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Abstract— A new, eco-friendly method for synthesizing 1-Phenyl Isoquinoline derivatives has been developed using Cu-

NP/C/PEG-400 as a heterogeneous, reusable catalyst. This method involves the activation of C-H and N-N bonds in 1-

(diphenylmethylene) hydrazine and substituted aryl acetylenes. The process utilizes Cu-NP/C as an oxidant and AgSbF6 as an 

additive, all within a biodegradable PEG-400 solvent. This approach offers several advantages, including a straightforward 

extraction procedure, high atom economy, a wide substrate scope, and high product yields, making it an efficient and sustainable 

protocol for producing isoquinoline derivatives. 
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1. Introduction  
 

The substituted isoquinoline ring exhibits a wide array of 

biological and pharmacological activities, including anti-HIV, 

insect growth retardation, antitumor, antimicrobial, 

antileukemic, antibacterial, antimalarial properties, and 

activity against Parkinson's disease. It also serves as a 

scaffold for chiral ligands. Isoquinoline is a crucial source of 

leads for drug discovery and is a significant structural 

component in various natural products and pharmaceutical 

compounds. To explore this chemical space, several methods 

have been developed for the synthesis of substituted 

isoquinoline rings. 

 

Traditional methods for synthesizing isoquinolines, such as 

the Bischer–Napieralski, Pictet–Spengler, and Pomeranz–

Fritsch reactions, often encounter issues like low yields, 

limited substrate variety, and harsh reaction conditions. Some 

techniques involve preactivating halogen groups (like iodine 

or bromine) to facilitate the activation of the ortho-carbon in 

aromatic imines. The cyclization of o-halobenzimines with 

carbon-carbon π-components using palladium or nickel 

catalysis poses significant challenges for producing 

isoquinoline derivatives [1]. In contrast, C–H activation 

reactions [2] provide a more efficient pathway to isoquinoline 

scaffolds [3]. Recent advancements have emphasized the use 

of first-row transition metals for C–H functionalization [4]. 

Significant developments include Co(III) catalysts for C–

H/N–O bond functionalization of oximes with alkynes [5], 

oxidative annulations of N–H imines with alkynes using 

external oxidants [6], C–H/N–H bond functionalization of 

amidines with diazo compounds [7], C–H/N–S bond 

functionalization of N-sulfinyl imines with alkynes [8], and 

the recent C–H/N–N bond functionalization of 

arylhydrazones for isoquinoline synthesis [9]. 

 

Jun, Cheng, and Ellman et al. reported the use of Rhodium(I)-

catalyzed chelation-assisted C-H bond activation for aromatic 

imines or oximes with alkynes [10,11]. Similarly, Chiba’s 

group described a Rh(III)-catalyzed cyclization of aryl ketone 

O-acyloximes with alkynes through C-H bond activation 

[12a-c]. Additionally, Rovis et al. and Li et al. demonstrated 

rhodium-catalyzed cyclization of aromatic ketoximes with 

alkynes via C-H bond activation [12d,f]. 

 

Recently, less expensive ruthenium catalysts have gained 

popularity over rhodium catalysts for cyclization reactions 

due to their remarkable regioselectivity and cost-effectiveness 

[13, 14]. Masilamani Jeganmohan and colleagues [15, 16] 

achieved complete regioselective synthesis of isoquinolines 

by cyclizing ketoximes with unsymmetrical alkynes using 

catalytic amounts of Ru(II) and NaOAc. They also reported a 

novel redox-free Ru(II) catalysis for benzimidates with 

alkenes in green ethanol solvent. More recently, Bhalchandra 

M. Bhanage et al. [17] demonstrated N-tosylhydrazone-

directed annulation reactions with internal alkynes for 

isoquinoline synthesis using ruthenium in a homogeneous, 

recyclable catalytic system. 

 

To the best of our knowledge, there have been no reports on 

simple, easily available hydrazine-directed annulation 

reactions with internal alkynes in a green protocol without the 

http://www.isroset.org/
https://orcid.org/0000-0001-7538-3251
https://orcid.org/0000-0002-4044-0321
https://orcid.org/0000-0002-9508-0933


Int. J. Sci. Res. in Chemical Sciences                                                                                                        Vol.11, Issue.5, Oct. 2024   

© 2024, IJSRCS All Rights Reserved                                                                                                                                             24 

need for a leaving group. In this work, we present an 

exceptional method using ruthenium catalysis in a 

homogeneous, recyclable catalytic system. This approach 

utilizes hydrazines with alkynes in PEG-400, a green and 

sustainable solvent, with Cu(OAc)₂ as the oxidant and 

AgSbF₆ as the additive, at ambient temperature for the 

synthesis of 1-Phenyl Isoquinoline derivatives. This 

methodology offers high atom economy, efficiency, and 

environmental benefits, while minimizing unnecessary 

prefunctionalization of the starting materials.   

 

2. Experimental Method 

 

2.1. General details 

 All chemicals and solvents were utilized in their commercial 

anhydrous grade without additional purification. PEGs were 

dried prior to use according to established literature methods. 

For thin layer chromatography, 20 x 20 cm aluminum sheets 

and Merck-grade silica gel 60 F254 were employed to 

monitor the reaction progress. Melting points were measured 

using open capillary tubes and are uncorrected. IR, ¹H, and 

¹³C NMR spectra were recorded using a Bruker AV-400 MHz 

and 100 MHz spectrometer in CDCl₃ and DMSO. Mass 

spectra were obtained with a Polaris-Q Thermo Scientific 

MS. 
 

2.2. Experimental Procedure:  
A screw-capped vial was charged with a spinevane triangular-

shaped Teflon stirrer bar, aryl hydrazone (1 mmol), 

diphenylacetate (1.5 mmol), Cu-NP/C (10 mol%), silver 

hexafluoroantimonate (AgSbF₆) (10 mol%), and Cu-NP/C (1 

mmol), along with PEG 400 (0.5 mL). The reaction mixture 

was stirred under an air atmosphere at 112 °C in an oil bath 

for 10 hours. Upon completion, the mixture was allowed to 

cool to room temperature and then extracted with 7–8 mL of 

diethyl ether, repeating the extraction three to four times. The 

collected diethyl ether was concentrated under reduced 

pressure to yield a crude residue, which was subsequently 

purified by silica gel column chromatography using a pet 

ether/ethyl acetate eluent to obtain the desired pure 

isoquinoline product. 

 

Spectral data: 

2.2.1. 1,3,4-triphenylisoquinoline (3a):  White solid, M.P. 

(188-191
o
C) : 

1
H NMR (300 MHz, CHCl3): δ 7.15-7.17 (m, 

3H), 7.31-7.32 (d, 2H), 7.30-7.51 (m, 5H), 7.51-7.56(m,5H), 

7.70-7.80(d,1H), 7.82-7.83(d,1H), 8.14-8.18(d,1H).
 13

C-

NMR (300 MHz, CDCl3): δ154.86, 148.44, 140.28, 140.09, 

136.11, 136.86, 132.13, 130.03, 129.11, 129.98, 129.63, 

128.28, 127.88, 127.17, 127.08, 127.04, 126.86, 126.36, 

125.76, 125.12. 

 

2.2.2. 3,4-bis(4-fluorophenyl)-1-phenylisoquinoline (3b): 

White solid, M.P. ( 182-184
o
C)          

1
H NMR (300 MHz, 

CHCl3): δ 7.13-7.16 (dd, 2H), 7.345-7.36 (dd, 2H), 7.46-7.50 

(m,2H),7.62-7.76(m,2H),7.78-7.80(m,4H),7.82-

7.88(m,1H),7.93-8.14(d,1H),8.05-8.05(d,2H),8.43-8.46 

(d,1H).
13

C-NMR (300MHz, CDCl3): δ162.85, 162.21, 

160.72,160.66,160.15,147.90, 133.11, 132.45, 131.95, 

131.76,130.48,129.88,128.68,128.16,127.44,124.94,115.78,1

15.18,114.78,114.57,114.17,77.28,77.09,76.62. 

 

2.2.3.3,4-bis(4-(trifluoromethyl)phenyl)-1-phenylisoquino- 

line (3c): White solid, M.P. (209-210
o
C) 

1
H NMR (300 

MHz, CHCl3): δ 7.43-7.78 (m, 10H), 7.80-7.88 (m, 4H), 

7.96-8.10 (d, 2H), 8.40-8.42(d,1H).
13

C-NMR (300MHz, 

CDCl3): δ161.12, 147.96, 144.86, 140.84, 138.80, 

135.52,131.70,130.77,130.32,129.63,129.26,129.04,128.93,1

28.90,128.54,127.74,127.19,125.65,125.50,124.67,123.14,12

3.06,77.15,77.00,76.77. 

 

2.2.4. Diethyl 4,4-(1-Phenylisoquinoline-3,4-

diyl)dibenzoate (3d): White solid, M.P. (174-176
o
C) 

1
H 

NMR (300 MHz, CHCl3): δ 1.54-1.66 (t, 6H), 4.50-4.65 (q, 

4H), 7.57-7.50 (d, 2H), 7.60-7.84(m,6H),8.00-

8.06(m,4H),8.17-8.30(q,2H),8.41-8.42(d,1H).
13

C-NMR (300 

MHz,CDCl3):δ166.48,166.33,160.55,148.45,144.80,142.17,1

39.21,136.50,131.36,130.53,130.41,131.20,129.73,129.70,12

9.44,129.18,129.00,128.86,128.42,127.78,127.24,125.70,125.

65,77.33,77.02,76.70,61.17,60.93,14.36,14.30. 

 

2.2.5 3,4-bis(4-methoxyphenyl)-1-phenylisoquinoline (3e): 

White solid, M.P. (175-176
o
C) 

1
H NMR (300 MHz, 

CHCl3): δ3.99 (t, 3H), 4.10 (t, 3H), 6.96-6.99 (d, 2H), 7.17-

7.20(m, 2H),7.44-7.47(m,2H),7.48-7.62(d,2H), 7.65-

7.96(m,5H), 7.99-8.03(d,1H),8.04-8.07(t,2H) 8.38-8.40 (d, 

2H). 
13

C-NMR (300MHz, CDCl3):  δ 159.79, 159.62, 

158.86, 149.20, 142.10, 139.78, 138.98, 136.93, 130.24, 

128.60, 128.53, 128.28, 121.00, 116.76, 115.35, 113.62, 

113.17, 77.44, 77.03, 76.60, 55.27, 55.11. 

 

2.2.6 3,4-bis(4-chlorophenyl)-1-phenylisoquinoline (3f): 

White solid, M.P. (189-191
o
C) 

1
H NMR (300 MHz, 

CHCl3): δ7.98-8.80 (q, 1H), 8.09-8.16 (q, 3H), 8.23-8.48 (q, 

3H), 8.49-8.55(q, 5H),8.58-8.61(q,2H),8.71-8.74(d,2H), 9.10-

9.13(d,1H). 
13

C-NMR (300MHz, CDCl3):  δ 

160.48,148.16,142.25,139.39,139.07,136.60,134.38, 133.75, 

131.14,130.50,130.43,130.14, 129.81,129.53,128.78, 128.64, 

128.48,128.39,127.85,127.68,127.43,127.11,125.68,125.58,7

7.27,77.02,76.77. 

 

2.2.7 1-phenyl-3,4-dim-tolylisoquinoline (3g): White solid, 

M.P. (224-226
o
C) 

1
H NMR (300 MHz, CHCl3): δ2.57 (s, 

3H), 2.66 (s, 3H), 7.28-7.41 (q, 1H), 7.46(s, 1H), (q,2H),7.49-

7.92(m,5H), 8.03-8.06(d,1H), 8.13-8.16 (d, 2H), 8.47-

8.50(d,1H).
13

C-NMR (300MHz, CDCl3):  δ 159.57, 149.61, 

140.73, 139.88, 137.73, 137.51, 137.06, 136.97, 131.93, 

131.17, 130.24, 129.86, 129.77, 128.44, 128.38, 128.26, 

128.12, 127.91, 127.71, 127.48, 127.40, 127.18, 126.42, 

126.13,125.35,77.43,77.04,76.60, 21.43. 

 

2.2.8 1-phenyl-3,4-dip-tolylisoquinoline (3h): White solid, 

M.P. (218-220
o
C) 

1
H NMR (300 MHz, CHCl3): δ3.79(s, 

3H), 3.90 (s, 3H), 6.90-7.12 (q, 1H), 7.18(s, 1H), 7.28-7.42 

(t,2H),7.67-7.47(q,1H), 7.69-7.80(m,5H), 7.93-7.96 (d, 1H), 

7.98-8.01(d,2H),8.34-8.37(d,1H).
13

C-NMR(300MHz, 

CDCl3):δ156.27,156.11,155.33,145.73,138.63,136.26,135.48

,133.41,126.72,125.08,125.03,124.77,119.48,113.26,111.85,1

10.11,109.66,73.93,73.51,73.09,51.77,51.58. 
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2.2.9  3,4-bis(3-methoxyphenyl)-1-phenylisoquinoline (3i): 

White solid, M.P. (194-196
o
C) 

1
H NMR (300 MHz, 

CHCl3): δ 4.95(s, 3H), 5.06 (s, 3H), 8.06-8.26 (m, 1H), 8.28 

(s, 1H), 8.34-8.60(m,1H),8.68(s,2H), 8.83-8.85(m,1H), 8.86-

8.87(m,1H),8.87-8.96(m,5H),9.14(d,1H),9.16-9.17(d,2H), 

9.50-9.53(d,1H).
13

C-NMR(300MHz,CDCl3): δ160.48, 

160.32, 159.55, 149.93, 142.86,140.48,139.70,137.62, 

130.93, 130.06, 129.28, 129.25, 129.00, 123.70, 117.45, 

116.05, 114.33,113.87,78.15,77.71,77.30,55.97,55.80. 

 

2.2.10 3,4-bis(3-chlorophenyl)-1-phenylisoquinoline (3j): 

White solid, M.P. (213-215
o
C) 

1
H NMR (300 MHz, 

CHCl3): δ 7.46-7.51(t, 1H), 7.55-7.58 (q, 3H), 7.59-7.73 (q, 

3H), 7.75-7.95 (m, 5H), 7.97-8.08(q,2H),8.18-8.21(d,2H), 

8.57-8.80(d,2H).
13

C-NMR(300MHz,CDCl3):δ158.08, 

145.75,139.85,136.98,134.20,131.98,131.34, 128.73, 128.05, 

127.73,127.40,127.10, 26.36,126.22,126.08, 125.98,125.44, 

125.28,125.00,124.70,123.28,123.17,74.86,74.87,74.60,74.35 

 

3. Results and Discussion 
 

Scheme 1: 

N
H2N

+ N

R1

R2

R1 R2

1 2(a-n) 3(a-n)

i

 
Scheme 1: Reagent and conditions: i) Cu-NP/C, AgSbF6, 

PEG-400, 110
o
C, air atm,9-10 hrs,85-95%. 

 
Table 1: Optimization of reaction parameters: 

 

 

For optimization of the isoquinoline synthesis, initially 

various catalysts were tested for the model reaction of 

benzophenone hydrazone 1a as a starting substrate and 

diphenylacetylene 2a as a coupling partner. A summary of the 

experiment optimization is provided in Table 1. It was found 

that, Cu-NP/C was the most efficient catalyst compared with 

SnCl4, InCl3, DMAP and L-Proline which exhibited from 

moderate to poor catalytic properties. When benzophenone 

hydrazone 1a was treated with diphenylacetylene 2a without 

presence of any catalyst only using  Cu(OAc)2, NaOAc  as a 

oxidants and AgSbF6 (10 mol %) as additive in EtOH, it was 

found that only Cu(OAc)2 gives the better yield than NaOAc 

as oxidant (entry 1and 2), using this result we further used 

Cu(OAc)2 as oxidant for different catalysts as well as 

solvents. When the reaction was performed using  Cu-NP/C 

(5mole %) as catalyst, Cu(OAC)2 as oxidant and AgSbF6 as 

additive in PEG-400 as green solvent gives the isoquinoline 

with  good yield (90%) within 10 hrs at 110oC in an air atm 

pressure. Before this when reaction was performed using 

SnCl4 as catalyst, Cu(OAc)2 and NaOAc as oxidants and 

AgSbF6 as additive in EtOH and toluene, it furnished desired 

isoquinoline 3a in low yield but better in case of Cu(OAc)2 

than NaOAc (Table 1, entry 3.4). Therefore, from results 

(entry 1,2,3,4), it was concluded that Cu(OAc)2 acts as better 

oxidizing agent than NaOAc. Gratifyingly, introduction of 

catalyst such as InCl3, DMAP, and L-Proline was found to 

promote the reaction (Table 1, entries 5−9) in solvent such as 

EtOH, DCM, Toluene and PEG-400. More pleasingly, when 

solvents were tested (Table 1, entries 5−7), it was found that 

use of PEG-400 furnished the required isoquinoline in almost 

quantitative yield (Table 1, entry 10). 
 

Table 2: Effect of catalyst concentration Cu-NP/C in solvent PEG-

400. 

Entry Catalyst (mole %) Time (hrs) Tempt oC Yielda (%) 

1 5 12.30 110 85 

2 10 10 110 90 

4 15 10 110 86 

5 20 11 110 80 

6 10 13 100 70 

7 10 10 120 75 
 

After optimization effect of concentration of the catalyst have 

been studied (Table 2). It was found that loading of 10mol % 

of catalyst gives 90% of the yield in stipulated time (Table 2, 

entry2). Increase and decrease of catalytic concentration 

decreases the percentage of yield. With this optimization in 

our hand we also studied effect of decrease and increase of 

the reaction temperature resulted in a diminished yield of the 

product (Table 2, entry 6, 7).  
 

Table 3: Exploration of the substrate scope for the synthesis of 

isoquinoline derivatives. 
E 

N 

t  

r 

y 

Substituted 

Phenyl 

acetylene 

Time 

(hrs) 
Product 

M.P. 
o
C 

Yield
a         

     
% 

3a H 10 
N

 

187-

191
[18a]

 
90 

3b 4-F 11 
N

F

F

 

183-
185

[18a]
 

88 

3c 4-CF3 12 
N

CF3

CF3

 

208-

210
[9]

 
85 

Entry      

Catalyst 

Solvent Oxidant & 

Additives 

Additives Tim

e 

( 

hrs) 

Yiel

d  (in 

%) 

1         - EtOH Cu(OAc)2 AgSbF6 20 56 

2         - EtOH NaOAc AgSbF6 23 45 

3   SnCl2  EtOH NaOAc AgSbF6 20 60 

4   SnCl2 Toluene Cu(OAc)2 AgSbF6 18 62 

5  L- Proline  EtOH Cu(OAc)2 AgSbF6 19 65 

6   L-Proline  DCM Cu(OAc)2 AgSbF6 21 63 

7  InCl3  EtOH Cu(OAc)2 AgSbF6 25 70 

8  InCl3 DCM Cu(OAc)2 AgSbF6 24 50 

9 DMAP EtOH Cu(OAc)2 AgSbF6 16 68 

10 DMAP PEG-

400 

Cu(OAc)2 AgSbF6 15 75 

11 [Ru (p-

cymene)Cl2]2 

DCM Cu(OAc)2 AgSbF6 14 60 

12 [Ru (p-
cymene)Cl2]2 

PEG-
400 

Cu(OAc)2 AgSbF6 11.
30 

80 

13 Cu-NP/C EtOH Cu(OAc)2 AgSbF6 10 82 

14 [Ru (p-

cymene)Cl2]2 

PEG-

400 

Cu(OAc)2 AgSbF6 10 90 
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3d 4-COOEt 11 
N

COOEt

COOEt

 

173-
175

[9]
 

86 

3e 4-OMe 10 
N

OCH3

OCH3

 

175-

177
[18b]

 
91 

3f 4-Cl 10.5 

N

Cl

Cl

 

189-

191
[18a]

 
90 

3g 3-CH3 10 
N

CH3

H3C  

224-
226

[18a]
 

88 

3h 4-CH3 10 
N

CH3

CH3

 

218-

220 
92 

3i 3-OCH3 11.5 
N

OCH3

H3CO  

194-

196
[19]

 
95 

3j 3-Cl 12 
N

Cl

Cl  

213-
215

[9]
 

87 

3k 2-F 11 
N F

F

 

203-

206 
88 

3l 2-OCH3 10.5 
N OCH3

H3CO

 

208-

210
[19]

 
90 

3m 2-CH3 10 
N CH3

H3C

 

194-

196 
87 

3n 2-Cl 11 
N Cl

Cl

 

   233-
235 

89 

a Isolated yield 

 

 

 

4. Conclusion and Future Scope  
 

In this study, we present an innovative approach using 

ruthenium-catalyzed heterogeneous recyclable catalytic 

systems for the reaction of hydrazines with alkynes. This 

method leverages PEG-400 as a green and sustainable 

solvent, with Cu-NP/C as the oxidant and AgSbF₆ as the 

additive, all at ambient temperature, for synthesizing 1-

Phenyl Isoquinoline derivatives. The methodology is notable 

for its high atom economy, efficiency, and minimal 

environmental impact, offering an elegant solution that 

eliminates the need for unnecessary prefunctionalization of 

starting materials 
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[11] J. Wencel-Delord, T. Dröge, T. F. Liu, F. Glorius, “Towards mild 

metal-catalyzed C–H bond activation”, Chemical Society Reviews, Vol.40, 

Issue.9, pp.4740-4761, 2011. 

[12] P.B. Arockiam, C. Bruneau,  P. H. Dixneuf,  “Ruthenium(II)-

Catalyzed C–H Bond Activation and Functionalization”, Chemical  

Reviewes, Vol.112,  Issue.11,  pp.5879–5918,  2012.   

[13] R. He, Z.T. Huang, Q.Y. Zheng, C. Wang, “Isoquinoline skeleton 

synthesis via chelation-assisted C-H activation”, Tetrahedron 

Letters, Vol.55, Issue.42,  pp.5705–5713,  2014. 

[14] A. Kulkarni, Daugulis, “Direct Conversion of Carbon-Hydrogen 

into Carbon-Carbon Bonds by First-Row Transition-Metal 

Catalysis”, Synthesis, Vol.24,  pp.4087–4109,  2009. 

[15] Y. Nakao, “Hydroarylation of alkynes catalyzed by nickel”, The 

Chemical Record, Vol. 11, Issue.5,  pp.242–251,  2011. 

[16] J. Miao, H. Ge, “Recent Advances in First-Row-Transition-Metal-

Catalyzed Dehydrogenative Coupling of C(sp
3
)–H Bonds”, 

European Journal of Organic Chemistry, Vol.2015,  Issue.36,  

pp.7859–7868,  2015. 

[17] B.Sun, T. Yoshino, M. Kanai, S. Matsunaga, “Cp*Co
III

 Catalyzed 

Site-Selective C-H Activation of Unsymmetrical O-Acyl Oximes: 

Synthesis of Multisubstituted Isoquinolines from Terminal and 

Internal Alkynes”, Angewandte Chemie International Edition, Vol. 

54,  Issue.44,  pp.12968–12972,  2015. 

[18] H. Wang, J. Koeller, W. Liu, L. Ackermann, “Cobalt(III)-

Catalyzed C-H/N-O Functionalizations: Isohypsic Access to 

Isoquinolines”, Chemistry A European journal, Vol.21,  Issue.44,  

pp.15525–15528,  2015. 

[19] M. Sen,  D. Kalsi, B. Sundararaju, “Cobalt(III)-Catalyzed 

Dehydrative [4+2] Annulation of Oxime with Alkyne by C-H and 

N-OH Activation”, Chemistry A European journal, Vol.21,  

Issue.44,  pp.15529–15533,  2015. 

[20] S.S.Zhang, X.G. Liu, S.Y.Chen, D.H. Tan, C.Y. Jiang, J.Q. Wu, Q. 

Li, H. Wang, “(Pentamethylcyclopentadienyl)cobalt(III)-Catalyzed 

Oxidative [4+2] Annulation of N-H Imines with Alkynes: 

Straightforward Synthesis of Multisubstituted Isoquinolines”, 

Advanced Synthesis and Catalysis, Vol.358,  Issue.10,  pp.1705–

1710,  2016. 

[21] J.Li, M. Tang, L. Zang, X. Zhang, Z. Zhang, L. Ackermann, 

Amidines for Versatile Cobalt(III)-Catalyzed Synthesis of 

Isoquinolines through C-H Functionalization with Diazo 

Compounds”, Organic Letters, Vol.18,  pp.2742–2745,  2016. 

[22] F. Wang, Q.Wang, M.Bao, X. Li, “Cobalt-catalyzed redox-neutral 

synthesis of isoquinolines: C-H activation assisted by an oxidizing 

N-S bond”, Chinese Journal of Catalysis, Vol.37,  Issue.8,  

pp.1423–1430,  2016. 

[23] A. B. Pawar, A. Darpan, D. M. Lade, “Cp*Co(III)-Catalyzed C–

H/N–N Functionalization of Arylhydrazones for the Synthesis of 

Isoquinolines”, The Journal of Organic Chemistry, Vol.81,  

Issue.22,  pp.11409–11415,  2016.   

[24] T. Satoh, M. Miura, “Oxidative Coupling of Aromatic Substrates 

with Alkynes and Alkenes under Rhodium Catalysis”, Chemistry A 

European Journal, Vol.16, Issue.37,  pp.11212–11222,  2010. 

[25] K. Parthasarathy, M. Jeganmohan, C.H. Cheng, “Rhodium-

catalyzed one-pot synthesis of substituted pyridine derivatives from 

α, β-unsaturated ketoximes and alkynes”, Organic Letters, Vol.10, 

Issue.2, pp.325-328, 2008. 

[26] P. C. Too, Y.F. Wang, S. Chiba, “Rhodium(III)-Catalyzed 

Synthesis of Isoquinolines from Aryl Ketone O- Acyloxime 

Derivatives and Internal Alkynes”, Organic Letters,  Vol.12, 

Issue.24, pp.5688-5691, 2010. 

[27] L. Ackermann, A.V. Lygin, N. Hofmann, “Ruthenium- Catalyzed 

Oxidative Annulation by Cleavage of C-H/N- H Bonds”, 

Angewandte Chemie  International Edition, Vol.50, Issue.28, 

pp.6379-6382, 2011. 

[28] L. Ackermann, J. Pospech, K. Graczyk, K. Rauch, “Versatile 

synthesis of isocoumarins and α-pyrones by ruthenium-catalyzed 

oxidative C–H/O–H bond cleavages”, Organic Letters,  Vol.14, 

Issue-3, pp.930-933, 2012. 

[29] C. Ravi Kiran, P. Sandeep, J. Masilamani, “Alkynes by C-H bond 

activation: A practical route to synthesize substituted 

Isoquinolines” , Organic Letters, Vol.14, Issue.12, pp.3032-3035, 

2012. 

[30] M. Rajendran ,T. Masilamani, J. Masilamani, , “Ruthenium(II)- 

Catalyzed Redox-Neutral Oxidative Cyclization of  Benzimidates 

with Alkenes with Hydrogen Evolution”, Organic Letters,  Vol.19, 

Issue.14, pp.6678−6681, 2017. 

[31] D.S. Deshmukh, B. M. Bhanage, “Cp*Co(III)-catalyzed annulation 

of azines by C–H/N–N bond activation for the synthesis of 

isoquinolines”, Organic and Biomolecular Chemistry,  Vol.17, 

pp.3489-3496, 2017. 

[32] S. Zhang, D. Huang, G. Xu, S. Cao, R. Wang, S. Peng, J. Sun, “An 

Efficient Synthesis of Isoquinolines via Rhodium-Catalyzed Direct 

C-H Functionalization of Arylhydrazines”, Organic and 

Biomolecular Chemistry,  Vol.13, Issue.29,  pp.7920-7923, 2015. 
 

AUTHORS PROFILE 

Shrinivas L. Nakkalwar:       Assistant 

Professor in Chemistry, born on 15-06-

1978.  He joined the department on date 

01-08-2008 as Assistant professor. He 

completed M.Sc. organic chemistry 

degree from N.S.B. college, Nanded in 

2002 & B.Ed. from Ramkrashna 

Parmhanse College of education, 

Osmanaabad in 2001 & qualified NET Exam. on 2008. Also 

worked as PG core teacher from 2005 to 2008 in the same 

department & is recognized Post Graduate teacher in 

Chemistry. He registered for Ph.D. under the supervision of 

Dr. S.B. Patwari, Head Department of Chemistry, L.B.S. 

College, Dharmabad His area of research is Synthetic organic 

chemistry.  He also submitted a minor research project to 

UGC. His teaching experience of 10 years for PG and 08 

years for UG classes. 

 

Hanmant M. Kasralikar: Associate 

professor in chemistry, born on date 10-

11-1979. He joined the department on 

date 01-08-2008 as Assistant professor. 

He completed M.Sc. Organic Chemistry 

degree from Yeshwant College, Nanded 

in 2002, B.Ed. in 2003 from Govt. college 

of education, Nanded & qualified the SET 

Exam on 2008. Also worked as PG core teacher from 2004 to 

2008 in the same department. He availed FIP Scheme in XIth 

plan for two years (2013-15) & awarded the Ph.D. degree on 

2016 from SRTMU, Nanded. His area of research is synthesis 

of bioactive heterocycles and Asymmetric synthesis. His 

teaching experience of 18 years for PG and 15 years for UG 

classes. He has 25 papers to his credit published in 

International Journals and published 01 book and o1 chapter 

in book. He has on patent of Indian Government. Also He 

was the member of Innovation, Incubation and Enterprises at 



Int. J. Sci. Res. in Chemical Sciences                                                                                                        Vol.11, Issue.5, Oct. 2024   

© 2024, IJSRCS All Rights Reserved                                                                                                                                             28 

SRTMU, Nanded. He is a recongnized post graduate teacher 

and Research supervisor of SRTMU, Nanded. 

 

Nitish S. Kaminwar:  Professor in 

chemistry, orn on 06-05-1976.  He joined 

the department on 03-11-2004 as lecturer.  

He completed M.Sc. organic Chemistry 

degree from D.S.M. College, Parbhani in 

1998, B.Ed. from Padmashri Vikhe Patil 

College for Education, Babhaleshwar in 

1999 & qualified SET exam. In Nov. 

2002.  Also worked as PG core teacher from 1999 to 2004 in 

the same department & is recognized post graduate teacher in 

chemistry under the faculty of science in S.R.T.M.U., 

Nanded.  He is awarded Ph. D. degree under the supervision 

of Prof. R. P. Pawar and co-supervision of Prof. S. B. Patwari 

on 4
th

 Jan. 2021.  He is nominated as a Member, BOS in 

Chemistry, SRTMU, Nanded in Feb. 2023. 

 


