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Abstract 

BF3·OEt2 catalyzed nucleophilic addition of vinyl azide towards in situ generated N-acyl 

iminium salts obtained from 3-hydroxyisoindolinones has been described in this manuscript. The 

procedure is operationally simple, mild, additive and metal free. The reaction proceeds smoothly 

at ambient temperature with a wide range of 3-hydroxyisoindol-1-ones and vinyl azides, to 

afford 3-oxoisoindoline-1-acetamides (32 examples) in high yields (up to 97%). Furthermore, the 

synthetic utility of this methodology has been depicted by exploiting the reactivity of an amide 

functionality in the products. 

Introduction 

The amide functionality is omnipresent in many modern pharmaceuticals and biologically active 

compounds.
1 

It has also been found that small organic molecules containing methylene amide 

linkages exist in numerous bio-active compounds, chemical probes and drug leads.
2
 Significant 

properties of amides, such as high polarity, stability and conformational diversity, make them of 
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great importance in contemporary chemistry. Amide functional group can serve as an important 

surrogate for the synthesis of various nitrogen-containing heterocycles.
3 

Thus, installation of the 

amide functionality into organic molecule is highly desirable.
4
  

On the other hand, isoindolinones have been found as key structural unit present in many 

naturally or synthetically useful bio-active compounds as shown in Figure 1.
5
 In particular, 3-

substituted isoindolinones bearing methylene amide linkage have received considerable  

attention since they represent the core unit of a broad range of medicinally important 

compounds.
6
 For examples, JM-1232

6a
 (sedative and hypnotic drug) and Pazinaclone

6b
 (sedative 

and anxiolytic drug) consist of the similar core in their structures. Therefore, the synthesis of 3-

substituted isoindolinones bearing methylene amide linkage is interesting in the context of drug 

discovery. Towards this, our group has already developed a number of novel and efficient 

methodologies for the synthesis of 3-substituted isoindolinones.
6c-f

 

 

 

Figure 1. Some biologically active isoindolinone derivatives. 

Amide moiety could be installed in organic molecules by nucleophilic addition of amide enolates 

to appropriate carbon electrophiles via carbon-carbon bond formation.
7 

In recent times, vinyl 

azides have attracted a great deal of interest among synthetic chemists for being used as an 

alternative to amide enolates.
8 

Vinyl azides display similar nucleophilic reactivity like enamines.
8 

These have been successfully employed as nucleophiles with a variety of electrophiles such as  
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aldehydes, imines, and carbocations obtained from alcohols to provide amides (Scheme 1a and 

1b).
9
 Cui’s group has reported nucleophilic addition reaction of vinyl azides with p-quinone 

methides (p-QMs) to furnish amides and nitriles.
10 

Later on, this strategy was applied for the 

reaction of glycols with vinyl azides to access α-C-glycosyl amides.
11

 These reports reveal that 

these can serve as good amide precursors under various reaction conditions.  

3-Aryl-3-hydroxyisoindolinones can be readily dehydrated to generate cyclic N-acyl iminium 

salts in the presence of Brønsted acids (Scheme 1c).
12

 This reactive N-acyl iminium salt 

intermediate has been successfully used in various asymmetric reactions such as arylation,
13

 

annulation reactions,
14

 hydrogenolysis,
15

 hydrophosphonylation,
16

 nucleophilic addition of N-

tert-butyl hydrazones,
17

 indoles,
18

 thiols
19

 and alcohols.
20 

Very recently our group has used this 

substrate for enantioselective Mannich-type reaction of α-diazo esters catalyzed by chiral 

Brønsted acid.
21 

Inspired by these aforementioned strategies, we envisaged that under Lewis acid 

activation, in situ generated N-acyl iminium salts resulting from 3-aryl-3-hydroxyisoindolinone 

might act as an electrophile which can be trapped by vinyl azide. This would provide 3-

oxoisoindoline tethered imino diazonium ion intermediate, which might further undergo a 

Schmidt-type 1,2-migration to furnish nitrilium ion intermediate. Finally, hydrolysis of this 

intermediate will generate 3-oxoisoindoline-1-acetamide derivative bearing methylene amide 

linkages. Herein, we have reported a BF3·OEt2 catalyzed reaction of vinyl azides with a variety 

of 3-hydroxyisoindolinones  for the synthesis of 3-oxoisoindoline-1-acetamides comprising of a 

quaternary carbon center as shown in Scheme 1d. 
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Scheme 1. Synthesis of Amide Functionality by Nucleophilic Addition of Vinyl Azides 

Result and discussion 

To determine the optimized conditions, a model reaction was carried out using 3-hydroxy-3-

phenylisoindolin-1-one (1a) and (1-azidovinyl)benzene (2a) in the presence of 20 mol % of 

Cu(OTf)2 in dichloromethane at room temperature. Delightfully, the desired product 2-(3-oxo-1-

phenylisoindolin-1-yl)-N-phenylacetamide (3aa) was obtained in 46% yield (entry 1, Table 1). 

Encouraged by this initial result, efforts were given to further improve the yield of 3aa. A series 

of Lewis acid catalysts such as (CuOTf)2·C6H6, Sc(OTf)3, InCl3, In(OTf)3 were investigated in 

our reaction (entries 2-5, Table 1). Among all, In(OTf)3 was found to be effective catalyst 

providing the desired product 3aa in 69% yield. To our delight, when the reaction was conducted 

by employing BF3·OEt2 as a catalyst, the reaction proceeded well, affording the desired product 

3aa in an excellent level of yield (92%, Table 1, entry 6) in a shorter reaction time (3 h). 

Brønsted acid catalysts such as CF3CO2H, CF3SO3H and p-toluenesulfonic acid monohydrate (p-

TsOH·H2O) also afforded the isoindolinone derivative 3aa in moderate to good yields (up to 
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74% yield). Notably, it was found that there was no product formation in the absence of catalyst 

even after 3 days and only the starting materials were recovered (Table 1, entry 10). 

Subsequently, the effect of solvents on the product formation was screened (Table 1, entries 6 

and 11-15). It was observed that dichloromethane was the best solvent to furnish the desired 

product 3aa in excellent yields (Table 1, entry 6). In contrast, comparatively lower yields were 

obtained when the reaction was performed in other solvents such as acetonitrile and toluene 

(Table 1, entries 13-14). THF turned out to be ineffective as a solvent for this reaction, and only 

a trace amount of 3aa was observed (Table 1, entry 15). Afterward, the effect of catalyst loading 

was investigated. It was found that decreasing the amount of BF3·OEt2 from 20 mol % to 10 mol 

% showed little impact on the outcome of the reaction (Table 1, entry 16) whereas increasing the 

amount of  catalyst loading to 50 mol % gave 3-oxoisoindoline-1-acetamides product in lower 

yield (78% yield, Table 1, entry 17). This drop in the yield of the product was attributed to the 

fact that phenyl vinyl azide (2a) was decomposed to acetanilide (isolated as a by-product), when 

higher concentration of BF3·OEt2 was used. Extensive optimization of the reaction conditions 

revealed that 20 mol % of BF3·OEt2 as catalyst and CH2Cl2 as a solvent were optimal for the 

addition reaction of vinyl azides to 3-aryl-3-hydroxyisoindolinones at ambient temperature. 

 

Table 1. Optimization of the reaction conditions
a 

 

entry catalyst amount (equiv.) solvent time (h) yield
b
(%) 

1 Cu(OTf)2 0.2 CH2Cl2 12 46 

2 (CuOTf)2.C6H6 0.2 CH2Cl2 12 40 

3 Sc(OTf)3 0.2 CH2Cl2 12 33 

4 InCl3 0.2 CH2Cl2 12 64 

5 In(OTf)3 0.2 CH2Cl2 12 69 

6 BF3·OEt2 0.2 CH2Cl2 3 92 
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7 CF3CO₂H 0.2 CH2Cl2 12 66 

8 CF3SO3H 0.2 CH2Cl2 12 74 

9 p-TsOH, H2O 0.2 CH2Cl2 12 38 

10 none - CH2Cl2 72 n.r 

11 BF3·OEt2 0.2 DCE 3 81 

12 BF3·OEt2 0.2 CHCl3 3 76 

13 BF3·OEt2 0.2 CH3CN 12 52 

14 BF3·OEt2 0.2 toluene 12 32 

15 BF3·OEt2 0.2 THF 24 Trace 

16 BF3·OEt2 0.1 CH2Cl2 3 89 

17 BF3·OEt2 0.5 CH2Cl2 3 78 

a
In all cases, reactions were performed using 1a (1.0 equiv , 0.20 mmol, 45.0 mg) and vinyl azide 2a (1.1 equiv , 

0.22 mmol, 32.0 mg) in 2.0 mL of CH2Cl2 at room temperature. 
b
Isolated yield, n.r = no reaction. 

Having identified the optimal reaction conditions for this transformation, the substrate scope and 

reaction limitations were explored. At first, a variety of differently substituted 3-aryl 3-

hydroxyisoindolinones were screened with the reaction of (1-azidovinyl)benzene (2a), affording 

an array of functionalized 3-oxoisoindoline-1-acetamides in good to excellent level of yields. 

The results are summarized in Table 2. Substrates (1b and 1c) bearing halogen as a substituent 

on the para-position of the aromatic ring at the C-3 position of 3-aryl-3-hydroxyisoindolinones 

smoothly reacted to afford the corresponding 3-oxoisoindoline-1-acetamide (3ba and 3ca) with 

95% and 97% yields, respectively. Substrates (1d-1h) having electron rich alkyl or alkoxy group 

as substituent on the aromatic ring at C-3 position reacted well and furnished products 3da-3ha 

in good yields (up to 86%). Noticeably, 3-hydoxy-isoindolinones having electron donating 

substituents on the 3-aryl ring took comparably a longer reaction time for completion of the 

reaction and also gave lower yield than 3-hydoxy-isoindolines bearing electron withdrawing 

substituents on the 3-aryl ring (3da-ha vs. 3ba-ca). Substrate 1i containing a heteroaryl moiety 

(thiophene) at C-3 position, affording the desired product 3ia in 84% yield. Isoindolinones with 

different substituents on the phthalimide aromatic ring were also examined. The reaction of 3-

hydroxy-isoindolinone derivative 1j with vinyl azide (2a) provided 3-oxoisoindoline-1-

acetamide 3ja in 89% yield (Table 2). Phthalimide aromatic moiety bearing a 5,6-dimethyl or 

5,6-dichloro substituents were compatible under the present reaction conditions and furnished 
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products 3ka-3pa in good yields. In addition, substrates 1q tethered with a naphthyl ring took a 

longer time for completion of the reaction to afford the corresponding product 3qa in 73% yield. 

The protocol was successful in producing 3-oxoisoindoline-1-acetamide 3ra in 81% yield when 

3-hydroxyisoindolin-1-one 1r was used.  

Table 2. Scope of various 3-hydroxy-3-arylisoindolinones for the synthesis of 3-oxoisoindoline-

1-acetamides
a,b

 

 
a
In all cases, reactions were performed using 1 (1.0 equiv, 0.20 mmol), vinyl azide 2 (1.1 equiv, 0.22 mmol) and 

BF3·Et2O (0.20 equiv, 0.04 mmol) in 2 mL of CH2Cl2 at room temperature. 
b
Isolated yield 

However, 3-hydroxyisoindolinone 1s and 1t bearing a methyl and vinyl group respectively at the 

C-3 position failed to give the desired 3-oxoisoindoline-1-acetamide 3sa and 3ta under the 

current protocol. The reaction of 3-hydroxy-2,3-diphenylisoindolin-1-one 1u with vinyl azide 2a 

did not proceed at all under standard conditions. This control experiment clearly suggests that the 
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free NH group in 3-hydroxy isoindolinones is essential for the present transformation. An X-ray 

crystal structure analysis of compound 3ba (CCDC No. 1919472) unambiguously confirmed the 

proposed structure (please see SI for more details). 

Subsequently, the substrate generality of this reaction was further explored by the reaction of 3-

hydroxy-3-phenylisoindolin-1-one (1a) with a broad range of vinyl azides (2b-n) under 

optimized conditions. A variety of vinyl azides having functionalized aromatic ring as 

substituents were tested, affording corresponding 3-oxoisoindoline-1-acetamides derivative 3ab-

am in synthetically viable yields (67% - 94% yields).  

Table 3. Scope of various vinyl azides for the synthesis of 3-Oxoisoindoline-1-acetamides
a,b 

 

a
In all cases, reactions were performed using 1 (1.0 equiv, 0.20 mmol), vinyl azide 2 (1.1 equiv, 0.22 mmol) and 

BF3·Et2O (0.20 equiv, 0.04 mmol) in 2 mL of CH2Cl2 at room temperature. 
b
Isolated yield 
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The halide-containing vinyl azides (2b-d) were well tolerated, generating the halo-substituted 3-

oxoisoindoline-1-acetamides (entries 3ab-ad, Table 3) in good yields. The intact halogen atom in 

the products offers an opportunity for further cross-coupling reactions. The reaction efficiencies 

remain the same when meta-substituted aromatic vinyl azide 2d was used. Vinyl azides 2e and 2f 

bearing an electron-rich alkyl substituent (Me, 
t
Bu) readily reacts with 3-hydroxyisoindolinone 

1a to afford the corresponding oxoisoindoline-1-acetamide (3ae and 3af) with excellent yields 

(up to 94%). The reaction with sterically hindered 1-(1-azidovinyl)-2-methylbenzene 2g was 

comparatively slow, resulting 3-oxoisoindoline-1-acetamide 3ag in a moderate yield (67%). The 

slow reactivity of sterically hindered vinyl azide is might be due to the increased steric barrier for 

Schmidt-type 1,2-migration to furnish nitrilium ion intermediate (See reaction mechanism in 

Scheme 3).  Para-methoxy substituted vinyl azide (2h) reacted well with 3-hydroxy-

isoindolinone 1a to produce 3ah in 90% yield. The reactions of aryl vinyl azides (2i-k) bearing 

strong electron-deficient substituents (CN, CF3, NO2) were sluggish, requiring a longer reaction 

time to afford the products (3ai-ak) in moderate yields. Aryl rings having electron-donating 

groups provided the desired products in comparatively better yields than the substrates having 

electron-withdrawing groups for the present protocol. Furthermore, vinyl azide 2l tethered with 

thiophene moiety was amenable to this protocol, affording product 3al in 81% yield. The fused 

aryl vinyl azide (2m) also worked smoothly to furnish 3am in excellent yield. Interestingly, 

when methyl substitution was introduced at β-position of the vinyl azide 2n (R = Ph, R
1 

= Me), 

the reaction proceeded smoothly and provided 3an in 88% yield with 1:1 dr. To validate the 

practical usefulness of this methodology, a gram scale reaction of 1a (5 mmol, 1.12 g) with 1-(1-

azidovinyl)-4-methoxybenzene 2h (5.5 mmol, 0.96 g) was performed under optimized 

conditions, furnishing the desired product 3ah in 84% yield (1.56 g)  

This transformation may be rationalized with a plausible mechanism as shown in Scheme 2.
11,

 
22  

Initially, N-acyl iminium salt intermediate I will be generated from 3-aryl-3-

hydroxyisoindolinones 1 in the presence of BF3·Et2O. The nucleophilic addition of vinyl azide 2 

to intermediate I will provide iminodiazonium intermediate II. Next, this iminodiazonium 

intermediate (II) will undergo Schmidt-type 1,2-migration (migratory aptitude aryl>alkyl), with 

extrusion of dinitrogen (N2) to furnish the nitrilium ion  intermediate III. Finally, hydrolysis of 

this intermediate III will provide oxoisoindoline-1-acetamides 3 (Scheme 2). 

Page 9 of 33

ACS Paragon Plus Environment

The Journal of Organic Chemistry

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



 

Scheme 2. Possible reaction mechanism for the synthesis of oxoisoindoline-1-acetamides 3  

To unravel the potential utility of this method in organic synthesis, a variety of synthetic 

transformations were carried out using oxoisoindoline-1-acetamides 3 (Scheme 3).  

 

 

Scheme 3. Synthetic transformation of functionalized 3-Oxoisoindoline-1-acetamides 3. 

Compound 3aa was effectively hydrolyzed with 20% H2SO4 to furnish acid derivative 4 under 

reflux condition. The primary amide bond in compound 3aa was selectively reduced with lithium 

aluminum hydride to afford secondary amine derivative 5 in good yields. PMP group of 3ah was 

oxidatively cleaved using ceric ammonium nitrate (CAN) to furnish amide derivative 6 in 90% 
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yield. In addition, compound 3ra was hydrolyzed with 20% H2SO4 to afford  2-(3-oxoisoindolin-

1-yl)acetic acid 7 which could be easily transformed into bioactive compounds Pazinaclone and 

Pagoclone by literature know procedure.
23

 These results demonstrate the usefulness of 3-

Oxoisoindoline-1-acetamides as synthetic intermediates. 

Conclusion 

In summary, we have reported BF3.OEt2 catalyzed vinyl azides addition to in situ generated N-

acyl iminium salt derived from 3-aryl-3-hydroxyisoindolinones, enabling the straightforward 

synthesis of 3-oxoisoindoline-1-acetamides derivatives. A variety of vinyl azides were used to 

access biologically interesting 3-oxoisoindoline-1-acetamides derivatives with remarkable high 

yields (up to 97%). This methodology is equally efficient in gram-scale. The synthetic utility of 

this protocol was demonstrated by transforming oxoisoindoline-1-acetamides derivatives into a 

variety of advanced synthetic intermediates. Salient features of this protocol are (i) metal and 

additive free, (ii) mild reaction conditions (iii) generation of a quaternary carbon centre having 

methylene amide linkage, (iv) broad substrates scope. 

 

Experimental Section 

Materials and Methods 

All reactions were carried out in oven-dried glassware with magnetic stirring. All solvents were 

purified and dried according to standard methods prior to use. 
1
H NMR spectra were recorded on 

400 MHz or 500 MHz in CDCl3 and DMSO-d6. 
13

C{
1
H}NMR spectra were recorded on 100 or 

125 MHz in CDCl3 and DMSO-d6 using TMS or residual solvent signals as internal standard. 

Data for 
1
H NMR are recorded as follows: chemical shift (δ, ppm), multiplicity (s = singlet, d = 

doublet, t = triplet, q = quartet, m = multiplet or unresolved, coupling constant (s) in Hz, 

integration). Data for 
13

C{
1
H}NMR are reported in terms of chemical shift (δ, ppm). High 

resolution mass spectra (HRMS) were obtained by the ESI (Q-TOF) ionization sources. IR 

spectra were measured with FT/IR Vector22 spectrometer. Routine monitoring of reactions was 

performed using precoated silica gel TLC plates. All the chromatographic separations were 

carried out by using silica gel (100-200 mesh). Melting points were recorded by using a melting 

point apparatus and are uncorrected.  
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Ethyl acetate (EA), petroleum ether (PE), BF3·OEt2, and dichloromethane (DCM) are 

commercially available. All 3-aryl-3-hydroxyisoindolinones and vinyl azides were known 

compounds and prepared according to reported procedures.
16, 23, 24

 Organic azides are potentially 

explosive. Proper safety precautions were utilized while performing the reactions. 

 

General Procedure and characterization data for the Synthesis of 3-hydroxy-3-aryl 

isoindolin-1-one:  

Characterization data for compounds (1b,
16

 1f,
24a

 1g,
16

 1p,
16

 1q
16

) Compounds (1a, 1c, 1d, 1h, 

1i, 1k, 1s)
 24a

 and compound (1e,
24b

 1l,
24c

 1r
24d-e

 and 1u
 24f

) are reported in literature. 

3-hydroxy-3-aryl isoindolin-1-one 1j, 1m, 1n, 1o, 1t were synthesized according to modified 

literature procedure
16

. 

To a solution of aryl bromide/vinyl bromide (4.0 equiv) in THF (20 mL) cooled at –78 °C 

temperature, n-butyllithium solution (4.0 equiv, 1.6 M in hexane) was slowly added and stirred 

for 30 min at the same temperature. Further, a solution of phthalimide (1.0 equiv, 3.4 mmol) in 

THF (15 mL) was added in one portion and stirred for another 30 min at –78 °C. The reaction 

mixture was brought to room temperature and stirred until the completion of the reaction 

(monitored by TLC) the reaction mixture was then quenched with saturated NH4Cl solution and 

acidified with 1N HCl till it reached pH 5.0.  The aqueous solution was extracted with ethyl 

acetate (thrice). The combined organic layers were washed with brine and dried over anhydrous 

Na2SO4, and concentrated in vacuo. The pure product was obtained after washing the crude 

product with CH2Cl2/hexane (1:2, v/v) as a solvent. 

3-hydroxy-6-methyl-3-phenylisoindolin-1-one (1j): White solid, 617.76 mg, 76% yield. Rf= 

0.38 (50% EtOAc in hexanes). MP: 151−153 °C.
 1

H NMR (500 MHz, DMSO-d6) δ 9.13 (s, 1H), 

7.53 (d, J = 7.7 Hz, 1H), 7.49 (d, J = 7.2 Hz, 2H), 7.35 (dd, J = 8.4, 6.7 Hz, 2H), 7.31 – 7.27 (m, 

2H), 7.11 (s, 1H), 6.86 (s, 1H), 2.34 (s, 3H).
 13

C{
1
H}NMR(125 MHz, DMSO-d6) δ 168.9, 151.8, 

143.0, 142.8, 130.1, 128.7, 128.6, 128.2, 125.9, 123.5, 122.9, 87.6, 21.8. IR (film) νmax 2079, 

1655, 1445, 1344, 1180, 1050 cm
-1

; HRMS (ESI-TOF) m/z : Exact mass calcd for 

C15H13NO2Na, [M+Na]
+ 

:  262.0838; Found 262.0837. 
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3-hydroxy-5,6-dimethyl-3-phenylisoindolin-1-one (1m): White solid, 689.18 mg, 80% yield. 

Rf= 0.40 (50% EtOAc in hexanes). MP: 158−160 °C.
1
H NMR (500 MHz, CDCl3+DMSO-d6)δ 

8.91 (s, 1H), 7.48 (d, J = 7.2 Hz, 2H), 7.38 (s, 1H), 7.28 (s, 2H), 7.23 (d, J = 7.0 Hz, 1H), 7.02 (s, 

1H), 6.64 (d, J = 14.4 Hz, 1H), 2.27 (s, 3H), 2.23 (s, 3H).
 13

C{
1
H}NMR(125 MHz, 

CDCl3+DMSO-d6) δ 169.3, 149.3, 142.7, 141.4, 137.5, 128.9, 128.3, 127.8, 125.8, 123.8, 123.5, 

87.5, 20.5, 20.0. IR (film) νmax 2840, 2127, 1660, 1450, 1402, 1203, 1111, 1015 cm
-1

; HRMS 

(ESI-TOF) m/z : Exact mass calcd for C16H15NO2Na [M+Na]
+ 

: 276.0995; Found 276.1013. 

3-(4-fluorophenyl)-3-hydroxy-5,6-dimethylisoindolin-1-one (1n): White solid, 691.25 mg, 

75% yield. Rf= 0.36 (50% EtOAc in hexanes). MP: 142−146 °C.
1
H NMR (500 MHz, DMSO-

d6) δ 9.08 (s, 1H), 7.49 (dd, J = 8.7, 5.6 Hz, 2H), 7.42 (s, 1H), 7.16 (t, J = 8.7 Hz, 2H), 7.08 (s, 

1H), 6.85 (s, 1H), 2.28 (s, 3H), 2.24 (s, 3H). 
13

C{
1
H}NMR (125 MHz, DMSO-d6) δ 169.0, 162.1 

(d, J = 243.5 Hz), 149.2, 141.9, 139.2 (d, J = 2.8 Hz), 137.9, 128.9, 128.1 (d, J = 8.6 Hz), 123.9, 

123.6, 115.3 (d, J = 21.4 Hz), 87.2, 20.4, 19.9. IR (film) νmax 

2132,1710,1649,1511,1339,1222,1020 cm
-1

; HRMS (ESI-TOF) m/z : Exact mass calcd for 

C16H15FNO2, [M+H]
+ 

: 272.1081; Found 272.1096. 

3-hydroxy-5,6-dimethyl-3-(p-tolyl)isoindolin-1-one (1o): White solid, 763.69 mg, 84% yield. 

Rf= 0.40 (50% EtOAc in hexanes). MP: 156−158 °C. 
1
H NMR (500 MHz, DMSO-d6) δ 8.99 (s, 

1H), 7.38 (s, 1H), 7.35 – 7.29 (m, 2H), 7.12 (d, J = 7.9 Hz, 2H), 7.03 (s, 1H), 6.69 (s, 1H), 2.26 

(s, 6H), 2.22 (s, 3H). 
13

C{
1
H}NMR (125 MHz, DMSO-d6) δ 168.6, 149.1, 141.2, 139.5, 137.2, 

136.7, 128.6, 128.5, 125.4, 123.4, 123.0, 87.0, 20.6, 19.9, 19.4. IR (film) νmax 2909, 1673, 1625, 

1426, 1331, 1201, 1050 cm
-1

; HRMS (ESI-TOF) m/z : Exact mass calcd for C17H17NO2Na 

[M+Na]
+ 

: 290.1151; Found 290.1176.
  

3-hydroxy-3-vinylisoindolin-1-one (1t): White solid, 476 mg, 80% yield. Rf= 0.38 (60% EtOAc 

in hexanes). MP: 96-98 °C.  
1
H NMR (500 MHz, DMSO-d6) δ 9.00 (d, J = 3.0 Hz, 1H), 7.66 – 

7.56 (m, 2H), 7.56 – 7.43 (m, 2H), 6.52 (d, J = 3.1 Hz, 1H), 6.03 (dd, J = 17.1, 10.4 Hz, 1H), 

5.47 (d, J = 17.1 Hz, 1H), 5.17 (d, J = 10.4 Hz, 1H). 13
C{

1
H}NMR (100 MHz, Chloroform-d) δ 

170.0, 148.3, 136.5, 133.1, 130.0, 129.7, 123.7, 122.8, 116.5, 87.0. IR (film) νmax 2918, 1711, 

1665, 1466, 1352, 1206,1066, 995,755,609,694 cm
-1

; HRMS (ESI-TOF) m/z : Exact mass calcd 

for C10H9NO2Na [M+Na]
+ 

: 198.0525; Found 198.0520.
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General Procedure and characterization data for the Synthesis of Vinyl azide:  

Characterization data for compounds (2a, 2b, 2c, 2e, 2f and 2g)
25a

, Compounds (2h and 2i)
25b

  

and compounds (2j,
25c

 2n
25c

 and 2k
25d

)
 
are reported in literature. 

Vinyl azide derivatives 2d, 2l and 2m were synthesized according to the modified literature 

procedure
25d

 

A mixture of aryl acetylene (1.0 equiv, 2.0 mmol), TMS-N3 (2.0 equiv, 4.0 mmol) and H2O (1.5 

equiv, 3.0 mmol) was taken in 10 mL DMSO solvent. Then Ag2CO3 (0.1 equiv, 0.2 mmol) was 

added to the reaction mixture and heated at 80 ºC in oil bath. The mixture was then stirred at the 

same temperature for 2 h until the starting material consumed (monitored by TLC). The reaction 

mixture was cooled down to room temperature then concentrated and extracted with 

dichloromethane (3 × 30 mL). The combined organic layer was washed with brine (2 × 60 mL) 

and dried over anhydrous Na2SO4. The solvent was evaporated in vacuo and the crude product 

was purified over silica gel by column chromatography (5-10% EtOAc in Hexane) to afford 

vinyl azide. 

Note: Proper safety precautions were utilized while performing the reactions as explosive AgN3
 

was precipitated as by-product.
 

1-(1-azidovinyl)-3-fluorobenzene (2d): Colorless viscous liquid, 189.25 mg, 58% yield. Rf= 

0.46 (10% EtOAc in hexanes).
1
H (500 MHz, CDCl3) δ 7.40 (dd, J = 7.9, 1.4 Hz, 1H), 7.37 – 

7.30 (m, 2H), 7.11 – 7.05 (m, 1H), 5.51 (d, J = 2.8 Hz, 1H), 5.04 (d, J = 2.7 Hz, 1H). 

13
C{

1
H}NMR (125 MHz, Chloroform-d) δ 162.9 (d, J = 245.7 Hz), 144.0 (d, J = 2.8 Hz), 136.5 

(d, J = 8.0 Hz), 129.9 (d, J = 8.3 Hz), 121.1 (d, J = 2.8 Hz), 115.9 (d, J = 21.3 Hz), 112.6 (d, J = 

23.5 Hz), 98.6. IR (film) νmax 2925, 2106, 1583, 1490, 1310, 1180, 922 cm
-1

; HRMS (ESI-TOF) 

m/z: Exact mass calcd for C8H7FN3 [M+H]
+
: 164.0619; Found 164.0631. 

2-(1-azidovinyl)thiophene (2l): Yellow viscous liquid, 160.06 mg, 53% yield. Rf= 0.40 (10% 

EtOAc in hexanes).
 1

H NMR (500 MHz, CDCl3) δ 7.49 (dd, J = 3.1, 1.4 Hz, 1H), 7.33 (dd, J = 

5.1, 3.0 Hz, 1H), 7.29 (dd, J = 5.1, 1.4 Hz, 1H), 5.39 (d, J = 2.5 Hz, 1H), 4.96 (d, J = 2.5 Hz, 

1H).
 13

C{
1
H}NMR(125 MHz, CDCl3) δ 141.0, 136.6, 126.5, 125.0, 122.8, 96.9. IR (film) νmax 

3117, 2930, 2111, 1604, 1400, 1288, 935 cm
-1

; HRMS (ESI-TOF) m/z : Exact mass calcd for 

C6H6N3S, [M+H]
+
: 152.0277; Found 152.0284. 
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5-(1-azidovinyl)benzo[d][1,3]dioxole (2m):  colorless viscous liquid, 241.92 mg, 64% yield. 

Rf= 0.38 (10% EtOAc in hexanes). 
1
H NMR (500 MHz, CDCl3) δ 7.12 (dd, J = 8.2, 1.9 Hz, 1H), 

7.07 (d, J = 1.9 Hz, 1H), 6.81 (d, J = 8.2 Hz, 1H), 5.98 (s, 2H), 5.33 (d, J = 2.5 Hz, 1H), 4.89 (d, 

J = 2.5 Hz, 1H). 
13

C{
1
H}NMR(125 MHz, CDCl3) δ 148.4, 147.9, 144.6, 128.5, 119.7, 108.0, 

106.1, 101.4, 96.6. IR (film) νmax 3297, 2893, 2111, 1737, 1445, 1209, 930 cm
-1

; HRMS (ESI-

TOF) m/z : Exact mass calcd for C9H8N3O2, [M+H]
+
: 190.0611; Found 190.0633. 

General Procedure and characterization data for the Synthesis of 3-Oxoisoindoline-1-

acetamides, 3. 

In a round bottomed flask, 3-aryl-3-hydroxyisoindolinones 1 (0.2 mmol, 1 equiv) and BF3-Et2O 

(2.4 μL, 0.02 mmol)  were taken in 2.0 mL CH2Cl2 solvent. The mixture was stirred at room 

temperature (25 °C) for 10 minutes under nitrogen atmosphere. Then vinyl azide 2 (0.22 mmol, 

1.1 equiv) was added dropwise. The reaction mixture was allowed to stir at room temperature. 

After completion of reaction as indicated by TLC, the reaction was quenched with saturated 

NaHCO3 (aq) and warmed to room temperature. The resulting mixture was extracted three times 

with CH2Cl2. The combined organic layer was washed with brine, dried over Na2SO4 and 

concentrated under vacuum. The resulting crude mixture was purified over silica gel by 

chromatography using petroleum ether/ethyl acetate (PE/EA = 4/1 to 1/1) as the eluent to give 

the corresponding products 3. 

2-(3-oxo-1-phenylisoindolin-1-yl)-N-phenylacetamide (3aa): White solid, 62.92 mg, 92% 

yield. Rf= 0.32 (30% EtOAc in hexanes).MP: 107−109 °C.
1
H NMR (500 MHz, DMSO-d6) δ 

9.92 (s, 1H), 8.95 (s, 1H), 7.64 (t, J = 5.6 Hz, 2H), 7.61 – 7.52 (m, 3H), 7.45 – 7.38 (m, 3H), 7.35 

(t, J = 7.7 Hz, 2H), 7.27 – 7.21 (m, 3H), 7.00 (t, J = 7.2 Hz, 1H), 3.57 (d, J = 14.8 Hz, 1H), 3.40 

(s, 1H).
 13

C{
1
H}NMR(125 MHz, DMSO-d6) δ 168.8, 167.2, 150.7, 142.5, 138.7, 131.8, 130.8, 

128.6, 128.5, 128.1, 127.3, 125.1, 123.3, 123.0, 123.0, 119.2, 64.7, 44.9. IR (film) νmax 3377, 

3280, 2129, 1010, 1654, 817 cm
-1

; HRMS (ESI-TOF) m/z : Exact mass calcd for C22H18N2O2Na 

[M+Na]
+
: 365.1260; Found 365.1262. 

N-(4-bromophenyl)-2-(3-oxo-1-phenylisoindolin-1-yl)acetamide (3ba): White solid,80.04 mg, 

95% yield. Rf= 0.33 (30% EtOAc in hexanes).  MP: 228-230 °C.  
1
H NMR (500 MHz, DMSO-

d6) δ 9.92 (s, 1H), 9.00 (s, 1H), 7.64 (dd, J = 7.6, 4.7 Hz, 2H), 7.54 (s, 5H), 7.43 (dd, J = 13.4, 

7.5 Hz, 3H), 7.24 (t, J = 7.9 Hz, 2H), 7.00 (t, J = 7.4 Hz, 1H), 3.56 (d, J = 15.6 Hz, 1H), 3.28 (d, 
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J = 15.1 Hz, 1H).
13

C{
1
H}NMR(125 MHz, DMSO-d6) δ 168.8, 167.1, 150.3, 142.0, 138.7, 132.0, 

131.4, 130.7, 128.7, 128.3, 127.6, 123.3, 123.1, 123.0, 120.6, 119.2, 64.4, 44.7. IR (film) νmax 

3368, 3220, 2241, 1655, 827 cm
-1

; HRMS (ESI-TOF) m/z : Exact mass calcd for 

C22H17BrN2O2Na [M+Na]
+
: 443.0366. Found: 443.0339. 

N-(4-fluorophenyl)-2-(3-oxo-1-phenylisoindolin-1-yl)acetamide (3ca): White solid, 69.91 mg, 

97% yield. Rf = 0.32 (30% EtOAc in hexanes).MP: 238-240 °C. 
1
H NMR (500 MHz, DMSO-d6) 

δ 9.92 (s, 1H), 9.00 (s, 1H), 7.65 (d, J = 7.7 Hz, 2H), 7.61 (d, J = 5.2 Hz, 2H), 7.56 (t, J = 7.6 Hz, 

1H), 7.42 (d, J = 8.3 Hz, 3H), 7.24 (t, J = 7.7 Hz, 2H), 7.18 (t, J = 8.6 Hz, 2H), 7.00 (t, J = 7.4 

Hz, 1H), 3.55 (d, J = 15.1 Hz, 1H), 3.31 (d, J = 15.1 Hz, 1H). 13
C{

1
H}NMR (125 MHz, 

Chloroform-d) δ 168.8, 167.1, 161.4 (d, J = 243.9 Hz), 150.6, 138.7, 138.7 (d, J = 3.1 Hz), 

132.0, 130.8, 128.7, 128.2, 127.4 (d, J = 8.0 Hz), 123.3, 123.0, 119.2, 115.2 (d, J = 21.4 Hz), 

64.4, 45.0. IR (film) νmax 3412, 3368, 2130, 1646, 1006 cm
-1

; HRMS (ESI-TOF) m/z : Exact 

mass calcd for C22H18FN2O2 [M+H]
+ 

: 361.1347. Found: 361.1326. 

 2-(3-oxo-1-(p-tolyl)isoindolin-1-yl)-N-phenylacetamide (3da): White solid, 61.23 mg, 86% 

yield. Rf= 0.38 (30% EtOAc in hexanes). MP: 118-120 °C.
1
H NMR (500 MHz, DMSO-d6) δ 

9.03 (s, 1H), 7.99 (s, 1H), 6.77 – 6.72 (m, 2H), 6.66 (t, J = 6.9 Hz, 1H), 6.58 (d, J = 8.3 Hz, 2H), 

6.55 (dd, J = 7.3, 3.1 Hz, 3H), 6.38 – 6.34 (m, 2H), 6.27 (d, J = 8.1 Hz, 2H), 6.12 (t, J = 7.4 Hz, 

1H), 2.66 (d, J = 15.0 Hz, 1H), 2.40 (d, J = 15.0 Hz, 1H), 1.37 (s, 3H).
13

C{
1
H}NMR(125 MHz, 

DMSO-d6) δ 168.8, 167.3, 150.9, 139.4, 138.8, 136.5, 131.8, 130.8, 129.1, 128.6, 128.0, 125.1, 

123.3, 122.9, 119.2, 64.5, 44.8, 20.5. IR (film) νmax 3278, 3266, 2132, 1659, 1022, 822 cm
-1

; 

HRMS (ESI-TOF) m/z : Exact mass calcd for C23H20N2O2Na [M+Na]
+ 

: 379.1417. Found: 

379.1423. 

2-(1-(3,5-dimethylphenyl)-3-oxoisoindolin-1-yl)-N-phenylacetamide (3ea): White solid, 59.94 

mg, 81% yield. Rf= 0.40 (40% EtOAc in hexanes).MP: 204-206 °C. 1
H NMR (500 MHz, 

DMSO-d6) δ 9.89 (s, 1H), 8.81 (s, 1H), 7.62 (d, J = 7.8 Hz, 2H), 7.54 (t, J = 8.0 Hz, 1H), 7.41 

(dd, J = 7.4, 5.2 Hz, 3H), 7.23 (t, J = 7.8 Hz, 2H), 7.20 (s, 2H), 6.99 (t, J = 7.4 Hz, 1H), 6.87 (s, 

1H), 3.51 (d, J = 15.0 Hz, 1H), 3.28 (d, J = 15.0 Hz, 1H), 2.24 (s, 6H). 
13

C{
1
H}NMR (125 MHz, 

DMSO-d6) δ 168.8, 167.2, 150.8, 142.4, 138.7, 137.5, 131.7, 130.8, 128.7, 128.6, 128.0, 123.2, 

122.9, 122.9, 122.8, 119.2, 64.6, 44.8, 21.1. IR (film) νmax 3404, 2936, 2261, 1655, 1022, 828 
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cm
-1

; HRMS (ESI-TOF) m/z : Exact mass calcd for C24H23N2O2 [M+H]
+ 

: 371.1754. Found: 

371.1746 

2-(1-(4-methoxyphenyl)-3-oxoisoindolin-1-yl)-N-phenylacetamide (3fa): White solid, 55.80 

mg, 75% yield. Rf= 0.20 (30% EtOAc in hexanes). MP: 64-66 °C. 
1
H NMR (500 MHz, DMSO-

d6) δ 9.88 (s, 1H), 8.86 (s, 1H), 7.61 (t, J = 7.7 Hz, 2H), 7.54 (t, J = 7.5 Hz, 1H), 7.46 (d, J = 8.9 

Hz, 2H), 7.41 (t, J = 7.8 Hz, 3H), 7.26 – 7.21 (m, 2H), 6.99 (t, J = 7.3 Hz, 1H), 6.90 (d, J = 8.9 

Hz, 2H), 3.71 (s, 3H), 3.49 (d, J = 15.0 Hz, 1H), 3.27 (d, J = 14.9 Hz, 1H). 
13

C{
1
H}NMR (125 

MHz, DMSO-d6) δ 168.7, 167.2, 158.4, 151.1, 138.7, 134.3, 131.8, 130.8, 128.6, 127.9, 126.4, 

123.2, 122.9, 122.9, 119.2, 113.8, 64.3, 55.1, 44.9. IR (film) νmax 3382, 2944, 1659, 1015, 828 

cm
-1

; HRMS (ESI-TOF) m/z : Exact mass calcd for C23H21N2O3 [M+H]
+ 

: 373.1547.  Found: 

373.1543. 

2-(1-(4-ethoxyphenyl)-3-oxoisoindolin-1-yl)-N-phenylacetamide (3ga): White solid, 55.58 

mg, 72% yield. Rf= 0.22 (30% EtOAc in hexanes).MP: 170-172 °C. 
1
H NMR (500 MHz, 

DMSO-d6) δ 9.88 (s, 1H), 8.86 (s, 1H), 7.61 (t, J = 7.4 Hz, 2H), 7.54 (t, J = 7.5 Hz, 1H), 7.45 (d, 

J = 8.9 Hz, 2H), 7.42 (dd, J = 7.3, 5.7 Hz, 3H), 7.26 – 7.21 (m, 2H), 6.99 (t, J = 7.3 Hz, 1H), 

6.88 (d, J = 8.9 Hz, 2H), 3.97 (q, J = 7.0 Hz, 2H), 3.49 (d, J = 14.9 Hz, 1H), 3.27 (d, J = 14.9 Hz, 

1H), 1.28 (t, J = 7.0 Hz, 3H).
13

C{
1
H}NMR (125 MHz, DMSO-d6) δ 168.7, 167.3, 157.7, 151.1, 

138.8, 134.1, 131.8, 130.8, 128.6, 127.9, 126.4, 123.3, 122.9, 122.9, 119.2, 114.3, 64.3, 63.0, 

44.9, 14.6. IR (film) νmax 3359, 3357, 2126, 1646, 1001, 819 cm
-1

; HRMS (ESI-TOF) m/z : 

Exact mass calcd for C24H23N2O3 [M+H]
+ 

: 387.1703. Found: 387.1692. 

2-(1-(3-methoxyphenyl)-3-oxoisoindolin-1-yl)-N-phenylacetamide(3ha): White solid, 61.01 

mg, 82% yield. Rf= 0.31 (30% EtOAc in hexanes).MP: 180-182 °C. 
1
H NMR (500 MHz, 

DMSO-d6) δ 9.17 (s, 1H), 8.16 (s, 1H), 6.89 (t, J = 7.7 Hz, 2H), 6.78 (t, J = 6.9 Hz, 1H), 6.66 

(dd, J = 7.5, 4.5 Hz, 3H), 6.52 – 6.45 (m, 3H), 6.38 (d, J = 6.0 Hz, 2H), 6.23 (t, J = 7.3 Hz, 1H), 

6.06 (d, J = 7.0 Hz, 1H), 2.96 (s, 3H), 2.80 (d, J = 15.1 Hz, 1H), 2.51 (d, J = 15.0 Hz, 

1H).
13

C{
1
H}NMR(125 MHz, DMSO-d6) δ 169.3, 167.7, 159.8, 151.1, 144.5, 139.2, 132.3, 

131.2, 130.2, 129.1, 128.6, 123.8, 123.5, 119.6, 117.8, 112.7, 111.9, 65.2, 55.6, 45.3. IR (film) 

νmax 3412, 3396, 2126, 1659, 1006, 828 cm
-1

; HRMS (ESI-TOF) m/z : Exact mass calcd for 

C23H21N2O3 [M+H]
+ 

: 373.1547. Found: 373.1537. 
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2-(3-oxo-1-(thiophen-2-yl)isoindolin-1-yl)-N-phenylacetamide (3ia): Yellow solid, 58.54 mg, 

84% yield. Rf = 0.40 (30% EtOAc in hexanes).MP: 208-210 °C. 
1
H NMR (500 MHz, DMSO-d6) 

δ 9.91 (s, 1H), 9.06 (s, 1H), 7.65 – 7.62 (m, 2H), 7.60 – 7.56 (m, 1H), 7.45 (t, J = 7.5 Hz, 1H), 

7.40 (d, J = 8.7 Hz, 2H), 7.36 (dd, J = 5.1, 1.2 Hz, 1H), 7.31 (dd, J = 3.6, 1.3 Hz, 1H), 7.26 – 

7.22 (m, 2H), 7.02 – 6.99 (m, 2H), 3.48 (d, J = 14.9 Hz, 1H), 3.40 (s, 1H).
13

C{
1
H}NMR(125 

MHz, DMSO-d6) δ 168.5, 166.6, 150.3, 147.6, 138.7, 132.0, 130.5, 128.7, 128.4, 127.5, 124.8, 

124.0, 123.3, 123.0, 122.9, 119.2, 62.9, 45.3. IR (film) νmax 3375,3102,2128,1652,1015,822 cm
-

1
; HRMS (ESI-TOF) m/z : Exact mass calcd for C20H17N2O2S [M+H]

+ 
: 349.1005. Found: 

349.0981. 

2-(5-methyl-3-oxo-1-phenylisoindolin-1-yl)-N-phenylacetamide (3ja): White solid, 63.44 mg, 

89% yield. Rf= 0.32 (20% EtOAc in hexanes).MP: 220-222 °C.  
1
H NMR (500 MHz, DMSO-

d6) δ 9.90 (s, 1H), 8.80 (s, 1H), 7.57 (t, J = 6.7 Hz, 2H), 7.52 (d, J = 7.7 Hz, 1H), 7.43 (d, J = 7.4 

Hz, 3H), 7.35 (t, J = 7.8 Hz, 2H), 7.24 (t, J = 8.0 Hz, 4H), 7.00 (t, J = 7.3 Hz, 1H), 3.56 (d, J = 

15.0 Hz, 1H), 3.28 (d, J = 15.0 Hz, 1H), 2.35 (s, 3H).
13

C{
1
H}NMR(125 MHz, DMSO-d6) δ 

168.9, 167.3, 151.3, 148.1, 142.6, 142.0, 138.8, 137.7, 132.7, 128.9, 128.6, 127.2, 125.2, 123.3, 

122.8, 119.2, 64.5, 44.9, 21.5. IR (film) νmax 3391, 2940, 2129, 1652, 1014, 760 cm
-1

; HRMS 

(ESI-TOF) m/z : Exact mass calcd for C23H21N2O2 [M+H]
+ 

: 357.1598. Found: 357.1574. 

2-(5,6-dichloro-3-oxo-1-phenylisoindolin-1-yl)-N-phenylacetamide (3ka): Yellow solid, 

75.44 mg, 93% yield. Rf = 0.36 (30% EtOAc in hexanes).MP: 246-248°C. 
1
H NMR (500 MHz, 

DMSO-d6) δ 9.9 (s, 1H), 9.4 (s, 1H), 8.0 (s, 1H), 7.8 (s, 1H), 7.6 (d, J = 7.8 Hz, 2H), 7.4 (d, J = 

8.0 Hz, 2H), 7.4 (t, J = 7.6 Hz, 2H), 7.3 (t, J = 7.3 Hz, 1H), 7.2 (t, J = 7.8 Hz, 2H), 7.0 (t, J = 7.3 

Hz, 1H), 3.7 (d, J = 15.0 Hz, 1H), 3.4 (s, 1H). 
13

C{
1
H}NMR(125 MHz, DMSO-d6) δ 167.4, 

167.2, 151.3, 142.2, 139.1, 134.9, 132.3, 131.7, 129.2, 129.1, 128.2, 126.0, 125.6, 125.1, 123.8, 

119.6, 64.9, 44.6. IR (film) νmax 3399, 3262, 2121, 1648, 1014, 821 cm
-1

; HRMS (ESI-TOF) m/z 

: Exact mass calcd for C22H16Cl2N2O2Na [M+Na]
+ 

: 433.0481. Found: 433.0477. 

2-(5,6-dichloro-3-oxo-1-(p-tolyl)isoindolin-1-yl)-N-phenylacetamide (3la): White  solid, 

76.50 mg, 90% yield.Rf= 0.30 (30% EtOAc in hexanes).MP: 238-240 °C. 
1
HNMR (500 MHz, 

DMSO-d6) δ 9.92 (s, 1H), 9.29 (s, 1H), 7.99 (s, 1H), 7.80 (s, 1H), 7.43 (dd, J = 14.8, 7.9 Hz, 

4H), 7.24 (t, J = 7.8 Hz, 2H), 7.17 (d, J = 7.9 Hz, 2H), 7.00 (t, J = 7.3 Hz, 1H), 3.64 (d, J = 15.0 

Hz, 1H), 3.34 (d, J = 6.2 Hz, 1H), 2.25 (s, 3H).
 13

C{
1
H}NMR(125 MHz, DMSO-d6) δ 166.9, 
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166.8, 151.0, 138.8, 138.7, 137.0, 134.4, 131.8, 131.1, 129.3, 128.7, 125.5, 125.1, 124.6, 123.3, 

119.2, 64.3, 44.1, 20.5. IR (film)  νmax  3388, 3218, 2126, 1651, 1030, 824 cm
-1

; HRMS (ESI-

TOF) m/z : Exact mass calcd for C23H19Cl2N2O2 [M+H]
+ 

: 425.0818. Found: 425.0831. 

2-(5,6-dimethyl-3-oxo-1-phenylisoindolin-1-yl)-N-phenylacetamide (3ma): White solid, 

67.42 mg, 91% yield.Rf= 0.26 (30% EtOAc in hexanes).MP: 240-242 °C.
 1

H NMR (500 MHz, 

DMSO-d6) δ 9.95 (s, 1H), 8.69 (s, 1H), 7.52 (d, J = 7.3 Hz, 2H), 7.39 (d, J = 6.6 Hz, 3H), 7.33 

(dd, J = 15.0, 7.3 Hz, 3H), 7.25 – 7.20 (m, 3H), 6.99 (t, J = 7.4 Hz, 1H), 3.53 (s, 1H), 3.17 (d, J = 

15.1 Hz, 1H), 2.24 (s, 3H), 2.22 (s, 3H). 
13

C{
1
H}NMR(125 MHz, DMSO-d6) δ 169.7, 167.8, 

149.2, 142.7, 141.5, 138.9, 137.0, 129.0, 128.9, 128.6, 127.6, 125.3, 123.9, 123.8, 123.8, 119.6, 

64.7, 45.1, 20.5, 19.7. IR (film) νmax 3418, 3329, 2121, 1648, 821 cm
-1

; HRMS (ESI-TOF) m/z : 

Exact mass calcd for C24H23N2O2 [M+H]
+ 

: 371.1754. Found: 371.1726. 

2-(1-(4-fluorophenyl)-5,6-dimethyl-3-oxoisoindolin-1-yl)-N-phenylacetamide (3na): White 

solid, 73.02 mg, 94% yield. Rf= 0.22 (30% EtOAc in hexanes).MP: 238-240 °C. 
1
H NMR (500 

MHz, DMSO-d6) δ 9.88 (s, 1H), 8.76 (s, 1H), 7.58 (dd, J = 8.9, 5.4 Hz, 2H), 7.40 (dd, J = 15.8, 

7.7 Hz, 4H), 7.27 – 7.21 (m, 2H), 7.16 (t, J = 8.9 Hz, 2H), 7.00 (t, J = 7.3 Hz, 1H), 3.52 (d, J = 

15.0 Hz, 1H), 3.21 (d, J = 15.1 Hz, 1H), 2.26 (d, J = 6.4 Hz, 6H). 
13

C{
1
H}NMR (125 MHz, 

DMSO-d6) δ 168.9, 167.2, 161.3 (d, J = 243.8 Hz), 148.8, 141.0, 138.9 (d, J = 3.2 Hz), 138.7, 

136.6, 128.6, 128.6, 127.3 (d, J = 8.1 Hz), 123.6, 123.5, 123.3, 119.2, 115.1 (d, J = 21.2 Hz), 

63.9, 45.1, 20.2, 19.4. IR (film) νmax 3432, 3312, 2127, 1647, 1004, 821 cm
-1

; HRMS (ESI-TOF) 

m/z : Exact mass calcd for C24H22FN2O2 [M+H]
+ 

: 389.1660. Found: 389.1653. 

2-(5,6-dimethyl-3-oxo-1-(p-tolyl)isoindolin-1-yl)-N-phenylacetamide (3oa): White solid, 

67.40 mg, 89% yield. Rf= 0.36 (30% EtOAc in hexanes).MP: 212-214 °C. 
1
H NMR (500 MHz, 

DMSO-d6) δ 9.92 (s, 1H), 8.64 (s, 1H), 7.45 – 7.41 (m, 4H), 7.39 (s, 1H), 7.33 (s, 1H), 7.24 (t, J 

= 7.9 Hz, 2H), 7.13 (d, J = 8.0 Hz, 2H), 7.00 (t, J = 7.4 Hz, 1H), 3.54 (d, J = 15.0 Hz, 1H), 3.17 

(d, J = 14.9 Hz, 1H), 2.25 (s, 3H), 2.23 (d, J = 3.1 Hz, 6H).
13

C{
1
H}NMR(125 MHz, DMSO-d6) 

δ 169.1, 167.5, 149.2, 140.9, 139.7, 138.8, 136.5, 136.4, 129.1, 128.7, 128.6, 125.0, 123.6, 123.5, 

123.3, 119.2, 64.2, 45.0, 20.5, 20.2, 19.4. IR (film) νmax 3345, 2948, 2886, 1652, 1022, 760 cm
-1

; 

HRMS (ESI-TOF) m/z : Exact mass calcd for C25H24N2O2Na [M+Na]
+ 

: 407.1730. Found: 

407.1748 
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2-(1-(4-methoxyphenyl)-5,6-dimethyl-3-oxoisoindolin-1-yl)-N-phenylacetamide (3pa): White 

solid, 59.20 mg, 74% yield. Rf= 0.22 (30% EtOAc in hexanes). MP: 264-266 °C. 
1
H NMR (500 

MHz, DMSO-d6) δ 9.88 (s, 1H), 8.63 (s, 1H), 7.45 – 7.41 (m, 4H), 7.38 (s, 1H), 7.33 (s, 1H), 

7.26 – 7.22 (m, 2H), 7.00 (t, J = 7.3 Hz, 1H), 6.88 (d, J = 8.9 Hz, 2H), 3.70 (s, 3H), 3.50 (d, J = 

15.0 Hz, 1H), 3.17 (d, J = 14.9 Hz, 1H), 2.25 (d, J = 6.0 Hz, 6H).
13

C{
1
H}NMR(125 MHz, 

DMSO-d6) δ 169.0, 167.5, 158.3, 149.3, 140.8, 138.8, 136.4, 134.5, 128.7, 128.6, 126.4, 123.5, 

123.5, 123.3, 119.2, 113.8, 64.0, 55.1, 45.1, 20.2, 19.4. IR (film) νmax 3408, 3375, 2126, 1656, 

1024, 824 cm
-1

; HRMS (ESI-TOF) m/z : Exact mass calcd for C25H25N2O3 [M+H]
+ 

: 401.1860.  

Found: 401.1846. 

2-(1-(4-methoxyphenyl)-3-oxo-2,3-dihydro-1H-benzo[f]isoindol-1-yl)-N-

phenylacetamide(3qa): White  solid, 61.61 mg, 73% yield. Rf = 0.23 (30% EtOAc in 

hexanes).MP: 256-258 °C. 
1
H NMR (500 MHz, DMSO-d6) δ 9.92 (s, 1H), 9.01 (s, 1H), 8.26 (s, 

1H), 8.11 (d, J = 8.1 Hz, 1H), 8.07 (s, 1H), 7.98 (d, J = 8.1 Hz, 1H), 7.59 (t, J = 7.5 Hz, 1H), 

7.54 (d, J = 8.8 Hz, 3H), 7.40 (d, J = 7.4 Hz, 2H), 7.23 – 7.18 (m, 2H), 6.98 (t, J = 7.4 Hz, 1H), 

6.92 (d, J = 8.9 Hz, 2H), 3.71 (s, 3H), 3.56 (d, J = 15.1 Hz, 1H), 3.47 (d, J = 15.1 Hz, 1H). 

13
C{

1
H}NMR (125 MHz, DMSO-d6) δ 168.4, 167.3, 158.4, 146.6, 138.8, 135.1, 134.8, 132.4, 

129.6, 129.3, 128.6, 128.1, 127.6, 126.4, 126.2, 123.2, 123.0, 121.5, 119.1, 113.9, 64.1, 55.1, 

45.4. IR (film) νmax 3406, 3396, 2126, 1659, 1006, 828, 764 cm
-1

; HRMS (ESI-TOF) m/z : 

Exact mass calcd for C27H22N2O3Na [M+Na]
+ 

: 445.1523. Found: 445.1528. 

2-(3-oxoisoindolin-1-yl)-N-phenylacetamide (3ra):White solid, 43.09 mg, 81% yield. Rf = 0.42 

(30% EtOAc in hexanes)MP: 146-148 °C.
1
H NMR (500 MHz, DMSO-d6) δ 10.03 (s, 1H), 8.68 

(s, 1H), 7.67 (d, J = 7.5 Hz, 1H), 7.63 – 7.57 (m, 4H), 7.49 (td, J = 7.0, 6.6, 1.9 Hz, 1H), 7.35 – 

7.30 (m, 2H), 7.09 – 7.04 (m, 1H), 5.00 (t, J = 6.9 Hz, 1H), 2.83 (dd, J = 15.0, 6.3 Hz, 1H), 2.66 

(dd, J = 15.0, 7.7 Hz, 1H).
13

C{
1
H}NMR(125 MHz, DMSO-d6) δ 169.0, 168.2, 147.2, 138.9, 

132.2, 131.6, 128.7, 128.2, 123.4, 123.1, 122.9, 119.4, 53.1, 41.8. IR (film) νmax 3380, 3308, 

2126, 1664, 824 cm
-1

; HRMS (ESI-TOF) m/z : Exact mass calcd for C16H15N2O2 [M+H]
+ 

: 

267.1128. Found: 267.1125 

N-(4-chlorophenyl)-2-(3-oxo-1-phenylisoindolin-1-yl)acetamide (3ab): White solid, 67.68 

mg, 90% yield. Rf= 0.26 (30% EtOAc in hexanes).  MP: 217-219 °C. 
1
H NMR (500 MHz, 

DMSO-d6) δ 10.06 (s, 1H), 8.98 (s, 1H), 7.65 (d, J = 7.6 Hz, 2H), 7.58 (d, J = 7.8 Hz, 2H), 7.54 
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(t, J = 7.7 Hz, 1H), 7.46 (d, J = 8.9 Hz, 2H), 7.42 (t, J = 7.4 Hz, 1H), 7.34 (t, J = 7.8 Hz, 2H), 

7.29 (d, J = 8.7 Hz, 2H), 7.24 (t, J = 7.3 Hz, 1H), 3.55 (d, J = 15.1 Hz, 1H), 3.35 (d, J = 15.0 Hz, 

1H).
13

C{
1
H}NMR(125 MHz, DMSO-d6) δ 168.9, 167.3, 150.7, 142.4, 137.7, 131.8, 130.9, 

128.6, 128.1, 127.3, 126.8, 125.2, 123.0, 120.7, 64.7, 44.9. IR (film) νmax 3411, 3380, 2124, 

1657, 1018, 824cm
-1

; HRMS (ESI-TOF) m/z : Exact mass calcd for C22H17ClN2O2Na [M+Na]
+ 

: 

399.0871. Found: 399.0879. 

N-(4-fluorophenyl)-2-(3-oxo-1-phenylisoindolin-1-yl)acetamide (3ac): White solid, 63.36 mg, 

88% yield. Rf= 0.32 (30% EtOAc in hexanes).MP: 178-180 °C. 
1
H NMR (500 MHz, DMSO-d6) 

δ 9.99 (s, 1H), 8.96 (s, 1H), 7.65 (d, J = 8.5 Hz, 2H), 7.58 (d, J = 7.2 Hz, 2H), 7.54 (t, J = 7.8 Hz, 

1H), 7.45 – 7.40 (m, 3H), 7.34 (t, J = 7.8 Hz, 2H), 7.24 (t, J = 7.3 Hz, 1H), 7.08 (t, J = 8.9 Hz, 

2H), 3.54 (d, J = 15.0 Hz, 1H), 3.32 (d, J = 15.0 Hz, 1H). 13
C{

1
H}NMR (125 MHz, DMSO-d6) δ 

168.9, 167.2, 158.0 (d, J = 239.9 Hz), 150.8, 142.4, 135.1 (d, J = 2.6 Hz), 131.9, 130.9, 128.6, 

128.1, 127.4, 125.2, 123.1, 123.0, 121.0 (d, J = 7.8 Hz), 115.2 (d, J = 22.2 Hz), 64.8, 44.8. IR 

(film) νmax 3354, 3276, 2120, 1647, 987, 822 cm
-1

; HRMS (ESI-TOF) m/z : Exact mass calcd for 

C22H18FN2O2 [M+H]
+ 

: 361.1347. Found: 361.1324. 

N-(3-fluorophenyl)-2-(3-oxo-1-phenylisoindolin-1-yl)acetamide (3ad): White solid, 65.52 mg, 

91% yield. Rf = 0.38 (30% EtOAc in hexanes).MP: 118-120 °C. 
1
H NMR (500 MHz, DMSO-d6) 

δ 10.14 (s, 1H), 8.99 (s, 1H), 7.65 (d, J = 8.3 Hz, 2H), 7.59 (d, J = 7.8 Hz, 2H), 7.55 (t, J = 7.7 

Hz, 1H), 7.42 (dd, J = 9.2, 5.5 Hz, 2H), 7.35 (t, J = 7.7 Hz, 2H), 7.31 – 7.23 (m, 2H), 7.14 (d, J = 

9.9 Hz, 1H), 6.83 (td, J = 8.5, 2.6 Hz, 1H), 3.56 (d, J = 15.1 Hz, 1H), 3.36 (d, J = 15.1 Hz, 1H). 

13
C{

1
H}NMR (125 MHz, DMSO-d6) δ 168.9, 167.6, 162.1 (d, J = 241.2 Hz), 150.7, 142.4, 

140.5 (d, J = 11.1 Hz), 131.9, 130.8, 130.3 (d, J = 9.5 Hz), 128.6, 128.1, 127.3, 125.1, 123.0, 

114.8 (d, J = 2.6 Hz), 109.7 (d, J = 21.1 Hz), 106.0, 105.8, 64.6, 44.9. IR (film) νmax 3425, 3318, 

2120, 1657, 1006, 825 cm
-1

; HRMS (ESI-TOF) m/z : Exact mass calcd for C22H18FN2O2 

[M+H]
+ 

: 361.1347.  Found: 361.1328. 

2-(3-oxo-1-phenylisoindolin-1-yl)-N-(p-tolyl)acetamide (3ae):White solid, 66.93 mg, 94% 

yield. Rf= 0.32 (30% EtOAc in hexanes).  MP: 106-108 °C. 
1
H NMR (500 MHz, DMSO-d6) δ 

9.83 (s, 1H), 8.93 (s, 1H), 7.64 (d, J = 7.9 Hz, 2H), 7.58 (d, J = 7.3 Hz, 2H), 7.54 (t, J = 7.6 Hz, 

1H), 7.44 – 7.40 (m, 1H), 7.34 (t, J = 7.8 Hz, 2H), 7.30 (d, J = 8.5 Hz, 2H), 7.24 (t, J = 7.4 Hz, 

1H), 7.04 (d, J = 8.2 Hz, 2H), 3.54 (d, J = 15.1 Hz, 1H), 3.30 (d, J = 15.0 Hz, 1H), 2.20 (s, 
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3H).
13

C{
1
H}NMR (125 MHz, DMSO-d6) δ 168.8, 167.0, 150.8, 142.5, 136.2, 132.2, 131.8, 

130.9, 129.0, 128.5, 128.1, 127.3, 125.2, 123.0, 123.0, 119.2, 64.7, 44.8, 20.4. IR (film) νmax 

3382, 3279, 2124, 1646, 944, 821 cm
-1

; HRMS (ESI-TOF) m/z : Exact mass calcd for 

C23H21N2O2 [M+H]
+ 

: 357.1598. Found: 357.1573. 

N-(4-(tert-butyl)phenyl)-2-(3-oxo-1-phenylisoindolin-1-yl)acetamide (3af): White solid, 

70.94mg, 89% yield. Rf = 0.42 (30% EtOAc in hexanes).MP: 186-188 °C. 
1
H NMR (500 MHz, 

DMSO-d6) δ 9.84 (s, 1H), 8.91 (s, 1H), 7.64 (d, J = 8.6 Hz, 2H), 7.58 (d, J = 7.2 Hz, 2H), 7.57 – 

7.52 (m, 1H), 7.45 – 7.40 (m, 1H), 7.37 – 7.31 (m, 4H), 7.27 – 7.22 (m, 3H), 3.54 (d, J = 14.9 

Hz, 1H), 3.28 (d, J = 14.9 Hz, 1H), 1.22 (s, 9H). 13
C{

1
H}NMR (125 MHz, DMSO-d6) δ 168.7, 

167.0, 150.7, 145.6, 142.4, 136.2, 131.8, 130.8, 128.5, 128.1, 127.3, 125.2, 125.2, 123.0, 123.0, 

119.0, 64.7, 44.9, 34.0, 31.2. IR (film) νmax 3418, 3308, 2259, 1656, 1014, 824 cm
-1

; HRMS 

(ESI-TOF) m/z : Exact mass calcd for C26H26N2O2Na [M+Na]
+ 

: 421.1886. Found: 421.1874. 

2-(3-oxo-1-phenylisoindolin-1-yl)-N-(o-tolyl)acetamide (3ag): White solid, 47.76 mg, 67% 

yield. Rf= 0.32 (30% EtOAc in hexanes).MP: 210-212 °C. 
1
H NMR (500 MHz, DMSO-d6) δ 

9.25 (s, 1H), 8.90 (s, 1H), 7.70 – 7.60 (m, 4H), 7.57 (t, J = 7.5 Hz, 1H), 7.44 (t, J = 7.4 Hz, 1H), 

7.37 (t, J = 7.8 Hz, 2H), 7.27 (t, J = 7.3 Hz, 1H), 7.14 (t, J = 8.0 Hz, 2H), 7.07 (t, J = 6.7 Hz, 

1H), 7.04 – 6.99 (m, 1H), 3.60 (d, J = 14.5 Hz, 1H), 3.34 (d, J = 14.5 Hz, 1H), 2.00 (s, 

3H).
13

C{
1
H}NMR(125 MHz, DMSO-d6) δ 168.7, 167.2, 150.5, 142.5, 135.9, 131.8, 131.6, 

130.9, 130.2, 128.6, 128.1, 127.3, 125.8, 125.2, 125.1, 124.7, 123.2, 123.0, 64.8, 44.5, 17.6. IR 

(film) νmax 3378, 3352, 2126, 1648, 998 cm
-1

; HRMS (ESI-TOF) m/z : Exact mass calcd for 

C23H21N2O2 [M+H]
+ 

: 357.1598. Found: 357.1588. 

N-(4-methoxyphenyl)-2-(3-oxo-1-phenylisoindolin-1-yl)acetamide (3ah): White solid, 66.96 

mg, 90% yield. Rf= 0.26 (30% EtOAc in hexanes).MP: 188-190 °C. 
1
H NMR (500 MHz, 

DMSO-d6) δ 9.77 (s, 1H), 8.91 (s, 1H), 7.66 – 7.62 (m, 2H), 7.58 (d, J = 7.3 Hz, 2H), 7.55 (t, J = 

7.6 Hz, 1H), 7.42 (t, J = 7.4 Hz, 1H), 7.36 – 7.30 (m, 4H), 7.25 (t, J = 7.3 Hz, 1H), 6.81 (d, J = 

9.0 Hz, 2H), 3.68 (s, 3H), 3.52 (d, J = 14.9 Hz, 1H), 3.27 (d, J = 14.9 Hz, 1H).
13

C{
1
H}NMR 

(125 MHz, DMSO-d6) δ 168.8, 166.8, 155.3, 150.8, 142.5, 131.9, 131.8, 130.9, 128.5, 128.1, 

127.3, 125.2, 123.0, 123.0, 120.8, 113.8, 64.8, 55.1, 44.8. IR (film) νmax 3389, 3216, 2134, 1640, 

1027 cm
-1

; HRMS (ESI-TOF) m/z : Exact mass calcd for C23H20N2O3Na [M+Na]
+ 

: 395.1366. 

Found: 395.1337. 
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N-(4-cyanophenyl)-2-(3-oxo-1-phenylisoindolin-1-yl)acetamide (3ai): White solid, 55.74 mg, 

76% yield. Rf = 0.20 (30% EtOAc in hexanes).MP: 144−145 °C.
1
H NMR (500 MHz, DMSO-d6) 

δ 10.35 (s, 1H), 9.00 (s, 1H), 7.70 (d, J = 8.4 Hz, 2H), 7.66 – 7.59 (m, 4H), 7.58 – 7.52 (m, 3H), 

7.42 (t, J = 7.4 Hz, 1H), 7.35 (t, J = 7.6 Hz, 2H), 7.25 (t, J = 7.4 Hz, 1H), 3.56 (d, J = 15.0 Hz, 

1H), 3.42 (d, J = 15.3 Hz, 1H).
13

C{
1
H}NMR(125 MHz, DMSO-d6) δ 168.9, 167.9, 150.6, 142.9, 

142.4, 133.2, 131.8, 130.9, 128.6, 128.1, 127.3, 125.1, 123.0, 123.0, 119.1, 119.0, 105.0, 64.6, 

45.0. IR (film) νmax 3416, 3380, 2234, 2128, 1655, 1020, 818 cm
-1

; HRMS (ESI-TOF) m/z : 

Exact mass calcd for C23H18N3O2 [M+H] 
+
: 368.1394.  Found: 368.1403. 

2-(3-oxo-1-phenylisoindolin-1-yl)-N-(4-(trifluoromethyl)phenyl)acetamide (3aj): White 

solid, 60.68 mg, 74% yield. Rf = 0.21 (30% EtOAc in hexanes). MP: 254-256 °C. 
1
H NMR (500 

MHz, DMSO-d6) δ 10.28 (s, 1H), 8.99 (s, 1H), 7.66 – 7.59 (m, 6H), 7.58 – 7.52 (m, 3H), 7.42 (t, 

J = 7.9 Hz, 1H), 7.35 (t, J = 7.8 Hz, 2H), 7.25 (t, J = 7.3 Hz, 1H), 3.56 (d, J = 15.1 Hz, 1H), 3.37 

(d, J = 10.5 Hz, 1H). 
13

C{
1
H}NMR (125 MHz, DMSO-d6) δ 169.0, 167.8, 150.6, 142.4, 142.3, 

131.9, 130.9, 128.6, 128.2, 127.4, 126.1, 126.0, 126.0, 125.2, 123.1, 123.0, 119.0, 64.7, 45.0. IR 

(film) νmax 3368, 3221, 2252, 1659, 1031, 824 cm
-1

; HRMS (ESI-TOF) m/z : Exact mass calcd 

for C23H17F3N2O2Na[M+Na]
+ 

: 433.1134. Found: 433.1120. 

N-(4-nitrophenyl)-2-(3-oxo-1-phenylisoindolin-1-yl)acetamide(3ak): Yellow solid,  54.95 mg, 

71% yield. Rf = 0.20 (30% EtOAc in hexanes).MP: 252-254 °C. 
1
H NMR (500 MHz, DMSO-d6) 

δ 10.54 (s, 1H), 9.05 (s, 1H), 8.16 (d, J = 8.7 Hz, 2H), 7.72 – 7.63 (m, 4H), 7.59 (d, J = 7.6 Hz, 

2H), 7.54 (t, J = 7.7 Hz, 1H), 7.42 (t, J = 7.7 Hz, 1H), 7.35 (t, J = 7.9 Hz, 2H), 7.26 (d, J = 7.6 

Hz, 1H), 3.61 (d, J = 15.5 Hz, 1H), 3.39 (d, J = 16.6 Hz, 1H).
13

C{
1
H}NMR(125 MHz, DMSO-

d6) δ 169.0, 168.1, 150.6, 144.9, 142.4, 142.2, 131.9, 130.9, 128.6, 128.1, 127.4, 125.1, 124.9, 

123.0, 118.7, 64.6, 45.0. IR (film) νmax 3396, 3361, 2119, 1648, 2246, 759 cm
-1

; HRMS (ESI-

TOF) m/z : Exact mass calcd for C22H17N3O4Na [M+Na]
+ 

: 410.1111. Found: 410.1134. 

2-(3-oxo-1-phenylisoindolin-1-yl)-N-(thiophen-2-yl)acetamide (3al): Yellow solid, 56.44 mg, 

81% yield. Rf = 0.32 (20% EtOAc in hexanes).MP: 82-84 °C. 
1
H NMR (500 MHz, DMSO-d6) δ 

10.33 (s, 1H), 8.92 (s, 1H), 7.66 – 7.61 (m, 2H), 7.55 (dd, J = 13.4, 7.4 Hz, 3H), 7.43 (t, J = 7.4 

Hz, 1H), 7.39 (dd, J = 5.1, 3.2 Hz, 1H), 7.37 (dd, J = 3.3, 1.4 Hz, 1H), 7.34 (t, J = 7.8 Hz, 2H), 

7.24 (t, J = 7.3 Hz, 1H), 6.97 (dd, J = 5.1, 1.4 Hz, 1H), 3.52 (d, J = 15.1 Hz, 1H), 3.28 (d, J = 

15.2 Hz, 1H).  13
C{

1
H}NMR (125 MHz, DMSO-d6) δ 168.8, 166.3, 150.8, 142.4, 136.4, 131.9, 
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130.8, 128.5, 128.1, 127.3, 125.1, 124.6, 123.0, 123.0, 121.2, 108.6, 64.6, 44.3. IR (film) νmax 

3375, 3318, 2117, 1654, 1006, 824,762 cm
-1

; HRMS (ESI-TOF) m/z : Exact mass calcd for 

C20H17N2O2S [M+H]
+ 

: 349.1005. Found: 349.0996. 

N-(benzo[d][1,3]dioxol-5-yl)-2-(3-oxo-1-phenylisoindolin-1-yl)acetamide (3am): White solid, 

69.55 mg, 90% yield.Rf= 0.34 (30% EtOAc in hexanes).MP: 218-220 °C. 
1
H NMR (500 MHz, 

DMSO-d6) δ 9.82 (s, 1H), 8.92 (s, 1H), 7.63 (d, J = 9.0 Hz, 2H), 7.55 (dd, J = 17.3, 8.1 Hz, 3H), 

7.43 (t, J = 6.9 Hz, 1H), 7.35 (t, J = 7.8 Hz, 2H), 7.25 (t, J = 7.4 Hz, 1H), 7.09 (d, J = 1.8 Hz, 

1H), 6.82 – 6.73 (m, 2H), 5.94 (s, 2H), 3.50 (d, J = 14.9 Hz, 1H), 3.27 (d, J = 14.9 Hz, 1H). 

13
C{

1
H}NMR (125 MHz, DMSO-d6) δ 168.8, 166.8, 150.7, 146.9, 142.9, 142.4, 133.1, 131.8, 

130.8, 128.5, 128.1, 127.3, 125.2, 123.0, 123.0, 112.1, 107.9, 101.4, 100.9, 64.7, 44.8. IR (film) 

νmax 3405, 2939, 2245, 1652, 1014, 821 cm
-1

; HRMS (ESI-TOF) m/z : Exact mass calcd for 

C23H19N2O4 [M+H]
+ 

: 387.1339.  Found: 387.1335. 

2-(3-oxo-1-phenylisoindolin-1-yl)-N-phenylpropanamide (3an-upper spot): White solid, 

31.32 mg, 88% overall yield. Rf = 0.32 (30% EtOAc in hexanes).MP: 146−148 °C.
1
H NMR 

(500 MHz, Chloroform-d) δ 8.81 (s, 1H), 7.99 (s, 1H), 7.72 (d, J = 7.5 Hz, 1H), 7.60 (d, J = 7.6 

Hz, 2H), 7.39 – 7.34 (m, 2H), 7.32 – 7.27 (m, 3H), 7.21 – 7.17 (m, 2H), 7.16 – 7.09 (m, 3H), 

6.96 (t, J = 7.4 Hz, 1H), 3.90 (q, J = 6.8 Hz, 1H), 0.95 (d, J = 6.9 Hz, 3H).
13

C{
1
H}NMR(125 

MHz, Chloroform-d) δ 173.1, 170.9, 149.9, 141.3, 137.7, 132.9, 131.0, 129.1, 129.0, 128.7, 

128.0, 124.9, 124.7, 124.1, 122.2, 120.6, 68.8, 47.9, 13.4. IR (film) νmax  3306, 3138, 2354, 

1664, 1041, 696 cm
-1

; HRMS (ESI-TOF) m/z : Exact mass calcd for C23H20N2O2Na [M+Na]
+ 

: 

379.1417.  Found: 379.1426. 

2-(3-oxo-1-phenylisoindolin-1-yl)-N-phenylpropanamide (3an-lower spot): White solid, 

31.32 mg, 88% overall yield. Rf= 0.42 (20% EtOAc in hexanes). MP: 196−198 °C. 
1
H NMR 

(500 MHz, Chloroform-d) δ 8.86 (s, 1H), 7.78 – 7.75 (m, 2H), 7.64 (d, J = 7.2 Hz, 3H), 7.57 (t, J 

= 7.6 Hz, 1H), 7.42 (d, J = 7.2 Hz, 1H), 7.37 (t, J = 7.6 Hz, 2H), 7.30 (t, J = 7.3 Hz, 1H), 7.14 – 

7.09 (m, 2H), 7.03 (d, J = 7.3 Hz, 2H), 6.99 (t, J = 7.3 Hz, 1H), 3.72 (q, J = 7.1 Hz, 1H), 1.33 (d, 

J = 7.1 Hz, 3H).
13

C{
1
H}NMR(125 MHz, DMSO-d6) δ 170.0, 169.0, 148.6, 141.9, 138.4, 131.5, 

131.1, 128.6, 128.4, 128.1, 127.4, 125.5, 124.2, 123.2, 122.5, 119.4, 68.7, 47.2, 13.5. IR (film) 

νmax 3391, 3328, 2256, 1658, 991, 828 cm
-1

; HRMS (ESI-TOF) m/z : Exact mass calcd for 

C23H21N2O2 [M+H]
+ 

: 357.1598.  Found: 357.1571. 
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General Procedure for the Synthesis of 2-(3-oxoisoindolin-1-yl)acetic acid (4/7): 

A solution of 3-Oxoisoindoline-1-acetamide 3aa(1.0 equiv, 0.2 mmol, 68.48 mg ) or 3ra (1.0 

equiv, 0.2 mmol, 53.26 mg ) in 4 mL 20% H2SO4 were reflux at 110°C in oil bath for 10 h. Upon 

completion of reaction (monitored by TLC) the reaction was quenched with a saturated aqueous 

solution of NaHCO3 and extracted with EtOAc (3x10 mL). The organic was dried over 

anhydrous Na2SO4 and concentrated under reduced pressure. The crude product was purified by 

column chromatography using EtOAc/Hexane as eluent to afford the product 4/7. 

2-(3-oxo-1-phenylisoindolin-1-yl)acetic acid (4):Yellow solid, 50.2 mg, 94% yield. Rf  = 0.24 

(50% EtOAc in hexanes).  MP: 158−160 °C.
1
H NMR (500 MHz, Chloroform-d) δ 10.68 (s, 

1H), 8.91 (s, 1H), 7.72 (d, J = 7.6 Hz, 1H), 7.42 (t, J = 7.0 Hz, 1H), 7.36 – 7.31 (m, 3H), 7.26 (d, 

J = 7.7 Hz, 1H), 7.20 – 7.12 (m, 3H), 3.75 (d, J = 17.1 Hz, 1H), 2.69 (d, J = 17.1 Hz, 

1H).
13

C{
1
H}NMR(125 MHz, Chloroform-d) δ 173.7, 171.8, 151.2, 139.7, 133.2, 129.3, 129.1, 

128.8, 128.0, 124.9, 124.5, 122.3, 65.6, 43.4.IR (film) νmax  3398, 2932, 1678, 1029 cm
-1

; 

HRMS (ESI-TOF) m/z : Exact mass calcd for C16H14NO3 [M+H]
+ 

: 268.0968.  Found: 268.0948. 

2-(3-oxoisoindolin-1-yl)acetic acid (7):White solid, 31.70 mg, 83% yield. Rf = 0.20 (50% 

EtOAc in hexanes).MP: 148−152 °C.
 1

H NMR (500 MHz, DMSO-d6) δ 8.6 (s, 1H), 7.6 (d, J = 

7.5 Hz, 1H), 7.6 (d, J = 5.9 Hz, 2H), 7.5 (t, J = 7.9 Hz, 1H), 4.8 (t, J = 6.6 Hz, 1H), 3.4 (s, 1H), 

2.8 (dd, J = 16.4, 5.7 Hz, 1H), 2.5 (dd, J = 16.3, 7.5 Hz, 1H).
13

C{
1
H}NMR(125 MHz, 

Chloroform-d) δ 174.9, 172.2, 146.1, 132.5, 131.4, 128.8, 124.2, 122.4, 53.9, 39.1.IR (film) νmax  

3351, 2925, 1761, 1283, 1066, 750 cm
-1

;HRMS (ESI-TOF) m/z : Exact mass calcd for 

C10H10NO3, [M+H]
+ 

:192.0655.  Found: 192.0637. 

General Procedure for the Synthesis of 3-phenyl-3-(2-(phenylamino)ethyl)isoindolin-1-one 

(5): LiAlH4 (1.5 equiv, 0.3 mmol, 11.38 mg) was added to a solution of 2-(3-oxo-1-

phenylisoindolin-1-yl)-N-phenylacetamide 3aa (1.0 equiv, 0.2 mmol, 68.48 mg) in dry THF (4 

mL) at room temperature. The reaction mixture was heated at 70°C in sealed tube in oil bath for 

10 h, upon completion of reaction (monitored by TLC), the reaction mixture was quenched with 

a saturated aqueous solution of NH4Cl and extracted with EtOAc (3x10 mL). The organic was 

dried over anhydrous Na2SO4 and concentrated under reduced pressure. The crude product was 

purified by column chromatography using EtOAc/Hexane as eluent to afford the product 5. 
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3-phenyl-3-(2-(phenylamino)ethyl)isoindolin-1-one (5): White solid, 56.41 mg, 86% yield.Rf= 

0.40 (20% EtOAc in hexanes).MP: 109−111 °C. 
1
H NMR (500 MHz, Chloroform-d)δ 7.88 (d, J 

= 7.5 Hz, 1H), 7.56 (td, J = 7.5, 1.2 Hz, 2H), 7.52 (dd, J = 8.4, 1.3 Hz, 2H), 7.48 (td, J = 7.5, 0.9 

Hz, 1H), 7.43 (d, J = 7.7 Hz, 1H), 7.39 – 7.36 (m, 2H), 7.33 – 7.29 (m, 1H), 7.13 (dd, J = 8.6, 7.2 

Hz, 2H), 6.74 – 6.67 (m, 1H), 6.48 (d, J = 7.4 Hz, 2H), 3.61 (bs, 1H), 3.24 (td, J = 8.1, 4.0 Hz, 

1H), 3.04 (dt, J = 13.2, 7.4 Hz, 1H), 2.80 (ddd, J = 13.4, 7.9, 5.0 Hz, 1H), 2.54 (ddd, J = 14.5, 

8.0, 6.9 Hz, 1H). 
13

C{
1
H}NMR (125 MHz, Chloroform-d) δ 170.5, 151.1, 147.5, 141.2, 132.6, 

130.3, 129.3, 129.1, 128.5, 127.9, 125.2, 124.2, 122.2, 117.9, 113.1, 66.3, 39.9, 38.4. IR (film) 

νmax 3212, 2920, 1692, 1318, 1182, 747 cm
-1

; HRMS (ESI-TOF) m/z : Exact mass calcd for 

C22H21N2O, [M+H]
+ 

: 329.1648.  Found: 329.1638.  

 

General Procedure for the Synthesis of (3-oxo-1-phenylisoindolin-1-yl)acetamide(6): 

A solution of N-(4-methoxyphenyl)-2-(3-oxo-1-phenylisoindolin-1-yl)acetamide 3ah (1.0 equiv, 

, 0.2 mmol, 74.48 mg) in CH3CN (4 mL) was cooled at -5 °C using ice-salt water bath. An 

aqueous solution of CAN (2.5 equiv, 0.5 mmol, 274.11 mg dissolved in 1.0 mL H2O) and H2SO4 

(1.0 equiv, 0.2 mmol) were added dropwise sequentially. The mixture was stirred at room 

temperature for 2 h, upon completion of reaction (monitored by TLC), the reaction was quenched 

with a saturated aqueous solution of NaHCO3 and extracted with EtOAc (3x10 mL). The organic 

was dried over anhydrous Na2SO4and concentrated under reduced pressure. The crude product 

was purified by column chromatography using EtOAc/Hexane as eluent to afford the product 6. 

2-(3-oxo-1-phenylisoindolin-1-yl)acetamide (6):White solid, 74.80 mg, 90% yield.Rf = 0.32 

(50% EtOAc in hexanes).  MP: 182−184 °C. 
1
H NMR (500 MHz, DMSO-d6) δ 8.69 (s, 1H), 

7.63 (d, J = 7.5 Hz, 1H), 7.56 – 7.50 (m, 4H), 7.45 – 7.40 (m, 1H), 7.35 – 7.30 (m, 3H), 7.24 (t, J 

= 7.3 Hz, 1H), 6.89 (s, 1H), 3.39 (d, J = 15.0 Hz, 1H), 2.89 (d, J = 15.0 Hz, 

1H).
13

C{
1
H}NMR(125 MHz, DMSO-d6) δ 170.7, 168.6, 151.0, 142.4, 131.9, 130.7, 128.5, 

128.0, 127.2, 125.1, 123.0, 122.9, 64.5, 43.5. IR (film) νmax 2927, 2095, 1694, 1301 cm
-1

; 

HRMS (ESI-TOF) m/z : Exact mass calcd for C16H15N2O2 [M+H]
+ 

: 267.1128.  Found: 

267.1106. 

Associated Content 
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D.; Dénès, F.; Silvestre, V.;  Mathé-Allainmat, M.;  Lebreton, J. Synthesis of Ribonucleosidic 

Dimers with an Amide Linkage from d-Xylose. J. Org. Chem. 2016, 81, 10742-10758. 

Page 27 of 33

ACS Paragon Plus Environment

The Journal of Organic Chemistry

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

mailto:vinodks@iitk.ac.in


3. (a) Chaudhari, M. B.;  Gnanaprakasam, B. Recent Advances in the Metal-Catalyzed Activation 

of Amide Bonds. Chem. Asian J. 2019, 14, 76-93. (b) Wilson, R. M.; Stockdill, J. L.; Wu, X.; Li, 

X.; Vadola, P. A.; Park, P. K.; Wang, P.; Danishefsky, S. J. A Fascinating Journey into History: 

Exploration of the World of Isonitriles En Route to Complex Amides. Angew. Chem., Int. Ed. 

2012, 51, 2834-2848. (c) Kaiser, D.; Bauer, A.; Lemmerer, M.; Maulide, N. Amide activation: an 

emerging tool for chemoselective synthesis. Chem. Soc. Rev. 2018, 47, 7899-7925. (d) Kaiser, 

D.; Maulide, N. Making the Least Reactive Electrophile the First in Class: Domino Electrophilic 

Activation of Amides. J. Org. Chem. 2016, 81, 4421-4428. (e) Ong, D.Y.;  Yen, Z.;  Yoshii, A.; 

Imbernon, J.R.; Takita, R.; Chiba, S. Controlled Reduction of Carboxamides to Alcohols or 

Amines by Zinc Hydrides. Angew. Chem., Int. Ed. 2019, 58, 4992-4997. (f) Hie, L.; Nathel, N. F. 

F.;  Shah, T. K.;  Baker, E. L.;  Hong, X.;  Yang, Y.-F.;  Liu, P.;  Houk, K. N.;  Garg, N. K. 

Conversion of amides to esters by the nickel-catalysed activation of amide C-N bonds. Nature 

2015, 524, 79-83. (g) Pace, V.; Holzer, W.; Olofsson, B. Increasing the Reactivity of Amides 

towards Organometallic Reagents: An Overview. Adv. Synth. Catal. 2014, 356, 3697-3736. 

4. (a) Pattabiraman, V. J.; Bode, J. W. Rethinking amide bond synthesis. Nature 2011, 480, 471-

479. (b) Allen, C. L.; Williams, J. M. J. Metal-catalysed approaches to amide bond formation. 

Chem. Soc. Rev. 2011, 40, 3405-3415. (c) Valeur, E.; Bradley, M. Amide bond formation: 

beyond the myth of coupling reagents. Chem. Soc. Rev. 2009, 38, 606-631. (d) de Figueiredo, R. 

M.; Suppo, J. -S.; Campagne, J. -M. Nonclassical Routes for Amide Bond Formation. Chem. 

Rev. 2016, 116, 12029-12122. (e) Ojeda-Porras, A.; Gamba-Sánchez, D. Recent Developments 

in Amide Synthesis Using Nonactivated Starting Materials. J. Org. Chem. 2016, 81, 11548-

11555. (f) Montalbetti, C. A. G. N.; Falque, V. Amide bond formation and peptide coupling. 

Tetrahedron 2005, 61, 10827-10852. 

5. (a) Speck, K.; Magauer, T. The chemistry of isoindole natural products. Beilstein J. Org. 

Chem. 2013, 9, 2048-2078. (b) Macsari, I.; Besidski, Y.; Csjernyik, G.; Nilsson, L. I.; Sandberg, 

L.; Yngve, U.; Åhlin, K.; Bueters, T.; Eriksson, A. B.; Lund, P-E.; Venyike, E.; Oerther, S.; 

Blakeman, K. H.; Luo, L.; Arvidsson, P. I. 3-Oxoisoindoline-1-carboxamides: Potent, State-

Dependent Blockers of Voltage-Gated Sodium Channel NaV1.7 with Efficacy in Rat Pain 

Models. J. Med. Chem. 2012, 55, 6866-6880. (c) Belliotti, T. R.; Brink, W. A.;  Kestern, S. R.; 

Rubin, J. R.; Wistrow, D. J.;  Zoski, K. T.; Whetzel, S. Z.; Corbin, A. E.; Pugsley, T. A.; 

Page 28 of 33

ACS Paragon Plus Environment

The Journal of Organic Chemistry

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Heffner, T. G.; Wise, L. D. Isoindolinone enantiomers having affinity for the dopamine D4 

receptor. Bioorg. Med. Chem. Lett. 1998, 8, 1499-1502. (d) Hussein, Z.; Mulford, D. J.; Bopp, B. 

A.; Granneman, G. R. Stereoselective pharmacokinetics of pazinaclone, a new non-

benzodiazepine anxiolytic, and its active metabolite in healthy subjects. Br. J. Clin. Pharmacol. 

1993, 36, 357-361.  

6. (a) Nishiyama, T.; Chiba, S.; Yamada, Y. Antinociceptive property of intrathecal and 

intraperitoneal administration of a novel water-soluble isoindolin-1-one derivative, JM 1232 (−) 

in rats. Eur. J. Pharmacol. 2008, 596, 56-61. (b) Hussein, Z.; Mulford, D. J.; Bopp, B. A.; 

Granneman, G. R. Stereoselective pharmacokinetics of pazinaclone, a new non-benzodiazepine 

anxiolytic, and its active metabolite in healthy subjects. Br. J. Clin. Pharmacol. 1993, 36, 357-

361. (c) Bisai, V.; Suneja, A.; Singh, V. K. Asymmetric Alkynylation/Lactamization Cascade: 

An Expeditious Entry to Enantiomerically Enriched Isoindolinones. Angew. Chem. Int. Ed. 2014, 

53, 10737-10741. (d) Ray, S. K.; Sadhu, M. M.; Biswas, R. G.; Unhale, R. A.; Singh, V. K. A 

General Catalytic Route to Enantioenriched Isoindolinones and Phthalides: Application in the 

Synthesis of (S)-PD 172938. Org. Lett. 2019, 21, 417-422. (e) Kamble, R. M.; Singh, V. K. 

Enantioselective phenylacetylene addition to aldehydes induced by Cinchona alkaloids. 

Tetrahedron Lett. 2003, 44, 5347-5349. (f) Dhanasekaran, S.; Suneja, A.; Bisai, V.; Singh, V. K. 

Approach to Isoindolinones, Isoquinolinones, and THIQs via Lewis Acid-Catalyzed Domino 

Strecker-Lactamization/Alkylations. Org. Lett. 2016, 18, 634-637. 

7. (a) Saito, S.; Tsubogo, T.; Kobayashi, S. Direct-type catalytic Mannich reactions of amides 

with imines. Chem. Commun. 2007, 1236-1237. (b) Saito, S.; Kobayashi, S. Highly anti-

Selective Catalytic Aldol Reactions of Amides with Aldehydes. J. Am. Chem. Soc. 2006, 128, 

8704-8705. (c) Kobayashi, S.; Kiyohara, H.; Yamaguchi, M. Catalytic Silicon-Mediated 

Carbon−Carbon Bond-Forming Reactions of Unactivated Amides. J. Am. Chem. Soc. 2011, 133, 

708-711. (d) Lettan, R. B., II; Galliford, C. V.; Woodward, C. C.; Scheidt,K. A. Amide Enolate 

Additions to Acylsilanes: In Situ Generation of Unusual and Stereoselective Homoenolate 

Equivalents. J. Am. Chem. Soc. 2009, 131, 8805-8814. (e) Lettan, R. B., Reynolds, T. E.; 

Galliford, C. V.; Scheidt, K. A. Synthesis of Tertiary β-Hydroxy Amides by Enolate Additions to 

Acylsilanes. J. Am. Chem. Soc. 2006, 128, 15566-15567. 

Page 29 of 33

ACS Paragon Plus Environment

The Journal of Organic Chemistry

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

https://www.sciencedirect.com/science/article/pii/S0040403903011961


8. (a) Fu, J.; Zanoni, G.; Anderson, E. A.; Bi, X. α-Substituted vinyl azides: an emerging 

functionalized alkene. Chem. Soc. Rev. 2017, 46, 7208-7228. (b) Hayashi, H.; Kaga, A.; Chiba, 

S. Application of Vinyl Azides in Chemical Synthesis: A Recent Update. J. Org. Chem. 2017, 

82, 11981-11989. (c) Hu, B.; DiMagno, S. G. Reactivities of vinyl azides and their recent 

applications in nitrogen heterocycle synthesis. Org. Biomol. Chem. 2015, 13, 3844-3855. (d) 

Jung, N.; Bräse, S. Vinyl and Alkynyl Azides: Well-Known Intermediates in the Focus of 

Modern Synthetic Methods. Angew. Chem. Int. Ed. 2012, 51, 12169-12171. (e) Thirupathi, N.; 

Wei1, F.; Tung, C.-H.; Xu, Z. Divergent synthesis of chiral cyclic azides via asymmetric 

cycloaddition reactions of vinyl azides. Nat. Commun. 2019, 10, 3158-3165. (f) Thirupathi, N.; 

Tung, C.-H.; Xu, Z. Scandium (III)-Catalyzed Cycloaddition of in situ Generated ortho-Quinone 

Methides with Vinyl Azides: An Efficient Access to Substituted 4H-Chromenes. Adv. Synth. 

Catal. 2018, 360, 3585-3589. 

9. Zhang, F.-L.; Wang, Y.-F.; Lonca, G. H.; Zhu, X.; Chiba, S. Amide Synthesis by Nucleophilic 

Attack of Vinyl Azides. Angew. Chem., Int. Ed. 2014, 53, 4390-4394. 

10. Lin, C.; Shen, Y.; Huang, B.; Liu, Y.; Cui, S. Synthesis of Amides and Nitriles from Vinyl 

Azides and p-Quinone Methides. J. Org. Chem. 2017, 82, 3950-3956. 

11. Rasool, F.; Ahmed, A.; Hussain, N.; Yousuf, S. K.; Mukherjee, D. One-Pot Regioselective 

and Stereoselective Synthesis of C-Glycosyl Amides from Glycals Using Vinyl Azides as 

Glycosyl Acceptors. Org. Lett. 2018, 20, 4036-4039.  

12. (a) Chenga, D.-J.; Shao, Y.-D. Organocatalytic Asymmetric Transformations Involving the 

Cyclic Imine Moiety in Indole and Isoindole Related Heterocycles. Adv. Synth. Catal. 2018, 360, 

3614-3642. (b) Glavač, D.; Gredičak, M. Organocatalytic Asymmetric Transformations of 3-

Substituted 3-Hydroxyisoindolinones. Synlett. 2017, 28, 889-897.  

13. Nishimura, T.; Noishiki, A.; Ebe, Y.; Hayashi, T. Hydroxorhodium/Chiral Diene Complexes 

as Effective Catalysts for the Asymmetric Arylation of 3-Aryl-3-hydroxyisoindolin-1-ones. 

Angew. Chem. Int. Ed. 2013, 52, 1777-1780.  

14. (a) Nagamoto, M.; Sakamoto, K.; Nishimura, T.  Iridium/Chiral Diene-Catalyzed 

Enantioselective (3+2) Annulation of Aromatic Ketimines with 1,3-Enynes via C-H Activation. 

Page 30 of 33

ACS Paragon Plus Environment

The Journal of Organic Chemistry

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Adv. Synth. Catal. 2018, 360, 791-795. (b) Sharma, S.; Oh, Y.; Mishra, N. K.; De, U.; Jo, H.; 

Sachan, R.; Kim, H. S.; Jung, Y. H.; Kim, I. S. Rhodium-Catalyzed [3 + 2] Annulation of Cyclic 

N-Acyl Ketimines with Activated Olefins: Anticancer Activity of Spiroisoindolinones. J. Org. 

Chem. 2017, 82, 3359-3367.  

15. Chen, M.-W.; Chen, Q.-A.; Duan, Y.; Ye, Z.-S.; Zhou, Y.-G. Asymmetric hydrogenolysis of 

racemic tertiary alcohols, 3-substituted 3-hydroxyisoindolin-1-ones. Chem. Commun. 2012, 48, 

1698-1700.  

16. Suneja, A.; Unhale, R. A.; Singh, V. K. Enantioselective Hydrophosphonylation of in Situ 

Generated N-Acyl Ketimines Catalyzed by BINOL-Derived Phosphoric Acid. Org. Lett. 2017, 

19, 476-479.  

17. Chen, H.-X.; Li, Y.; He, X.; Zhang, Y.; He, W.; Liang, H.; Zhang, Y.; Jiang, X.; Chen, X.; 

Cao, R.; Liu, G.-F.; Qiu, L. Unexpected Brønsted Acid-Catalyzed Domino Reaction of 3-

Hydroxyisoindolin-1-ones and N-tert-Butyl Hydrazones for the Synthesis of 3-

(Hydrazono)isoindolin-1-ones. Eur. J. Org. Chem. 2018, 6733-6737.  

18. (a) Zhang, L.; Wu, B.; Chen, Z.; Hu, J.; Zeng, X.; Zhong, G. Chiral phosphoric acid 

catalyzed enantioselective N-alkylation of indoles with in situ generated cyclic N-acyl ketimines. 

Chem. Commun. 2018, 54, 9230-9233. (b) Glavač, D.; Zheng, C.; Dokli, I.; You, S.-L.; 

Gredičak, M. Chiral Brønsted Acid Catalyzed Enantioselective aza-Friedel-Crafts Reaction of 

Cyclic αDiaryl N-Acyl Imines with Indoles. J. Org. Chem. 2017, 82, 8752-8760.  

19. (a) Unhale, R.A.; Molleti, N. Rana, N. K.; Dhanasekaran, S.; Bhandary, S.; Singh, V. K. 

Chiral phosphoric acid catalyzed enantioselective addition of thiols to in situ generated 

ketimines: Synthesis of N,S-ketals. Tetrahedron Lett. 2017, 58, 145-151. (b) Suć, J.; Dokli I.; 

Gredičak, M. Chiral Brønsted acid-catalysed enantioselective synthesis of isoindolinone-derived 

N(acyl),S-acetals. Chem. Commun. 2016, 52, 2071-2074.  

20. Kang, Z.; Zhang, D.; Shou, J.; Hu, W. Enantioselective Trapping of Oxonium Ylides by 3-

Hydroxyisoindolinones via a Formal SN1 Pathway for Construction of Contiguous Quaternary 

Stereocenters. Org. Lett. 2018, 20, 983-986. 

Page 31 of 33

ACS Paragon Plus Environment

The Journal of Organic Chemistry

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



21. Unhale, R. A.; Sadhu, M. M.; Ray, S. K.; Biswas, R. G.; Singh, V. K. A chiral Brønsted acid-

catalyzed highly enantioselective Mannich-type reaction of α-diazo esters with in situ generated 

N-acyl ketimines. Chem. Commun. 2018, 54, 3516-3519.  

22.  (a) Zhang, Q.; Sun, S.; Hu, J.; Liu, Q.; Tan, J. BF3.Et2O-Catalyzed Direct Carbon-Carbon 

Bond Formation of α-EWG Ketene-(S,S)-Acetals and Alcohols and Synthesis of Unsymmetrical 

Biaryls. J. Org. Chem. 2007, 72, 139-143. (b) Huang, J.-W.; Shi, M. Lewis acid BF3·OEt2-

catalyzed Friedel–Crafts reaction of methylenecyclopropanes with arenes. Tetrahedron Lett. 

2003, 44, 9343-9347. 

23. Liu, C.; Zhang, Q.; Li, H.; Guo, S.; Xiao, B.; Deng, W.; Liu, L.; He, W. Cu/Fe Catalyzed 

Intermolecular Oxidative Amination of Benzylic C−H Bonds. Chem. Eur. J. 2016, 22, 6208-

6212. 

24.(a) Zhang, Y.; He, L.; Shi, L. Asymmetric hydrogenolysis of racemic 3-substitued-3-

hydroxyisoindolin-1-ones employing SPINOL-derived chiral phosphoric acid. Tetrahedron Lett. 

2018, 59, 1592-1595. (b) Zhou, Q. J.; Sheng, J. W.; Jia, H. J.; Ye, Q. Gao, R. J.; Jia, X. Y. Chiral 

phosphoric acid catalyzed asymmetric hydrogenolysis of racemic 3-aryl-3-hydroxyisoindolin-1-

ones. Tetrahedron Lett. 2013, 54, 3082-3084. (c) Glava, D.; Dokli, I.; Grediak, M. Synthesis of 

3–aryl 3–hydroxyisoindolinones by the Addition of Grignard and Organolithium Reagents to 

Phthalimides. Curr. Org. Chem. 2017, 21, 1335-1340. (d). Wang, L.; Wang, J.; Yang, F.; Shen, 

J.; Wang, W. Copper(I) Bromide Promoted Selective Reduction of N-substituted Phthalimides 

with Zinc. Lett. Org. Chem. 2008, 5, 26-29. (e) Thinnes, C. C.; Tumber, A.; Yapp, C.; 

Scozzafava, G.; Yeh, T.; Chan, M. C.; Tran, T. A.;  Hsu, K.;  Tarhonskaya, H.;  Walport, L. J.;  

Wilkins, S. E.; Martinez, E. D.;  Müller, S.;  Pugh, C. W.;  Ratcliffe, P. J.;  Brennan, P. E.; 

Kawamura, A.;  Schofield, C. J. Betti reaction enables efficient synthesis of 8-hydroxyquinoline 

inhibitors of 2-oxoglutarate oxygenases. Chem. Commun. 2015, 51, 15458-15461. (f) Yan, D. 

M.; Zhao, Q-Q.; Rao, L.; Chen, J-R.; Xiao, W-J. Eosin Y as a Redox Catalyst and 

Photosensitizer for Sequential Benzylic C-H Amination and Oxidation. Chem. Eur. J. 2018, 24, 

16895-16901. 

25. (a) Xiang, L.; Niu, Y.; Pang, X.; Yang, X.; Yan, R. I2-catalyzed synthesis of substituted 

imidazoles from vinyl azides and benzylamines. Chem. Commun. 2015, 51, 6598-6600. (b). Gu, 

P.; Su, Y.; Wu, P-X.; Sun, J.; Liu, W.; Xue, P.; Li, R. Enantioselective Preparation of cis-β-

Page 32 of 33

ACS Paragon Plus Environment

The Journal of Organic Chemistry

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

https://www.google.com/search?q=Org.+Chem&stick=H4sIAAAAAAAAAONgVuLUz9U3sDAxTzdZxMrpX5Sup-CckZoLAKIxQqsZAAAA&sa=X&ved=2ahUKEwjdgd2S_dHiAhUI3Y8KHbhvB0IQmxMoATAQegQICxAK


Azidocyclopropane Esters by Cyclopropanation of Azido Alkenes Using a Chiral Dirhodium 

Catalyst. Org. Lett. 2012, 14, 2246-2249. (c). Loy, Y. S. N.; Kim, S.; Park, C-M. Synthesis of 

Unsymmetrical Pyrazines Based on α‐Diazo Oxime Ethers. Org. Lett. 2015, 17, 395-397. (d). 

Liu, Z.; Liao, P.; Bi. X. General Silver-Catalyzed Hydroazidation of Terminal Alkynes by 

Combining TMS-N3 and H2O: Synthesis of Vinyl Azides. Org. Lett. 2014, 16, 3668-3671. 

 

Page 33 of 33

ACS Paragon Plus Environment

The Journal of Organic Chemistry

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60


