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Abstract: It's our delight to report a prolific versatile atom-economical and benign methodology for solvent/temperature dependent Ni-
Catalyzed unique diverse heterocyclization towards synthesis of 1soindolin-1-imine (N), isobenzofuran-1(3H)-imine (N2), and 1soindolin-1-
one (N1) derivatives through just changing the solvent polarity and reaction temperature as well. This strategy 1s not only versatile but benign
as well employing readily available iexpensive starting materials such as phthalaldehyde and aromatic amines. From the recent literatures
survey on the development in diverse library synthesis of pharmaceutically relevant heterocycles, we have reached to the need for such a
unique single switching methodology for which all of the three unique moieties are made from unaltered starting materials, would be a surge
of modern synthesis.

Scheme 1: Synthesis of double Mannich condensation product, isoindolin-1-imine (N), in 1 : 2 ratio g

X CHO Ni (II), 10 mol% N
| + R-NH, = || R
A NCHO ACN, Reflux, 1-1.5 hr

R = Ar, CH,Ar, Ts

suhstrate ScopesiN):

Optimization Table

Catalyst mol% Solvent Temperaturé gjmeth) yield(%)
conditions
Zn(Otf)2 20 ACN Reflux 24 NR I
Ni(OTv: 20 ACN Reflux 12 50
NiClz . 4H20 20 ACN Reflux 10 70 I
Ru(p-cymene)2Clz 20 ACN Reflux 8 20
Ag(OTf 20 ACN Reflux 10 30 .

_ (i Reaction conditions: phthalaldehyde (3, 1.0 mmol), amine (2,2.0 mmol), solvent
H_'__(_aca?)z'ZHzo _20 e Rem_"f il 6_0 — (5 mL), Ni(OAc), 4H,0 (10 mol%), reflux (1 — 1.5 h). %ield of the product obtained after
NUDAE4.0 a2 AcH Beflux A3 - purification by silica gel column chromatography. °nd: 1a not detected; °Ni(OAc), 4H,0 :
Ni(OAc)2.4Hz0 15 ACN Reflux 2 90 | 20 mol%; Ywithout reflux; eNi(OAc), 4H,0 : 5 mol%.

Ni(OAc)2.4H20 10 ACN Reflux 1.5 95 |

Ni(OAc)2.4H20 5 ACN Reflux 2.5 80 |

Ni(OAc)2.4Hz0 20 DCE Reflux 12 NR ACKNOWLEDGMENTS

Ni(OAc)2.4H20 20 DCM Reflux 12 NR ! . . .

Ni(OAc:.4H:0 20 DMF 15°C 12 5 Financial support from research fellowships from
NORELHED. 20 EOH Reflux 1 NR | UGC, India, is gratefully acknowledged.

Ni(OAc)2.4H20 10 ACN Reflux 4 50 1

Ni(OAc)2.4H20 10 ACN 70 6 60

(O 4tz Reference:

i(OAC)24H:0 10 Dioxane Reflu 6 ' : . .

MPORE D e o B > S.Alvia and R. Ali, Org. Biomol. Chem., 2021,19, 9732-9745
Ni(OAc)2.4H20 10 Dioxane 70 10 40 |

Ni(OAc)2.4H20 20 Dioxane Reflux 6 55 i
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Ni(OAc)2.4H20 5° Dioxane Reflux 10 40
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» L. Takahashi,* T. Kawakami, E. Hirano, M. Kimino, S. Kamimura, T. Miwa, T. Tamura, R. Tazaki, H. Kitajima, M. Hatanaka, K. Isa, and S. Hosoi, Heferocycles, 2016, 93, 2, 557 -

Ni (ID), 10 mol%

R=NH,

Toluene, 70°C, 3-4 hr
R = Ar, CH,Ar, Ts

N1, 35-55% yield

Optimization Table

Catalyst mol% solvent Temperature Conditions Time(h) yield(%P
1 Zn(OTf)2 20° ACN Reflux 24 NR®P
2 Ni(OTf)2 20 ACN Reflux 12 NR
3 NiCl2.4H20 20 ACN Reflux 10 NR
4 Ru(p-cymene)2Cl2 20 ACN Reflux 8 NR
5 Ni(OAc)2.4H20 20 ACN Reflux 25 NR
6 Ag(OTf) 20 ACN Reflux 10 NR
7 Ni(acac)2.2H20 20 ACN Reflux 10 NR
8 Ni(OAc)zAHzO 20 ACN Reflux 235 NR
9 Ni(OAc)2.4H20 20 Toluene 130°C 2 10
10 Ni(OAc)2.4H20 20 Toluene 100°c? 1.5 25
1 Ni(OAc)2.4H20 20 Toluene 70°C 35 45
12 Ni(OAc)2.4H20 15 Toluene 70C 4 50
13 Ni(OAc)2.4H20 10 Toluene 70°C 3 55
14 Ni(OAc)2.4H20 5 Toluene 70°C 6 40
15 Ni(OAc)2.4H20 10 ACN 70°C 12 NR
16 Ni(OAc)z.4HzO 10 1,4-Dioxane 70°C 8 10
17 Ni(OAc)2.4H20 10 EDC 70°C 6 20
18 Ni(OAc)2.4H20 10 DCM 70°C 4 15
19 Ni(OAc)2.4H20 10 Benzene 70°C 4 40
20 Ni(OTf)2 10 Toluene 70°C 6 30
21 NiCl2.4H20 10 Toluene 70°C 8 35

Reaction conditions: phthalaldehyde (3, 1.0 mmol), amine (2,1.0 mmol), solvent (5 mL),
Ni(OAc), 4H,0 (10 mol%), reflux (1 — 1.5 h). ?Yield of the product obtained after purification by

silica gel column chromatography.®nd: 1a not detected; °Ni(OAc), 4H,0 : 20 mol%; Ywithout
reflux; eNi(OAc), 4H,0 : 5 mol%.

Scheme 3:

Synthesis of isobenzofuran-1(3H)-imine (N2), , an unusual Mannich Product in 1:1 ratio
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suhstrate ScopesiN2) :
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Salient Features of our methodology:

» Robust and benign

» High yield with huge substrate scope

» solvent polarity and temperature controlled diverse annulation

» Relatively cheap Nickel catalyst employed
» Shorter reaction time

Optimization Table

Catalyst mol%  solvent Temperature Conditions Timeth) Vield(%)

! bk i i i 2 " This methodology depicts easily available cheap Nickel catalysis for
: o - N Pt 2 " the versatile annulation under controllable conditions providing huge
3 NiCI 44,0 20 A Reflux 10 NR substrate scope with good to excellent yield.
. Rulp-<cymene), 0 20 AcN Reflux s N
7 Ni[OAc),.4H,0 20 ACN Reflux 25 NR
5 Ag(OTf) 20 ACN Reflux 10 NR
: Nifacac), 2,0 20 Ac Reflux 10 N8
7 Ni[OAc),.4H,0 20 ACN Reflux 25 NR
s Ni{OAC), 4H,0 20 Tk 1305 : s
s Ni(OAc),.4H,0 20 Toluene 1002C 25 70
10 NiOAc),.4H,0 15 Toluene 1002C 25 80
11 Ni(OAc);.4H,0 10 Toluene 1002C & 85
12 Ni(OAc),.4H,0 oa Toluene 100¢C 3 70
13 Ni(OAc),.4H,0 10 Benzene 1002C s 70
1 Ni(OAc),.4H,0 10 ACN 7020 12 NR
s Nk 440 % s e : - Reaction conditions: phthalaldehyde (3, 1.0 mmol), amine (2,1.0
16 Ni{OAc), 4H,0 10 Enc 1002¢ . 3 mmol), solvent (5 mL), Ni(OAc), 4H,0 (10 mol%), reflux (1 — 1.5 h). ?Yield
- iAo = — — P - of the product obtained after purification by silica gel column
_ chromatography.®nd: 1a not detected; °Ni(OAc), 4H,0 : 20 mol%;
= i = = e a - dwithout reflux; eNi(OAc), 4H,0 : 5 mol%.
19 Ni(OTH), 10 Toluene 1002¢ 3 50
2 NiCI, 440 10 Tobimne 1008¢ s s

“* To the best of our knowledge, it is revealed for the first time that three different biologically and medicinally relevant heterocycles from diverse mechanistic

annulation from same precursors and from here we can expect this methodology would be able to contribute a significance to the synthetic community,

pharmaceutical industries and material fields as well.

% & Most importantly, we have developed a unique efficient switching method to prepare synthetically important moieties staring from same point.

» L. Takahashi,* R. Miyamoto, K. Nishiuchi, M. Hatanaka, A. Yamano, A. Sakushima, and S. Hosoi*, Heterocycles,2004, 63, 6, 1267-1271



