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4.1 Introduction

The main organic synthesis relies heavily on reactions that produce carbon-carbon bonds to
create complex, functionalized compounds from widely available substrates. Visible light
has recently experienced a surge that has mirrored a breakthrough in organic synthesis
because of its powerful ability to form bonds. Developing C-C bond by visible-light-initiated
photoredox catalysis via C(sp®)-H functionalization has recently attracted much attention due

to its low cost, environment-friendly, sustainable, and green properties [1-6].

Alkynes serve significant structural roles in an array of organic compounds, bioactive
molecules, and natural products [7]. Researchers in synthetic organic laboratories frequently
use alkynes as intermediates for a range of target-oriented compounds and directly open the

door to functionalized cyclic or acyclic products [8-10].
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Figure 4.1 Biologically active o, p-unsaturated ketones

Hydroacylation entails introducing an acyl group across the n-bond of an alkyne or alkene

to form an enone or a ketone, respectively [11-12]. One could produce a, B-unsaturated
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ketones (chalcones) by hydroacylating terminal alkynes, which is a significant, effective, and

ecologically friendly way to create C-C bonds from C-H bonds [13-15].

In synthetic organic chemistry, o, -unsaturated ketones have been widely used as adaptable
substances, such as vital substrates for Michael addition, Diels-Alder, Morita-Baylis-
Hillman, and epoxidation reactions. a, PB-unsaturated ketones containing natural and
synthetic chalcones have been the subject of extensive research in medicinal chemistry in the
twenty-first century as they have a wide range of biological potential that are fascinating and
useful in therapeutic development, such as anti-inflammatory [16,17], antibiotic [18,19],
antioxidant [20], anticancer [21], antiplatelet [22], antidiabetic [23], aldose reductase
inhibition [24], acetylcholinesterase inhibition [25], immunomodulatory [26], and as non-
purine xanthine oxidase inhibitors [27]. Several chalcone-based medications like
metachalcone [28], a choleretic drug, are used. Chalcones have reportedly been found to
suppress SARS-CoV-2 (COVID-19) [29,30] recently. They are also excellent tools for

synthesizing organic compounds, particularly heterocycles (Figure 4.1) [31].

Because of their enormous significance in chemistry and biology, chalcones (o, -
unsaturated ketones) have undergone in-depth study and have been produced using various
synthetic techniques [11,32-35]. Although these methods are highly efficient for producing
chalcones, most of them are expensive and environment harmful. Moreover, the
hydroacylation of alkynes can result in the synthesis of chalcones [14,15,36-40] (Scheme

4.1a-c).
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Scheme 4.1 Various Strategies for hydroacylation of alkynes
Aldehydes, a-Ox0 Acids, etc., have been used as acyl radical precursors for hydroacylation
[41,42]. In this methodology, we have incorporated methyl arenes as an acyl radical
precursor via C(sp®)-H functionalization for the first time. Hence, there has been a rapid
increase in interest in using organic dyes as metal-free photocatalysts enabled by photo-
energy, which offers excellent prospects for creating ecologically sustainable and effective

methods for achieving molecular assembly [4,43- 45].

Enlightened by the advancements in sustainable development and ongoing investigation into
photo-induced reactions using organic photocatalysts in our laboratory [46-52] herein, we
have developed a green, effective, gentle, and metal-free protocol for the synthesis of
chalcones through photocatalytic hydroacylation of terminal alkynes under mild conditions

and ambient air as oxidant (Scheme 4.2).
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Scheme 4.2 Hydroacylation of alkynes with methyl arenes

4.2 Results and Discussion

To support our hypothesis, we screened the transformation parameters of photocatalyzed
C(sp%)-H activation for the hydroacylation of terminal alkynes (Table 4.1). Initially, the
reaction was conducted by taking toluene (1a) and phenylacetylene (2a) using eosin Y (PC
I) as a photocatalyst in ethanol under ambient atmosphere and blue light irradiation, and the

target product (3a) was produced in 38% yield (Table 4.1 entry 1).

The impact of various photocatalysts was assessed by replacing PC | with metal-free
photocatalysts PC 11, PC Ill, and PC IV, leading to a reduced yield of product (Table 4.1
entries 2-4). More screening into different polar and non-polar solvents revealed that MeCN
was the ideal reaction medium for the present photocatalytic reaction (Table 4.1 entry 5-14).
Water quantity had an effect, which was investigated by taking different ratios of MeCN and
water, and the best result (81%) was obtained when MeCN and water were used in a ratio of
2:1 (Table 4.2 entries 1-5). Different eosin Y loading showed that 3 mol% was still the best

(Table 4.3 entries 1-4).
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Tables 4.1 Optimization Table for Reaction Conditions @

—

CH zZ
©/ 3 ©/ catalyst (3 mol%) O Z O

+ ’
solvent, air, rt
1a 2a Blue LED 3a
Cc
C ;
COOH
Br I Y l Br |
[o) O OH

Br Br o

Eosin Y (PC I) Rose Bengal (PC Il) Rhodamine B (PCIll)  Xanthone (PC IV)
Entry Catalyst Solvent Yield ® (%)
1 PCI EtOH 38
2 PC I EtOH trace
3 PC I EtOH trace
4 PC IV EtOH trace
5 PCI ethanol 27
6 PCI toluene 15
7 PC I THF 22
8 PC I DMSO trace
9 PC I DMF trace
10 PC I H20 44
11 PC I MeCN 46
12 PCI DCM trace
13 PC I acetone trace
14 PCI dioxane 31

(®Reaction Condition: toluene (0.25 mmol), ethynylbenzene (0.25 mmol), catalyst (3 mol
%), solvent (5 mL), Blue LED (18 h) under open air at room temperature. ®isolated yield
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Table 4.2 Screening of ratio of MeCN:Water @

(o}
.
CHs Z eosin Y (3 mol%) Z
©/ * O/ MeCN:H,0 (x:y), air, rt > O O
1a 2a Blue LED 3a
Entry Ratio of MeCN: H20 Yield ® (%)
1 MeCN:H20 (1:1) 70
2 MeCN:H20 (1:2) 74
3 MeCN:H20 (1:3) 77
4 MeCN:H20 (2:1) 81
5 MeCN:H20 (3:1) 79

@Reaction Condition: toluene (0.25 mmol), ethynylbenzene (0.25 mmol), eosin Y (3 mol
%), MeCN:H20 (5mL), Blue LED (18h) under open air at room temperature. ®isolated yield

Table 4.3 Screening of amount of photocatalyst and time @

(o}

CH, =z . , —
O O e (70
1a 2a Blue LED 3a
Entry Eosin Y (mol %) Time (h) Yield ® (%)
1 3 18 81
2 1 18 72
3 2 18 76
4 4 18 79
5 3 14 74
6 3 16 76
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7 3 20 78
8 3 22 80

®Reaction Condition: toluene (0.25 mmol), ethynylbenzene (0.25 mmol), eosin Y (3 mol
%), MeCN:H20 (2:1) (5 mL), Blue LED under open air at room temperature. ®isolated yield

The desired product’s yield was lowered when the light source was changed (Table 4.4
entries 2-6). In the absence of either the photocatalyst or visible light, the cross-coupling
process was terminated, emphasizing the necessity of these parameters (Table 4.4 entry 1).
We observed that the target product's yield was unaffected by time fluctuation (Table 4.3

entries 5-8).

Table 4.4 Screening of different color LEDs @

(o)
©/0H3 . ©/// eosin Y (3 mol%) O Z O
MeCN:H,O (2:1), air, rt
1a 2a visible light 3a
Entry variations in the reaction conditions Yield b
1 in dark nr
2 green LEDs instead of blue LEDs 35
3 purple LEDs instead of blue LEDs 72
4 White LEDs instead of blue LEDs 75
5 20W CFL instead of blue LEDs 70
6 blue LEDs 81

(®Reaction Condition: toluene (0.25 mmol), ethynylbenzene (0.25 mmol), eosin Y (3 mol
%), MeCN:H20O (2:1) (5 mL), in visible light (18 h) under open air at room temperature.
®jsolated yield
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Using the optimized reaction conditions, we examined the generality of the substrate for the
hydroacylation with different aromatic alkynes (2) and methyl arenes (1) in an (E)-specific
fashion (Table 4.5). First, we investigated the variety of aromatic alkynes, and the findings
suggested that the approach has strong functional group compatibility. Alkynes with
different electrical and steric characteristics in their aryl groups were well tolerated and
produced the desired acylated o, B-unsaturated ketones in good to excellent yields (Table

4.5a).

Halogens and other functional groups like methyl, methoxy, hydroxy, and nitro were well
tolerated and afforded the desired product in 81-88% yields (3a-3c, 3h-3k). Additionally, the
efficiency of this transition is not significantly affected by the steric restriction of substitutes
on the aryl group (3d-3g). Di-substituted benzene rings and 1-ethynyl naphthalene
successfully produced the chalcones in 77-89%, and 75% vyields (31-3n & 30). Aromatic
alkynes with thiophene rings generated heteroaromatic chalcones in 67% yields (3p). With
cyclohexylacetylene (3q) the yield decreased to 49%. Next, we focused our attention on
disubstituted alkynes, but no product was formed. (maybe due to steric hindrance provided

by the attached group to the incoming acyl radical).

After demonstrating the generality of aromatic alkynes, we next screened the scope of the
methyl arenes. The formal hydroacylation proceeded well to produce the appropriate
chalcones in high yields when methyl arene substituted at the o-, m-, or p-position were

utilized as the substrates (Table 4.5b).
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Table 4.5 Substrate Scope of aromatic alkynes and methyl arene ©

eosin Y (3 mol%)
.—CH3 + .—___CH
MeCN:H,0 (2:1), air, rt

Methyl Arenes(1) Aromatic Alkynes(2) Blue LED 3a-3af

(a) Scope of the Aromatic Alkynes

? 3a,R=H,81% _
=z 3b, R = NO,, 84% O O Z Z
OO AR FeascRonns
F
R 3d, 84% Cl 3e, 35% 3f, 84%
o}
F P 3h, R=Cl, 84% Z
LR O TG
3j, R = OMe, 88% OMe
39,85% NO, R 3k, R = OH, 84% 3,89% 1
0 ‘ o o]
Z z A~ >
0 @
R R,
3m,R;=CI,R,=Cl, 77% 30, 75% 3p, 67% 3q,49%

3n, R, = Br, R, = Br, 79%

(b) Scope of the Methyl Arenes

o
o
_ 3r, R = Me, 85% _ 3u,R=F, 81% Z
O O 3s, R = NH,, 79% O O 3v, R = NO,, 82% O O
g3t R=OMe.87% 5, 3w R =Cl, 83% R
r 3x, R = OH, 75%
3y, R=CN, 73%

canclrageiieage %O

OMe 3z, 88% 3aa, 85% 3ab R, = Cl, R, = Cl, 79% 3ad, 1% .
’ 3ac, Ry = Br, R, = Br, 80% 3ae, 70%

o) - - -
_ R b ( (c) Biologically active molecule ) --------------------
® ’
N E o
3af, 65% . : = E
: MeO OMe

3ag, 75% OMe

®Reaction Condition: methyl arene (0.25 mmol), aromatic alkynes (0.25 mmol), eosin Y (3
mol %), solvent (5 mL), blue LED (18 h) under open air at room temperature.

Methyl arene with various electron-donating substituents, including methyl, amino,
methoxy, and hydroxyl groups, were well employed on phenylacetylene to produce

chalcones in yields of 79-87%, 75% (3r-3t, 3x), respectively. Utilizing methyl arene with
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electron-withdrawing substituents such as fluoro, nitro, chloro, and cyano group as the
substrates, the hydroacylation process still went smoothly (3u-3w, 3y). Regardless of the
ortho- or meta-substituents used, the process produced 3aa and 3z in 85% and 88% yields,
respectively. The di-substituted and naphthalene ring-substituted methyl arene produced the
anticipated chalcone derivatives 3ab-3ac and 3ad in good 79-80%, and 71% yields,
respectively. Heteroaromatic methyl arenes were well tolerated to give the acylated product
in 70, and 65% yield (3ae, and 3af). The strategy was biocompatible and was employed to
create metachalcone in 75% yield (3ag).

4.3 Control Experiment

A series of control experiments were carried out to reveal the hydroacylation process
mechanistically. We studied the UV-visible spectra of the photocatalyst eosin Y, reactants,
and reaction mixture (Figure 4.2). The outcomes demonstrated that the eosin Y and the
reaction mixture could absorb blue light. The following step involved conducting a
Stern—Volmer fluorescence quenching experiment on photocatalyst PC I in the presence of
varying concentrations of toluene la (Figure 4.3a). It was evident that toluene la had a
quenching impact on the excited photocatalysts (PC I*) emission, which indicated that direct
interaction between PC I* and 1a initiated the oxygenation process (Figure 4.4).
Additionally, intermediate A successfully quenched the excited state of PC I, indicating a
direct interaction between PC I* and intermediate A (Figure 4.3b). Furthermore, visible-light
ON-OFF experiments showed that the hydroxylation reaction was interrupted in the dark and
resumed upon further irradiation, confirming that light was required throughout the reaction

(Figure 4.5).
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(o]
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h) ©/CH3 ©/ eosin Y (3 mol%)
+
MeCN:H,0 (2:1), air, rt
1a 2ad Blue LED 3a"'

[M+H]* = 310.1029

Scheme 4.3 Mechanistic Investigation

As shown in Scheme 4.3, the reaction could not create the desired product 3a in an N2
atmosphere, demonstrating the significance of O to the reaction's success. It was also found

that the reaction under oxygen gave essentially identical yield as under an air environment.
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These findings suggested that this transition may depend significantly on the atmospheric
oxygen, or Oz generated in situ from H.O. (Scheme 4.3a). We observed a significant
suppression of the yields of product 3a when the model reaction mixture was incorporated
with a radical scavenger, 2,2,6,6-tetramethylpiperidin-1-oxyalkyl (TEMPOQO) (Scheme 4.3Db).
The generation of corresponding adducts 4a, 5a, 6a, and 7a of radical trapping was
confirmed using HRMS data. The outcome confirms acyl radical formation and the reaction
adheres to the free radical mechanism. There was no yield of product in the absence of the
photocatalyst, demonstrating the significance of the catalyst (Scheme 4.3c). We were able to
isolate intermediate A (Scheme 4.3d), which was detected by *H and *C NMR spectra. The
reaction of 2a with intermediate A (Scheme 4.3e and 4.3f) implicated the active participation
of photocatalyst in the following step. To definitively ascertain whether the oxygen atom
responsible for the oxidation of toluene originates from air or water, an isotope-labeling
experiment was conducted in the presence of H.O*. However, no isotope-labeled product
was observed (Scheme 4.3g). The observation rules out the involvement of oxygen from
water molecules. A deuterium labeling experiment was conducted (Scheme 4.3h). The

inclusion of “D” in product 3a% indicates that the proton of phenylacetylene stays intact.

4.3.1 UV-Vis absorption experiment
The sample was prepared by dissolving 1a, 2a, and a mixture (la+2a+eosin Y) in ethanol
solvent [Conc. reaction mixture = 1.25x10*mol/L]. The absorption was measured, and the

result is shown in Figure 4.2.

Department of Chemistry, IIT (BHU), Varanasi. Page 136



Chapter-4

2.0 4

1a
2a
1a+2a+EY

-
o
!

Absorbance (a.u.)
5
1

o
(]
1

0.0 4

2;0 ’ 3(|)0 ' 3;0 l 4(')0 ' 4;0 ' 5ll)0 ' 5;‘:0 ' 600
Wavelength (nm)
Figure 4.2 UV-Vis absorption spectra of (1a+2a)

4.3.2 Stern-Volmer Fluorescence Quenching Studies
The solution of 1a in ethanol was added to the appropriate amount of eosin Y (EY) in a
fluorescence experiment. The addition of 1a was repeated 5 consecutive times. After each
addition, we recorded the emission spectra. The solutions were excited at 551 nm, and the
emission was acquired from 0 nm to 650 nm. The result shown in Figure 4.3a indicates that

1a quenches the excited state of EY and its emission. The same was repeated for fluorescence

quenching of eosin Y with Intermediate A, shown in Figure 4.3b.
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Figure 4.3 a, b The fluorescence emission spectra of EY with quencher 1a, and A
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The Stern-Volmer plot (Figure 4.4a, and b) indicated a linear relationship between the
quencher concentrations and the ratio lo/l. The Stern-Volmer constant Ksv was calculated
using equation 1.
lo/l =1+ Ksv[Q]  ...ceeet. Eq.1
Where I = the intensity of fluorescence of EY, without a quencher

| = the intensity of fluorescence of EY, with a quencher

[Q] = concentration of the quencher

3.0

1.25 |

1.15

lo/l
lo/l

1.10 |

1.05_ >

1.00 | - 1.0 4

T T T T T T
0 5 10 15 20 25

T T T T T T
! 0 5 10 15 20 25
Quencher concentration (mM)

Quencher concentration (mM)

Figure 4.4 a Stern-Volmer plot of EY with different conc. of quencher 1a
b Stern-Volmer plot of EY with different conc. of quencher A

4.3.3 ON-OFF Experiments

Under the prescribed conditions, a reaction between 1a and 2a was carried out on a scale of
0.25 mmol. Sequential periods of stirring the reaction mixture in the presence of visible light
(blue LED) and then stirring in the absence of light were conducted. Each time a time point
was reached, one reaction system was suspended, and it was later purified using column
chromatography to yield the appropriate products 3a. Using the product's weight, the yield

of 3a was calculated (Figure 4.5).
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Figure 4.5 Light-Dark cycle experiment

4.4 Proposed Mechanism

Based on the above control experiments and literature reviews [49,53-55], we suggested a
plausible mechanism for photo-induced hydroacylation via C(sp®)-H activation (Scheme
4.4). First of all, methyl arene gets converted into intermediate A (already discussed in our
previous work, ref-49). When exposed to blue light, eosin Y (PC I) transforms to its excited
state (PC I*), which removes aldehydic hydrogen from intermediate A, resulting in the acyl
radical intermediate B. This intermediate B attacks phenyl acetylene 2a to form radical
intermediate C. Radical intermediate C undergoes the reverse HAT (RHAT) cycle to mediate
the recovery of PC and give the desired product 3a. (pathway a) Alternatively, a HAT process
involving another benzaldehyde molecule and radical C could be employed to attain the
desired outcome 3a. Subsequently, an RHAT between an acyl radical B and PC I-H could

regenerate the ground state PC I. (pathway b)
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Scheme 4.4 Plausible mechanism

4.5 Conclusions

In conclusion, we have developed the first method for hydroacylating terminal alkynes
employing C(sp®)-H functionalized methyl arenes as the acylating agent using metal-free
photoredox catalysis in a more environmentally friendly solvent. Hydroacylation allows a
wide variety of chalcones to be easily produced in good to outstanding yields with strong
functional group tolerance. The current approach is cost-effective, atom-efficient,
ecologically benign, and tolerates various functional groups. The detailed mechanistic
analysis showed that a metal-free catalyst catalyzes the process and follows a radical

pathway, and the development of intermediates indicates C-H functionalization.
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4.6 Experimental Procedures

4.6.1 General procedure for the preparation of chalcones

A 25 mL RB flask equipped with a magnetic stirring bar was charged with methyl arenes 1
(0.25 mmol, 1.0 equiv.), eosin Y (3 mol %,) and solvent (MeCN:H20, v/v-2:1, 5 mL). The
mixture was then stirred at room temperature and irradiated with blue LED light strips for 6
h under the open air. After that phenylacetylene derivatives 2 (0.25 mmol, 1.0 equiv.) were
added to the reaction mixture. The progress of the reaction was monitored via TLC. After
completion of the reaction, the resultant mixture was extracted with ethyl acetate (20 mL x
3), and the resulting organic layer was collected and dried with MgSOa4. Following the
solvent's removal under reduced pressure, the crude product was purified by silica gel

column chromatography with 15% ethyl acetate/ n-hexane to get the desired product.

4.6.2 1 mmol Scale Synthesis of Product 3a

(o)
Z
©/CH3 ©// eosin Y (3 mol%) O Z O
+ >
MeCN:H,0 (2:1), air, rt
1a (1 mmol)  2a (1 mmol) Blue LED 3a, 78% yield

A 100 mL RB flask equipped with a magnetic stirring bar was charged with toluene 1a (0.107
mL, 1 mmol, 1.0 equiv.), eosin Y (41.5mg, 3 mol %,) and solvent (MeCN:H-O, v/v-2:1, 20
mL). The mixture was then stirred at room temperature and irradiated with blue LED light
strips for 6 h under the open air. After that phenylacetylene 2a (0.110 mL, 1 mmol, 1.0
equiv.) was added to the reaction mixture. The progress of the reaction was monitored via
TLC. After completion of the reaction, the resultant mixture was extracted with ethyl acetate

(30 mL x 3), and the resulting organic layer was collected and dried with MgSOa. Following
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the solvent's removal under reduced pressure, the crude product was purified by silica gel
column chromatography with ethyl acetate/ n-hexane (1:7) to get the desired product 3a

(162.4mg, 78%).

4.7 Characterization of compounds
(E)-Chalcone (3a)

o) 81% vyield; creamy yellow solid; m.p. 57-59°C; *H NMR (500 MHz,
O 7 O CDCls) 6 8.07 —8.04 (m, 2H), 7.84 (d, J = 15.7 Hz, 1H), 7.68 (dd, J
= 6.4, 3.2 Hz, 2H), 7.62 (t, J = 7.4 Hz, 1H), 7.58 — 7.52 (m, 3H), 7.45 (dd, J = 5.0, 1.8 Hz,
3H). 13C NMR (126 MHz, CDCls) § 190.6, 144.9, 138.2, 134.9, 132.8, 130.5, 128.9, 128.6,
128.5, 128.4, 122.2. HRMS (ESI) m/z: [M+H]" calculated for C15H130 : 209.0966; found:

209.0964.

(E)-3-(4-Nitrophenyl)-1-phenylprop-2-en-1-one (3b)
o 84% vyield; light blue solid; m.p. 110-111°C; 'H NMR (500
O 7 O MHz, CDCls) & 8.00 (d, J = 8.7 Hz, 2H), 7.84 (d, J = 15.7 Hz,
"o 1H), 7.69 — 7.66 (m, 2H), 7.51 (dd, J = 12.2, 3.5 Hz, 3H), 7.47
— 7.44 (m, 3H). 3C NMR (126 MHz, CDCl3) § 189.2, 145.4, 139.2, 136.5, 134.7, 130.7,
129.9, 129.0, 128.9, 128.5, 121.5. HRMS (ESI) m/z: [M+H]" calculated for C15H12NO3 :

254.0817; found: 254.0818.
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(E)-3-(4-Fluorophenyl)-1-phenylprop-2-en-1-one (3c)
o 83% vyield; light yellow solid; m.p. 104-106°C; 'H NMR (500
O 7 O MHz, CDCls) & 8.09 (dd, J = 8.9, 5.4 Hz, 2H), 7.84 (d, J = 15.7
] Hz, 1H), 7.69 — 7.66 (m, 2H), 7.53 (d, J = 15.7 Hz, 1H), 7.47 —
7.44 (m, 3H), 7.21 (t, J = 8.6 Hz, 2H). 13C NMR (126 MHz, CDCl3) 5 188.9, 166.6, 164.62,
145.1, 134.8, 131.1 (d, J = 9.2 Hz), 130.7, 129.1, 128.5, 121.6, 115.8, 115.7. °F NMR (471
MHz, CDCls) 6 -105.6. HRMS (ESI) m/z: [M+H] + calculated for C1sH12FO : 227.0872;
found: 227.0870.
(E)-1-(4-Bromophenyl)-3-(3-chlorophenyl)prop-2-en-1-one (3d)
o 84% yield; yellowish brown solid; m.p. 91-92°C; *H NMR (500
0 Z O MHz, DMSO-dg) & 8.14 (d, J = 8.6 Hz, 2H), 8.10 (s, 1H), 8.03 (d,
Br & =156 Hz, 1H), 7.84 (d, J = 7.3 Hz, 1H), 7.80 (d, J = 8.6 Hz,
2H), 7.74 (d, J = 15.6 Hz, 1H), 7.54 — 7.47 (m, 2H). 3C NMR (126 MHz, DMSO-ds) 5
188.6, 143.2,137.3, 136.8, 134.3, 132.,131.1, 130.7, 128.5, 128.0, 123.7. HRMS (ESI) m/z:

[M+H]" calculated for C1sH1:BrCIO : 320.9682; found: 320.9685.

(E)-1-(4-Bromophenyl)-3-(2-chlorophenyl)prop-2-en-1-one (3¢)
o 86% yield; yellowish brown solid; m.p. 98-99°C; *H NMR (500
O 7 O MHz, CDCls) 6 7.92 (d, J = 8.6 Hz, 2H), 7.77 (d, J = 15.7 Hz,
o ° 1H), 7.70 — 7.64 (m, 3H), 7.51 (dd, J = 13.8, 11.7 Hz, 2H), 7.44
— 7.37 (m, 2H). 3C NMR (126 MHz, CDCls) & 188.9, 143.6, 136.6, 136.5, 135.1, 132.0,
130.6, 130.3, 130.1, 128.2, 127.9, 126.9, 122.6. HRMS (ESI) m/z: [M+H]" calculated for

C1sH1:0BrCl : 320.9682; found: 320.9683.

Department of Chemistry, IIT (BHU), Varanasi. Page 143



Chapter-4

(E)-3-(2-Fluorophenyl)-1-phenylprop-2-en-1-one (3f)
o 84% vyield; light yellow solid; m.p. 107-109°C; *H NMR (500 MHz,

O 7 O CDCl3) & 8.04 (d, J = 7.1 Hz, 2H), 7.80 (d, J = 15.7 Hz, 1H), 7.67

] (dd, J = 8.5, 5.4 Hz, 2H), 7.62 (t, J = 6.8 Hz, 1H), 7.54 (t, J = 7.6 Hz,
2H), 7.49 (d, J = 15.7 Hz, 1H), 7.16 — 7.12 (m, 2H). 2*C NMR (126 MHz, CDCl3) & 190.3,
165.1, 163.1, 143.5, 138.2, 132.8, 131.2, 130.3 (d, J = 8.5 Hz), 128.7, 128.5, 121.8, 116.2,
116.1. F NMR (471 MHz, CDCls) & -109.1. HRMS (ESI) m/z: [M+H]" calculated for
CisH120F : 227.0872; found: 227.0874.

(E)-3-(3-Nitrophenyl)-1-phenylprop-2-en-1-one (39g)
o 85% vyield; light yellow solid; m.p. 115-117°C; *H NMR (500 MHz,

O 7 O CDCl3) & 8.54 (s, 1H), 8.30 (dd, J = 8.2, 1.4 Hz, 1H), 7.94 (d, J =

No, 8.5Hz, 3H),7.87(d,J=15.7 Hz, 1H), 7.82 (d, J = 8.7 Hz, 1H), 7.71
(d, J = 8.6 Hz, 2H), 7.64 (dd, J = 11.8, 9.6 Hz, 2H). 3C NMR (126 MHz, CDCl3) & 188.5,
142.2, 136.5, 136.3, 134.4, 132.1, 130.1, 129.6, 128.6, 124.8, 124.0, 122.3. HRMS (ESI)
m/z: [M+H]" calculated for C1sH12NOs : 254.0817; found: 254.0820.

(E)-1-(4-Bromophenyl)-3-(4-chlorophenyl)prop-2-en-1-one (3h)
o) 84% yield; yellowish brown solid; m.p. 97-98°C; ‘H NMR

O 7 O (500 MHz, CDCl3) 6 7.90 (d, J = 8.5 Hz, 2H), 7.78 (d, J =
> “ 15.7 Hz, 1H), 7.67 (d, J = 8.5 Hz, 2H), 7.59 (d, J = 8.5 Hz,
2H), 7.47 (d, J = 15.7 Hz, 1H), 7.42 (d, J = 8.5 Hz, 2H). 3C NMR (126 MHz, CDCls) &
189.1, 143.9, 136.7, 136.7, 133.2, 132.0, 130.0, 129.6, 129.3, 128.1, 121.8. HRMS (ESI)

m/z: [M+H]" calculated for C1sH11BrCIO : 320.9682; found: 320.9680.

Department of Chemistry, IIT (BHU), Varanasi. Page 144



Chapter-4

(E)-1-(4-Bromophenyl)-3-(p-tolyl)prop-2-en-1-one (3i)
86% vyield; yellow solid; m.p. 102-103°C; *H NMR (500
MHz, CDCl3) 5 7.91 (d, J = 8.5 Hz, 2H), 7.82 (d, J = 15.7 Hz,
1H), 7.67 (d, J = 8.6 Hz, 2H), 7.57 (d, J = 8.1 Hz, 2H), 7.46
(d, J = 15.7 Hz, 1H), 7.26 (d, J = 8.0 Hz, 2H), 2.42 (s, 3H). 3C NMR (126 MHz, CDCl3) &
189.5, 1455, 141.4,137.1, 131.9, 130.0, 129.8, 128.9, 127.7, 120.5, 21.6. HRMS (ESI) m/z:

[M+H]" calculated for C1sH14BrO : 301.0228; found: 301.0229.

(E)-1-(4-Bromophenyl)-3-(4-methoxyphenyl)prop-2-en-1-one (3j)
88% vyield; yellowish brown solid; m.p. 100-101°C; H
NMR (500 MHz, DMSO-de) & 8.09 (d, J = 8.6 Hz, 2H),
one 7.87 (d, J = 8.8 Hz, 2H), 7.81 — 7.72 (m, 4H), 7.03 (d, J =
8.8 Hz, 2H), 3.83 (s, 3H). *C NMR (126 MHz, DMSO-ds) 5 188.6, 162.0, 145.0, 137.3,
132.3,131.4, 130.9, 127.7, 127.5, 119.6, 114.9, 55.9. HRMS (ESI) m/z: [M+H]* calculated

for C16H14BrO, : 317.0177; found: 317.0171.

(E)-1-(4-Bromophenyl)-3-(4-hydroxyphenyl)prop-2-en-1-one(3k)
84% yield; yellowish solid; m.p. 81-83°C; *H NMR (500
MHz, CDCls) § 9.64 (s, 1H), 7.91 (d, J = 8.5 Hz, 2H), 7.79
o (d, J = 15.7 Hz, 1H), 7.68 (d, J = 8.5 Hz, 2H), 7.60 (d, J =
8.5 Hz, 2H), 7.47 (d, J = 15.7 Hz, 1H), 7.42 (d, J = 8.5 Hz, 2H). 13C NMR (126 MHz, CDCl5)
6 189.1, 157.3, 143.9, 136.7, 133.2, 131.9, 130.0, 129.6, 129.3, 128.1, 121.9. HRMS (ESI)

m/z: [M+H] + calculated for C1sH12BrO> : 303.0020; found: 303.0023.
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(E)-1-(4-Bromophenyl)-3-(3,4-dimethoxyphenyl)prop-2-en-1-one (3I)

(o} 89% vyield; yellowish brown solid; m.p. 98-99°C; 'H
>
O O NMR (500 MHz, CDClI3) 6 7.90 (d, J = 8.4 Hz, 2H), 7.79
Br OMe
OMe (d, J=15.6 Hz, 1H), 7.67 (d, J =8.3 Hz, 2H), 7.35 (d, J =

15.6 Hz, 1H), 7.26 (dd, J = 8.3, 1.9 Hz, 1H), 7.18 (d, J = 1.8 Hz, 1H), 6.93 (d, J = 8.3 Hz,
1H), 3.98 (s, 3H), 3.96 (s, 3H). 3C NMR (126 MHz, CDCl3) & 189.5, 151.7, 149.3, 145.6,
137.2,131.9,129.9,127.7,123.3,119.5, 111.9, 110.2, 56.0, 56.0. HRMS (ESI) m/z: [M+H]*
calculated for C17H16BrOs : 347.0283; found: 347.0280.

(E)-3-(2,4-Dichlorophenyl)-1-phenylprop-2-en-1-one (3m)
o 77% vyield; yellowish brown solid; m.p.; 133-134°C; 'H NMR

O 7 O (500 MHz, CDCl3) & 8.13 (d, J = 15.8 Hz, 1H), 8.06 — 8.02 (m,

° ° 2H), 7.71 (d, J = 8.5 Hz, 1H), 7.63 (t, J = 6.8 Hz, 1H), 7.54 (t, J
= 7.6 Hz, 2H), 7.50 (dd, J = 8.9, 6.8 Hz, 2H), 7.33 (d, J = 6.8 Hz, 1H). 3C NMR (126 MHz,
CDCls) § 190.1, 139.4, 137.8, 136.5, 136.1, 133.1, 131.9, 130.2, 128.7, 128.6, 128.5, 127.6,

125.1. HRMS (ESI) m/z: [M+H]" calculated for C15H11Cl>0 : 277.0187; found: 277.0185.

(E)-3-(2,4-Dibromophenyl)-1-phenylprop-2-en-1-one (3n)
o) 79% yield; yellowish brown solid; m.p. 142-143°C; 'H NMR

O 7 O (500 MHz, CDCl3) § 8.13 (d, J = 15.8 Hz, 1H), 8.06 — 8.02 (m,

> > 2H), 7.71 (d, J = 8.5 Hz, 1H), 7.63 (t, = 6.8 Hz, 1H), 7.54 (t, J
= 7.6 Hz, 2H), 7.50 (dd, J = 8.9, 6.8 Hz, 2H), 7.33 (d, J = 6.8 Hz, 1H). 3C NMR (126 MHz,
CDCls) § 190.2, 139.4, 137.8, 136.5, 136.1, 133.1, 131.9, 130.2, 128.7, 128.6, 128.5, 127.6,

125.1. HRMS (ESI) m/z: [M+H]" calculated for C1sH11Br20 : 364.9177; found: 364.9180.
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(E)-3-(Naphthalen-1-yl)-1-phenylprop-2-en-1-one (30)
o ‘ 75% yield; yellowish brown solid; m.p. 178-179°C; *H NMR (500

O Z O MHz, DMSO-ds) 5 8.58 (d, J = 15.4 Hz, 1H), 8.28 (dd, J = 15.3,

7.8 Hz, 2H), 8.23 - 8.19 (m, 2H), 8.08 (d, J = 8.2 Hz, 1H), 8.05 -
8.00 (m, 2H), 7.70 (dd, J = 15.4, 8.0 Hz, 2H), 7.62 (dt, J = 10.0, 7.8 Hz, 4H). *C NMR (126
MHz, DMSO-ds) & 189.6, 140.4, 138.0, 133.8, 133.7, 131.8, 131.7, 131.3, 129.3, 129.3,
129.1, 127.7, 126.8, 126.2, 126.2, 125.1, 123.5. HRMS (ESI) m/z: [M+H]* calculated for
CisH150 : 259.1123; found: 259.1120.

(E)-1-Phenyl-3-(thiophen-2-yl)prop-2-en-1-one (3p)
o} 67% vyield; light yellow solid; m.p. 78-80°C; *H NMR (500 MHz,
7 S// CDCls)  8.05 —8.01 (m, 2H), 7.97 (d, J = 15.3 Hz, 1H), 7.62 — 7.58
(m, 1H), 7.53 (dd, J = 10.7, 4.3 Hz, 2H), 7.45 (d, J = 5.1 Hz, 1H), 7.39 (d, J = 3.6 Hz, 1H),
7.36 (d, J = 15.4 Hz, 1H), 7.13 — 7.10 (m, 1H). 3C NMR (126 MHz, CDCl3) & 189.9, 140.4,
138.2, 137.2, 132.8, 132.1, 128.8, 128.6, 128.4, 128.4, 120.8. HRMS (ESI) m/z: [M+H]*

calculated for C13H11SO : 215.0531; found: 215.0535.

(E)-3-Cyclohexyl-1-phenylprop-2-en-1-one (3q)
o 49% vyield; yellowish liquid; *H NMR (500 MHz, CDCls) & 7.96 (d,
o J=7.7Hz, 1H), 7.88 (d, J = 7.6 Hz, 2H), 7.48 (t, J = 7.5 Hz, 2H),
6.96 (d, J = 15.1 Hz, 1H), 6.50 (dd, J = 15.1, 10.2 Hz, 1H), 3.07 — 2.99 (m, 1H), 1.93 - 1.81
(m, 1H), 1.06 (t, J = 7.0 Hz, 1H), 0.99 — 0.94 (m, 2H). 13C NMR (126 MHz, CDCls) & 188.7,
154.1, 136.9, 136.0, 131.7, 131.3, 127.2, 121.7, 43.7, 42.7, 36.7, 25.9. HRMS (ESI) m/z:

[M+H]" calculated for C1sH190 : 214.1358; found: 214.1255.
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(E)-3-(4-Bromophenyl)-1-(p-tolyl)prop-2-en-1-one (3r)
o 85% vyield; creamy yellow solid; m.p. 87-88°C; 'H NMR

=
O O (500 MHz, CDClI3) 6 7.91 (d, J = 8.5 Hz, 2H), 7.82 (d, J =
H,;C Br
15.7 Hz, 1H), 7.66 (d, J = 8.5 Hz, 2H), 7.56 (d, J = 8.1 Hz,
2H), 7.45 (d, J = 15.7 Hz, 1H), 7.26 (d, J = 7.9 Hz, 2H), 2.42 (s, 3H). *°C NMR (126 MHz,
CDCI3) 6 189.5, 145.5, 141.4, 137.1, 131.9, 130.0, 129.7, 128.5, 127.7, 120.5, 21.5. HRMS
(ESI) m/z: [M+H]" calculated for C16H14BrO : 301.0228; found: 301.0225.

(E)-1-(4-Aminophenyl)-3-(4-bromophenyl)prop-2-en-1-one (3s)
o 79% vyield; yellowish brown solid; m.p. 117-118°C; 'H

S
O O NMR (500 MHz, CDClz) 6 7.92 (d, J = 8.6 Hz, 2H), 7.77
H,N Br
(d, J =15.7 Hz, 1H), 7.68 (dd, J = 12.6, 5.7 Hz, 3H), 7.52
(d, J=7.7 Hz, 1H), 7.50 (d, J = 15.7 Hz, 1H), 7.44 — 7.37 (m, 2H), 5.22 (s, 2H). *C NMR
(126 MHz, CDCl3) 6 188.9, 143.6, 136.6, 136.4, 135.1, 132.0, 130.4, 130.3, 129.9, 128.2,
127.9, 126.9, 122.6. HRMS (ESI) m/z: [M+H]" calculated for C1sH13BrNO : 302.0180;

found: 302.0185.

(E)-1-(4-Methoxyphenyl)-3-phenylprop-2-en-1-one (3t)
o) 87% yield; creamy yellow solid; m.p. 80-81°C; *H NMR (500

O 7 O MHz, DMSO-ds) 5 8.18 (d, J = 8.9 Hz, 2H), 7.95 (d, J = 15.6
e Hz, 1H), 7.89 (dd, J = 7.2, 2.2 Hz, 2H), 7.72 (d, J = 15.6 Hz,
1H), 7.46 (d, J = 1.7 Hz, 3H), 7.10 (d, J = 8.9 Hz, 2H), 3.88 (s, 3H). 13C NMR (126 MHz,
DMSO-dg) 5 187.8, 163.7, 143.6, 135.3, 131.4, 130.9, 129.4, 129.3, 122.5, 114.5, 56.1.

HRMS (ESI) m/z: [M+H]" calculated for C16H150> : 239.1072; found: 239.1073.
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(E)-3-(4-Bromophenyl)-1-(4-fluorophenyl)prop-2-en-1-one (3u)
o] 81% yield; creamy solid; m.p. 89-91°C; 'H NMR (500 MHz,
CDCl3) 5 7.90 (d, J = 8.6 Hz, 2H), 7.78 (d, J = 15.7 Hz, 1H),
] o 7.67 (d, J = 8.6 Hz, 2H), 7.60 (d, J = 8.4 Hz, 2H), 7.47 (d, J
=15.7 Hz, 1H), 7.42 (d, J = 8.4 Hz, 2H). 3C NMR (126 MHz, CDCl3) 5 189.1, 143.8, 136.7
(d,J=7.5Hz),133.2, 132.0,130.0, 129.6, 129.3, 128.1, 121.9. 1°F NMR (471 MHz, CDCls)
5 -115.8, -115.8, -115.8. HRMS (ESI) m/z: [M+H]" calculated for C1sH11BrFO : 304.9977;
found: 304.9975.

(E)-3-(4-Bromophenyl)-1-(4-nitrophenyl)prop-2-en-1-one (3v)
o 82% vyield; yellowish brown solid; m.p. 134-136°C; H

=
O O NMR (500 MHz, CDClz) 6 7.90 (d, J = 8.6 Hz, 2H), 7.78
O,N Br
(d, J=15.7 Hz, 1H), 7.67 (d, J = 8.6 Hz, 2H), 7.60 (d, J =
8.4 Hz, 2H), 7.47 (d, J =15.7 Hz, 1H), 7.42 (d, J = 8.5 Hz, 2H). 13C NMR (126 MHz, CDCls)
0 189.1, 143.9, 136.7, 136.7, 133.2, 132.1, 130.0, 129.6, 129.3, 128.1, 121.9. HRMS (ESI)

m/z: [M+H]" calculated for C1sH1:BrNO3z : 331.9922; found: 331.9924.

(E)-3-(4-Bromophenyl)-1-(4-chlorophenyl)prop-2-en-1-one (3w)
o 83% yield; creamy solid; m.p. 100-102°C; 'H NMR (500

O 7 O MHz, CDCl3) § 7.91 (d, J = 8.5 Hz, 2H), 7.79 (d, J = 15.7
“ i Hz, 1H), 7.68 (d, J = 8.5 Hz, 2H), 7.60 (d, J = 8.5 Hz, 2H),
7.47 (d, J = 15.7 Hz, 1H), 7.42 (d, J = 8.5 Hz, 2H). 3C NMR (126 MHz, CDCls) & 189.1,
143.8, 136.7, 136.7, 133.2, 131.9, 130.0, 129.6, 129.3, 128.1, 121.8. HRMS (ESI) m/z:

[M+H]" calculated for C1sH1:BrCIO : 320.9682; found: 320.9683.
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(E)-1-(4-Hydroxyphenyl)-3-phenylprop-2-en-1-one (3x)
o} 75% yield; yellowish brown solid; m.p. 77-79°C; *H NMR (500
O Z Q MHz, DMSO-ds) 5 9.64 (s, 1H), 8.28 (d, J = 8.2 Hz, 1H), 8.02
o (d, J = 15.5 Hz, 1H), 7.87 — 7.82 (m, 2H), 7.68 — 7.63 (m, 2H),
7.45 (d, J = 7.1 Hz, 3H), 6.90 (d, J = 8.5 Hz, 1H), 6.78 (t, J = 7.6 Hz, 1H). 13C NMR (126
MHz, DMSO-ds) 6 196.5, 162.5, 145.7, 135.5, 131.2, 129.1, 127.2, 119.7, 116.1, 115.6.

HRMS (ESI) m/z: [M+H]" calculated for C1sH130> : 225.0915; found: 225.0918.

4-Cinnamoylbenzonitrile (3y)
o) 73% vyield; creamy yellow solid; m.p. 110-113°C; 'H NMR
O 7 O (500 MHz, CDCl3) § 8.11 (d, J = 8.6 Hz, 2H), 7.85 (dd, J = 13.3,
v 12.2 Hz, 3H), 7.70 — 7.66 (m, 2H), 7.51 — 7.45 (m, 4H). 13C
NMR (126 MHz, CDCls) 6 189.2, 146.6, 141.5, 134.4, 132.5, 131.2, 129.1, 128.8, 128.7,
121.2,118.0,116.00. HRMS (ESI) m/z: [M+H]" calculated for C16H12NO : 234.0919; found:

234.0918.

(E)-1-(3-Methoxyphenyl)-3-phenylprop-2-en-1-one (3z)

o) 88% vyield; yellowish brown solid; m.p. 75-76°C; 'H NMR (500

4
O O MHz, CDCls) & 8.07 (d, J = 8.9 Hz, 2H), 7.83 (d, J = 15.7 Hz, 1H),
OMe 7.69 — 7.65 (m, 2H), 7.57 (d, J = 15.7 Hz, 1H), 7.47 — 7.44 (m, 1H),

7.43 (dd, J = 4.7, 1.8 Hz, 2H), 7.01 (d, J = 8.9 Hz, 2H), 3.92 (s, 3H). 3C NMR (126 MHz,
CDCls) § 188.8, 163.5, 143.9, 135.1, 131.1, 130.8, 130.3, 128.9, 128.4, 121.9, 113.8, 55.5.

HRMS (ESI) m/z: [M+H]" calculated for C16H150> : 239.1072; found: 239.1070.
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(E)-l-(2-ChIorophenyl)-3-phenylprop-2-en-1-one (3aa)
85% vyield; creamy yellow solid; m.p. 63-65°C; 'H NMR (500 MHz,

O Z DMSO-dg) § 7.77 (dd, J = 7.6, 1.7 Hz, 2H), 7.61 — 7.55 (m, 3H),

¢ 7.51 (dd, J = 7.3, 1.5 Hz, 1H), 7.49 — 7.45 (m, 2H), 7.45 — 7.40 (m,
2H), 7.29 (d, J = 16.1 Hz, 1H). 3C NMR (126 MHz, DMSO-ds) 5 193.7, 146.7, 139.1, 134.5,
132.3, 131.5, 130.6, 130.4, 129.7, 129.5, 129.3, 127.9, 126.7. HRMS (ESI) m/z: [M+H]*
calculated for C1sH12CIO : 243.0577; found: 243.0575.

(E)-1-(2,4-Dichlorophenyl)-3-phenylprop-2-en-1-one (3ab)
79% vyield; yellowish brown solid; m.p. 128-129°C; 'H NMR

/‘5‘\/\‘ (500 MHz, DMSO-ds) & 8.27 (d, J = 8.6 Hz, 1H), 8.20 — 8.16 (m,
2crl|), 8.01 (qC:IJ = 15.6 Hz, 2H), 7.76 (d, J = 2.1 Hz, 1H), 7.70 (t, J = 7.4 Hz, 1H), 7.59 (t, J =
7.7 Hz, 2H), 7.56 (dd, J = 8.5, 2.0 Hz, 1H). 13C NMR (126 MHz, DMSO-d¢) 5 189.4, 137.7,
137.6, 136.1, 135.6, 133.9, 131.8, 130.3, 129.9, 129.3, 129.1, 128.4, 125.8. HRMS (ESI)
m/z: [M+H]" calculated for C1sH11Cl.0 : 277.0187; found: 277.0190.

(E)-1-(2,4-Dibromophenyl)-3-phenylprop-2-en-1-one (3ac)
80% vyield; yellowish brown solid; m.p. 135-136°C; ‘H NMR

/‘\)KA‘ (500 MHz, DMSO-ds) 5 8.28 (s, 1H), 8.18 (d, J = 8.5 Hz, 2H),
o 8.04 (d, J = 15.6 Hz, 1H), 7.97 (d, J = 15.6 Hz, 1H), 7.76 (s, 1H),
7.72-7.68 (m, 1H), 7.59 (t, J = 7.7 Hz, 2H), 7.56 (d, J = 8.5 Hz, 1H). 13C NMR (126 MHz,
DMSO-de) 6 189.6, 137.8, 137.6, 136.1, 135.7, 133.9, 131.8, 130.3, 129.9, 129.4, 129.1,
128.4, 125.8. HRMS (ESI) m/z: [M+H]" calculated for CisH11Br.O: 364.9177; found:

364.9175.
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(E)-1-(Naphthalen-1-yl)-3-phenylprop-2-en-1-one (3ad)
o] 71% yield; light yellow solid; m.p. 188-190°C; *H NMR (500 MHz,
O 7 O DMSO-ds) & 8.70 (s, 2H), 8.26 (d, J = 8.6 Hz, 4H), 8.00 (d, J = 4.6
O Hz, 4H), 7.92 (dd, J = 6.6, 3.1 Hz, 4H), 7.77 (d, J = 15.6 Hz, 2H),
7.57 (d, J = 7.3 Hz, 4H), 7.48 (d, J = 5.1 Hz, 5H), 7.41 (d, J = 8.5 Hz, 4H). 13C NMR (126
MHz, DMSO-ds) 6 188.5, 156.2, 144.2, 136.2, 135.4, 132.5, 131.1, 130.5, 129.5, 129.4,
1225, 121.7. HRMS (ESI) m/z: [M+H]" calculated for Ci9His0O: 259.1123; found:

259.1126.

(E)-3-Phenyl-1-(thiophen-2-yl)prop-2-en-1-one (3ae)
o) 70% yield; grey solid; m.p. 99-100°C; *H NMR (500 MHz, CDCls)
\\s Z §7.91 - 7.86 (m, 2H), 7.71 (dd, J = 4.9, 1.0 Hz, 1H), 7.68 (dd, J =
6.5, 3.1 Hz, 2H), 7.45 (dd, J = 8.9, 6.6 Hz, 4H), 7.23 — 7.21 (m, 1H). 3C NMR (126 MHz,
CDCI3) 6 182.1, 145.5, 144.1, 134.7,133.9, 131.8, 130.6, 128.9, 128.5, 128.2, 121.7. HRMS

(ESI) m/z: [M+H]" calculated for C13H11SO: 215.0531; found: 215.0530.

(E)-3-Phenyl-1-(pyridin-2-yl)prop-2-en-1-one (3af)

o 65% yield; brown red liquid; *H NMR (500 MHz, CDCls) & 7.90 (d,

X =

| N
7.35 (d, J = 15.6 Hz, 1H), 7.26 (dd, J = 8.3, 1.9 Hz, 3H), 7.18 (d, J = 1.8 Hz, 1H), 6.93 (d, J

J=8.4Hz, 2H), 7.79 (d, J = 15.6 Hz, 1H), 7.67 (d, J = 8.3 Hz, 2H),

= 8.3 Hz, 1H). 3C NMR (126 MHz, CDCl3) § 189.5, 151.7, 149.3, 145.6, 131.9, 129.9,
127.7, 123.3, 119.5, 111.2, 110.2. HRMS (ESI) m/z: [M+H]* calculated for C14H12NO

210.2555; found: 210.2553.
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(E)-3-(3,4-Dimethoxyphenyl)-1-(4-methoxyphenyl)prop-2-en-1-one (3ag)

o] 75% vyield; yellowish brown solid; m.p. 101-103°C; *H
S
O O NMR (500 MHz, CDCls) § 8.03 (d, J = 8.9 Hz, 2H),
MeO OMe
OMe 7.74(d,J=15.5Hz,1H), 7.41 (d, J=15.4 Hz, 1H), 7.16

(s, 1H), 6.96 (d, J = 8.9 Hz, 2H), 6.89 (dd, J = 15.6, 8.6 Hz, 2H), 3.94 (d, J = 4.6 Hz, 3H),
3.91 (d, J = 6.7 Hz, 3H), 3.85 (d, J = 9.9 Hz, 3H). 13C NMR (126 MHz, CDCls) 5 190.9,
163.3, 151.3, 149.2, 144.1, 130.7, 130.6, 128.1, 123.0, 119.7, 113.8, 111.1, 110.4, 56.1, 55.9,

55.4. HRMS (ESI) m/z: [M+H]" calculated for C1gH1904: 299.1283; found: 299.1280.

4.8 Spectral data of few compounds

7
f1 (ppm)

Figure 4.6 *H-NMR spectrum of 3a (500 MHz, CDCls)
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Figure 4.7 *C-NMR spectrum of 3a (126 MHz, CDCls)
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Figure 4.8 *H-NMR spectrum of 3r (500 MHz, CDCls)
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Figure 4.9 > C-NMR spectrum of 3r (126 MHz, CDCls)

4.9 HRMS Data
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Figure 4.10 HRMS of compound 3;j
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