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Abstract: A metal- and catalyst-free photoinduced radical cascade 

hydroalkylation of 1,7-enynes has been disclosed. The process is 

triggered by a SET event involving a photoexcited electron-donor-

aceptor complex between NHPI ester and Hantzsch ester, which 

decomposes to afford a tertiary radical that is readily trapped by the 

enyne. The method provides an operationally simple, robust and step-

economical approach to the construction of diversely functionalized 

dihydroquinolinones bearing quaternary-centers. A sequential one-

pot hydroalkylation-isomerization approach is also allowed giving  

access to a family of quinolinones. A wide substrate scope and high 

functional group tolerance was observed in both approaches. 

Introduction 

 The quinolinone and its partially or fully reduced derivatives 

- dihydroquinolinones and tetrahydroquinolinones - are among 

the most privileged N-heterocyclic scaffolds, widely found in 

naturally occurring compounds and pharmacologically relevant 

therapeutic agents (Figure 1).1 Consequently, substantial efforts 

have been made towards the development of straightforward, 

selective and operationally simple strategies that are capable of 

assembling complex molecular architectures, encompassing 

these heterocyclic cores.2 In particular, the preparation of 

structurally diverse dihydroquinolinones via radical-based 

cascade reactions involving 1,7-enynes has drawn the attention 

of chemists in recent years.3 The growing interest is clearly 

justified by the sequential quimio-, regio- and stereoselective 

multiple-bond formation allowed by this type of strategy. Besides 

these synthetic aspects, cascade processes also allow time and 

reactants economy, as well as reduced waste generation by 

avoiding multiple work-ups and purification steps.4 Although most 

of reports till date rely on processes triggered by either 

stoichiometric radical initiators and/or harsh reaction conditions, 

photocatalytic strategies have recently emerged as a powerful 

synthetic tool to achieve complex organic molecules through 

milder radical process.4 

In recent years, N‐(acyloxy)-phthalimides (NHPI esters) 

have been established as versatile redox-active building blocks, 

to be widely used for C-C and C-X photoredox or transition-metal-

catalyzed couplings.5,6 The earlier examples of the application of 

NHPI esters in photodecarboxylative processes were reported by 

Okada and co-workers in the late 80s/early 90s.7 Notwithstanding, 

the great potential of these molecules was recognized after 

almost two decades, when Okada´s seminal work was revisited 

and adapted by Overman for the construction of congested 

quaternary centers, a strategy that was successfully employed in 

the total synthesis of (-)-Aplyviolene and (-)-Chromodorolide.8 

These developments set the basis for the current scenario which 

is still in expansion. 

Along these studies, Overman disclosed that, although slower, 

the reactions proceeded in the absence of the photocatalyst and 

postulated that a direct electron-transfer event from a 

photoexcited Hantzsch ester to the NHPI ester would be the 

driving force for the process.8d However, this reactivity has not 

been explored until recently, when Chen and co-workers reported 

two elegant allylation strategies based on the photogeneration of 

alkoxy and carboxyl radicals through the combination of the 

respective N-alkoxy and N-(benzyloxy)-phthalimides with 

Hantzsch esters in the absence of photocatalysts.9 Mechanistic 

studies for both transformations indicated the formation of an 

Electron-Donor-Acceptor (EDA) complex, which may be crucial 

for the photo-induced single electron transfer (SET) event.10 The 

development of strategies triggered by the direct photoexcitation 

of EDA complexes is a field in its golden age.11 Beyond the 

success of photocatalysis using often expensive photocatalysts, 

the recent discoveries in the chemistry of photosensitive EDA 

Figure 1. Representative examples of biologically active molecules with 

3,4-dihydro-quinolin-2-one and quinolin-2-one skeletons. 
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complexes expands dramatically the boundary of the application 

of the photochemistry in organic synthesis.  

 Recently, in continuation of our investigations on visible 

light photocatalytic cascade processes, we reported a photoredox 

radical cascade strategy between NHPI esters and 1,7-enynes.12 

This mild and versatile methodology afforded a family of densely 

functionalized cyclopenta[c]quinolinones in moderate to good 

yields. However, no product was detected when tertiary NHPI 

esters were employed, probably due to the unfavourable 1,5-HAT 

and very slow 1,6-HAT processes as well as the absence of an 

external H-donor (Scheme 2a). In this respect, we anticipated that 

under suitable mild conditions, a photoinduced SET event 

between NHPI-ester (1a) and the diethyl 2,6-dimethyl-1,4-

dihydropyridine-3,5-dicarboxylate (HE) might take place, leading 

to the decomposition of 1 into carbon dioxide, phthalimide anion 

and the tertiary-radical (4) (Scheme 2b). This photoinduced SET 

event would be assisted by the formation of an EDA complex 

formed between the participating molecules, as postulated earlier 

based on visual and spectroscopic evidences (Scheme 2c). Once 

formed, 4 would couple with the (metha)acrylamide counterpart of 

2a, triggering a radical cascade process to deliver the radical 

intermediate 5, which is reduced via HAT by the oxidized 

Hantzsch ester, with the assistance of base, to afford the 

dihydroquinolinone product (3a). Distinct from our previous 

approach, this new method would offer a transition-metal- and 

photocatalyst-free straightforward route to a new family of highly 

functionalized dihydroquinolinones. 

Results and Discussion 

Under this scenario, we decided to justify our hypothesis by 

examining the cascade reaction between N-(pivaloxy)phthalimide 

(1a) and 1,7-enyne (2a) as a model (Table 1). Accordingly, the 

combination of 1a (2.0 equiv), 2a (1.0 equiv), HE (1.5 equiv) and 

DIPEA (2 equiv) in THF as solvent delivered 3a in 80% yield (entry 

1). Encouraged by this preliminary result, other reaction 

parameters were screened to further improve the reaction 

Scheme 2. Metal-free cascade hydroalkylation of 1,7-enynes 

Scheme 1. Seminal report and relevant previous contributions on 

photocatalytic  

Table 1. Optimization of reaction conditionsa 
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efficiency. A comparison study showed that the transformation 

has not been drastically affected with degassed conditions (entry 

1 vs 2) or increased amounts of NHPI (entry 3). Moreover, a 

solvent survey revealed that the use of DMF instead of THF led 

to a slightly increased yield, albeit lower selectivity (entry 4). 

Notably, the presence of base DIPEA was found to have a 

significant effect on the cascade process (entry 1, 5). Control 

experiments demonstrated the necessity of visible light, base and 

Hantzsch ester (entry 6 and 7). 

With optimal conditions established, the scope and 

limitation of this metal-free hydroalkylation cascade protocol was 

investigated (Table 3). The reaction between 1a and a wide 

variety of 1,7-enynes has first been evaluated. As shown in 

Scheme 2, both electron-rich as well as electron-poor 

substituents at meta- and para-position of both aromatic parts of 

the 1,7-enyne were well tolerated. The desired 

dihydroquinolinones (3b-j) were obtained in moderate to good 

yields (Table 2A). Ortho-substitution pattern was also compatible 

under the optimized conditions affording 3j in 58% yield. 

Gratifyingly, the replacement of the methacrylamide portion by an 

acrylamide was also well tolerated, delivering the desired 3k-3o 

in 60-75% yield (Table 2B). Moreover, the presence of 

heterocyclic moieties has also been evaluated where 3-ethynyl-

pyridine and 3-ethynyl-thiophene derivatives were smoothly 

converted to 3p and 3q in 54% and 60% yield, respectively (Table 

2C). Hereafter, a variety of amino protecting groups were also 

investigated to synthesize N-tosyl (3r), N-benzyl (3s) and N-acetyl 

(3t) dihydroquinolinones in moderate yields. Interestingly, the 

developed photochemical strategy found to be compatible with an 

unprotected substrate (3u) isolated in 47% yield (Table 2D).  

 To further demonstrate the functional group compatibility of 

this cascade process, we explored a plethora of tertiary NHPI-

esters (Table 3A – See section 5 of the supplementary material 

for the structure of the NHPI esters). Gratifyingly, NHPI-esters 

derived from O-acylated-2-hydroxy-2-methylpropanoic and N-

Boc-aminoisobutyric acids (1b-1d) were well tolerated, affording 

the respective dihydroquinolinones (4a-e) in good yields. Once 

incorporated onto the hydroquinolinone core, these moieties can 

further be employed as linkers or late-stage interconversion sites. 

To our delight, when a scale-up experiment was performed 

employing 1d (1 mmol), the desired product 4e could successfully 

be obtained in 67% yield. Moreover, a slight modified reaction 

conditions was employed for the sterically hindered 1-adamantyl 

NHPI-ester (1e) by increasing both the concentration and 

temperature (60ºC), 4f could be furnished in 41% yield. However, 

while NHPI-esters derived from the 2,2-dimethyl-butanoic and 1-

methyl-1-cycloexanecarboxylic acid (1f and 1g) were evaluated 

under the optimized conditions, indistinguishable mixtures of the 

products were obtained. To overcome this limitation, a further 

optimization was carried out, revealing the necessity of higher 

amount (4 equiv) of Hantzsch ester and DMF as solvent. Under 

this modified reaction condition, the dihydroquinolinones (4g) and 

(4h) were obtained in 54% and 34% respectively. Surprisingly, 

only the acrylic enyne (2k) afforded the desired product when 

NHPI esters derived from the 3-(benzyloxy)-2,2-

dimethylpropanoic (1h) and 2-methyl-1,3-dioxane-2-carboxylic 

(1i) acids were subjected to the photochemical condition. While 

the former one afforded the respective 4i in 55% yield, the second 

one delivered 4j, after acetal hydrolysis, in 40% yield (scheme 3A). 

Still regarding to those transformations, is also noteworthy that 

they did not require a high excess of Hantzsch ester, indicating a 

distinct reactivity of 2k when compared to 2a (Table 3A). 

 We then sought to develop a post-modification strategy for 

the obtained dihydroquinolinones. The in situ treatment of 3k with 

DBU (3.0 equiv) at 60 0C in THF resulted in the isomerization 

product – quinolinone (5a) – in good yield (66%) (Scheme 3B). 

From the outset, we envisioned to expand this approach to a 

range of functional distinct enynes and NHPI-esters. To our 

delight, a new family of quinolinones (5b-5f) were obtained. 

Different NHPI esters were also tested, affording the desired 

products (5g-5m) in good to excellent yields. As earlier, the 

reaction involving the NHPI ester derived from 2-methyl-1,3-

dioxane-2-carboxylic acid (1i) underwent hydrolysis during the 

work-up to 5n in 60% yield. Noteworthy, the NHPI-ester derived 

from the (R)-(+)-Citronellic acid (1k) reacted smoothly through a 

radical-relay process to afford 5o in 62% yield and high 

diastereoselectivity (Table 3B). 

 

Table 2. Escope of 1,7-enynesa,b 
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 To demonstrate the broad applicability of this 

photochemical hydroalkylation protocols, NHPI esters derived 

from commercially available pharmaceutical ingredients – 

Fenofibrate and Gemfibrozil – were further examined. Gratifyingly, 

the respective diidroquinolinones (4k-4m) and quinolinones(5p 

and 5q) were readily afforded in good yields (Scheme 3C). 

 This study was further expanded to include secondary alkyl 

NHPI esters as radical precursor. Although the previously 

observed 1,5-HAT pathway may occur – we decide to evaluate 

the reaction between 1n and the methacrylic (2a) and acrylic (2k) 

enynes. Delightfully, the dihydroquinoline (4o) were smoothly 

obtained in 40% yield. In contrast, the formation of 4n was not 

detected when 2a was subjected to the established 

photochemical condition (Scheme 3) 

Table 3. Escope of NHPI esters and one-pot hydroalkylation cascade-isomerizationa 

Scheme 3. Additional experiments and translation to flow conditions 
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 Taking advantage of the robustness and practicality of this 

new method, we envisioned its translation to the continuous flow 

conditions. After careful experimentation (see supporting 

information), 3a could be obtained in 70% yield (513 mg after 11 

hours of infusion - residence time (tR) = 30 min). (Scheme 4). 

Conclusion 

In summary, an efficient metal-free photoinduced cascade 

hydroalkylation process between NHPI-esters and 1,7-enynes 

has been developed. This reaction features mild reaction 

conditions, high functional group tolerance and scalability, 

allowing the preparation of a library of densely functionalized 

dihydroquinolinones with quaternary-carbon centers in moderate 

to good yields. According to our investigations, the reaction is 

triggered by a photoinduced SET process between the NHPI ester 

and the Hantzstch ester, which is enabled by the prior formation 

of an EDA complex. For some cases, an excess of the Hantzsch 

ester is required to obtain successful results, which can be related 

to the prevention of a plausible 1,6-HAT process, that may lead 

to several indistinguishable side-products observed. Additionally, 

a better reactivity towards bulkier tertiary and secondary NHPI 

esters was observed when acrylic 1,7-enynes were employed. 

The dihydroquinolinones derived from acrylic enynes could be 

converted to the respective quinolinones, through a one-pot 

isomerization process. We believe that these findings may open 

new avenues in the application of photoinduced cascade process 

enabled by EDA complexation. Studies towards the expansion of 

this concept to other transformations are ongoing in our laboratory. 
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1. General Aspects and Materials 
 

1H NMR and 13C NMR spectra were recorded on a Brucker 400MHz and 600Mhz NMR 

spectrometers (400 or 600 MHz for 1H and 100 or 150 MHz for 13C, respectively). Chemical shifts 

(δ) are reported in parts per million relatives to the residual solvent signals and coupling 

constants (J) are reported in hertz. High resolution mass spectra (HRMS) were recorded using 

electron spray ionization (ESI) (Hybrid linear ion trap–orbitrap FT-MS /MS – and QqTOF Microtof 

– QII models). Reagents and materials were of the highest commercially available grade and 

used without further purification. Flash column chromatography was carried out using silica gel 

60 (230-400 mesh) and analytical thin layer chromatography (TLC) was performed using silica 

gel aluminum sheets. Visualization of the compounds on TLC was achieved by UV or using 
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suitable TLC stain. Melting points (MP) were determined by BUCHI M-560 and are uncorrected. 

A 34 W Kessil H150 blue LED (range of emission approximately 380 – 525 nm) was used as the 

visible light source. 

2. General procedure for the synthesis of substrates 2a – 2q, 2s and 

2u. 
Compounds 2a – 2q and 2u were prepared according to the previously reported works 

and the corresponding spectroscopic data were consistent with those reported in the literature.1 

 

 
1 L-Z. Yu, Y. Wei, M. Shi, Chem. Commun. 2017, 53, 8980 – 8983. 
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General procedure for synthesis of SM2: To a solution of aryl iodide SM1 (1.0 equiv.), 

PdCl2(PPh3)2 (0.02 equiv.) and CuI (0.04 equiv.) in anhydrous THF (0.15 molL-1) was added NEt3 

(1.5 equiv.) dropwise at rt under argon. After stirring for 5 minutes, the corresponding 

phenylacetylene (1.5 equiv.) was added neat and dropwise to the reaction mixture (slightly 

exothermic). Upon full consumption of the starting material, the reaction mixture was filtered 

through a pad of celite, eluting with EtOAc (3x). The combined organics were sequentially 

washed with H2O (2x) and brine (1x), dried over Na2SO4 and concentrated in vacuo. The resulting 

crude mixture was purified by flash chromatography using ethyl acetate and hexane as eluent. 

General procedure for synthesis of SM3: To a stirred solution of SM2 (1.0 equiv.) in 

CH2Cl2 (0.3 molL-1) was added methacryloyl chloride or acryloyl chloride (1.5 equiv.) and Et3N 

(2.0 equiv.). The resulted mixture was stirred at room temperature for 6 h. Then the reaction 

was quenched by saturated NaHCO3 solution and the reaction mixture was extracted with CH2Cl2 

(3 x 5 mL). The combined organic layer was dried over Na2SO4 and concentrated in vacuo. The 

resulting crude mixture was purified by flash chromatography using ethyl acetate and hexane as 

eluent. 

General procedure for the synthesis of substrates 3a – 3n and 3p: To a solution of NaH 

(2.0 equiv.) in THF (0.3 molL-1) at 0°C was added a solution of SM3 (1.0 equiv) in THF (1 molL-1) 

dropwise and the reaction mixture was stirred for 30 min. Afterwards iodomethane or alkyl 

bromide (1.5 equiv.) was added and the reaction mixture was stirred at room temperature 

followed by TLC. The reaction was quenched by water and the reaction mixture was extracted 

with CH2Cl2 for 3 times. The combined organic layer was washed with brine and dried over 

anhydrous Na2SO4. The solvent was removed under vacuum and the residue was purified by a 

flash column chromatography on silica gel using ethyl acetate and hexane as eluent. 
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3. General procedure for the synthesis of 2r and 2t 
Compounds 2r and 2t were prepared according to the previously reported works and 

the corresponding spectroscopic data were consistent with those reported in the literature.2 

 

General procedure for synthesis of SM5: To a stirred solution of SM4 (1.0 equiv., 

prepared according General procedure for synthesis of S2) in CH2Cl2 (5 mL) was added tosyl 

chloride (1.5 equiv.) and pyridine (2.0 equiv.). The resulted mixture was stirred at room 

temperature for 12 h. Then the reaction was quenched by saturated CuSO4 solution and the 

reaction mixture was extracted with CH2Cl2 (3 x 5 mL). The combined organic layer was dried 

over Na2SO4 and concentrated under vacuum. The crude product was purified by column 

chromatography using hexane/ethyl acetate = 9:1 as eluent. 

General procedure for the synthesis of substrate SM6: To a stirred solution of SM5 (1.0 

equiv.) in CH2Cl2 (0.5 M) was added acetyl chloride (2.0 equiv.) and Et3N (2.0 equiv.). The resulted 

mixture was stirred at room temperature for 5 h. Then the reaction was quenched by saturated 

NaHCO3 solution and the reaction mixture was extracted with CH2Cl2 (3 x 5 mL). The combined 

organic layer was dried over Na2SO4 and concentrated in vacuo. The resulting crude mixture was 

purified by flash chromatography using ethyl acetate and hexane as eluent. 

 

General procedure for the synthesis of substrates 2r and 2t: To a stirred solution of 

SM5 (1.0 equiv.) in CH2Cl2 (0.7 M) was added methacryloyl chloride (1.5 equiv.) and Et3N (2.0 

equiv.). The resulted mixture was stirred at room temperature for 6 h. Then the reaction was 

quenched by saturated NaHCO3 solution and the reaction mixture was extracted with CH2Cl2 (3 

x 5 mL). The combined organic layer was dried over Na2SO4 and concentrated in vacuo. The 

resulting crude mixture was purified by flash chromatography using ethyl acetate and hexane as 

eluent. 

 
2 a) B. Jiang, K. Zhao, S-S. Li, Y-H. Xu, T-P. Loh, Angew. Chem. Int. Ed. 2018, 57, 555 – 559. b) P. V. 
Ramachandran, D. R. Nicponski, Chem. Commun. 2014, 50, 15216 – 15219. 
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4. General procedure for the synthesis of some N-acyloxyphthalimides 

precursors 
 

 

 

General procedure for the synthesis of substrate SM8 and SM9:3 To a solution of 2,2-

dimethylpropane-1,3-diol (1 equiv.) in DMF (0.4 M), at 0°C, was added NaH (1.1 equiv., 60% in 

mineral oil) in one portion. The mixture was stirred at 0°C during 45 min and after this time, 

BnBr or TIPSCl (1 equiv.) was added dropwise. The mixture was allowed to warm at room 

temperature and stirred overnight. The reaction was quenched with saturated NH4Cl solution 

(20 mL) and then diluted with water. The crude mixture was extracted with ethyl acetate and 

the organic layer was washed with brine, dried over anhydrous Na2SO4, filtered and 

concentrated in vacuo. The protected compound was then purified by flash chromatography on 

silica gel using ethyl acetate and hexane as eluent. 

General procedure for the synthesis of substrate SM10 and SM11:3 To a solution of 

oxalyl chloride (2 equiv.), in dichloromethane (1 M) at -78°C, was added a solution of DMSO (4 

equiv) in dichloromethane (0.4 M) dropwise. After stirring during 30 min, a solution of SM8 or 

SM9 (1 equiv.) in dichloromethane (1 M) was added dropwise. The mixture was stirred 4h and 

a solution of triethylamine (6 equiv.) in CH2Cl2 (1 M) was added dropwise. The mixture was 

allowed to reach room temperature, and quenched with 50 mL of water. The organic layers were 

washed with a solution of saturated NaCl, then dried over anhydrous Na2SO4, filtered and 

concentrated in vacuo. The crude product was purified by flash chromatography using ethyl 

acetate and hexane as eluent. 

General procedure for the synthesis of substrate SM12 and SM13:4 The aldehyde SM10 

or SM11 (1 equiv.) was dissolved in DMF (0.1 M). Oxone (3 equiv.) was added in one portion and 

stirred at RT for 6h. The reactions were monitored by TLC. 1 M HCl was used to dissolve the salts 

 
3 T. Chalopin,, K. Jebali, C. Gaulon-Nourry,, F. Dénès, J. Lebreton, M. Mathé-Allainmat, Tetrahedron 2016, 
72, 318 – 327.  
4 B. R. Travis,; M. Sivakumar,; G. O. Hollist,; B. Borhan, Org. Lett. 2003, 5, 1031 – 1034.  
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and ethyl acetate was added to extract the products. The organic extract was washed with 1N 

HCl (3x) and brine, dried over Na2SO4, and the solvent was removed under reduced pressure to 

obtain the crude product. The products were purified by flash chromatography using ethyl 

acetate and hexane as eluent. 

 

General procedure for the synthesis of substrate SM16:5 A mixture of 1,3-butanediol 

SM15 (51.10 mmol, 1.5 equiv.), pyruvic acid SM14 (34.07 mmol, 1.0 equiv.) and Amberlyst® 15 

resin (600 mg) in toluene (115 mL) were heated at reflux in a Dean–Stark apparatus for 16 h. 

After cooling to rt, the reaction mixture was filtered, concentrated and the resulting residue 

dissolved in 2 M aqueous NaOH (20 mL). The reaction mixture was then heated at reflux for 2 h, 

cooled to rt, acidified to pH 1 with ice cold 6 M aqueous H3PO4 (25 mL) and rapidly extracted 

with EtOAc (4×20 mL). The combined organic extracts were then dried (Na2SO4), concentrated 

and the resulting residue purified by flash chromatography on silica gel (EtOAc/hexanes, 3:1) to 

provide the product SM16. 

 

General procedure for the synthesis of substrate SM19: 2-Hydroxyisobutyric acid SM18 

(1 equiv.) was dissolved in acetonitrile (1 M). To this solution, pyridine (1 equiv.) was added, and 

then, benzoyl chloride (1 equiv.) was added thereto. The resulting solution was stirred at room 

temperature for 40 minutes. To the reaction mixture, 2 M hydrochloric acid was added to acidify 

the solution, and then, extraction was performed with ethyl acetate. The organic layers were 

combined and dried over anhydrous Na2SO4, filtered, and evaporated under vacuum pressure 

to afford the product SM20. 

 

 

 

 

 

 

 

 

 
5 D. J  Wardrop,. A. I. Velter, R. E. Forslund, Org. Lett. 2001, 3, 2261 – 2264.  
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5. General procedure for the synthesis of NHPI esters 
 

 

Compounds 1a to 1m were prepared according to the previously reported work by Baran 

and co-workers.6 

 

A round-bottom flask was charged with (if solid) carboxylic acid SM7 (1.0 equiv), N-

hydroxyphthalimide (1.0 equiv.) and DMAP (0.1 equiv.). Dichloromethane was added (0.15 M), 

and the mixture was stirred vigorously. Carboxylic acid (1.0 equiv.) was added via syringe (if 

liquid). DIC (1.1 equiv.) was then added dropwise via syringe, and the mixture was allowed to 

stir until the acid was consumed (determined by TLC). Typical reaction times were between 0.5 

h and 12 h. The mixture was filtered (over Celite, SiO2, or through a fritted funnel) and rinsed 

with additional CH2Cl2. The solvent was removed under reduced pressure, and purification by 

 
6 J. Cornella, J. T. Edwards, T. Qin, S. Kawamura, J. Wang, C.-M. Pan, R. Gianatassio, M. Schmidt, M. D. 
Eastgate, P. S. Baran, J. Am. Chem. Soc. 2016, 138, 2174 – 2177. 
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column chromatography afforded the corresponding N-(acyloxy)phthalimides. Note: Some 

esters are prone to hydrolysis on silica gel during column chromatography and should be purified 

as quickly as possible to obtain reasonable separation. 

6. Alternative synthetic route to NHPI esters 
 

 

The carboxylic acid (1.0 equiv), oxalyl chloride (1.1 equiv), N,N-dimethylformamide 

(DMF; 5 drops), and anhydrous dichloromethane (to form a 0.2 M solution of the carboxylic acid) 

were mixed in an oven-dried round-bottom flask under nitrogen. The mixture was stirred until 

gas evolution ceased. Then, all volatiles were removed under vacuum to yield the desired acid 

chloride, which was used in the next step without purification. To a solution of the acid chloride 

(synthesized or purchased; 1.0 equiv – 0.2M) in anhydrous dichloromethane under nitrogen was 

added N-hydroxyphthalimide (1.1 equiv). Triethylamine (1.1 equiv) was then added to the 

mixture slowly. The resulting solution was stirred from few hours to overnight at r.t. Next, all 

volatiles were removed under reduced pressure, and the residue was purified via column 

chromatography (silica gel; hexanes/ethyl acetate). 

 

7. General photoinduced cascade procedure 
 

 

General procedure on 0.1 mmol scale: An oven-dried screw-cap 10 mL reaction tube 

equipped with a magnetic stirring bar was charged with N-(acyloxy)phthalimide 1 (2 equiv.), 

enyne 2 (1 equiv.), diethyl 2,6-dimethyl-1,4-dihydropyridine-3,5-dicar-boxylate (1.5 equiv.) and 

N,N-Diisopropylethylamine (2 equiv). Freshly distilled THF or DMF (0.1 molL-1) was added under 

atmospheric air. The tube was caped and placed approximately at 3 cm distance from the blue 

LED 34W Kessil lamp and irradiated at room temperature – the temperature was mantained by 

placing a fan righ above the reaction tube - for 24 h. After this period, the solvent was removed 

under reduced pressure and the crude residue was solubilized in ethyl acetate and washed with 

HCl 10% (3x) and NaOH 0.1 M (3x) (Note: When the solvent is DMF, an alternative work-up was 

dilute the reaction in ethyl acetate directly). The collected organic layer was dried over Na2SO4, 

filtered and concentrated under reduced pressure to give the crude product. Column 

chromatography on silica (hexanes/ethyl acetate = 9:1) afforded pure compounds. 
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8. General procedure for one-pot cascade cyclization-isomerization 

protocol 

 

General procedure on 0.1 mmol scale: An oven-dried screw-cap 10 mL reaction tube 

equipped with a magnetic stirring bar was charged with N-(acyloxy)phthalimide 1 (2 equiv.), 

enyne 2 (1 equiv.), diethyl 2,6-dimethyl-1,4-dihydropyridine-3,5-dicar-boxylate (1.5 equiv.) and 

N,N-Diisopropylethylamine (2 equiv). Freshly distilled THF or DMF (0.1 molL-1) was added under 

atmospheric air. The tube was caped and placed approximately at 3 cm distance from the blue 

LED 34W Kessil lamp and irradiated at room temperature – the temperature was maintained by 

placing a fan right above the reaction tube - for 24 h. After this period, DBU (3 equiv.) was added 

and the reaction tube was transferred to a oil bath at 60°C, where it was kept under stirring for 

12h. After completion, the solvent was removed under reduced pressure and the crude residue 

was solubilized in ethyl acetate and washed with HCl 10% (3x) and NaOH 0.1 M (3x). The 

collected organic layer was dried over Na2SO4, filtered and concentrated under reduced pressure 

to give the crude product. Column chromatography on silica (hexanes/ethyl acetate = 9:1) 

afforded pure compounds. 

9. Spectroscopic and visual evidencies of EDA complex formation 
 

Spectroscopic evidence: To identify light-absorbing species of the photoinduced 

cascade reaction, the optical absorption spectra of a series of solutions were recorded (figure 

S1). The solutions of 1a (0.2 molL-1), 2a (0.2 molL-1), Hantzsch ester (HE, 0.2 molL-1) and 2a + HE 

(0.2 molL-1) in DMF were prepared. No obvious change of the absorption was observed for the 

solutions of 1a and 2a in DMF. In contrast, HE solution showed a shift absorption spectrum to 

the lower energy region, and when the mixture 2a + HE was analyzed, a clear bathochromic 

displacement in the visible region could be observed, which is diagnostic of an EDA complex.  
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Figure S1: UV-vis spectras. 

 

Visual evidence: 0.2M solutions of N-(tertbutyloxy)-phthalimide (1a), diethyl 2,6-

dimethyl-1,4-dihydropyridine-3,5-dicarboxylate (HE) and the 1:1 mixture of 1a and 2a were 

prepared (sonication was required to solubilize completely the Hantzsch ester), as shown by 

figure S2. According to previous reports in literature,7 the intensification of the color observed 

in the solution containing the mixture can be attributed to the formation of an EDA complex 

between the reactants. 

 

Figure S2: DMF 0.2M solutions of N-(tertbutyloxy)-phthalimide (1a), diethyl 2,6-dimethyl-1,4-

dihydropyridine-3,5-dicarboxylate (HE) and respective mixture (1a + HE). 

10. EDA photoinduced cascade performed at gram-scale 
 

The model EDA photoinduced cascade reaction described in Session 2 can be scaled-up 

up to 2.15 mmol scale by using the experimental set-up described below. 

 
7(a) L. Wozniak, J. J. Murphy, P. Melchiorre, J. Am. Chem. Soc. 2016, 138, 8019 – 8030.   (b) A. Bahamonde, 
P. Melchiorre, J. Am. Chem. Soc. 2015, 137, 5678 – 5681.   
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To a Schlenk tube (50 mL) equipped with a magnetic 

stirring bar was charged with enyne 2a (593 mg, 2.15 

mmol, 1 equiv.), N-(acyloxy)phthalimide 1a (1.5 g, 4.3 

mmol, 2 equiv.), diethyl 2,6-dimethyl-1,4-

dihydropyridine-3,5-dicar-boxylate (817mg, 3.23 mmol, 

1.5 equiv.) and N,N-Diisopropylethylamine (555,7 mg, 4.3 

mmol, 2 equiv). Anhydrous THF (21.5 mL, 0.1 molL-1) was 

added under atmospheric air. The tube was placed and 

irradiated approximately at 3 cm distance from the blue 

LEDs 34W light for 24 h. The solvent was removed under 

reduced pressure and the crude residue was extracted 

with ethyl acetate, washing 3 times the system with HCl 

10% and NaOH 0.1 M each. The collected organic layer 

was dried over Na2SO4, filtered and concentrated under 

reduced pressure to give the crude product. Column 

chromatography on silica (hexanes/ethyl acetate = 9:2) 

to afford product 3a (628 mg, 67% yield; Z/E= 1:1) as a pale-yellow oil. The diastereomeric ratio 

(dr) was determined to be 1:1 by 1H NMR. 

 

11.  Continuous flow chemistry procedure (optimization and reaction 

setup) 
 

 

General material information for flow setups: 

 

1. Harvard Apparatus syringe pump, Pump 11 Elite, was purchased from Harvard Apparatus 

(Holliston, MA); 

2. Stainless steel syringes, 8 mL (10 mm diameter); 

3. fluorinated ethylene propylene (FEP) tubings were purchased from IDEX health & science (Oak 

Harbor, WA); 

4. Super Flangeless fittings (include nuts and ferrules) were purchased from IDEX health & 

science (Oak Harbor, WA); 

 5. Kessil® Lamp Source, 36W Blue LED, was purchased from Kessil® Brand (Richmond, CA); 

6. Back pack pressure (100 psi), was purchased from IDEX health & science (Oak Harbor, WA). 

Procedure: 
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As shown in Figure S3, a Harvard Apparatus syringe pump (Pump 11 Elite) was used to 

deliver the reagent solution (syringe 1) from a Stainless steel, which was connected to the 

fluorinated ethylene propylene (FEP, OD 1/16”, ID 0.03”) tubing at a shut-off valve (OD 1/16”, 

thru hole 0.03”). The tubing reactor was wrapped within the helical grooves around a glass tube. 

The cone reactor was irradiated by two blue LED lamp (34W). The Back pack pressure (100 psi) 

was used. The entire reactor was covered by black cardboard. The final exiting stream was 

collected into a flask.  

 

 

Figure S3. Setup of the continuous photochemistry system: a) The full setup; b) Close-up of the 

reactor reaction. 

Reaction conditions: Along the table 1 is possible to observe the experimental 

conditions evaluated during the development of a continuous flow photo-process.  
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Table 1: Applied procedures for the development of continuous flow photo-process.  
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12.    Determination of E/Z configuration of the diastereomeric mixture 

through Nuclear Overhauser Effect (NOE) 
 

In order to identify the double bond configuration of the diastereoisomers obtained in 

the photocascade process, NOE experiments were performed. As a result of the irradiation of 

some 1H nuclei from both diastereomers, the major and minor isomers could be assigned 

properly. The results from NOE experiments can be seen through the figures S4 to S10. The 

sample used in those experiments was obtained from the reaction performed in flow, which 

afforded a Z/E ratio superior to the bath process. 

 

Figure S4: Full view of 1H spectra for a diastereomeric mixture (3:1) of the product 3a. 
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Figure S5: Zoom to highlight the 1H signals irradiated by NOE experiments. 

 

 

 

Figure S6: Observation of nuclear overhauser effect (NOE) between the represented hydrogens 

for the major diastereomer. 
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Figure S7: Observation of nuclear overhauser effect (NOE) between the represented hydrogens 

for the major diastereomer. 

 

Figure S8: Lack of nuclear overhauser effect (NOE) for the hydrogen assigned above. 
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Figure S9: Observation of nuclear overhauser effect (NOE) between the represented hydrogens 

for the minor diastereomer. 

 

Figure S10: Observation of nuclear overhauser effect (NOE) between the represented hydrogens 

for the minor diastereomer. 
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13. Characterization datas 
 
1-((1,3-dioxoisoindolin-2-yl)oxy)-2-methyl-1-oxopropan-2-yl benzoate (1b). 
 

70% yield, white solid, 80.5 – 82.3 °C. 1H NMR (400 MHz, CDCl3) δ 
8.14 (d, J = 8.0 Hz, 2H), 7.92 – 7.87 (m, 2H), 7.82 – 7.76 (m, 2H), 
7.61 (t, J = 7.4 Hz, 1H), 7.48 (t, J = 7.6 Hz, 2H), 1.94 (s, 6H). 13C NMR 
(100 MHz, CDCl3) δ 169.11, 165.14, 161.55, 134.72, 133.43, 
129.98, 129.38, 128.96, 128.43, 123.94, 24.88. ESI – TOF MS: 
Calculated for [M+Na]+ 376.0792, found [M+Na]+ 376.0787. 

 
 
1,3-dioxoisoindolin-2-yl 2-((tert-butoxycarbonyl)amino)-2-methylpropanoate (1d). 
 

86% yield, white solid. Spectroscopic data match those previously 
reported in the literature. 1H NMR (400 MHz, CDCl3) δ 7.80 (dd, J = 
8.2, 4.5 Hz, 2H), 7.71 (dd, J = 8.4, 4.2 Hz, 2H), 4.97 (s, 1H), 1.64 (s, 
6H), 1.44 (s, 9H). 13C NMR (100 MHz, CDCl3) δ 171.11, 161.66, 
154.25, 134.68, 129.00, 123.88, 55.79, 42.28, 28.20, 23.44. ESI – 

TOF MS: Calculated for [M+Na]+ 371.1214, found [M+Na]+ 371.1207.  
 
1,3-dioxoisoindolin-2-yl 3-(benzyloxy)-2,2-dimethylpropanoate (1h). 

 
83% yield, white solid. Spectroscopic data match those previously 
reported in the literature. 1H NMR (400 MHz, CDCl3) δ 7.94 – 7.87 
(m, 2H), 7.83 – 7.77 (m, 2H), 7.41 (t, J = 7.3 Hz, 2H), 7.37 (d, J = 7.9 
Hz, 2H), 7.33 – 7.27 (m, 1H), 4.67 (s, 2H), 3.65 (s, 2H), 1.46 (s, 6H). 
13C NMR (100 MHz, CDCl3) δ 172.65, 161.97, 138.17, 134.66, 129.07, 

128.34, 127.63, 127.55, 123.88, 76.08, 73.54, 43.59, 22.37. ESI – TOF MS: Calculated for [M+H]+ 
354.1336, found [M+H]+ 354.1333.  
 
1,3-dioxoisoindolin-2-yl 2-methyl-1,3-dioxane-2-carboxylate (1i) 
 

77% yield, white solid, 141.6 – 145.4 °C. 1H NMR (400 MHz, CDCl3) 
δ 7.96 – 7.89 (m, 2H), 7.87 – 7.80 (m, 2H), 4.18 – 4.08 (m, 4H), 2.27 
– 2.11 (m, 1H), 1.77 (s, 3H), 1.53 – 1.46 (m, 1H). 13C NMR (100 MHz, 
CDCl3) δ 167.51, 161.73, 134.89, 128.95, 124.07, 98.50, 63.78, 
26.66, 24.28. ESI – TOF MS: Calculated for [M+Na]+ 314.0, found 

[M+Na]+ 314.0. 
 
1,3-dioxoisoindolin-2-yl 2,2-dimethyl-3-((triisopropylsilyl)oxy)propanoate (1j). 
 

65% yield, colorless solid, 76 – 78 °C. 1H NMR (400 MHz, CDCl3) δ 
7.93 – 7.87 (m, 2H), 7.82 – 7.76 (m, 2H), 3.90 (s, 2H), 1.44 (s, 6H), 
1.11 (s, 11H), 1.10 (s, 7H), 1.07 (s, 2H). 13C NMR (100 MHz, CDCl3) 
δ 172.81, 161.89, 134.57, 129.11, 123.82, 69.57, 45.02, 21.98, 
17.97, 11.94. ESI – TOF MS: Calculated for [M+Na]+ 442.3, found 

[M+Na]+ 442.3. 
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1,3-dioxoisoindolin-2-yl 2-(4-(4-chlorobenzoyl)phenoxy)-2-methylpropanoate (1k). 
 
80% yield, pale-yellow solid, 111.9 – 115.2 °C. 1H 
NMR (400 MHz, CDCl3) δ 7.94 – 7.88 (m, 2H), 7.86 – 
7.81 (m, 4H), 7.75 (d, J = 8.3 Hz, 2H), 7.48 (d, J = 8.1 
Hz, 2H), 7.14 (d, J = 8.5 Hz, 2H), 1.89 (s, 6H). 13C NMR 
(100 MHz, CDCl3) δ 194.35, 170.36, 161.72, 158.59, 
138.49, 136.28, 134.97, 132.10, 131.44, 131.27, 
128.85, 128.59, 124.10, 118.52, 78.64, 25.72. ESI – 
TOF MS: Calculated for [M+H]+ 464.0895, found 
[M+H]+ 464.0883. 

 
 

1,3-dioxoisoindolin-2-yl 5-(2,5-dimethylphenyl)-2,2-dimethylpentanoate (1m). 
 

83% yield, pale-yellow solid, 62.8 – 64.1 °C. 1H NMR (400 
MHz, CDCl3) δ 7.94 – 7.88 (m, 2H), 7.84 – 7.78 (m, 2H), 7.03 
(d, J = 7.5 Hz, 1H), 6.68 (d, J = 6.6 Hz, 2H), 4.04 (t, 2H), 2.34 
(s, 3H), 2.22 (s, 3H), 2.01 – 1.96 (m, 4H), 1.48 (s, 6H). 13C 
NMR (100 MHz, CDCl3) δ 173.78, 162.11, 156.97, 136.49, 
134.69, 130.27, 129.06, 123.88, 123.61, 120.70, 112.00, 
67.73, 41.98, 37.40, 25.14, 25.00, 21.40, 15.79. ESI – TOF 
MS: Calculated for [M+Na]+ 418.2, found [M+Na]+ 418.2. 

 
4-benzylidene-1,3-dimethyl-3-neopentyl-3,4-dihydroquinolin-2(1H)-one (3a). 
 

80% yield, yellow oil. 1H NMR (400 MHz, ) δ 7.42 (d, J = 7.6 Hz, 1H), 7.30 
– 7.21 (m, 3H), 7.20 – 7.15 (m, 4H), 7.13 – 7.08 (m, 3H), 7.03 (dd, J = 6.6, 
4.4 Hz, 4H), 6.96 – 6.88 (m, 4H), 6.68 (t, J = 7.5 Hz, 1H), 6.62 (s, 1H), 3.31 
(s, 3H), 3.29 (s, 2H), 1.63 (s, 3H), 1.59 – 1.47 (m, 2H), 1.43 – 1.29 (m, 2H), 
1.20 (s, 3H), 0.79 (s, 9H), 0.76 (s, 8H). 

. 13C NMR (101 MHz, CDCl3) δ 173.81, 173.61, 139.92, 139.38, 139.16, 

138.51, 137.63, 130.76, 130.48, 129.41, 128.74, 128.66, 128.52, 128.42, 

128.15, 127.78, 126.98, 126.77, 126.69, 126.17, 124.52, 123.19, 122.05, 114.34, 113.68, 52.87, 

49.73, 49.57, 48.94, 32.97, 32.76, 31.05, 30.77, 30.51, 29.71, 25.03, 20.76. The diastereomeric 

ratio (dr) was determined to be 1.5:1 by 1H NMR. ESI – TOF MS: Calculated for [M+H]+ 334.2165, 

found [M+H]+ 334.2165. 

4-benzylidene-1,3,6-trimethyl-3-neopentyl-3,4-dihydroquinolin-2(1H)-one (3b). 
 

75% yield, yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.32 (dd, J = 11.1, 
4.3 Hz, 3H), 7.28 – 7.21 (m, 4H), 7.19 – 7.09 (m, 3H), 7.04 – 7.00 (m, 
J = 4.1 Hz, 2H), 6.90 – 6.83 (m, J = 8.1, 6.2 Hz, 2H), 6.81 – 6.77 (m, J 
= 1.6 Hz, 0.5H), 6.67 (s, 0.5H), 3.36 (s, 1H), 3.34 (s, 3H), 2.37 (s, 3H), 
2.03 (s, 1H), 1.70 (s, 1H), 1.61 (s, 1H), 1.60 (s, 1H), 1.43 (s, 0.5H), 
1.38 (s, 0.5H), 1.26 (s, 3H), 0.87 (s, 4H), 0.84 (s, 9H). 13C NMR (100 
MHz, CDCl3) δ 173.61, 173.48, 140.14, 139.47, 137.71, 136.91, 

136.18, 132.56, 131.34, 130.98, 130.41, 129.34, 129.24, 129.02, 128.44, 128.04, 127.75, 127.55, 
126.74, 126.63, 125.95, 114.15, 113.62, 52.90, 49.68, 49.55, 49.06, 32.94, 32.74, 31.04, 30.76, 
30.50, 27.06, 25.10, 20.83, 20.50. The diastereomeric ratio (dr) was determined to be 2:1 by 1H 
NMR. ESI – TOF MS: Calculated for [M+H]+ 348.2322, found [M+H]+ 348.2321. 
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4-benzylidene-7-chloro-1,3-dimethyl-3-neopentyl-3,4-dihydroquin olin-2(1H)-one (3c).  
 

79% yield, brown oil. 1H NMR (400 MHz, CDCl3) δ 7.42 (d, J = 8.2 Hz, 
1H), 7.35 – 7.29 (m, 2H), 7.29 – 7.26 (m, 1H), 7.24 – 7.20 (m, 3H), 
7.20 – 7.17 (m, 1H), 7.10 – 7.05 (m, 2H), 7.00 (s, 1H), 6.99 (d, J = 2.0 
Hz, 1H), 6.97 (d, J = 2.0 Hz, 1H), 6.73 (dd, J = 8.3, 2.0 Hz, 1H), 6.71 (s, 
1H), 3.36 (s, 1H), 3.34 (s, 3H), 1.70 (s, 1H), 1.64 – 1.59 (m, 1H), 1.59 – 
1.53 (m, 1H), 1.49 – 1.44 (m, 1H), 1.40 – 1.35 (m, 1H), 1.26 (s, 3H), 
0.87 (s, 3H), 0.84 (s, 9H). 13C NMR (100 MHz, CDCl3) δ 173.70, 173.48, 

140.49, 139.56, 138.97, 137.96, 137.21, 134.38, 134.03, 131.46, 131.17, 129.32, 128.34, 128.02, 
127.84, 127.07, 127.03, 126.86, 123.02, 122.87, 122.08, 114.70, 113.97, 53.01, 49.69, 49.49, 
49.04, 33.00, 32.77, 31.03, 30.75, 30.56, 30.52, 25.00, 20.72. he diastereomeric ratio (dr) was 
determined to be 3:1 by 1H NMR. ESI – TOF MS: Calculated for [M+H]+ 368.1776, found [M+H]+ 
368.1775. 
 
4-benzylidene-7-fluoro-1,3-dimethyl-3-neopentyl-3,4-dihydroquino lin-2(1H)-one (3d). 
 

80% yield, yellow oil, m.p. interval. 1H NMR (400 MHz, CDCl3) δ 7.44 
(dd, J = 8.5, 6.2 Hz, 1H), 7.33 – 7.29 (m, 2H), 7.29 – 7.26 (m, 1H), 7.25 
– 7.19 (m, 3H), 7.19 – 7.15 (m, 1H), 7.11 – 7.06 (m, 1H), 6.97 (s, 1H), 
6.96 – 6.91 (m, 1H), 6.80 (td, J = 8.3, 2.5 Hz, 1H), 6.74 – 6.67 (m, 2H), 
6.47 (td, J = 8.4, 2.5 Hz, 1H), 3.36 (s, 1H), 3.33 (s, 3H), 1.70 (s, 1H), 1.64 
(d, J = 14.4 Hz, 1H), 1.57 (d, J = 14.4 Hz, 1H), 1.47 (d, J = 14.4 Hz, 1H), 
1.39 (d, J = 14.4 Hz, 1H), 1.26 (s, 3H), 0.87 (s, 3H), 0.84 (s, 9H). 13C NMR 

(100 MHz, CDCl3) δ 173.79, 173.57, 164.40, 161.96, 139.99, 139.89, 139.14, 138.97, 138.08, 
137.39, 131.90, 131.80, 130.58, 129.33, 128.40, 128.30, 128.27, 127.83, 126.90, 126.79, 126.24, 
124.52, 109.62, 109.41, 108.84, 108.63, 102.29, 102.03, 101.67, 101.40, 53.04, 49.75, 49.57, 
49.07, 32.99, 32.75, 31.03, 30.74, 30.60, 30.53, 25.05, 20.71. The diastereomeric ratio (dr) was 
determined to be 3:1 by 1H NMR. ESI – TOF MS: Calculated for [M+H]+ 352.2071, found [M+H]+ 
352.2076. 
 
Methyl-4-((1,3-dimethyl-3-neopentyl-2-oxo-2,3-dihydroquinolin-4(1H)-ylidene)methyl) 
benzoate (3e). 
 

40% yield, pale-yellow oil. 1H NMR (400 MHz, ) δ 7.48 (dd, J = 7.6, 
1.4 Hz, 1H), 7.33 (td, J = 8.0, 1.5 Hz, 1H), 7.25 – 7.19 (m, 1H), 7.16 
– 7.14 (m, 2H), 7.12 – 7.07 (m, 2H), 6.99 – 6.97 (m, 2H), 6.88 – 6.85 
(m, 2H), 6.79 (td, J = 7.5, 1.0 Hz, 1H), 6.74 – 6.70 (m, 1H), 6.62 (s, 
1H), 3.83 (s, 3H), 3.77 (s, 1H), 3.38 (s, 1H), 3.36 (s, 3H), 1.66 (d, J = 
21.4 Hz, 2H), 1.60 – 1.54 (m, 1H), 0.86 (s, 3H), 0.83 (s, 9H). 13C NMR 
(100 MHz, CDCl3) δ 173.94, 165.99, 162.24, 158.39, 140.93, 139.81, 
138.43, 137.46, 131.57, 130.69, 130.64, 130.34, 129.57, 128.76, 

128.65, 128.33, 127.02, 125.65, 123.16, 122.08, 114.37, 113.62, 113.57, 113.20, 61.42, 55.24, 
53.02, 49.65, 49.43, 48.83, 32.72, 31.03, 30.75, 30.52, 25.12, 24.98, 20.79, 14.29. The 
diastereomeric ratio (dr) was determined to be 3:1 by 1H NMR. ESI – TOF MS: Calculated for 
[M+H]+ 392.2220, found [M+H]+ 392.2232. 
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1,3-dimethyl-4-(4-methylbenzylidene)-3-neopentyl-3,4-dihydro quinolin-2(1H)-one (3f). 
 

88% yield, yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.48 (dd, J = 7.6, 1.5 
Hz, 1H), 7.33 (ddd, J = 8.1, 7.5, 1.5 Hz, 1H), 7.22 (ddd, J = 8.2, 7.4, 1.5 
Hz, 1H), 7.13 – 7.12 (m, 4H), 7.11 (dd, J = 7.6, 1.1 Hz, 1H), 7.08 – 7.03 
(m, 1H), 7.01 – 6.99 (m, 4H), 6.99 – 6.94 (m, 2H), 6.77 (tt, J = 3.6, 1.8 
Hz, 1H), 6.65 (s, 1H), 3.38 (s, 2H), 3.36 (s, 3H), 2.36 (s, 3H), 2.29 (s, 2H), 
1.69 (s, 2H), 1.65 – 1.57 (m, 2H), 1.48 – 1.43 (m, 1H), 1.29 (s, 3H), 0.86 
(s, 7H), 0.83 (s, 9H). 

  
13C NMR (100 MHz, CDCl3) δ 173.93, 173.69, 139.69, 139.30, 138.46, 138.28, 136.53, 136.37, 
136.33, 134.57, 130.93, 130.43, 129.31, 128.87, 128.74, 128.66, 128.47, 128.40, 128.30, 
127.00, 126.11, 124.73, 123.17, 122.05, 114.33, 113.64, 52.94, 49.69, 49.50, 48.89, 32.94, 
32.75, 31.04, 30.77, 30.48, 25.10, 21.22, 20.78. 
 
4-(4-methoxybenzylidene)-1,3-dimethyl-3-neopentyl-3,4-dihydroquinolin-2(1H)-one (3g). 
 

61% yield, pale-yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.48 (dd, J = 
7.6, 1.5 Hz, 1H), 7.33 (ddd, J = 8.1, 7.5, 1.5 Hz, 1H), 7.23 (ddd, J = 8.2, 
7.4, 1.5 Hz, 1H), 7.17 – 7.13 (m, 2H), 7.10 (td, J = 7.5, 1.1 Hz, 1H), 7.07 
– 7.02 (m, 1H), 7.00 – 6.94 (m, 2H), 6.89 – 6.84 (m, 2H), 6.79 (td, J = 
7.6, 1.1 Hz, 1H), 6.74 – 6.70 (m, 1H), 6.62 (s, 1H), 3.83 (s, 3H), 3.77 (s, 
1H), 3.38 (s, 1H), 3.36 (s, 3H), 1.70 – 1.62 (m, 3H), 1.60 – 1.55 (m, 1H), 
1.44 – 1.39 (m, 2H), 1.30 (s, 3H), 0.86 (s, 3H), 0.83 (s, 9H). 

. 13C NMR (100 MHz, CDCl3) δ 173.94, 165.99, 162.24, 158.39, 140.93, 
139.81, 138.43, 137.46, 131.57, 130.69, 130.64, 130.34, 129.57, 128.76, 128.65, 128.33, 127.02, 
125.65, 123.16, 122.08, 114.37, 113.62, 113.57, 113.20, 61.42, 55.24, 53.02, 49.65, 49.43, 48.83, 
32.72, 31.03, 30.75, 30.52, 25.12, 24.98, 20.79, 14.29. The diastereomeric ratio (dr) was 
determined to be 3:1 by 1H NMR. ESI – TOF MS: Calculated for [M+H]+ 364.2271, found [M+H]+ 
364.2273. 
 
4-(4-fluorobenzylidene)-1,3-dimethyl-3-neopentyl-3,4-dihydroqui nolin-2(1H)-one (3h). 
 

63% yield, yellow oil. 1H NMR (400 MHz, CDCl3) 7.48 (dd, J = 7.6, 1.5 Hz, 
1H), 7.35 (ddd, J = 8.1, 7.5, 1.5 Hz, 1H), 7.23 – 7.17 (m, 2H), 7.11 (td, J = 
7.5, 1.1 Hz, 1H), 7.08 – 7.03 (m, 2H), 7.03 – 6.96 (m, 3H), 6.96 – 6.94 (m, 
1H), 6.90 – 6.85 (m, 1H), 6.78 (td, J = 7.5, 1.1 Hz, 1H), 6.64 (s, 1H), 3.38 
(s, 1H), 3.37 (s, 3H), 1.69 (s, 1H), 1.62 (d, J = 14.4 Hz, 1H), 1.55 (d, J = 14.4 
Hz, 1H), 1.50 – 1.44 (m, 1H), 1.40 – 1.35 (m, 1H), 1.26 (s, 3H), 0.86 (s, 3H), 
0.83 (s, 9H). 13C NMR (100 MHz, CDCl3) δ 173.63, 173.51, 162.94, 162.89, 
160.50, 160.44, 140.69, 139.36, 139.33, 138.46, 135.13, 135.10, 133.54, 

133.51, 131.05, 130.98, 130.32, 130.03, 129.95, 129.62, 128.87, 128.65, 128.50, 126.97, 124.93, 
124.28, 123.22, 122.13, 115.24, 115.03, 114.85, 114.64, 114.45, 113.73, 52.78, 49.75, 49.53, 
48.88, 32.95, 32.77, 31.03, 30.77, 30.53, 30.48, 25.06, 20.72. The diastereomeric ratio (dr) was 
determined to be 2:1 by 1H NMR. ESI – TOF MS: Calculated for [M+H]+ 352.2071, found [M+H]+ 
352.2071. 
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4-benzylidene-7-fluoro-1,3-dimethyl-3-neopentyl-3,4-dihydroquino lin-2(1H)-one (3i). 
 

73% yield, yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.40 (dd, J = 7.6, 1.4 Hz, 
1H), 7.28 (td, J = 8.1, 1.5 Hz, 1H), 7.24 – 7.19 (m, 1H), 7.17 (dd, J = 8.3, 1.6 
Hz, 1H), 7.10 – 7.01 (m, 2H), 6.97 – 6.88 (m, 4H), 6.82 – 6.69 (m, 2H), 6.56 
(s, 1H), 3.31 (s, 1H), 3.29 (s, 3H), 1.53 (s, 1H), 1.51 (s, 1H), 1.39 (s, 1H), 
1.33 (s, 1H), 1.21 (s, 3H), 1.18 (s, 3H), 0.79 (s, 3H), 0.76 (s, 9H).  
13C NMR (100 MHz, CDCl3) δ 173.79, 173.57, 164.40, 161.96, 139.99, 
139.89, 139.14, 138.97, 138.08, 137.39, 131.90, 131.80, 130.58, 129.33, 
128.40, 128.30, 128.27, 127.83, 126.90, 126.79, 126.24, 124.55, 124.52, 
109.62, 109.41, 108.84, 108.63, 102.29, 102.03, 101.67, 101.40, 53.04, 

49.75, 49.57, 49.07, 32.99, 32.75, 31.03, 30.74, 30.60, 30.53, 25.05, 20.71. 
 The diastereomeric ratio (dr) was determined to be 3:1 by 1H NMR. ESI – TOF MS: Calculated 
for [M+H]+ 352.2071, found [M+H]+ 352.2071. 
 
1,3-dimethyl-4-(2-methylbenzylidene)-3-neopentyl-3,4-dihydroquino lin-2(1H)-one (3j). 
 

58% yield, pale yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.54 (dd, J = 7.6, 
1.3 Hz, 1H), 7.38 (td, J = 8.0, 1.5 Hz, 1H), 7.25 – 7.18 (m, 4H), 7.18 – 7.08 
(m, 2H), 7.03 – 6.94 (m, 2H), 6.89 (s, 1H), 6.87 – 6.83 (m, 1H), 6.80 – 6.76 
(m, 1H), 6.72 (td, J = 7.6, 0.9 Hz, 1H), 3.42 (s, 1H), 3.40 (s, 3H), 2.26 (s, 3H), 
2.24 (s, 1H), 1.77 (s, 1H), 1.69 – 1.59 (m, 2H), 1.56 – 1.43 (m, 1H), 1.24 (s, 
3H), 0.92 (s, 3H), 0.85 (s, 9H). 13C NMR (100 MHz, CDCl3) δ 173.76, 173.59, 
173.19, 140.01, 139.10, 138.73, 138.49, 137.03, 136.42, 135.96, 130.22, 
130.02, 129.89, 129.57, 128.69, 128.40, 128.23, 127.16, 127.04, 126.92, 

125.92, 125.54, 125.02, 124.73, 123.13, 121.99, 114.09, 113.69, 52.89, 49.53, 49.47, 49.23, 
33.06, 32.58, 31.13, 30.68, 30.51, 30.46, 23.85, 20.76, 20.60, 19.84. The diastereomeric ratio 
(dr) was determined to be 3:1 by 1H NMR. ESI – TOF MS: Calculated for [M+H]+ 348.2322, found 
[M+H]+ 348.2327. 
 
4-benzylidene-1-methyl-3-neopentyl-3,4-dihydroquinolin-2(1H)-one (3k). 
 

63% yield, pale-yellow oil. 1H NMR (600 MHz, CDCl3) δ 7.53 (dd, J = 7.6, 
1.4 Hz, 1H), 7.41 – 7.37 (m, 2H), 7.35 – 7.31 (m, 3H), 7.30 – 7.23 (m, 3H), 
7.22 – 7.15 (m, 5H), 7.14 – 7.12 (m, 1H), 7.10 (dd, J = 7.8, 1.4 Hz, 1H), 7.04 
(dd, J = 8.1, 2.5 Hz, 2H), 6.84 – 6.79 (m, 2H), 6.57 (s, 1H), 4.18 (t, J = 7.1 
Hz, 1H), 3.53 – 3.48 (m, 1H), 3.39 (s, 3H), 3.38 (s, 3H), 1.53 – 1.45 (m, 2H), 
1.45 – 1.38 (m, 2H), 0.96 (s, 9H), 0.77 (s, 9H). 13C NMR (150 MHz, CDCl3) 
δ 172.60, 172.00, 140.00, 139.04, 136.56, 136.47, 136.44, 134.65, 129.43, 

129.03, 128.77, 128.76, 128.74, 128.60, 128.58, 128.46, 128.24, 128.16, 127.32, 127.12, 125.46, 
123.80, 123.23, 122.36, 114.98, 114.51, 51.04, 46.17, 43.85, 42.75, 29.82, 29.78, 29.76, 29.47. 
The diastereomeric ratio (dr) was determined to be 1:1 by 1H NMR. ESI – TOF MS: Calculated for 
[M+H]+ 320.2009, found [M+H]+ 320.2012. 
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4-benzylidene-1,6-dimethyl-3-neopentyl-3,4-dihydroquinolin-2(1H)-one (3l). 
 

75% yield, colorless oil. 1H NMR (400 MHz, CDCl3) δ 7.34 – 7.28 (m, 
2H), 7.27 – 7.24 (m, 3H), 7.23 – 7.18 (m, 1H), 7.14 – 7.05 (m, 6H), 
6.98 (dd, J = 8.3, 1.4 Hz, 1H), 6.86 (s, 1H), 6.85 – 6.83 (m, 2H), 6.73 
(s, 1H), 6.47 (s, 1H), 4.08 (t, J = 8.4, 1H), 3.40 (dd, J = 8.3, 5.4 Hz, 1H), 
3.29 (s, 3H), 3.28 (s, 3H), 2.31 (s, 3H), 2.01 (s, 3H), 1.47 – 1.38 (m, 
2H), 1.38 – 1.33 (m, 2H), 0.89 (s, 9H), 0.70 (s, 9H). 13C NMR (100 
MHz, CDCl3) δ 172.51, 171.89, 137.61, 136.72, 136.67, 136.61, 

136.55, 136.16, 134.88, 132.69, 131.74, 129.85, 129.27, 128.97, 128.75, 128.13, 127.83, 127.24, 
127.09, 126.91, 126.00, 123.62, 114.80, 114.43, 51.13, 46.21, 43.91, 42.76, 31.87, 31.56, 29.76, 
29.47, 20.77, 20.48. The diastereomeric ratio (dr) was determined to be 1:1 by 1H NMR. ESI – 
TOF MS: Calculated for [M+H]+ 334.2165, found [M+H]+ 334.2174. 
 
4-benzylidene-7-chloro-1-methyl-3-neopentyl-3,4-dihydroquinolin-2(1H)-one (3m). 
 

68% yield, pale-yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.37 (d, J = 6.4 
Hz, 1H), 7.34 – 7.29 (m, 1H), 7.26 – 7.21 (m, 2H), 7.16 – 7.11 (m, 3H), 
7.09 – 7.06 (m, 2H), 7.04 – 7.00 (m, 1H), 6.97 – 6.94 (m, 2H), 6.92 (s, 
1H), 6.74 – 6.71 (m, 1H), 6.52 (s, 1H), 4.10 (t, J = 7.1 Hz, 1H), 3.43 (dd, 
J = 9.0, 4.8 Hz, 1H), 3.29 (s, 3H), 3.28 (s, 2H), 1.45 – 1.37 (m, 2H), 1.33 
(td, J = 7.0, 3.7 Hz, 2H), 0.89 (s, 9H), 0.70 (s, 6H). 13C NMR (100 MHz, 
CDCl3) δ 172.36, 171.80, 141.20, 140.10, 136.16, 136.11, 135.32, 

134.39, 134.31, 133.47, 130.36, 129.22, 128.96, 128.70, 128.63, 128.56, 128.37, 127.51, 127.35, 
126.44, 125.51, 123.08, 122.37, 122.18, 115.40, 114.87, 50.72, 46.25, 43.95, 42.60, 31.87, 31.55, 
29.85, 29.82, 29.71, 29.43. The diastereomeric ratio (dr) was determined to be 1.5:1 by 1H NMR. 
ESI – TOF MS: Calculated for [M+H]+ 354.1619, found [M+H]+ 354.1624. 
 
4-benzylidene-7-fluoro-1-methyl-3-neopentyl-3,4-dihydroquinolin-2(1H)-one (3n). 
 

60% yield, pale-yellow oil. 1H NMR (400 MHz, ) δ 7.44 – 7.37 (m, 1H), 
7.31 (t, J = 7.4 Hz, 2H), 7.24 (d, J = 7.5 Hz, 2H), 7.20 (d, J = 8.4 Hz, 1H), 
7.12 (t, J = 7.2 Hz, 3H), 7.08 (d, J = 7.4 Hz, 2H), 6.99 – 6.94 (m, 1H), 6.74 
(t, J = 8.3 Hz, 1H), 6.68 (d, J = 9.2 Hz, 2H), 6.49 (s, 1H), 6.45 (t, J = 8.3 
Hz, 1H), 4.09 (t, J = 7.0 Hz, 1H), 3.47 – 3.40 (m, 1H), 3.28 (s, 3H), 3.27 
(s, 2H), 1.39 (dd, J = 12.6, 5.8 Hz, 2H), 1.34 (dd, J = 13.4, 5.0 Hz, 2H), 
0.89 (s, 9H), 0.70 (s, 7H). 13C NMR (100 MHz, CDCl3) δ 172.46, 171.89, 

164.39, 164.08, 161.95, 161.63, 141.71, 141.61, 140.56, 140.46, 136.34, 136.26, 135.39, 133.59, 
130.79, 130.70, 128.95, 128.70, 128.60, 128.58, 128.33, 127.98, 127.39, 127.22, 126.77, 126.67, 
122.98, 122.96, 119.54, 119.51, 109.70, 109.48, 109.12, 108.90, 103.02, 102.76, 102.59, 102.33, 
50.85, 46.25, 43.97, 42.69, 31.87, 31.55, 29.86, 29.84, 29.72, 29.43. The diastereomeric ratio 
(dr) was determined to be 1.5:1 by 1H NMR. ESI – TOF MS: Calculated for [M+H]+ 338.1915, 
found [M+H]+ 338.1922. 
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1-methyl-4-(4-methylbenzylidene)-3-neopentyl-3,4-dihydroquinolin-2(1H)-one (3o). 
 

66% yield, dark-yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.44 (d, J = 7.6 
Hz, 1H), 7.26 (t, J = 7.8 Hz, 1H), 7.20 – 7.14 (m, 3H), 7.13 – 7.03 (m, 3H), 
7.03 – 6.98 (m, 2H), 6.98 – 6.91 (m, 4H), 6.76 (t, J = 7.5 Hz, 1H), 6.71 
(s, 1H), 6.46 (s, 1H), 4.12 (t, J = 7.1 Hz, 1H), 3.41 (dd, J = 8.6, 5.1 Hz, 
1H), 3.31 (s, 3H), 3.30 (s, 2H), 2.29 (s, 2H), 2.22 (s, 3H), 1.42 (td, J = 
14.3, 6.9 Hz, 2H), 1.33 (dd, J = 12.5, 4.5 Hz, 2H), 0.88 (s, 9H), 0.72 (s, 
6H). 13C NMR (100 MHz, CDCl3) δ 172.68, 172.03, 139.98, 138.98, 
137.12, 136.93, 135.67, 133.72, 133.56, 129.38, 129.27, 128.93, 

128.67, 128.61, 128.21, 127.27, 125.42, 124.01, 123.19, 122.33, 114.96, 114.47, 51.04, 46.13, 
43.81, 42.74, 31.85, 31.56, 29.80, 29.75, 29.51, 21.26, 21.23. The diastereomeric ratio (dr) was 
determined to be 1.5:1 by 1H NMR. ESI – TOF MS: Calculated for [M+H]+ 334.2165, found [M+H]+ 
334.2170. 
 
1,3-dimethyl-3-neopentyl-4-(pyridin-3-ylmethylene)-3,4-dihydroquino lin-2(1H)-one (3p). 
 

54% yield, yellow oil. 1H NMR (400 MHz, CDCl3) δ 8.45 (d, J = 9.2 Hz, 2H), 
8.34 – 8.25 (m, 1H), 7.52 – 7.40 (m, 2H), 7.35 – 7.26 (m, 2H), 7.22 – 7.16 
(m, 3H), 7.08 – 7.01 (m, 2H), 6.97 – 6.90 (m, 2H), 6.88 – 6.83 (m, 2H), 6.72 
(t, J = 7.5 Hz, 1H), 6.56 (s, 1H), 3.32 (s, 2H), 3.30 (s, 3H), 1.65 (s, 2H), 1.54 
(d, J = 2.9 Hz, 2H), 1.42 (d, J = 14.5 Hz, 1H), 1.33 (d, 1H), 1.18 (s, 3H), 0.81 
– 0.78 (m, 7H), 0.76 (s, 9H). 13C NMR (100 MHz, CDCl3) δ 173.21, 150.38, 
148.93, 147.96, 147.64, 142.82, 142.29, 139.41, 138.46, 136.59, 135.90, 
135.15, 133.58, 130.07, 129.24, 129.14, 128.07, 127.04, 126.28, 123.72, 

123.30, 122.96, 122.70, 122.40, 122.07, 114.66, 113.83, 52.98, 49.93, 49.87, 48.91, 33.01, 32.79, 
31.01, 30.73, 30.55, 30.49, 25.61, 20.65. The diastereomeric ratio (dr) was determined to be 
1.5:1 by 1H NMR. ESI – TOF MS: Calculated for [M+H]+ 335.2118, found [M+H]+ 335.2122. 
 
1-methyl-3-neopentyl-4-(thiophen-3-ylmethylene)-3,4-dihydroquinolin-2(1H)-one (3q). 
 

60% yield, brown oil. 1H NMR (400 MHz, CDCl3) δ 7.43 (d, J = 7.5 Hz, 1H), 
7.30 – 7.24 (m, 2H), 7.22 (d, J = 7.6 Hz, 1H), 7.10 (d, J = 4.9 Hz, 1H), 7.06 
(d, J = 2.6 Hz, 2H), 6.99 – 6.94 (m, 1H), 6.86 (t, J = 7.5 Hz, 1H), 6.83 – 6.80 
(m, 1H), 6.66 (s, 1H), 6.43 (s, 1H), 4.17 (t, J = 7.3 Hz, 1H), 3.39 (dd, J = 9.0, 
4.6 Hz, 1H), 3.30 (s, 4H), 1.39 – 1.33 (m, 2H), 1.32 – 1.29 (m, 1H), 0.88 (s, 
9H), 0.76 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 172.60, 171.80, 139.83, 
137.45, 133.79, 129.30, 128.91, 128.69, 128.28, 127.86, 125.85, 125.34, 

125.04, 124.21, 124.15, 123.61, 123.23, 122.73, 122.37, 122.27, 114.94, 114.53, 51.03, 46.08, 
43.82, 43.44, 31.83, 31.57, 31.49, 29.74, 29.54. The diastereomeric ratio (dr) was determined to 
be 1.5:1 by 1H NMR. ESI – TOF MS: Calculated for [M+H]+ 326.1573, found [M+H]+ 326.1577. 
 
4-benzylidene-3-methyl-3-neopentyl-1-tosyl-3,4-dihydroquinolin-2(1H)-one (3r) 

 
55%, pale yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.93 (d, J = 8.3 Hz, 2H), 
7.88 (d, J = 8.3 Hz, 1H), 7.79 (d, J = 8.1 Hz, 1H), 7.71 (dd, J = 8.1, 0.5 Hz, 
1H), 7.49 (dd, J = 7.6, 1.4 Hz, 1H), 7.43 (td, J = 7.9, 1.6 Hz, 1H), 7.38 – 7.33 
(m, 3H), 7.33 – 7.22 (m, 6H), 7.14 (s, 1H), 7.08 (d, J = 7.1 Hz, 2H), 7.05 (t, J 
= 5.1 Hz, 1H), 6.60 (s, 1H), 2.48 (s, 3H), 2.39 (s, 1H), 1.60 (d, 1H), 1.50 (s, 
1H), 1.42 (d, J = 14.5 Hz, 1H), 1.31 – 1.24 (m, 1H), 1.03 (s, 3H), 0.81 (s, 3H), 
0.76 (s, 9H). 13C NMR (100 MHz, CDCl3) δ 144.69, 138.34, 138.16, 137.43, 

136.76, 134.33, 133.43, 132.64, 132.20, 129.89, 129.50, 129.33, 128.48, 128.34, 128.16, 128.10, 
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127.86, 127.49, 127.00, 126.57, 125.91, 124.09, 122.43, 53.08, 52.74, 51.87, 48.48, 32.60, 32.47, 
30.81, 30.67, 25.52, 21.68, 21.64, 21.07. The diastereomeric ratio (dr) was determined to be 3:1 
by 1H NMR. ESI – TOF MS: Calculated for [M+Na]+ 496.1917, found [M+Na]+ 496.1907. 
 
1-benzyl-4-benzylidene-3-methyl-3-neopentyl-3,4-dihydroquinolin-2(1H)-one (3s). 

 

52% yield, yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.49 (dd, J = 7.6, 1.4 Hz, 
1H), 7.37 – 7.13 (m, 19H), 7.05 (dd, J = 14.3, 7.8 Hz, 4H), 6.98 (dd, J = 7.7, 
1.3 Hz, 1H), 6.91 (t, J = 7.8 Hz, 2H), 6.77 (s, 1H), 6.75 – 6.67 (m, 1H), 5.30 
(d, J = 14.8 Hz, 1H), 5.20 (d, J = 4.7 Hz, 1H), 5.04 (d, J = 16.3 Hz, 1H), 1.80 
(d, J = 14.2 Hz, 1H), 1.77 (s, 1H), 1.61 (d, J = 2.9 Hz, 1H), 1.57 (s, 1H), 1.53 
(s, 1H), 1.31 (s, 3H), 0.92 (s, 4H), 0.90 (s, 9H). 13C NMR (100 MHz, CDCl3) δ 
174.34, 174.06, 139.50, 139.29, 138.77, 138.50, 137.80, 137.61, 137.27, 
131.37, 130.56, 129.43, 129.18, 128.72, 128.60, 128.50, 128.37, 128.19, 

127.79, 127.07, 127.03, 126.81, 126.74, 126.61, 126.53, 126.49, 123.34, 122.26, 115.32, 114.50, 
51.72, 50.29, 50.09, 48.04, 46.99, 46.60, 33.39, 33.29, 31.34, 31.14, 24.08, 20.35. The 
diastereomeric ratio (dr) was determined to be 2:1 by 1H NMR. ESI – TOF MS: Calculated for 
[M+Na]+ 432.4, found [M+Na]+ 432.4 
 
1-acetyl-4-benzylidene-3-methyl-3-neopentyl-3,4-dihydroquinolin-2(1H)-one (3t).  
 

59% yield, pale-yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.40 (d, J = 7.6 Hz, 
1H), 7.34 (d, J = 8.2 Hz, 1H), 7.30 – 7.22 (m, 4H), 7.19 (dd, J = 9.2, 3.6 Hz, 
4H), 7.14 (d, J = 10.4 Hz, 3H), 7.03 (s, 1H), 6.94 (d, J = 7.7 Hz, 1H), 6.84 (t, 
J = 7.5 Hz, 1H), 6.63 (s, 1H), 2.60 (s, 1H), 2.48 (s, 3H), 1.81 (d, J = 14.4 Hz, 
1H), 1.64 (s, 1H), 1.52 (d, J = 3.3 Hz, 1H), 1.32 (s, 1H), 1.19 (s, 3H), 0.80 (s, 
3H), 0.75 (s, 9H). 13C NMR (100 MHz, CDCl3) δ 177.46, 175.66, 174.63, 
173.66, 138.62, 138.59, 137.65, 136.68, 135.01, 133.91, 131.91, 131.60, 
130.04, 129.61, 128.24, 128.00, 127.51, 127.27, 127.04, 125.80, 124.88, 

122.54, 121.42, 52.78, 52.46, 52.21, 48.65, 32.87, 32.53, 31.05, 30.82, 28.50, 27.22, 26.22, 21.05. 
The diastereomeric ratio (dr) was determined to be 3:1 by 1H NMR. ESI – TOF MS: Calculated for 
[M+H]+ 362.2115, found [M+H]+ 362.2124. 
 
4-benzylidene-7-fluoro-3-methyl-3-neopentyl-3,4-dihydroquinolin-2(1H)-one (3u). 
 

47% yield, viscous oil. 1H NMR (400 MHz, ) δ 8.90 (s, 1H), 8.80 (s, 1H), 
7.39 (dd, J = 8.3, 6.1 Hz, 1H), 7.26 (d, J = 7.3 Hz, 2H), 7.21 – 7.18 (m, 
3H), 7.13 (d, J = 7.1 Hz, 1H), 7.01 (d, J = 7.2 Hz, 1H), 6.97 (s, 1H), 6.83 
(dd, J = 8.4, 6.1 Hz, 1H), 6.72 – 6.65 (m, 2H), 6.52 – 6.47 (m, 2H), 6.35 
(td, J = 8.6, 2.2 Hz, 1H), 1.78 (d, J = 14.3 Hz, 1H), 1.63 (d, J = 12.6 Hz, 
4H), 1.48 (d, J = 5.0 Hz, 1H), 1.21 (s, 3H), 0.86 (s, 5H), 0.82 (s, 9H). 13C 
NMR (101 MHz, CDCl3) δ 176.12, 175.63, 164.30, 163.80, 162.24, 

161.84, 140.94, 139.21, 138.54, 137.63, 137.52, 136.78, 136.67, 132.27, 132.18, 131.01, 129.15, 
128.37, 128.34, 128.14, 128.05, 127.94, 127.27, 126.94, 126.88, 122.50, 118.44, 110.39, 110.18, 
109.28, 109.07, 102.53, 102.28, 102.07, 101.82, 54.16, 49.52, 49.16, 49.04, 33.35, 32.83, 31.23, 
30.84, 25.55. The diastereomeric ratio (dr) was determined to be 2:1 by 1H NMR. ESI – TOF MS: 
Calculated for [M+H]+ 338.1915, found [M+H]+ 338.1918. 
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1-(4-benzylidene-1,3-dimethyl-2-oxo-1,2,3,4-tetrahydroquin olin-3-yl)-2-methylpropan-2-yl 
benzoate (4b).  

 
58% yield, pale-yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.93 (d, J = 
8.0 Hz, 2H), 7.80 (d, J = 8.0 Hz, 2H), 7.50 – 7.41 (m, 2H), 7.36 (t, J 
= 7.6 Hz, 2H), 7.34 – 7.28 (m, 3H), 7.25 (t, J = 7.8 Hz, 1H), 7.21 – 
7.15 (m, 6H), 7.11 – 7.06 (m, 3H), 7.02 – 6.97 (m, 3H), 6.97 – 6.90 
(m, 3H), 6.81 (d, J = 8.1 Hz, 1H), 6.71 (t, J = 7.5 Hz, 1H), 6.64 (s, 1H), 
3.27 (s, 3H), 3.18 (s, 3H), 2.41 (d, J = 15.0 Hz, 1H), 2.27 (d, J = 15.1 
Hz, 1H), 2.14 (d, J = 15.0 Hz, 1H), 1.83 (d, J = 15.0 Hz, 1H), 1.68 (s, 

3H), 1.53 (s, 3H), 1.48 (s, 3H), 1.43 (s, 3H), 1.39 (s, 3H), 1.26 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 
173.18, 172.81, 165.64, 165.59, 139.26, 139.05, 138.49, 138.36, 137.26, 132.58, 132.49, 131.85, 
131.83, 131.36, 130.20, 129.57, 129.42, 128.91, 128.78, 128.41, 128.28, 128.17, 128.14, 127.83, 
126.99, 126.95, 126.91, 126.80, 124.18, 123.39, 122.42, 114.65, 113.86, 84.01, 83.48, 49.15, 
48.58, 44.84, 30.69, 30.62, 28.19, 27.96, 26.87, 26.56, 24.65, 19.88. The diastereomeric ratio 
(dr) was determined to be 1:1 by 1H NMR. ESI – TOF MS: Calculated for [M+Na]+ 462.2040, found 
[M+Na]+ 462.2031. 
1-(4-benzylidene-1-methyl-2-oxo-1,2,3,4-tetrahydroquinolin-3-yl)-2-methylpropan-2-yl 
benzoate (4c).  
 

50%, yellow solid, 127.8 – 129.3 °C. 1H NMR (400 MHz, ) δ 7.50 – 
7.43 (m, 2H), 7.41 – 7.31 (m, 5H), 7.31 – 7.25 (m, 1H), 7.23 – 7.16 
(m, 5H), 7.07 – 6.99 (m, 5H), 6.98 – 6.90 (m, 3H), 6.85 (d, J = 5.4 
Hz, 2H), 6.73 (t, J = 7.5 Hz, 2H), 6.40 (s, 1H), 4.30 (t, J = 7.3 Hz, 1H), 
3.58 (dd, J = 8.4, 4.2 Hz, 1H), 3.26 (s, 3H), 3.15 (s, 2H), 2.33 – 2.17 
(m, 2H), 2.10 – 1.93 (m, 2H), 1.58 (s, 6H), 1.47 (s, 2H), 1.41 (s, 2H). 
13C NMR (100 MHz, CDCl3) δ 171.60, 170.55, 165.45, 139.80, 

138.85, 136.23, 136.09, 135.16, 133.44, 132.58, 132.49, 131.78, 131.68, 129.60, 129.53, 129.03, 
129.01, 128.78, 128.68, 128.56, 128.31, 128.14, 128.05, 127.42, 127.08, 126.77, 125.55, 123.50, 
123.37, 122.51, 115.16, 114.74, 82.30, 49.74, 42.58, 42.02, 40.71, 29.91, 29.84, 27.09, 26.67, 
26.62, 26.22. The diastereomeric ratio (dr) was determined to be 1.5:1 by 1H NMR. ESI – TOF 
MS: Calculated for [M+Na]+ 448.1883, found [M+Na]+ 448.1879. 
 
1-(4-benzylidene-1,3-dimethyl-2-oxo-1,2,3,4-tetrahydroquinolin-3-yl)-2-methylpropan-2-yl 
pent-4-enoate (4d). 
 

51% yield, yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.41 (d, J 
= 7.7 Hz, 1H), 7.27 (dd, J = 16.9, 7.9 Hz, 3H), 7.18 (q, J = 7.6 
Hz, 4H), 7.11 (q, J = 6.6 Hz, 2H), 7.03 (t, J = 7.9 Hz, 3H), 6.99 
(s, 1H), 6.93 (dd, J = 16.5, 8.2 Hz, 3H), 6.71 (t, J = 7.6 Hz, 1H), 
6.65 (s, 1H), 5.81 – 5.62 (m, 2H), 5.01 – 4.86 (m, 4H), 3.33 
(s, 2H), 3.31 (s, 3H), 2.25 (s, 3H), 2.20 – 2.13 (m, 2H), 2.13 – 
2.08 (m, 2H), 2.06 – 2.03 (m, 2H), 1.63 (s, 2H), 1.36 (s, 3H), 

1.35 (s, 3H), 1.30 (s, 3H), 1.26 (s, 3H), 1.21 (s, 3H). 

 13C NMR (100 MHz, CDCl3) δ 139.26, 139.17, 139.13, 138.50, 138.45, 137.27, 136.90, 136.88, 
131.28, 130.15, 129.41, 128.96, 128.77, 128.39, 128.19, 128.11, 127.86, 126.95, 126.86, 126.83, 
126.72, 124.21, 123.36, 122.33, 115.33, 115.25, 114.55, 113.78, 83.15, 82.61, 61.43, 49.92, 
48.54, 45.27, 34.88, 34.64, 30.68, 30.61, 28.90, 28.77, 27.79, 27.36, 26.62, 26.45, 24.57, 19.58, 
14.28. The diastereomeric ratio (dr) was determined to be 1.5:1 by 1H NMR. ESI – TOF MS: 
Calculated for [M+Na]+ 440.2196, found [M+Na]+ 440.2191. 
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Tert-butyl-(1-(4-benzylidene-1,3-dimethyl-2-oxo-1,2,3,4-tetrahy droquinolin-3-yl)-2-
methylpropan-2-yl) carbamate (4e). 
 

61% yield, yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.54 (dd, J = 7.7, 
1.4 Hz, 1H), 7.38 – 7.33 (m, 1H), 7.33 – 7.28 (m, 4H), 7.26 – 7.22 (m, 
2H), 7.22 – 7.14 (m, 3H), 7.14 – 7.09 (m, 3H), 7.08 (s, 1H), 7.03 – 
6.95 (m, 3H), 6.77 (td, J = 7.6, 1.0 Hz, 1H), 6.71 (s, 1H), 4.57 (s, 1H), 
4.34 (s, 1H), 3.40 (s, 3H), 3.37 (s, 3H), 1.73 (s, 3H), 1.46 (s, 1H), 1.43 
(s, 9H), 1.41 (s, 1H), 1.40 (d, J = 1.5 Hz, 1H), 1.38 (s, 9H), 1.31 (s, 
3H), 1.23 (s, 3H), 1.21 (s, 3H), 1.14 (s, 3H), 1.08 (s, 3H). 13C NMR 

(100 MHz, CDCl3) δ 173.08, 154.03, 139.18, 139.10, 138.94, 138.25, 137.42, 131.56, 130.37, 
129.45, 129.07, 128.76, 128.58, 128.18, 127.97, 127.86, 126.99, 126.90, 126.79, 126.60, 123.45, 
122.34, 114.58, 113.78, 77.25, 61.44, 53.33, 52.86, 49.41, 48.58, 48.52, 44.47, 30.66, 30.57, 
28.96, 28.57, 25.49, 19.97, 14.29. The diastereomeric ratio (dr) was determined to be 1:1 by 1H 
NMR. ESI – TOF MS: Calculated for [M+Na]+ 457.2462, found [M+Na]+ 457.2462. 
 
3-(((1r,3R)-adamantan-1-yl)methyl)-4-((E)-benzylidene)-1,3-dimethyl-3,4-dihydroquinol in-
2(1H)-one (4f). 

 
41% yield, brown oil. 1H NMR (400 MHz, CDCl3) δ 7.44 (dd, J = 7.7, 
1.5 Hz, 1H), 7.29 – 7.24 (m, 2H), 7.24 (s, 1H), 7.21 – 7.19 (m, 2H), 7.18 
– 7.15 (m, 2H), 7.14 – 7.09 (m, 4H), 7.05 – 7.02 (m, 3H), 6.96 – 6.90 
(m, 4H), 6.69 (td, J = 7.5, 1.0 Hz, 1H), 6.62 (s, 1H), 3.32 (s, 3H), 3.29 
(s, 3H), 1.78 – 1.73 (m, 6H), 1.65 (s, 3H), 1.57 – 1.49 (m, 13H), 1.45 – 
1.40 (m, 10H), 1.38 – 1.37 (m, 6H), 1.20 (s, 3H). 13C NMR (100 MHz, 
CDCl3) δ 174.09, 173.63, 139.44, 139.34, 139.23, 137.70, 130.57, 

129.40, 128.71, 128.44, 128.16, 127.78, 127.67, 127.04, 126.74, 126.68, 125.97, 124.53, 123.17, 
122.00, 114.33, 113.64, 54.43, 50.30, 49.26, 49.22, 45.79, 44.94, 43.31, 42.97, 37.08, 36.88, 
36.84, 36.51, 36.29, 35.29, 35.09, 31.34, 30.55, 30.51, 29.48, 28.81, 28.73, 27.91, 27.57, 27.31, 
25.67. The diastereomeric ratio (dr) was determined to be 1:1 by 1H NMR. ESI – TOF MS: 
Calculated for [M+H]+ 412.2635, found [M+H]+ 412.2639. 
 

4-benzylidene-3-(2,2-dimethylbutyl)-1,3-dimethyl-3,4-dihydroquin olin-2(1H)-one (4g).  

 
54% yield, yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.42 (d, J = 7.7 Hz, 
1H), 7.28 – 7.22 (m, 3H), 7.16 (d, J = 8.0 Hz, 3H), 7.14 – 7.06 (m, 3H), 
7.04 (t, J = 6.3 Hz, 3H), 6.94 (d, J = 5.0 Hz, 2H), 6.91 (s, 1H), 6.69 (t, J = 
7.5 Hz, 1H), 6.62 (s, 1H), 3.32 (s, 3H), 3.30 (s, 3H), 1.64 (s, 3H), 1.51 (d, 
J = 2.6 Hz, 2H), 1.39 (d, J = 14.4 Hz, 1H), 1.29 (d, 1H), 1.20 (s, 3H), 1.09 
– 0.99 (m, 5H), 0.78 (s, 3H), 0.75 (s, 3H), 0.72 (d, J = 2.5 Hz, 6H), 0.56 (t, 
J = 5.5 Hz, 3H), 0.53 (t, J = 5.5 Hz, 3H). 13C NMR (100 MHz, CDCl3) δ 

173.89, 173.74, 140.14, 139.39, 139.35, 138.53, 137.65, 130.66, 130.47, 129.41, 128.72, 128.49, 
128.43, 128.14, 127.77, 126.99, 126.76, 126.68, 126.15, 124.55, 123.19, 122.08, 114.34, 113.68, 
50.49, 49.60, 49.43, 46.42, 36.52, 36.12, 35.43, 35.23, 30.52, 30.49, 27.89, 27.47, 27.09, 26.92, 
25.01, 20.82, 8.25. The diastereomeric ratio (dr) was determined to be 1:1 by 1H NMR. ESI – TOF 
MS: Calculated for [M+H]+ 348.2322, found [M+H]+ 348.2328. 
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4-benzylidene-1,3-dimethyl-3-((1-methylcyclohexyl)methyl)-3,4-dihy droquinolin-2(1H)-one 
(4h). 
 

34% yield, yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.42 (d, J = 7.6 Hz, 
1H), 7.27 – 7.21 (m, 3H), 7.21 – 7.14 (m, 4H), 7.13 – 7.07 (m, 2H), 7.05 
– 7.01 (m, 2H), 6.95 – 6.90 (m, 3H), 6.68 (t, J = 7.5 Hz, 1H), 6.61 (s, 1H), 
3.31 (s, 2H), 3.29 (s, 3H), 1.65 (s, 2H), 1.53 (d, J = 8.5 Hz, 2H), 1.26 – 
1.17 (m, 13H), 1.13 – 0.99 (m, 8H), 0.86 (s, 2H), 0.80 (s, 3H). 13C NMR 
(100 MHz, CDCl3) δ 173.86, 173.73, 140.28, 139.53, 139.42, 139.33, 
138.51, 137.68, 130.54, 129.43, 128.72, 128.50, 128.45, 128.14, 

127.77, 127.05, 126.75, 126.66, 126.05, 124.56, 123.19, 122.07, 114.36, 113.70, 52.78, 49.57, 
49.41, 49.29, 48.80, 39.65, 39.23, 39.13, 38.83, 38.01, 37.85, 37.27, 35.46, 35.31, 30.53, 26.71, 
26.21, 25.32, 24.06, 23.73, 22.62, 22.59, 21.88, 21.31. The diastereomeric ratio (dr) was 
determined to be 1:1 by 1H NMR. ESI – TOF MS: Calculated for [M+H]+ 374.2478, found [M+H]+ 
374.2482.  
 
4-benzylidene-3-(3-(benzyloxy)-2,2-dimethylpropyl)-1-methyl-3,4-dihydroquinolin-2(1H)-one 
(4i). 
 

55% yield, colorless oil. 1H NMR (400 MHz, ) δ 7.43 (d, J = 7.5 Hz, 
1H), 7.25 – 7.22 (m, 5H), 7.17 – 7.11 (m, 5H), 7.11 – 6.98 (m, 7H), 
6.91 (dd, J = 16.8, 8.2 Hz, 2H), 6.76 – 6.66 (m, 2H), 6.43 (s, 1H), 4.45 
– 4.37 (m, 2H), 4.36 – 4.29 (m, 2H), 4.15 – 4.07 (m, 1H), 3.45 – 3.39 
(m, 1H), 3.28 (s, 3H), 3.24 (s, 2H), 3.12 (q, J = 8.9 Hz, 2H), 3.06 – 
2.95 (m, 2H), 1.71 – 1.52 (m, 2H), 1.52 – 1.33 (m, 2H), 0.93 (s, 3H), 
0.90 (s, 3H), 0.75 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 172.48, 

171.83, 139.96, 139.09, 138.94, 138.88, 136.53, 136.45, 136.38, 134.77, 129.34, 129.06, 128.84, 
128.77, 128.74, 128.55, 128.33, 128.22, 127.91, 127.33, 127.16, 127.11, 127.04, 126.65, 125.50, 
123.78, 123.20, 122.33, 115.04, 114.58, 78.81, 78.12, 73.05, 72.74, 50.28, 42.18, 41.43, 39.78, 
35.85, 35.54, 29.81, 29.75, 25.24, 24.86. The diastereomeric ratio (dr) was determined to be 
1.5:1 by 1H NMR. ESI – TOF MS: Calculated for [M+H]+ 426.2428, found [M+H]+ 426.2427. 
 
4-benzylidene-1-methyl-3-(2-oxopropyl)-3,4-dihydroquinolin-2(1H)-one (4j). 
 

40% yield, pale yellow oil. 1H NMR (400 MHz, ) δ 7.48 (dd, J = 7.6, 1.4 Hz, 
1H), 7.32 – 7.27 (m, 3H), 7.18 – 7.15 (m, 1H), 7.12 – 7.09 (m, 5H), 7.02 
(dd, J = 7.7, 1.4 Hz, 1H), 6.98 (d, J = 7.9 Hz, 1H), 6.86 (s, 1H), 6.74 (td, J = 
7.6, 1.0 Hz, 1H), 6.43 (d, J = 1.1 Hz, 1H), 4.42 (t, J = 7.4 Hz, 1H), 3.92 (td, J 
= 6.8, 1.5 Hz, 1H), 3.33 (s, 3H), 3.31 (s, 2H), 2.93 (dd, J = 16.3, 6.7 Hz, 1H), 
2.67 – 2.59 (m, 2H), 2.59 – 2.48 (m, 1H), 2.21 (s, 3H), 1.96 (s, 2H). 13C 
NMR (100 MHz, CDCl3) δ 205.85, 205.22, 170.23, 139.67, 138.36, 136.36, 

133.32, 131.45, 129.32, 129.20, 128.97, 128.85, 128.83, 128.26, 127.71, 127.24, 126.71, 125.59, 
124.61, 123.69, 122.57, 115.36, 114.71, 46.61, 46.16, 41.95, 41.51, 30.73, 30.18, 29.97, 29.79. 
The diastereomeric ratio (dr) was determined to be 1.5:1 by 1H NMR. ESI – TOF MS: Calculated 
for [M+H]+ 306.1489, found [M+H]+ 306.1491. 
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4-benzylidene-3-(2-(3-(4-chlorobenzoyl)phenox  y)-2-methylpropyl)-1,3-dimethyl-3,4-
dihydroq uinolin-2(1H)-one (4k). 
 

40% yield, yellow oil.  1H NMR (400 MHz, CDCl3) δ 
7.66 – 7.62 (m, 4H), 7.62 – 7.58 (m, 2H), 7.58 – 
7.54 (m, 2H), 7.40 – 7.38 (m, 2H), 7.38 – 7.36 (m, 
2H), 7.29 – 7.23 (m, 3H), 7.22 – 7.19 (m, 3H), 7.17 
– 7.08 (m, 3H), 7.07 – 7.01 (m, 4H), 6.96 (dd, J = 
7.7, 1.4 Hz, 1H), 6.92 – 6.89 (m, 1H), 6.88 – 6.81 
(m, 3H), 6.74 – 6.70 (m, 2H), 6.69 – 6.64 (m, 2H), 

3.30 (s, 3H), 3.24 (s, 3H), 2.07 (d, J = 15.0 Hz, 1H), 1.76 – 1.70 (m, 4H), 1.56 – 1.52 (m, 3H), 1.34 
(s, 3H), 1.30 (s, 3H), 1.24 (s, 3H), 1.21 (s, 3H), 1.17 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 194.54, 
194.50, 173.58, 172.82, 159.87, 159.59, 139.45, 139.34, 138.75, 138.67, 138.45, 137.33, 136.33, 
131.58, 131.37, 131.24, 130.25, 129.45, 128.93, 128.77, 128.55, 128.45, 128.21, 128.03, 127.93, 
126.97, 126.87, 126.75, 124.24, 123.20, 122.53, 122.22, 122.05, 114.61, 113.83, 82.41, 81.82, 
52.68, 48.48, 48.33, 47.40, 30.58, 28.32, 27.78, 27.39, 27.26, 25.93, 20.61.. The diastereomeric 
ratio (dr) was determined to be 1:1 by 1H NMR. ESI – TOF MS: Calculated for [M+Na]+ 572.1963, 
found [M+Na]+ 572.1957. 
 
 
 
 
4-benzylidene-3-(2-(3-(4-chlorobenzoyl)phenoxy)-2-methylpropyl)-1-methyl-3,4-
dihydroquinolin-2(1H)-one (4l). 

 

68% yield (major and minor diasteromers), pale 
yellow oil (major diastereomer) and colorless oil 
(minor diastereomer). Major diastereomer: 1H 
NMR (400 MHz, ) δ 7.67 – 7.63 (m, 3H), 7.62 – 
7.58 (m, 2H), 7.41 – 7.36 (m, 2H), 7.32 – 7.26 (m, 
5H), 7.09 – 7.03 (m, 2H), 6.98 – 6.95 (m, 1H), 6.85 
– 6.79 (m, 3H), 4.40 (t, J = 7.1 Hz, 1H), 3.27 (s, 3H), 

2.06 (dd, J = 14.4, 7.6 Hz, 1H), 1.88 (dt, J = 14.4, 7.6 Hz, 1H), 1.26 (s, 3H), 1.21 (s, 3H). 13C NMR 
(100 MHz, CDCl3) δ 194.55, 170.80, 159.80, 138.90, 138.44, 136.37, 136.21, 135.32, 131.54, 
131.24, 128.94, 128.85, 128.79, 128.63, 128.55, 127.49, 126.87, 125.60, 123.32, 122.10, 114.64, 
81.14, 44.69, 41.95, 29.70, 27.08, 26.01. 
Minor diastereomer: 1H NMR (400 MHz, ) δ 7.66 – 7.63 (m, 5H), 7.41 – 7.35 (m, 2H), 7.22 – 7.17 
(m, 2H), 7.13 – 7.09 (m, 4H), 7.09 – 7.04 (m, 3H), 6.99 – 6.95 (m, 4H), 6.74 (td, J = 7.5, 0.7 Hz, 
1H), 6.53 (s, 1H), 3.69 (dt, J = 11.3, 5.6 Hz, 1H), 3.32 (s, 3H), 1.96 – 1.83 (m, 2H), 1.40 (s, 3H), 1.36 
(s, 3H). 13C NMR (100 MHz, CDCl3) δ 194.50, 171.69, 160.07, 139.87, 138.43, 136.36, 133.41, 
131.70, 131.24, 129.35, 129.22, 129.07, 128.92, 128.55, 128.26, 127.26, 123.64, 122.49, 121.72, 
115.19, 81.21, 60.40, 53.42, 49.71, 42.37, 29.92, 27.54, 26.84, 21.05, 14.20. The diastereomeric 
ratio (dr) was determined to be 2:1 by the mass ratio. ESI – TOF MS: Calculated for [M+Na]+ 
558.1806, found [M+Na]+ 558.1816. 
 
 
 
 
 
 
 



 

30 
 

4-benzylidene-3-(5-(2,5-dimethylphenoxy)-2,2-dimethylpentyl)-1-methyl-3,4-
dihydroquinolin-2(1H)-one (4m). 
 

60% yield, pale-yellow oil. 1H NMR (400 MHz, ) δ 7.46 (dt, J 
= 7.8, 3.9 Hz, 1H), 7.29 – 7.25 (m, 3H), 7.21 – 7.16 (m, 3H), 
7.11 – 7.08 (m, 5H), 7.05 – 7.02 (m, 2H), 6.96 (dd, J = 7.8, 
3.0 Hz, 2H), 6.92 (d, J = 7.4 Hz, 2H), 6.75 (d, J = 7.2 Hz, 2H), 
6.58 (d, J = 7.4 Hz, 2H), 6.53 (s, 1H), 6.50 (d, J = 4.4 Hz, 1H), 
4.11 (t, J = 9.0, 4.8 Hz, 1H), 3.84 – 3.80 (m, 2H), 3.68 – 3.59 
(m, 2H), 3.43 (dt, J = 9.5, 4.8 Hz, 1H), 3.32 (s, 3H), 3.30 (s, 
2H), 2.25 (s, 2H), 2.23 (s, 3H), 2.09 (s, 3H), 2.07 (s, 2H), 1.68 

– 1.56 (m, 3H), 1.51 – 1.43 (m, 4H), 1.40 – 1.37 (m, 3H), 0.92 (s, 3H), 0.90 (s, 3H), 0.71 (s, 2H), 
0.70 (s, 2H). 13C NMR (100 MHz, CDCl3) δ 172.52, 171.97, 157.07, 139.98, 139.03, 136.45, 134.68, 
130.27, 130.25, 129.38, 129.03, 128.84, 128.82, 128.72, 128.64, 128.24, 127.36, 127.15, 127.01, 
125.43, 123.76, 123.57, 123.30, 122.40, 120.62, 120.58, 115.04, 114.58, 112.08, 112.03, 68.50, 
50.50, 44.06, 42.26, 41.79, 38.39, 37.71, 34.12, 33.79, 29.83, 29.79, 27.62, 27.39, 27.24, 27.16, 
24.21, 24.12, 21.43, 15.84. The diastereomeric ratio (dr) was determined to be 1.5:1 by 1H NMR. 
ESI – TOF MS: Calculated for [M+H]+ 468.3, found [M+H]+ 468.3. 
 
4-benzylidene-1-methyl-3-((1-tosylpiperidin-4-yl)methyl)-3,4-dihydroquinolin-2(1H)-one (4o) 
 

40% yield (two diasteromers), colorless oil (diastereomer 1) and 
colorless oil (diastereomer 2). Diastereomer 1: 1H NMR (400 MHz, 
CDCl3) δ 7.62 (d, J = 8.2 Hz, 2H), 7.54 (dd, J = 7.6, 1.4 Hz, 1H), 7.41 – 
7.35 (m, 3H), 7.33 (d, J = 8.5 Hz, 3H), 7.24 (d, J = 7.2 Hz, 2H), 7.14 
(td, J = 7.5, 0.9 Hz, 1H), 7.02 (d, J = 7.8 Hz, 1H), 6.92 (s, 1H), 4.05 
(dd, J = 9.9, 6.0 Hz, 1H), 3.79 – 3.72 (m, 1H), 3.68 – 3.60 (m, 1H), 
3.34 (s, 3H), 2.46 (s, 3H), 2.19 (td, J = 11.9, 2.5 Hz, 1H), 2.02 (ddd, J 

= 18.8, 12.0, 5.9 Hz, 2H), 1.70 – 1.56 (m, 2H), 1.41 (dt, J = 6.1, 4.8 Hz, 1H), 1.35 – 1.31 (m, 1H), 
1.21 (ddd, J = 11.5, 5.5, 1.9 Hz, 2H). 13C NMR (100 MHz, CDCl3) δ 170.39, 143.40, 138.37, 136.14, 
135.00, 132.91, 129.52, 129.03, 128.55, 128.24, 127.71, 127.56, 125.72, 125.50, 123.47, 114.62, 
46.36, 46.25, 42.40, 39.23, 32.60, 31.68, 30.70, 29.64, 21.50. 
Diastereomer 2: 1H NMR (400 MHz, CDCl3) δ 7.65 (d, J = 8.2 Hz, 2H), 7.34 (d, J = 8.0 Hz, 2H), 7.26 
– 7.17 (m, 6H), 7.12 (dd, J = 7.7, 1.4 Hz, 1H), 7.03 (d, J = 7.8 Hz, 1H), 6.81 (td, J = 7.6, 0.9 Hz, 1H), 
6.46 (s, 1H), 3.81 – 3.71 (m, 2H), 3.38 (s, 3H), 3.36 (d, J = 8.0 Hz, 1H), 2.47 (s, 3H), 2.32 – 2.21 (m, 
2H), 1.90 – 1.81 (m, 1H), 1.79 – 1.72 (m, 1H), 1.70 – 1.61 (m, 1H), 1.58 – 1.47 (m, 1H), 1.37 – 1.31 
(m, 3H). 13C NMR (100 MHz, CDCl3) δ 171.37, 143.40, 139.61, 136.26, 133.12, 133.07, 129.59, 
129.06, 129.01, 128.38, 128.28, 127.74, 127.31, 123.00, 122.51, 115.14, 60.39, 50.45, 46.23, 
37.32, 32.52, 31.40, 31.21, 29.77, 21.53. The diastereomeric ratio (dr) was determined to be 1:1 
by the mass ratio. ESI – TOF MS: Calculated for [M+H]+ 501.23, found [M+H]+ 501.23. 
 
4-benzyl-1-methyl-3-((1-methylcyclohexyl)methyl)quinolin-2(1H)-one (5a). 
 

66% yield, white solid, 122.0 – 124.0 °C. 1H NMR (400 MHz, CDCl3) δ 7.55 
(d, J = 8.1 Hz, 1H), 7.35 (t, J = 7.8 Hz, 1H), 7.25 (d, J = 8.4 Hz, 1H), 7.15 (t, J 
= 7.9 Hz, 2H), 7.11 – 7.05 (m, 1H), 7.04 – 6.96 (m, 3H), 4.30 (s, 2H), 3.69 
(s, 3H), 2.83 (s, 2H), 0.94 (s, 9H). 13C NMR (100 MHz, CDCl3) δ 162.90, 
143.95, 139.07, 138.65, 131.19, 129.29, 128.70, 127.89, 126.35, 121.79, 
120.64, 114.13, 39.39, 35.49, 34.17, 30.38, 30.28. ESI – TOF MS: 
Calculated for [M+H]+ 320.2009, found [M+H]+ 320.2012. 
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4-benzyl-1,6-dimethyl-3-neopentylquinolin-2(1H)-one (5b). 
 

77% yield, pale-yellow solid, 97.0 – 98.8 °C. 1H NMR (400 MHz, 
CDCl3) δ 7.35 (s, 1H), 7.20 – 7.15 (m, 3H), 7.15 – 7.13 (m, 1H), 7.11 
– 7.05 (m, 1H), 7.02 (d, J = 7.0 Hz, 2H), 4.29 (s, 2H), 3.67 (s, 3H), 2.82 
(s, 2H), 2.21 (s, 3H), 0.93 (s, 9H). 13C NMR (100 MHz, CDCl3) δ 
162.75, 143.68, 138.73, 137.10, 131.08, 131.05, 130.45, 128.68, 
127.89, 126.30, 126.22, 120.57, 114.05, 39.40, 35.37, 34.15, 30.39, 
30.24, 20.96. ESI – TOF MS: Calculated for [M+H]+ 334.2165, found 

[M+H]+ 334.2168. 
 
 
 
 
4-benzyl-7-chloro-1-methyl-3-neopentylquinolin-2(1H)-one (5c). 
 

60% yield, white solid, 151.0 – 152.3 °C. 1H NMR (400 MHz, CDCl3) δ 
7.46 – 7.42 (m, 1H), 7.24 (d, J = 2.0 Hz, 1H), 7.19 – 7.13 (m, 2H), 7.12 
– 7.07 (m, 1H), 6.99 (d, J = 7.0 Hz, 2H), 6.95 (dd, J = 8.7, 2.0 Hz, 1H), 
4.27 (s, 2H), 3.65 (s, 3H), 2.81 (s, 2H), 0.93 (s, 9H). 13C NMR (100 MHz, 
CDCl3) δ 162.74, 143.47, 139.95, 138.29, 135.26, 131.38, 128.78, 
127.82, 127.57, 126.51, 122.05, 119.09, 114.06, 39.39, 35.56, 34.18, 
30.35. ESI – TOF MS: Calculated for [M+H]+ 354.1619, found [M+H]+ 

354.1620. 
 
4-benzyl-7-fluoro-1-methyl-3-neopentylquinolin-2(1H)-one (5d). 
 

62% yield, white solid, 141.9 – 143.0 °C. 1H NMR (400 MHz, CDCl3) δ 
7.53 – 7.47 (m, 1H), 7.19 – 7.13 (m, 2H), 7.12 – 7.06 (m, 1H), 7.00 (d, J 
= 7.6 Hz, 2H), 6.93 (d, J = 10.8 Hz, 1H), 6.71 (t, J = 8.5 Hz, 1H), 4.27 (s, 
2H), 3.64 (s, 3H), 2.81 (s, 2H), 0.93 (s, 9H). 13C NMR (100 MHz, CDCl3) 
δ 164.30, 163.03, 161.83, 143.61, 140.68, 140.58, 138.40, 130.10, 
128.77, 128.40, 128.30, 127.83, 126.48, 109.66, 109.43, 101.06, 
100.80, 39.31, 35.69, 34.13, 30.48, 30.35. ESI – TOF MS: Calculated for 
[M+H]+ 338.1915, found [M+H]+ 338.1917. 

 
1-methyl-4-(4-methylbenzyl)-3-neopentylquinolin-2(1H)-one (5e). 
 

74% yield, viscous yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.56 (dd, 
J = 8.2, 1.3 Hz, 1H), 7.35 (ddd, J = 8.5, 7.1, 1.4 Hz, 1H), 7.25 (dd, J = 
8.5, 0.9 Hz, 1H), 7.02 – 6.94 (m, 3H), 6.90 (d, J = 8.1 Hz, 2H), 4.26 (s, 
2H), 3.69 (s, 3H), 2.83 (s, 2H), 2.19 (s, 3H), 0.93 (s, 9H). 13C NMR (100 
MHz, CDCl3) δ 162.91, 144.14, 139.08, 135.89, 135.53, 131.06, 
129.37, 129.24, 127.75, 126.36, 121.75, 120.67, 114.09, 39.38, 
35.06, 34.14, 30.39, 30.23, 20.96. ESI – TOF MS: Calculated for 
[M+H]+ 334.2165, found [M+H]+ 334.2168. 
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1-methyl-3-neopentyl-4-(thiophen-3-ylmethyl)quinolin-2(1H)-one (5f). 
 

60% yield, yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.59 (d, J = 8.1 Hz, 1H), 
7.39 (t, J = 7.8 Hz, 1H), 7.26 (d, J = 8.4 Hz, 1H), 7.16 – 7.12 (m, 1H), 7.04 (t, 
J = 7.6 Hz, 1H), 6.81 (d, J = 4.9 Hz, 1H), 6.69 (s, 1H), 4.26 (s, 2H), 3.69 (s, 
3H), 2.82 (s, 2H), 0.93 (s, 9H). 13C NMR (100 MHz, CDCl3) δ 162.92, 144.03, 
139.07, 138.81, 130.49, 129.36, 127.70, 126.13, 125.79, 121.68, 121.20, 
120.52, 114.14, 39.27, 34.09, 30.72, 30.37, 30.24. ESI – TOF MS: 
Calculated for [M+H]+ 326.1573, found [M+H]+ 326.1577.  

 
3-(((1r,3r)-adamantan-1-yl)methyl)-4-benzyl-1-methylquinolin-2(1H)-one (5g). 
 

77%, pale-brown solid, 150.5 – 152.3 °C. 1H NMR (400 MHz, CDCl3) δ 
7.55 (d, J = 8.1 Hz, 1H), 7.35 (t, J = 7.8 Hz, 1H), 7.25 (d, J = 8.4 Hz, 1H), 
7.18 – 7.11 (m, 2H), 7.10 – 7.04 (m, 1H), 7.03 – 6.96 (m, 3H), 4.31 (s, 
2H), 3.69 (s, 3H), 2.70 (s, 2H), 1.85 (s, 3H), 1.61 – 1.48 (m, 13H). 13C 
NMR (100 MHz, CDCl3) δ 163.02, 144.02, 139.06, 138.70, 130.15, 
129.21, 128.67, 127.89, 126.32, 121.75, 120.66, 114.12, 43.06, 40.95, 
36.97, 36.31, 35.57, 30.28, 28.96. ESI – TOF MS: Calculated for [M+H]+ 

398.2478, found [M+H]+ 398.2474. 
 

4-benzyl-1-methyl-3-((1-methylcyclohexyl)methyl)quinolin-2(1H)-one (5h):  
 

60% yield, white solid, 114.0 – 115.7 °C. 1H NMR (400 MHz, CDCl3) δ 
7.54 (d, J = 8.1 Hz, 1H), 7.35 (t, J = 7.8 Hz, 1H), 7.24 (d, J = 8.5 Hz, 1H), 
7.18 – 7.11 (m, 2H), 7.10 – 7.04 (m, 1H), 7.03 – 6.95 (m, 3H), 4.31 (s, 
2H), 3.69 (s, 3H), 2.82 (s, 2H), 1.54 – 1.39 (m, 4H), 1.39 – 1.28 (m, 6H), 
0.90 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 163.08, 144.08, 139.08, 
138.72, 131.02, 129.22, 128.67, 127.91, 126.35, 121.74, 120.68, 
114.10, 40.21, 38.34, 36.77, 35.67, 30.28, 26.30, 23.85, 22.33. ESI – 
TOF MS: Calculated for [M+H]+ 360.2322, found [M+H]+ 360.2324. 

 
4-benzyl-3-(2,2-dimethylbutyl)-1-methylquinolin-2(1H)-one (5i). 
 

70% yield, white solid, 112.2 – 113.5 °C. 1H NMR (400 MHz, CDCl3) δ 
7.54 (d, J = 8.1 Hz, 1H), 7.35 (t, J = 7.8 Hz, 1H), 7.25 (d, J = 8.5 Hz, 1H), 
7.15 (dd, J = 12.3, 4.5 Hz, 2H), 7.07 (t, J = 7.1 Hz, 1H), 6.99 (dd, J = 13.1, 
7.3 Hz, 3H), 4.30 (s, 2H), 3.69 (s, 3H), 2.82 (s, 2H), 1.34 (q, J = 7.5 Hz, 
2H), 0.84 (s, 6H), 0.82 (t, J = 7.5 Hz, 3H). 13C NMR (101 MHz, CDCl3) δ 
162.98, 143.97, 139.08, 138.71, 131.30, 129.23, 128.68, 127.91, 
126.33, 121.74, 120.67, 114.10, 38.05, 36.70, 36.14, 35.54, 30.25, 

26.58, 8.71. ESI – TOF MS: Calculated for [M+H]+ 334.2165, found [M+H]+ 334.2172. 
 
tert-butyl (1-(4-benzyl-1-methyl-2-oxo-1,2-dihydroquinolin-3-yl)-2-methylpropan-2-
yl)carbamate (5j). 
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85% yield, white solid, 161.0 – 162.2 °C. 1H NMR (400 MHz, CDCl3) 
δ 7.59 (dd, J = 8.2, 1.2 Hz, 1H), 7.41 (ddd, J = 8.4, 7.2, 1.3 Hz, 1H), 
7.30 (d, J = 7.8 Hz, 1H), 7.19 – 7.13 (m, 2H), 7.11 – 7.07 (m, 1H), 
7.06 – 7.01 (m, 1H), 6.98 (d, J = 7.1 Hz, 2H), 6.73 (s, 1H), 4.33 (s, 
2H), 3.73 (s, 3H), 2.99 (s, 2H), 1.37 (s, 6H), 1.34 (s, 9H). 13C NMR 
(101 MHz, CDCl3) δ 163.88, 155.03, 145.82, 139.00, 138.15, 129.91, 
129.14, 128.78, 127.85, 126.58, 126.49, 122.32, 120.62, 114.39, 

54.73, 40.03, 35.23, 30.47, 28.57, 26.65. ESI – TOF MS: Calculated for [M+H]+ 421.2486, found 
[M+H]+ 421.2482. 
 
1-(4-benzyl-1-methyl-2-oxo-1,2-dihydroquinolin-3-yl)-2-methyl propan-2-yl benzoate (5k). 
 

66% yield, yellow solid, 127.8 – 129.3 °C. 1H NMR (400 MHz, 
CDCl3) δ 7.85 – 7.81 (m, 2H), 7.58 – 7.53 (m, 1H), 7.45 – 7.36 (m, 
2H), 7.32 – 7.26 (m, 3H), 7.15 – 7.09 (m, 2H), 7.08 – 6.99 (m, 2H), 
6.97 (d, J = 7.5 Hz, 2H), 4.41 (s, 2H), 3.71 (s, 3H), 3.47 (s, 2H), 1.65 
(s, 6H). 13C NMR (100 MHz, CDCl3) δ 166.18, 162.77, 145.37, 
139.29, 138.32, 132.37, 132.22, 129.80, 129.44, 128.98, 128.69, 
128.14, 127.87, 126.51, 126.38, 122.01, 120.59, 114.26, 84.89, 
38.31, 35.39, 30.27, 26.66. ESI – TOF MS: Calculated for [M+Na]+ 

448.1883, found [M+Na]+ 448.1874. 
 
 
 
4-benzyl-3-(3-(benzyloxy)-2,2-dimethylpropyl)-1-methylquinolin-2(1H)-one (5l). 
 

62% yield, yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.65 (d, J = 8.1 Hz, 
1H), 7.46 (t, J = 7.8 Hz, 1H), 7.32 – 7.28 (m, 2H), 7.27 – 7.25 (m, 5H), 
7.25 – 7.22 (m, 2H), 7.20 – 7.09 (m, 2H), 7.07 (d, J = 7.9 Hz, 2H), 4.51 
(s, 2H), 4.46 (s, 2H), 3.71 (s, 3H), 3.30 (s, 2H), 3.03 (s, 2H), 1.07 (s, 6H). 
13C NMR (100 MHz, CDCl3) δ 163.02, 143.88, 139.06, 138.93, 138.83, 
131.15, 129.21, 128.61, 128.17, 127.94, 127.12, 127.04, 126.33, 
126.21, 121.74, 120.73, 114.13, 79.49, 72.87, 37.92, 35.59, 34.78, 

30.10, 25.57. ESI – TOF MS: Calculated for [M+H]+ 426.2428, found [M+H]+ 426.2428. 
 
4-benzyl-3-(2,2-dimethyl-3-((triisopropylsilyl)oxy)propyl)-1-methylquinolin-2(1H)-one (5m). 
 

70% yield, white solid, 78.4 – 81.1 °C. 1H NMR (400 MHz, CDCl3) δ 
7.56 (d, J = 8.1 Hz, 1H), 7.35 (t, J = 7.8 Hz, 1H), 7.25 (d, J = 8.5 Hz, 
1H), 7.19 – 7.10 (m, 2H), 7.09 – 7.04 (m, 1H), 7.03 – 6.96 (m, 3H), 
4.34 (s, 2H), 3.68 (s, 3H), 3.42 (s, 2H), 2.89 (s, 2H), 1.02 – 0.96 (m, 
5H), 0.95 (s, 11H), 0.93 (s, 6H), 0.89 (s, 6H). 13C NMR (100 MHz, 
CDCl3) δ 163.03, 144.19, 139.11, 138.63, 131.07, 129.22, 128.58, 
127.86, 126.31, 126.21, 121.74, 120.70, 114.07, 72.95, 39.17, 

35.24, 34.77, 30.21, 24.66, 18.06, 12.05. ESI – TOF MS: Calculated for [M+H]+ 492.4, found 
[M+H]+ 492.4. 
 
4-benzyl-1-methyl-3-(2-oxopropyl)quinolin-2(1H)-one (5n). 
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60% yield, white solid, 140.3 – 141.8 °C. 1H NMR (400 MHz, ) δ 7.60 (dd, 
J = 8.2, 0.9 Hz, 1H), 7.44 (ddd, J = 8.5, 7.3, 1.4 Hz, 1H), 7.33 – 7.30 (m, 1H), 
7.19 (dd, J = 8.1, 6.3 Hz, 2H), 7.14 – 7.09 (m, 1H), 7.08 – 7.05 (m, 3H), 4.19 
(s, 2H), 3.82 (s, 2H), 3.70 (s, 3H), 2.21 (s, 3H). 13C NMR (100 MHz, CDCl3) 
δ 205.77, 161.88, 144.92, 139.23, 137.70, 130.02, 128.84, 127.90, 
127.10, 126.61, 126.15, 122.30, 120.74, 114.40, 42.86, 34.90, 30.22, 
30.06. ESI – TOF MS: Calculated for [M+H]+ 306.1489, found [M+H]+ 

306.1491. 
 
4-benzyl-1-methyl-3-(2-methyl-2-(3-methylcyclopentyl)propyl) quinolin-2(1H)-one (5o). 
 

62% yield, white solid, 107.8 – 109.7 °C. 1H NMR (400 MHz, CDCl3) δ 7.54 
(d, J = 8.1 Hz, 1H), 7.35 (t, J = 7.8 Hz, 1H), 7.25 (d, J = 8.4 Hz, 1H), 7.19 – 7.12 
(m, 2H), 7.10 – 7.05 (m, 1H), 7.04 – 6.98 (m, 3H), 4.30 (s, 2H), 3.69 (s, 3H), 
2.82 (s, 2H), 2.03 – 1.46 (m, 7H), 1.23 – 1.12 (m, 1H), 1.08 – 0.97 (m, 1H), 
0.90 (t, J = 7.3 Hz, 3H), 0.78 (d, J = 3.0 Hz, 6H). 13C NMR (100 MHz, CDCl3) δ 
163.05, 143.90, 139.07, 138.78, 131.43, 129.17, 128.67, 127.93, 126.31, 

121.72, 120.70, 114.09, 52.43, 50.80, 38.84, 38.60, 37.04, 36.25, 35.55, 35.26, 34.70, 34.17, 
30.24, 28.02, 26.32, 24.76, 24.43, 21.15, 20.62. ESI – TOF MS: Calculated for [M+H]+ 388.2635, 
found [M+H]+ 388.2633. 
 
 
4-benzyl-3-(2-(3-(4-chlorobenzoyl)phenoxy)-2-methylpropyl)-1-methylquinolin-2(1H)-one 
(5p). 
 

55% yield, pale-yellow oil. 1H NMR (400 MHz, ) δ 
7.63 – 7.61 (m, 3H), 7.41 (ddd, J = 6.2, 5.3, 1.5 Hz, 
2H), 7.37 – 7.34 (m, 2H), 7.31 (d, J = 8.4 Hz, 1H), 
7.14 (d, J = 7.5 Hz, 2H), 7.10 – 7.04 (m, 3H), 7.04 
– 6.99 (m, 3H), 6.92 – 6.89 (m, 3H), 4.58 (s, 2H), 
3.74 (s, 3H), 3.34 (s, 2H), 1.40 (s, 6H). 13C NMR 
(100 MHz, CDCl3) δ 194.56, 163.00, 159.91, 

146.30, 139.19, 138.77, 138.46, 136.33, 132.78, 131.60, 131.25, 129.83, 128.86, 128.69, 128.54, 
127.88, 126.62, 126.26, 122.32, 122.17, 120.86, 115.41, 114.31, 83.83, 40.06, 35.27, 30.39, 
26.74. ESI – TOF MS: Calculated for [M+H]+ 536.1987, found [M+H]+ 536.1989 
 
4-benzyl-3-(5-(2,5-dimethylphenoxy)-2,2-dimethylpentyl)-1-methylquinolin-2(1H)-one (5q). 
 

 50% yield, colorless oil. 1H NMR (400 MHz, CDCl3) δ 7.55 
(dd, J = 8.2, 1.2 Hz, 1H), 7.37 (ddd, J = 8.5, 7.2, 1.3 Hz, 1H), 
7.26 (dd, J = 8.4, 0.8 Hz, 1H), 7.19 – 7.13 (m, 2H), 7.11 – 7.07 
(m, 1H), 7.04 – 6.99 (m, 3H), 6.91 (d, J = 7.4 Hz, 1H), 6.59 – 
6.54 (m, 2H), 4.31 (s, 2H), 3.84 (t, J = 6.5 Hz, 2H), 3.70 (s, 
3H), 2.88 (s, 2H), 2.23 (s, 3H), 2.08 (s, 3H), 1.84 – 1.73 (m, 
2H), 1.50 – 1.40 (m, 2H), 0.92 (s, 6H). 13C NMR (100 MHz, 
CDCl3) δ 162.96, 157.14, 144.13, 139.07, 138.62, 136.43, 

131.01, 130.73, 130.24, 129.34, 128.71, 127.92, 126.39, 123.63, 121.81, 120.54, 115.66, 114.14, 
112.10, 68.72, 40.04, 38.30, 36.46, 35.58, 30.30, 27.15, 24.62, 21.42, 15.82. ESI – TOF MS: 
Calculated for [M+H]+ 468.3, found [M+H]+ 468.3. 
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14. NMR Spectra of some NHPI esters and the photoinduced cascade 

products 
1-((1,3-dioxoisoindolin-2-yl)oxy)-2-methyl-1-oxopropan-2-yl benzoate 
1H NMR (400 MHz, CDCl3) 

 
13C NMR (100 MHz, CDCl3) 
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1,3-dioxoisoindolin-2-yl 2-((tert-butoxycarbonyl)amino)-2-methylpropanoate 
1H NMR (400 MHz, CDCl3)  
 

 
13C NMR (100 MHz, CDCl3) 
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1,3-dioxoisoindolin-2-yl 3-(benzyloxy)-2,2-dimethylpropanoate 
1H NMR (400 MHz, CDCl3)  

 
13C NMR (100 MHz, CDCl3) 

 
 
 
 



 

38 
 

 
1,3-dioxoisoindolin-2-yl 2-methyl-1,3-dioxane-2-carboxylate 
1H NMR (400 MHz, CDCl3)  

 
13C NMR (100 MHz, CDCl3) 
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1,3-dioxoisoindolin-2-yl 2,2-dimethyl-3-((triisopropylsilyl)oxy)propanoate 
1H NMR (400 MHz, CDCl3)  

 
13C NMR (100 MHz, CDCl3) 
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1,3-dioxoisoindolin-2-yl 2-(4-(4-chlorobenzoyl)phenoxy)-2-methylpropanoate 
1H NMR (400 MHz, CDCl3)  

 
13C NMR (100 MHz, CDCl3) 
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1,3-dioxoisoindolin-2-yl 5-(2,5-dimethylphenyl)-2,2-dimethylpentanoate 
1H NMR (400 MHz, CDCl3)  

 
13C NMR (100 MHz, CDCl3) 
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4-benzylidene-1,3-dimethyl-3-neopentyl-3,4-dihydroquinolin-2(1H)-one (3a). 
1H NMR (400 MHz, CDCl3) 

 
 
 
 
13C NMR (100 MHz, CDCl3) 
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4-benzylidene-1,3,6-trimethyl-3-neopentyl-3,4-dihydroquinolin-2(1H)-one (3b). 
1H NMR (400 MHz, CDCl3) 
 

 
13C NMR (100 MHz, CDCl3) 
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4-benzylidene-7-chloro-1,3-dimethyl-3-neopentyl-3,4-dihydroquin olin-2(1H)-one (3c). 
1H NMR (400 MHz, CDCl3)  

 
13C NMR (100 MHz, CDCl3)  
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4-benzylidene-7-fluoro-1,3-dimethyl-3-neopentyl-3,4-dihydroquinolin-2(1H)-one (3d). 
1H NMR (400 MHz, CDCl3)  

 
13C NMR (100 MHz, CDCl3) 
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Methyl-4-((1,3-dimethyl-3-neopentyl-2-oxo-2,3-dihydroquinolin-4(1H)-ylidene)methyl) 
benzoate (3e) 
1H NMR (400 MHz, CDCl3)  
 

 
13C NMR (100 MHz, CDCl3) 
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1,3-dimethyl-4-(4-methylbenzylidene)-3-neopentyl-3,4-dihydroquinolin-2(1H)-one (3f). 
1H NMR (400 MHz, CDCl3)  

 
 
13C NMR (100 MHz, CDCl3) 
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4-(4-methoxybenzylidene)-1,3-dimethyl-3-neopentyl-3,4-dihydroquinolin-2(1H)-one (3g). 
1H NMR (400 MHz, CDCl3)  

 
 
13C NMR (100 MHz, CDCl3) 
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4-(4-fluorobenzylidene)-1,3-dimethyl-3-neopentyl-3,4-dihydroqui nolin-2(1H)-one (3h). 
1H NMR (400 MHz, CDCl3) 

13C NMR (100 MHz, CDCl3) 
 

 



 

50 
 

 
 
4-benzylidene-7-fluoro-1,3-dimethyl-3-neopentyl-3,4-dihydroquino lin-2(1H)-one (3i). 
1H NMR (400 MHz, CDCl3) 

 
13C NMR (100 MHz, CDCl3) 
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1,3-dimethyl-4-(2-methylbenzylidene)-3-neopentyl-3,4-dihydroquinolin-2(1H)-one (3j). 
1H NMR (600 MHz, CDCl3) 

 
13C NMR (150 MHz, CDCl3) 
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4-benzylidene-1-methyl-3-neopentyl-3,4-dihydroquinolin-2(1H)-one (3k). 
1H NMR (600 MHz, CDCl3) 

 
13C NMR (150 MHz, CDCl3) 
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1-methyl-4-(4-methylbenzylidene)-3-neopentyl-3,4-dihydroquinolin-2(1H)-one (3l). 
1H NMR (400 MHz, CDCl3)  

 
13C NMR (100 MHz, CDCl3) 
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4-benzylidene-7-chloro-1-methyl-3-neopentyl-3,4-dihydroquinolin-2(1H)-one (3m). 
1H NMR (400 MHz, CDCl3)  

 
13C NMR (100 MHz, CDCl3) 
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4-benzylidene-7-fluoro-1-methyl-3-neopentyl-3,4-dihydroquinolin-2(1H)-one (3n). 
1H NMR (400 MHz, CDCl3)  

 
13C NMR (100 MHz, CDCl3) 
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4-benzylidene-1,6-dimethyl-3-neopentyl-3,4-dihydroquinolin-2(1H)-one (3o). 
1H NMR (400 MHz, CDCl3)  

 
13C NMR (100 MHz, CDCl3) 
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1,3-dimethyl-3-neopentyl-4-(pyridin-3-ylmethylene)-3,4-dihydroquinolin-2(1H)-one (3p). 
1H NMR (400 MHz, CDCl3)  

 
13C NMR (100 MHz, CDCl3) 

 
 
 
1,3-dimethyl-3-neopentyl-4-(thiophen-3-ylmethylene)-3,4-dihydroquinolin-2(1H)-one (3q). 
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1H NMR (400 MHz, CDCl3)  

 
13C NMR (100 MHz, CDCl3) 

 
 
 
 
 
4-benzylidene-3-methyl-3-neopentyl-1-tosyl-3,4-dihydroquinolin-2(1H)-one (3r). 
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1H NMR (400 MHz, CDCl3) 

 
13C NMR (100 MHz, CDCl3) 
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1-benzyl-4-benzylidene-3-methyl-3-neopentyl-3,4-dihydroquinolin-2(1H)-one (3s). 
1H NMR (400 MHz, CDCl3) 

 
13C NMR (100 MHz, CDCl3) 
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1-acetyl-4-benzylidene-3-methyl-3-neopentyl-3,4-dihydroquinolin-2(1H)-one (3t). 
1H NMR (400 MHz, CDCl3) 

13C NMR (100 MHz, CDCl3) 
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4-benzylidene-7-fluoro-3-methyl-3-neopentyl-3,4-dihydroquinolin-2(1H)-one (3u). 

1H NMR (400 MHz, CDCl3)  

 

13C NMR (100 MHz, CDCl3) 
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1-(4-benzylidene-1,3-dimethyl-2-oxo-1,2,3,4-tetrahydroquin olin-3-yl)-2-methylpropan-2-yl 

benzoate (4b).  

1H NMR (400 MHz, CDCl3) 

 
13C NMR (100 MHz, CDCl3) 
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1-(4-benzylidene-1-methyl-2-oxo-1,2,3,4-tetrahydroquinolin-3-yl)-2-methylpropan-2-yl 
benzoate (4c). 
1H NMR (400 MHz, CDCl3) 

 
13C NMR (100 MHz, CDCl3) 
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1-(4-benzylidene-1,3-dimethyl-2-oxo-1,2,3,4-tetrahydroquinolin-3-yl)-2-methylpropan-2-yl 
pent-4-enoate (4d). 
1H NMR (400 MHz, CDCl3) 

 
 
13C NMR (100 MHz, CDCl3) 
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Tert-butyl-(1-(4-benzylidene-1,3-dimethyl-2-oxo-1,2,3,4-tetrahy droquinolin-3-yl)-2-
methylpropan-2-yl) carbamate (4e). 
1H NMR (400 MHz, CDCl3) 

 
13C NMR (100 MHz, CDCl3) 
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(3R)-3-(((1r,3R)-adamantan-1-yl)methyl)-4-((E)-benzylidene)-1,3-dimethyl-3,4-dihydroquino- 
lin-2(1H)-one (4f).  
1H NMR (400 MHz, CDCl3) 

 
13C NMR (100 MHz, CDCl3) 
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4-benzylidene-3-(2,2-dimethylbutyl)-1,3-dimethyl-3,4-dihydroquin olin-2(1H)-one (4g). 
1H NMR (400 MHz, CDCl3) 

 
13C NMR (100 MHz, CDCl3) 
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4-benzylidene-1,3-dimethyl-3-((1-methylcyclohexyl)methyl)-3,4-dihy droquinolin-2(1H)-one 
(4h). 
1H NMR (400 MHz, CDCl3) 

 
13C NMR (100 MHz, CDCl3) 
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4-benzylidene-3-(3-(benzyloxy)-2,2-dimethylpropyl)-1-methyl-3,4-dihydroquinolin-2(1H)-one 
1H NMR (400 MHz, CDCl3)  

 
13C NMR (100 MHz, CDCl3) 
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4-benzylidene-1-methyl-3-(2-oxopropyl)-3,4-dihydroquinolin-2(1H)-one (4j). 
1H NMR (400 MHz, CDCl3)  

 
13C NMR (100 MHz, CDCl3) 
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4-benzylidene-3-(2-(3-(4-chlorobenzoyl)phenoxy)-2-methylpropyl)-1,3-dimethyl-3,4-
dihydroq uinolin-2(1H)-one (4k). 
1H NMR (400 MHz, CDCl3) 

 
13C NMR (100 MHz, CDCl3) 
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4-benzylidene-3-(2-(3-(4-chlorobenzoyl)phenoxy)-2-methylpropyl)-1-methyl-3,4-
dihydroquinolin-2(1H)-one (4l – Major and Minor diastereomers). 
1H NMR (400 MHz, CDCl3)  

 
13C NMR (100 MHz, CDCl3) 

 

1H NMR (400 MHz, CDCl3)  
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13C NMR (100 MHz, CDCl3) 
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4-benzylidene-3-(5-(2,5-dimethylphenoxy)-2,2-dimethylpentyl)-1-methyl-3,4-

dihydroquinolin-2(1H)-one (4m). 

1H NMR (400 MHz, CDCl3)  

 

13C NMR (100 MHz, CDCl3) 

 

 



 

76 
 

4-benzylidene-1-methyl-3-((1-tosylpiperidin-4-yl)methyl)-3,4-dihydroquinolin-2(1H)-one (4o). 

1H NMR (400 MHz, CDCl3) 

 

13C NMR (100 MHz, CDCl3) 
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1H NMR (400 MHz, CDCl3) 

 

13C NMR (100 MHz, CDCl3) 
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4-benzyl-1-methyl-3-((1-methylcyclohexyl)methyl)quinolin-2(1H)-one (5a). 
1H NMR (400 MHz, CDCl3) 

 

13C NMR (100 MHz, CDCl3) 

 

 

 



 

79 
 

4-benzyl-1,6-dimethyl-3-neopentylquinolin-2(1H)-one (5b). 

1H NMR (400 MHz, CDCl3)  

 

13C NMR (100 MHz, CDCl3) 
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4-benzyl-7-chloro-1-methyl-3-neopentylquinolin-2(1H)-one (5c). 

1H NMR (400 MHz, CDCl3)  

 
13C NMR (100 MHz, CDCl3) 
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4-benzyl-7-fluoro-1-methyl-3-neopentylquinolin-2(1H)-one (5d). 

1H NMR (400 MHz, CDCl3) 

 

13C NMR (100 MHz, CDCl3) 
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1-methyl-4-(4-methylbenzyl)-3-neopentylquinolin-2(1H)-one (5e). 

1H NMR (400 MHz, CDCl3) 

 

13C NMR (100 MHz, CDCl3) 
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1-methyl-3-neopentyl-4-(thiophen-3-ylmethyl)quinolin-2(1H)-one (5f). 

1H NMR (400 MHz, CDCl3)  

 

13C NMR (100 MHz, CDCl3) 
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3-(((1r,3r)-adamantan-1-yl)methyl)-4-benzyl-1-methylquinolin-2(1H)-one (5g). 
1H NMR (400 MHz, CDCl3)  

 

13C NMR (100 MHz, CDCl3) 
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4-benzyl-1-methyl-3-((1-methylcyclohexyl)methyl)quinolin-2(1H)-one (5h). 

1H NMR (400 MHz, CDCl3) 

 

13C NMR (100 MHz, CDCl3) 

 

 



 

86 
 

4-benzyl-3-(2,2-dimethylbutyl)-1-methylquinolin-2(1H)-one (5i).  

1H NMR (400 MHz, CDCl3) 

 

13C NMR (100 MHz, CDCl3) 
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Tert-butyl (1-(4-benzyl-1-methyl-2-oxo-1,2-dihydroquinolin-3-yl)-2-methylpropan-2-yl)carba- 

mate (5j). 

1H NMR (400 MHz, CDCl3) 

 

13C NMR (100 MHz, CDCl3)  
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1-(4-benzyl-1-methyl-2-oxo-1,2-dihydroquinolin-3-yl)-2-methyl propan-2-yl benzoate (5k). 

1H NMR (400 MHz, CDCl3) 

 

13C NMR (100 MHz, CDCl3) 
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4-benzyl-3-(3-(benzyloxy)-2,2-dimethylpropyl)-1-methylquinolin-2(1H)-one (5l). 

1H NMR (400 MHz, CDCl3) 

 

13C NMR (100 MHz, CDCl3) 
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4-benzyl-3-(2,2-dimethyl-3-((triisopropylsilyl)oxy)propyl)-1-methylquinolin-2(1H)-one (5m) 

1H NMR (400 MHz, CDCl3) 

 

13C NMR (100 MHz, CDCl3)  
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4-benzyl-1-methyl-3-(2-oxopropyl)quinolin-2(1H)-one (5n). 

1H NMR (400 MHz, CDCl3) 

 

13C NMR (100 MHz, CDCl3)  
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4-benzyl-1-methyl-3-(2-methyl-2-(3-methylcyclopentyl)propyl) quinolin-2(1H)-one (5o). 

1H NMR (400 MHz, CDCl3) 

 

13C NMR (100 MHz, CDCl3) 
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4-benzyl-3-(2-(3-(4-chlorobenzoyl)phenoxy)-2-methylpropyl)-1-methylquinolin-2(1H)-one 

(5p). 

1H NMR (400 MHz, CDCl3)  

 

13C NMR (100 MHz, CDCl3) 

 



 

94 
 

4-benzyl-3-(5-(2,5-dimethylphenoxy)-2,2-dimethylpentyl)-1-methylquinolin-2(1H)-one (5q). 

1H NMR (400 MHz, CDCl3)  

 

13C NMR (100 MHz, CDCl3) 
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