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Abstract. An efficient and green synthesis of 1-amidoalkyl-2-naphthols via one-pot three-component con-
densation of aromatic aldehydes, acetamide and 2-naphthol in the presence of catalytic amounts of glyc-
erosulfonic acid in glycerol as a green solvent was elaborated. Also a simple method for the one-pot three-
component synthesis of 2,3-dihydroquinazoline-4(1H)-ones using of isatoic anhydride, aldehydes and
ammonium acetate in the presence of glycerol as a green catalyst and solvent was described. In this light
we introduced the brilliant and valuable role of glycerol in the synthesis of 2,3-dihydroquinazoline-4(1H)-

ones and 1-amidoalkyl-2-naphthols.
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INTRODUCTION

Multicomponent reactions (MCRs), have elicited in-
creasing interest since they have been performed with-
out the need to isolate any intermediate during their
processes, this reduces time and saves both energy and
raw materials.! This reactions play as an important tool
for building diverse and complex organic molecules in a
tandem manner. They are also suitable for library syn-
thesis to meet the demands for high-throughput
screening in the pharmaceutention from both academic
and industrial researchers.? Two of these MCRs are the
synthesis of 1-amidoalkyl-2-naphthols and 2,3-dihydro-
quinazoline-4(1H)-ones. Amidoalkyl naphthols are an
important group of compounds because they have been
found to possess useful biological traits.? 1-amidoalkyl-
2-naphthol derivatives are of significant medical rele-
vance since they can be converted into hypertensive and
bradycardia active 1-aminoalkyl-2-naphthols by amid
hydrolysis reaction.* 1-amidoalkyl-2-naphthols can also
be converted to 1,3-oxazine derivatives with different
biological activities.® Also 2,3-Dihydroquinazolinone
derivatives are an important class of fused heterocycles
that display a wide range of biological, pharmacologi-
cal, and medicinal properties involving antitumor, anti-
biotic, antipyretic, analgesic, antihypertonic, diuretic,
antihistamine, antidepressant, and vasodilating activi-
ties. The preparation of 1-amidoalkyl-2-naphthols can
be carried out by the condensation of aryl aldehydes,

2-naphthol and acetonitrile or amide in the presence of
Lewis or Brensted acid catalysts’ such as K-10 clay,?
Ce(SO4)z,9 iOdil‘le,lO K500W12040'3H20,” p-TSA,12
sulfamic acid,"® cation-exchanged resins,' silica-sulfu-
ric acid," silica supported dual acidic ionic liquid,'®
MoO;-Zr0,"7 and trityl chloride.'® Also, 2,3-dihydro-
quinazoline 4(1H)-ones prepared via one-pot three-
component reaction of aldehydes, isatoic anhydride and
source of ammonia. Therefore various procedures have
been developed for preparing this important class of
compounds.'® Other methods including synthesis of 2,3-
dihydroquinazoline 4(1H)-ones via one-pot three-
component reaction catalyzed by L-pyrrolidine-2-carb-
oxylic acid-4-hydrogen sulfate (supported on silica
gel),?® Cu-CNTs,?' copper-catalyzed,?> Ce(CH3SOs);-
2H,0,%* montmorillonite K-10,2 MCM-41-SO;H,* gal-
lium triflate,?® were also reported. However, most of the
synthetic protocols reported so far suffer from draw-
backs such as low yields, long reaction times, the use of
expensive or toxic metal salts as catalysts, the use of
toxic solvents and tedious work-up procedures. There-
fore, introducing clean, versatile and eco-friendly pro-
cesses have been under permanent attention.

It is well known that most organic reactions occur
in a liquid phase.?” Glycerol is a simple polyol com-
pound. It is a colorless, odorless, viscous liquid that is
widely used in pharmaceutical formulations. Glycerol has
three hydroxyl groups that are responsible for its solu-
bility in water and its hygroscopic nature. The glycerol

* Author to whom correspondence should be addressed. (E-mail: mhajjami@yahoo.com)
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backbone is central to all lipids known as triglycerides.
From the standpoint of green chemistry, glycerol is a
valuable solvent for organic synthesis. Like polar sol-
vents such as water, DMSO and DMF, glycerol is able
to facilitate the dissolution of inorganic salts, acids,
bases, enzymes and many metal transition complexes.
Furthermore, it also dissolves organic compounds that
are poorly miscible in water, many hydrophobic sol-
vents, such as ethers and hydrocarbons, are immiscible
in glycerol.® In this context, glycerol has a clear ad-
vantage compared with most organic solvents. Indeed,
glycerol is a nontoxic, biodegradable and nonflammable
solvent for which no special handling precautions or
storage is required. It is also a by-product of the produc-
tion of biodiesel via trans-esterification and co-product
of the vegetable oil industry.?® In this light we intro-
duced the important role of glycerol in the synthesis of
2,3-dihydroquinazoline-4(1H)-ones and 1-amidoalkyl-
2-naphthols.

EXPERIMENTAL

All chemicals were purchased from Aldrich and Merck
and used without further purification. The known prod-
ucts were characterized by the comparison of their spec-
tral (‘"H NMR, and '*C NMR, Bruker NMR spectrome-
ter FX 400Q; MS, mass spectrometer 70 eV) and physi-
cal data with those of authentic samples.

General Procedure for the Synthesis of 2,3-Dihydro-
quinazoline-4(1H)-ones

A mixture of aldehyde 3 (1 mmol), isatoic anhydride 4
(1 mmol) and ammonium acetate 6 (3 mmol) in glycerol
1 (3 ml) was stirred at 80 °C in a boil bath for the ap-
propriate time. After the completion of the reaction, as
indicated by TLC, the reaction mixture was cooled,
water was added and the mixture was stirred. That glyc-
erol was dissolved in H>O and separated from the mix-
ture. The remained was dissolved in boiling EtOH and
stirred. Solvent was evaporated. Finally solid product
was recrystallized from ethanol. Some of the synthe-
sized compounds were characterized by *CNMR and
"HNMR analyses, and values were compared with the
literature data of known products.

Synthesis of Glycerosulfonic Acid

In order to prepare glycerosulfonic, to glycerol 1 (1 mmol)
in diethyl ether, chlorosulfonic acid (3 mmol) was added
slowly in ice bath. The mixture was stirred for 1 h. After
evaporation of the solvent the product is designated as
glycerosulfonic acid (2, Scheme 1). The viscous liquid
was then supported on the silica gel (1.424 g).
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OH . . OSOzH
HOJ\/OH Chlorosulfonic acid HOASO 0SOH
1 Diethylether, ice bath 3 ) 3

Scheme 1. Synthesis of glycerosulfonic acid

General Procedure for the Synthesis of 1-Amidoalkyl-
2-naphthols

In a typical reaction, to a solution of 2-naphthol 7
(1 mmol), aldehyde 3 (1 mmol) and acetamide 8
(1.5 mmol) in glycerol 1 (0.5 ml), glycerosulfonic acid 2
(0.664 g) was added. Then the reaction mixture was
stirred at 80 °C in a boil bath for the appropriate time
(see Table 5). Reaction progress was monitored by
TLC. After the completion of the reaction, the mixture
was cooled to room temperature, water was added and
the mixture was stirred for 10 minutes. That glycerol
was dissolved in H,O and separated from the mixture.
The residue was dissolved in boiling EtOH and stirred
for 10 minutes. Catalyst was filtered and solvent was
evaporated under reduced pressure. Finally solid prod-
uct was recrystallized from ethanol (Scheme 1). Synthe-
sized compounds were characterized by *CNMR and
"HNMR analyses, and values were compared with the
literature data of known products.

Characterization Data of Selected 2,3-Dihydroquin-
azoline-4(1H)-ones and 1-Amidoalkyl-2-naphthols

2-(4-Chlorophenyl)-2,3-dihydoquinazolin-4(1H)-one (6b)
Mp: 196-197 °C. 'H NMR (250 MHz, DMSO-ds):
Jo/ppm = 8.29 (s, 1H), 7.61-7.43 (m, 5H), 7.26—7.20
(t, 1H), 7.12 (s, 1H), 6.75—-6.63 (m, 2H), 5.75 (s, 1H).
13C NMR (62 MHz, DMSO-ds): 6/ppm = 163.9, 148.1,
141.1, 133.8, 133.4, 129.2, 128.7, 127.8, 117.7, 1154,
114.9, 66.2.

2-(4-Ethoxyphenyl)-2, 3-dihydroquinazolin-4(1H)-one (6d)
Mp: 174—176 °C; 'H NMR (400 MHz, CDCl3): 6/ppm =
7.98 (s, 1H), 7.6 (d, J = 6 Hz, 2H), 7.34 (s, 1H), 7.26
(d, J =2 Hz, 1H), 6.87-7.03 (m, 3H), 6.65 (d, J = 5.6
Hz, 1H), 5.87 (s, 1H), 5.75 (s, 1H), 4.12 (t, J = 4 Hz,
2H), 1.45 (q, J = 6.4 Hz, 3H). 3C NMR (100 MHz,
CDCl3): o/ppm = 164.8, 160.3, 147.4, 133.9, 130.3,
128.8, 128.7, 119.6, 115.7, 114.9, 114.5, 68.7, 63.6,
31.8, 30.9, 14.8.

2-(4-Methylphenyl)-2, 3-dihydroquinazolin-4(1H)-one (6g)
Mp: 225-226 °C; 'H NMR (250 MHz, DMSO-d6):
Jo/ppm = 8.21 (s, 1H), 7.62-7.59 (d, 1H), 7.38-7.35
(d, 2H), 7.26-7.16 (m, 3H), 7.03 (s, 1H), 6.75-6.63
(m, 2H), 5.71 (s, 1H), 2.49-2.42 (s, 3H). *C NMR
(62 MHz, DMSO-d6): J/ppm =164.1, 148.4, 139.1,
138.2, 133.7, 129.3, 127.8, 127.2, 117.5, 115.4, 114.9,
66.8, 21.2.
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N-/(4-Chloro-phenyl)-(2-hydroxy-naphtalen-1-yl)-methyl] -
acetamide (9b)

Mp: 237-239 °C; 'H NMR (400 MHz, DMSO-d6):
J/ppm = 10.1 (s, 1H), 8.51 (d, /=8, 1H), 7.81 (m, 3H),
7.71 (d, J = 8.8, 1H),7.4 (t, J= 7.2, 2H), 7.29 (m, 2H),
7.19 (d, J = 8.4, 2H), 7.14 (d, J = 8, 1H), 2.02 (s, 3H).
B3C NMR (100 MHz, DMSO): J/ppm = 169.9, 153.7,
142.3, 132.7, 131.1, 129.9, 129.1, 128.9, 128.4, 126.9,
123.6,122.9, 118.9, 118.8, 56.6, 47.9, 23.1, 19.1.

N-/(4-Hydroxy-phenyl)- (2-hydroxy-naphtalen- 1-yl)-
methyl]-acetamide (9f)

Mp: 234-236 °C; 'H NMR (400 MHz, DMSO-d6):
Jd/ppm = 9.99 (s, 1H), 9.24 (s, 1H), 8.42 (d, J = 8.4,
1H), 7.88 (s, 1H), 7.78 (m, 2H), 7.37 (s, 1H), 7.25 (t, J =
6.4, 2H), 7.06 (d, J = 8.4, 1H), 7.02 (d, J = 8, 2H), 6.67
(d, J = 8.4, 2H), 1.98 (s, 3H). '3C NMR (100 MHz,
DMSO): ¢/ppm = 169.5, 156.2, 153.5, 133.0, 132.8,
129.5, 129.0, 127.8, 126.6, 123.8, 122.8, 119.6, 119.0,
115.3, 48.0, 23.2.

N-/(3-nitro-phenyl)-(2-hydroxy-naphtalen-1-yl)-methyl] -
acetamide (9h)

Mp: 206-209 °C; 'H NMR (400 MHz, DMSO-d6):
Jo/ppm = 10.17 (s, 1H), 8.65 (d, J = 8, 1H), 8.06 (m,
1H), 8.03 (s, 1H), 7.86 (m, 3H), 7.57 (m, 2H), 7.43 (t,
J =172, 1H), 7.27 (m, 3H), 2.04 (s, 3H). '3C NMR (100
MHz, DMSO): J/ppm = 170.2, 153.8, 148.2, 145.9,
133.3, 132.6, 130.4, 130.1, 129.2, 128.9, 127.3, 123.3,
123.1,121.7,120.9, 118.9, 118.3, 48.1, 23.0.

RESULTS AND DISCUSSION

Here in we investigated glycerol as green media with
dual role for the one-pot three-component reaction of
isatoic anhydride, aromatic aldehydes, and ammonium
acetate for the synthesis of 2,3-dihydroquinazoline de-
rivatives. Also following our current study in the syn-
thesis of 1-amidoalkyl-2-naphthols® we would like to
report that silica supported glycerosulfonic acid as a

solid acid catalyst which has been used in the synthesis
of 1-amidoalkyl-2-naphthol derivatives in glycerol as
solvent (Scheme 2).

Synthesis of 2,3-Dihydroquinazolines

To find the optimized experimental conditions, the reac-
tion of 4-chlorobenzaldehyde with isatoic anhydride and
ammonium acetate in the presence of glycerol as solvent
and catalyst, was selected as a model reaction (Table 1).
A simple comparison between the entries 4 and 5

100 +
90 4
80 A
70 A
60 -
50 A
40 A
30 A
20 A
10 A
0 T T 1
0 50 100 150
t/°C

Figure 1. The effect of temperature on the reaction of 4-chlo-
robenzaldehyde, isatoic anhydride and ammonium acetate

Yield / %

Table 1. Optimization for synthesis of 2-(4-chlorophenyl)-2,3-
dihydoquinazolin-4(1H)-one

Glycerol, 80°C

o)
o)
ArCHO + @f‘\/& + NH,OAc
3 N™ "0 5 1
4H
OH
ArCHO + ,
3

7

NH,COCH,§
8

n(isatoic n(ammonium .
Entry anhydride) / acetate) / wglycerol) / Ylel()i /
mL %@
mmol mmol
1 1.2 1.5 3 -
2 1.2 3 3 37
3 1 3 1 58
4 1 3 2 64
5 1 3 3 97
@ Crude yields.
O
- NH
N /kAr
H
6a-6i
> O
Ar. NH
Glycerosulfonic acid -

o

9a-9i

Scheme 2. One-pot Synthesis of 2,3-dihydroquinazolines and 1-amidoalkyl-2-naphthols
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Table 2. One-pot synthesis of 2,3-dihydoquinazolines in glycerol at 80 °C®

Entry Substrate Product Time / h Yield / %® Mp / °C (Lit.)
O
CHO NH _
. CEL . <8 222-224 .
NK@ (219-222)
H
(e}
5 Q/CHO CELNH 6 o7 196-197
al HJ\@L (198-200)°"
Cl
(e}
CHO CfLNH
204-207
3 H3CO/©/ i 335 86 (209-210)
OCHs OCHs
OCH,
(e}
A /@CHO CEL NH ; 03 174-176
HaCHZCO N)\@ (167-168)*
OCH,CHj
(e}
5 @/CHO CEL NH 5 % 190-192
o H)\CL (195-197)%
Br
(@]
174-178
6 ©/ N 3 87 (184-185)
Br
Br
O
CHO
; /©/ @fL NH ; %0 225-226
! 34
HaG HJ\CL (233-234)
CHs
(@]
5 CHO @fL NH 5 0 194-196
N)\@ (192-193)
F H
F
O
CHO
34
HaCO u*@\ (180-181)
OCHj3

@ Reaction conditions: Aldehydes (1 mmol), isatoic anhydride (1 mmol), ammonium acetate (3 mmol), glycerol (3 mL), $=80 °C.

® Crude yields.

reveals that apart from isatoic anhydride and ammonium
acetate, the amount of glycerol effect on the yield of
product. Therefore, we employed the optimized condi-
tions (1 mmol isatoic anhydride, 3 mmol ammonium
acetate and 3 mL glycerol) for the synthesis of 2,3-
dihydroquinazolines (Entry 5, Table 1).

Furthermore, the model reaction was studied at
different temperatures. As can be seen rising tempera-
tures to 80 °C increased the yield of product. With fur-
ther increase in temperature, the yield was reduced.
Therefore when the reaction was performed at 80 °C, a
higher yield was observed (Figurel).
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To further establish the scope of optimized reac-
tion conditions, variety of electronically divergent aro-
matic aldehydes were treated with isatoic anhydride and
ammonium acetate in glycerol. The presence of elec-
tron-withdrawing and electron-releasing groups on the
aromatic rings does not affect the yield of the product.
The results of Table 2, clearly indicate the feasibility of
three-component reaction. The products were synthe-
sized in excellent yield with simple workup procedure.
After completion the reaction, the glycerol was dis-
solved in water and separated from product. All results
are compiled in Table 2.
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An acceptable proposed mechanism for the syn-
thesis of 2,3-dihydroquinazoline-4(1H)-ones is illustrat-
ed in Scheme 3. Ammonium acetate is dissociated to
ammonia and acetic acid. In the presence of glycerol as
catalyst, the carbonyl group of isatoic anhydride (I) is
activated, to form an intermediate (II), then ammonia
(III) attacks on the carbonyl unit of an intermediate (II)
to produce an intermediate (IV), which in turn affords
an intermediate (IV) through decarboxylation reaction
and proton transfer. Subsequently, the reaction of alde-
hyde activated by glycerol with (IV) proceeds to result-
ing in the formation of the imine intermediate (V),
which is followed by cyclization to yield the final
product (VI). Generally, glycerol through hydrogen
bonds with carbonyl group increased the electrophilicity
of both isatoic anhydride and aldehyde carbonyl groups.
So they react well with nucleophiles and the desired
products achieved.

NH,OAc —> NH, + AcOH

Of NH;

0]

@i Glycerol @O
N~ S0 ,Q*/K‘
H H

Table 3. The optimization of solvent for synthesis of N-[(4-
chloro-phenyl)-(2-hydroxy-napthalen-1-yl)-methyl]-acetamide
in the duration of 7 h

Entry Solvent Yield / %®
1 Solvent-Free -
2 EtOH 25
3 H0 29
4 H20 + Glycerol 36
5 Glycerol 95

@ Reaction conditions: aldehydes : 2-naphthol :acetamide : glycero-
sulfonic acid = 1 mmol: 1 mmol: 1.5 mmol:0.664 g, 3 =80 °C.
® Crude yields.

To select an appropriate solvent, the reaction of 2-
naphthol (1 mmol), 4-chlorobenzaldehyde (1 mmol) and
acetamide (1.5 mmol) was examined as a model reaction
(table 3). As mentioned in Table 3 and entryl nothing

1l Q
Glycerol CEL NH, o
-l 2

Ar
Co, v ~——"

\ \Y

Scheme 3. Proposed mechanism for the synthesis of 2,3-dihydroquinazolines

Synthesis of 1-Amidoalkyl-2-naphthols

In the synthesis of 1-amidoalkyl-2-naphthols, in order to
increase the acidic character of glycerol, it was reacted
with chlorosulfonic acid and glycerosulfamic acid was
synthesized. The structure of synthesized catalyst was
examined by Fourier transform infrared spectroscopy
(FTIR) analyses were carried on FTIR spectrophotome-
ter (Bruker, Germany) Vertex 70 in the range of 400—
4000 cm™. FTIR spectroscopy was used to detect the
presence of binding groups in glycerol and glycerosul-
fonic acid (Figure 2). The vibration signals around 3000
cm! are typical O-H bands. And signals around 1000
1200 cm™! are typical SO, bands.

Mass spectroscopy has been used to identify the
mass of glycerosulfonic acid (Figure 3). The peak
around 331.0 m/z is typical glycerosulfonic acid.

happens after 7 h under solvent-free condition. Also in
ethanol or H>O the small amount of product produced.
Mixing water with glycerol led to more output, but it is
not acceptable. It was observed that reaction proceeds
more effectively in glycerol as the reaction medium
(Table 3, Entry 5).

To further optimize the conditions, we examined
the amount of glycerosulfonic acid as catalyst (Table 4).
In the absence of any kinds of catalysts, a desirable
product was obtained in very low yield (Table 4, Entry 1).
Subsequently, the yield of N-[(4-chloro-phenyl)-(2-
hydroxy-napthalen-1-yl)-methyl]-acetamide  gradually
increased with increasing the amount of glycerosulfonic
acid (Table 4, Entry 2—4). So the best yield was achie-
ved in the presence of 0.664 g of catalyst.

Furthermore, In order to show the effect of tem-
perature on 1-amidoalkyl-2-naphthols synthesis the

Croat. Chem. Acta 88 (2015) 197.
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Figure 2. FT-IR spectra of glycerol and glycerosulfonic acid.

model reaction was studied at different temperatures. As
shown in Figure 4, 80 °C is the best temperature for the
reaction and at higher and lower temperatures did not
achieve satisfactory results.

To explore the range of suitable substrates for this
new catalytic system, the one-pot three component reac-

Table 4. The optimization of glycerosulfonic acid as catalyst
for synthesis of N-[(4-chloro-phenyl)-(2-hydroxy-napthalen-1-
yl)-methyl]-acetamide at 80 °C®

Entry m(Catalyst) /g  Time/h Yield / %®
1 - 7 10
2 0.166 8 71
3 0.385 6 79
4 0.664 4.5 92
5 0.873 7.5 68

@ Reaction conditions: aldehydes : 2-naphthol : acetamide = 1
mmol : 1 mmol : 1.5 mmol, in glycerol (0.5 mL), 3=80 °C.
® Crude yields.

Croat. Chem. Acta 88 (2015) 197.

tion of various aromatic aldehydes, 2-naphthol and
acetamide catalyzed glycerosulfonic acid was investi-
gated under the optimized conditions, and the results are
given in Table 5. In all the reactions, excellent yields
were obtained at appropriate reaction times. Clean and
complete conversions leading to the corresponding 1-
amidoalkyl-2-naphthols were observed. Aromatic alde-
hydes carrying either electron-withdrawing or electron-
donating groups were all suitable for the reactions. The
synthesis of N-[(4-chloro-phenyl)-(2-hydroxy-naphtalen-
1-yl)-methyl]-acetamide was examined in the absence of
glycerol or glycerosulfonic acid. As shown in entry 3,
the reaction didn’t occur in the absence of glycerol.
Also without any glycerosulfonic acid just a trace
amount of catalyst was achieved (Table 5, entry 4).

On the basis of the previously reported mechanism
for the synthesis of I1-amidoalkyl-2-naphthol, the acid
catalysis condensation reaction via in situ generation of
ortho-quinone methides (0-QMs) is presented. The 0-QMs
have been reacted with acetamide via conjugate addition
to form 1-amidoalkyl-2-naphthols as final products.
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Table 5. Glycerosulfonic acid catalyzed synthesis of 1-amidoalkyl-2-naphthols®

203

Entry Substrate Product Time / h Yield/ %®  Mp/°C (Lit.)
cHo O NHEOCH, 238-240
! @ Ty OH > o8 (242-244)
al
CHO O NHCOCH; 237-239
2 . )©/ OH 45 92 229230y
a
CHO O NHCOCHs
3 /©/ 7 0© _
° Co
a
CHO O NHCOCH
A : . 10® 237239
cl OO OH (229-230)
Br
CHO O NHCOCH
5 ) 3.45 88 233235
OH (228-230)
i (0
F
CHO O NHCOCH —
6 5 55 % 244246
F OO OH (230-232)
HsC
O/CHO O NHCOCH; 215-219
7 6.45 90 3
HsC OO OH (221-223)
HO
/©/CHO O NHCOCH; 234-236
8 6 92 e
o OO OH (233-235)
OH
CHO O
NHCOCH; 227-229
9 ©/ 5.5 95 (227228
OH
> 0
NO,
CHO O
NHCOCH; 206-209
10 ; o 3 23 (236-237)%
(2
NO,
NO»
CHO NHCOCH;4 A o 216-218

o

o]
T

(218-219)%

@ Reaction conditions: aldehydes (1 mmol), 2-naphthol (1 mmol), acetamide (1.5 mmol), glycerosulfonic acid (0.664 g), $= 80 °C.

® Crude yields.

© Reaction performed in the absence of glycerol.

@Reaction performed in the absence of glycerosulfonic acid.
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Average of 0.161 to 3.076 min_: IELAM(FRX5). D\data.ms
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Figure 3. Mass spectra of glycerosulfonic acid.
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CONCLUSIONS

In conclusion, we have developed a green, versatile and
easy manner for the synthesis of 2,3-dihydroquin-
azoline-4(1H)-one and 1-amidoalkyl-2-naphthol deriva-
tives via one-pot three-component condensation reac-
tions in glycerol as a green media at 80 °C. We have
reported for the first time the use of glycerosulfonic acid
as an efficient and heterogeneous catalyst for the one-
pot synthesis of a variety of amidoalkylnaphthols in the
presence of glycerol as a green solvent. The present
protocol enjoys high yields of products, a wide range of
substrates, simple workup, use of glycerol as a green
solvent and use of glycerosulfonic acid as a new non-
metallic catalyst.

Supplementary Materials. — Supporting information to the paper
is enclosed to the electronic version of the article.
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'H NMR of 2-(4-chlorophenyl)-2,3-dihydoquinazolin-4(1H)-one
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"H NMR of 2-(4-ethoxyphenyl)-2,3-dihydroquinazolin-4(1H)-one
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3C NMR of 2-(4-ethoxyphenyl)-2,3-dihydroquinazolin-4(1H)-one
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'H NMR of 2-(4-methylphenyl)-2,3-dihydroquinazolin-4(1H)-one
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BCNMR of 2-(4-methylphenyl)-2,3-dihydroquinazolin-4(1H)-one
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"H NMR of N-[(4-chloro-phenyl)-(2-hydroxy-naphtalen-1-yl)-methyl]-acetamide
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13C NMR of N-[(4-chloro-phenyl)-(2-hydroxy-naphtalen-1-yl)-methyl]-acetamide

2 3 REAGZEREERRR Cm o ow e e oo huxé
= JERSHERE e e B BERRNARAR 83 B R
-l WO MO OO OO OO e e wr-rooooo oo Moo CN
- e i e e e i e mEwTTTmEMO o
HAME ilam UN
EXPNO T00
FROCHO 1
Date_ 20121204
Time 19.36
INSTRIM spect
Cl PROBHD 5 me PAEBQ BE-
PULEROG zgpg30
D 65536
SOLVENT OMSO
NHCOCH, NS 190
DS a
SWH 25252 525 Hz2
FIDRES 0.385323 Hz
OH a0 1.2976629 sec
RG 2050
DW 15 800 usec
DE 6.50 uszec
TE 2596.9% K
D1 2.00000000 =zec
D11 0. 03000000 sec
TDO 1
==—m=—== CHANHEL 1 ======——
NUC1 13C
Pl H.00 uszec
FL1 -0.90 dB
PLIW 42.02801895 W
SFO1 1006479784 MHz
mmmmmmme CHANNEL [2 mme==———
CPOERG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PLZ =2.00 dB
FL12 14.48 dB
PL13 17.90 4B
PLZW 11.B635%406 W
PL12W 0.26681873 W
PL13W 0.12139934 W
SFO2 400.2216009 MHz
sI 32768
SF 100.6353990 MHz
WD EM
SSB 1]
LB 1.00 Hz
I GB 0
PC 1.40
I j T j T j I I I j T T T j I I I T
10 220 200 180 160 140 120 100 80 60 40 20 ppm

Croat. Chem. Acta 88 (2015) 197.



M. Hajjami et al., Role of Glycerol in MC Synthesis of Certain Dihydroquinazolines and Naphthols (Supplement) S10

"H NMR of N-[(4-hydroxy-phenyl)-(2-hydroxy-naphtalen-1-yl)-methyl]-acetamide
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13C NMR of N-[(4-hydroxy-phenyl)-(2-hydroxy-naphtalen-1-yl)-methyl]-acetamide
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1 . .
H NMR of N-[(3-nitro-phenyl)-(2-hydroxy-naphtalen-1-yl)-methyl]-acetamide
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13C NMR of N-[(3-nitro-phenyl)-(2-hydroxy-naphtalen-1-yl)-methyl]-acetamide
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FTIR spectroscopy of glycerol (blue line) and glycerosulfamic acid (red line)
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