120.2, 

119.5, 115.4, 104.8, 103.0, 9.3, 6.8 ppm. ESI HRMS: calcd. for C13H12N2O+H 213.1028, 

found 213.1020. 
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1,1'-(2-(3-methyl-5-oxo-4,5-dihydro-1H-pyrazol-1-yl)-1,3-phenylene)bis(pentan-3-one) (6), 12 h, light 

brown oil, 47% yield. 1H NMR (400 MHz, CDCl3) δ 7.29~7.24 (m, 1H), 

7.15~7.07 (m, 2H), 3.39 (s, 2H), 2.74 (dd, J = 8.8, 5.1 Hz, 4H), 2.69~2.61 

(m, 4H), 2.36 (q, J = 7.2 Hz, 4H), 2.15 (s, 3H), 0.98 (dt, J = 18.4, 7.2 Hz, 

6H) ppm. 13C NMR (151 MHz, CDCl3) δ 210.5, 172.3, 157.2, 140.8, 133.7, 

130.1, 129.7, 128.9, 128.0, 43.0, 41.2, 35.9, 25.6, 17.1, 7.7 ppm. ESI HRMS: 

calcd. for C20H26N2O3+H 343.2022, found 343.2021.
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6. NMR Spectra 
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