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= » S —— - PR S R TPT = W P g 2 2
| 4-NO, My ) %6 223-224 220-225 (Ref 38}
. N, M 5 80 21%-220 217220 (Ref 40) -
. <NO, Ph \ 94 227228 226-227 (Ref 37)
| ARLE T 45 R4 186188 187159 (Ref 3%)
“Reachon e 2O 3 K2 I1%0- 18] 179-182 (Rel 38)
- s anommu 3 v -
Monnored ty e :"_::"‘“Y"'-' (2 mmol), FAA (2 mmol), urea (3 mimol) and 10 mol % catalyst under solvent free condition, i
__._-_*-"'_————
4. Proposed
reaction mechanism
of (‘btllr:;l s tand the in depth reaction mechanism with phosphorofluoridic acid catalyst on the basis

dihydrop results i this study. a plausible reaction mechanism has been constructed for the development of
3 Yrimdinone derivatives as depicted in Scheme 11 Tt is proposed that initially acidic proton of
: “2""‘ acid gets interfaced with the oxygen atom of aldehyde functionality, that activates carbonyl group to
.me""“:m Cll;:omum 1on and 1t facilitates nucleophilic attack by NH; of urea resulting in imine. The resulting
" - with ethyl acetoacetate bond and consequently the ring closes by the nucleophilic attack by the amine
second NH, group of urea) on to the carbonyl group. Finally, DHPMs product form through removal of water.

B
x 0= o+ %
"w’{“’ 5 M D ’;HJ\NH)
w‘l-u,o

BN P PO UV OO TR T T OGS
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1bstituted ald Vdeg p
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o As m ked Om Tap)e
% and 4. 334 Hy)
: :
&‘) (Ent. £ 1o k) OWed gooq 0
eectshhl ﬂenest
pl-1 CtL; Mong ted
OWeye these sult :
a:lyst :;ur‘t SYnthesis of aro?natic rings. | addition
Se g Sttuteq Onaljtje : g
the bt omali € Course ¢ Teaction iy Presence of
Table 1. Co tive elfect of yyr y
nmmchyd:-\q:‘am bk EAA.:, Varioys Cataly

St With respecyjye

DHp Synthesis using
Reactiop
| Time®™ ()
1 st free Solvent free 60 6 25
2 Catalyst froe Ethang| 60 52
3 Phosphomﬂuoridic acid Solvent free 60 3 92
4 PPA Solvent free 60 5 82
60 3 83
5 Dpa Solvent free 70 38 min, 85 [44)
Tolulene 50 6 days ":: 47 [45]
[
6 Spinal Phosphoric Acid Xylene 50 3 days 90 [45)
Solvent free 60 3 d_nys 3
7 Sulfamje acid Solvent free 60
J Solvent free
Chlorosulfonic Acid sty

3 80
b 60 3 gg
: Solvent free 5 ﬁtiemp ]40 %
a Solvent free oom =
s !g m: : Solvent free Sg 2 =
t :0 mllDl % EtOH 6 : 32
! 10 mo] % MeOH 23 o -
< 10 ::21 % CPII;CN - - 23
: Toluene 3 -
10 mol % o i o
' ol H£0 1), urea (3 mmol) and Phosphoroﬂuondm acid catalysy under varions
'ij ion conditions: Benzaldehyde (2 mmol), EAA (2 mmol),
condlt::lnl 'Mont:olon-d by TLC: Isolated yield.
: T . : 4 (!'-l) i
Anal i ihydropyrimidinone deﬂlvauves M
e tcal data of e Reaction time in hr. Yield® in o — T
-—.—-—.—'—ﬁ-—h——‘ﬂ&u—::c - 2 204-205 202-204 (Rcl} E;)
. : 33 206-207 206-208 (Relr. ;71
| | 0:, oy 202-203 201-202 (Ref. 3
a 4-CH: Ph 25 up 253254 252-255 (Ref. 3 ;
b 5 it : Hr: 231-232 232-234 (Re? ig)
: "o A : 147-148 146-148 (Ref. 3
‘: s + 2 g 214215
3-OCH; A
£ acih
g ———

213-215 (Ref. 37)
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derivatjyeg Such ag PPA
mol% of 1ese cat \

Sired UCt with 8o 8
2 Creactig tempe atur
Ports gy 1 din y
phospho d ag

of Catalygy and stippey at gQ°
Conditiong an 1
S carr L usi

ance,
have ygeq Spinal
ich gave Just 300,
it Consumeq 3 days (Table |,
2Ing urey to thiourey in toluepne
% and 90% yield of desireq
“atalyst by i 18 Very expensiye and
ave carrieq out the g; reaction wity sulfur Contaiming aejgs
d Catalyst Ieported 820, yield afte 5 » Whereas chlorosy]

iti , Same chlomsulfonic acid Catalyst gave g
ik

- Sulfamjc acy
h (Tap

fonic
alisfactory

ith certain downsides such ag

Nt solvent free

acid cata)
d solvent for whicl obtained results

> to determine the effect
nd proper reaction conditions. Therefore,
a

i ith 10 mol% p : :
sl i, sdtme‘:h?ng?oil;vg]}:s which gave 100 o, conversion of reactants with
i me 10 %

e :tt:](;?:sell;r;ﬁcr 6 h (Table 2, Entry f & g). In add
res

uene as solvents also fajleq to gi
Its showed that, these solvents acqt;ired 100 % conversio
yiﬁd&tiﬁ;mgih)ndmpyrimiciinemc: derivative (Tab
respec

of product
ve efficient

ed only 62 and 54 % yield of
¢ 3, Entry h & ). As per green chemistry concerng gerll}j:;
, ‘ ' le even afte
in water as solvent and results showed just 209 yield of target molecy
i ction in w
llowed the given rea .
f;'oxg: of 18 h at 60°C (Table 3, Entry j)
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S o). 1.3 50, D Sh 7.1 (2H, 4, = 8 Hz), 6.8 21, d,J =8 Hy),
8 and 14 o CH.;CNMR (DMs0 i m); 166.2 :
14.6; MS (m/2): 277 My D PP >% 1558, 1519, 148.5, 1348, 1281

vl 4-(4. ,
; Ylel;d 84%: m p. ['4-;_ lﬁ;iﬁ”?& }I(JZ’-I;[)*_6‘”16”{}-'/-2~nxu-.),.?,.?.4-.‘6”'{:&;'df'op_w‘."m:dr‘nv-j'-('cu'ho_.n-f'a!c 4f: White
680, 537. ; r,in 452, 2998, 2862, 1730, 1682, 1562, 1280, 780,

+5.), 8.8 (IH, 5), 7.6 lH,d, /=2 Hz) ¢ =8
S ity ey St (IH, z), 2.8 (1H, d, 8 Hz

13
7,147.9, 145 ’ o2 Sh LA GH, ;¢ NMR (DMSO in ppm): 168 |
2.4, 136.6, 119.8,115.8, 12, 105 6,60.3,57.2,53.8 19 1 and 16.5; MS (m/z): JUI;I;M)H).‘ '
[)-6 “Methyl-2-oxp. | 7

-3-carboxylate 4g: White solid; Yield

|
5 > 1948, 1284, 780, 660, 545; ‘1 NMR
3 +5). 7.4 2H, d, J = § Hp), 1, d, = 8 Hz), 5.2 (1M, 5, 4.0
C NMR (DMSO ;

2): 295 (M+1),

s {5H. ) :
» 54,1, I18.5 and 14.3: Mg (m/

2.2.8 E¢ - ]
hyl 6 nitrophenyl)-2-oxo-1,3 3.4- rimidine-S-carboxylate 4j- C
86%:; m. ~224°C. in cm™ - |
NMOR [;12862;313;12_24 C; I.R_(K‘Br, in em™): 3562, 3450, 2885, 2820, 1768, 1660, 1540, 1380, 1290, 784, ¢65. 540; 1
Z; DMSO in § PPM): 9.3 (1H, 5), 8.8 (IH,5), 82 (2H,d, /= 3 Hz),7.7
4.1 2H, ), 23 (3H, s)

= (2H,d, /=8 Hz), 5.3 (1H. ¢),
» 1.3 GH, t); "¢ NMR (DMSO in : 2
st PPmM): 166.4, 153.2, 150.7. 149.1, 148.4, 133.8, 1308,
123.6, 122.4, 103.5,60.2, 54.5 18¢ and 14.5; MS (m/z): 306 (M ).

’T-’C’ﬂ{)’1~4—(4- iy dropy reamish solid: Yield
g s ; Yield

252 9, E!hyl G-meth - iy ; S

: V-4~ 2-nit ophcnyl)—2—oxo-1 ,2,3,4-relrahydropynmnhne-5-Cm'boxy1m'e 4i: P
Y:eld': 80%; Mp 209-210 SER (KBr, in cm_'): 3545, 3440, 3245, 2801, ‘
640; H NMR (200 MHz:; DMS({J1 n & ppm): 9.3 GLH 8), /82 (1H,5s). 8.0
(2H, q), 2.3 (34, $) 1.2 BH, s); C NMR (DMSO in ppm)
127 104 8, 39.8, 54.7. 18.4, 14.3; MS (m/z): 306 (M+1).

ale brown solid;
1730, 1640, 1504, 1324, 1064, 978, 740,

(1H.d), 7.7-7.5 (3H, m), 5.5 (1K, s), 3.9
+165.6,160.2, 153.8, 145.0, 1352, 131.6, 130.2, 128.4,

2.2.]0. Ethyl 6-meth vi-4-(3 -nitrophenyl)-2-oxyo- | 2,3, 4-tetrah vdropyrimidine-5.-
?2; Mp 227-228 S TR (KBr, in cm ') 3584, 3465, 2805, 1768, 1670, 1544, 1310, 1265, 1054, 980, 764, 618, 540;
H NMR (200 MHz; DNIEO in 8 ppm): 9.2 (1H, s), 8.4 ClH;, 5) 82 (1H, s), 7.3-7.5 (3H, m), 5.4 (1H, s), 3.8 (2H, q),
2.3 (3H, s), 1.2 (3H, o 5 NMR (DMSO in ppm): 165.4, 158.8, 153.7, 145.0, 135.8, 1314, 128.7, 127.5, 126.2,
104 .2, 59.8, 54.9, 18.6, 14.2: MS (m/z): 306 (M+1).

carboxylate 4j: Yellow solid; Yield:

2.2.11. Ethyt 4-(3-bromophcnyl)-6-melhy1—2-oxo«1,2.3.4-!etrahydropyrimz’dz‘ne—5~carboxy1are 4k: White solid; Yield

1
90%; m.p. 187-188°C; IR (KBr, in cm'): 3520, 3462, 2905, 2822, 1775, 1655, 1560, 1292, 778, 660; H NMR (200
MHz; DMSO in & pPPm): 9.2 (1H, s), 8.0 (1H, §), 7.4-7.3 (2H, m), 7.1-7.0 (ZH. m), 5.1 (I1H,s), 3.9 (2H, q), 2.2 (3H,

s), 1.3 (3H, t); !JC NMR (DMSO in ppm); 166.5, 154.2, 150.6, 148.2, 132 5, 131.1, 130.3, 126.8, 122.9, 104.0, 60 4,
54.4, 18.4 and 14.7; MS (m/z): 340 (M+1).

i A imidine-5- xylate 4I: White solid:

2.2.12. Ethyl 4-(3-hydroxyphenyl)-6-methyl-2-oxo 1,2,3,4-tetrahydropyrimidine-5 carboxy, ;

Yield 82%'-1n.p. 180-181°C; IR (KBr, in cm™): 3580, 3470, 3440, 2951, 2809, 1762, 1682, 1508, 1260, 782, 675,

504; IH NMR (200 MHz; DMSO in § ppm): 8.8 (1H, 5), 8.4 (1H, s), 7.1 (1H, 1), 6.8 (1H, s), 6.6 (2H, m), 4.9 (1H, ),
" !

3.8 (2H,q), 2.2 (3H, 5), 1.1 (3H, 1;; C NMR (DMSO in ppm): 167.6, 160, 155.3, 149.5, 147.6, 132.1, 1182, 1148,
114, 103.4,60.5, 544, 18.4 and 15 MS (m/z): 277 (M+1).

%
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! d "opyrimidinone derivayi ves
Addeqg I o Mixture of Varioug Substituteq
i '“l\ A known cat
Open atmo, Was “(;ﬂc(’i(jllmn of so|

: emperat
*1€Xane/et) vl ACetate §.
Organic

aromatic aidchydcs (2 mmol), EAA
alytic amount of phnsphurnﬂuuridtc a
vent o CO-catalysts, Then, the

obtained
ure for appropriate time. Afte

(2 Mmmol) and yre
cid was alsq addeq
Mixture was Magneticaily stirred under
Completion of the reaction (checked by
€ and extracteq with

ethyl acetate. The
€Vaporator, The crude soliq Product was

S derivatives (Scheme | ).
ere further characleri?.e SPectroscopy ang confirmed by Comparing
d spectra] data available ip, literatyre [33~39].

a(3 mmol) was
1 in the reaction
€action MixXture

‘ COMpoungds W
Obtainey data o AMNalytic g,

S)"“hesﬁéd

10 mole %, of
Phosphorofluric acid
i Solvent free
C H O N} I/.
e + | at 6000
0 - !\‘- s

2

Scheme 1. Synthesis of Dihydropyrimidinonc derivatj

ves from Eth
mmol) in presence of 10

yl acctoacetate (2 mmol), Urea (3mmol) an

d various substituted aldehydes (2
mole % phosphomﬂuoridic acid,

22T Ethyt 6-merhy!—2-oxo

1,2,3 4-tetran ydropyrimidine-S -C
m.p.204-205°€; IR (KBr, in
Ppm): 9 5 (IH, s

em™'): 3415, 3214, 2865, 1705, 1660, 0
-5}, 82 (1H, 5), 7.3-7.2 (5H, m), 5.2 (1H, s), 3.9 (2H, q), 2.4 (34, $) 1.2 GH, t); ¢ NMR (D
PPm): 166.7, 152 5 150, 144.1, 129.2,127.8, 126 8, 106.5, 60.7, 53.

MSO in
s MS(m/z): 261 (M+1)",

~4-phenyi.-

2.2.2. Ethyl G-methyl-2-oxo-4. ren‘ahvdmpyrimidfne—.‘i-carbox'

mM.p. 206-207 C;IR (KB, in crn-! e

ok 11426, 1382,1300, 1274, 10538, 60,8, 343

(m/2): 275 (M+1), e
imidi : ' > solid; Yield

3. Ethyl 4-(4 elhoxyp/zeny!)—6—me!hy!—2-oxu-1 o 3,4-1errahydropynm:dme~5~carboxy!afe 4e: White solj
223 thyl 4- -mu
90%: m.p. 202-203 £0

|
IR KBr, i Y 4 108 2860, | 20, | s ISO.Z, 1285, - X :
T, 11 cm ) 3 50, 3340, 310 ) 7 670 h”j gl((} : )1 ‘
200 MHZ DMSO ing ppl(ll)- 94 (ll-l, S), 8.2 (lli, S), 7.2 (2][, d, J=8 Hz), 6.7 (2”, d, J=8 HZ) o IH, s 4.2
( ; &

i 9.1, 138.6, 128.8,
' 22 (3H. 5), 1.2 (3H, 1); 'C NMR (DMSO i PPM); 166.4, 158.4, 152.8. 14
(121};’2(;)1’0382(2355)56.1 $2.7.18.0 and 15.3: MS (m/z): 291 (M +1),

- rimidine-S-carboxylate 4d: ¢ reamish
oot 4-(4-(dimem?gag;’;?cﬁhfgjﬁc_gfﬁhéﬁ;gf;fxzf’f;{sbz:;':45/6:‘;{;131)’7‘1:?%5, 1668, 1557, 132(::, dloni, :6:2.)7201,
s ik 2 : -Mso i;1 & ppm): 9.0 (1H, s,), 8.6 (1H,s),7.2 (2H, dl, J=8Hz), 6.8 ( 2,4, gt 14,7.5'
oo s 3 0GH. 9, 1.1 (3H, 1); C NMR (DMSO in ppm): 165.2, 152, 3 A
(]H'gs)i rz et 3 gﬁs(,ésg'.zs,)'ssfv, 18.1 and 13.9; MS (m/z): 304 (M+1),
132.3, iy s

- dropyrimidine-5-
~6-methyl-2-0x0-1,2,3 4-tetrahy,
-(4-hydroxyphenyl)-6-meth)

2.2.5. Ethyl 4-(4-hy

carboxylate 4e: White solid; Yield
1 L & 3 55, 2 05, 2857‘

): 3608, 3487, 34 9

: 1-232°C; 1R (KBr, in cm

80%; m.p. 23

I
1742, 1674, 1560, 1278, 780, 680, H

&
Scanned by ScannerLGo



http://scannergo.net/?utm_source=pdf&utm_medium=watermark&utm_campaign=scannergo

s 6 6§ 00U

o A A e

U

w
e
w L] Jus -
~ (o)} (93] B p
— -n
T3] ¢ EHAHRE RS
- = B o R S ®lo QL |l A & D -
it s 0 < = | Q- !\J — - e FE 1, N, = -4 4
SN0 I S\S“‘%OEB:&\%S‘ a8 @ (L FR A T
662
Sushil R

Mathapati et al / Materialy Today: Proceedings 9 (2019) 661-668
| lmruductinn
: From the
Mediateq by

last decade,
sulfonje

tion-metal Bri'mx'lcdu}\ﬁli‘(‘i“s tL-‘l il cen focusing on ran_'linns using acid-sensitive substrates
acids haye St ;“m_e\ o f ata ‘_th:x. Acid cnlalysl_s such as ammonium [1] and phosphonium [2] salts of
contras e e Wit R ‘;\‘ u\llunlnnd are prcdumm_m_ﬂly being dcvc!uped to achieve such reactions. In
lower acj "My ) \(‘1“ reports With phosphuro_ﬂuomhc acid catalyst in organi -
enhanced by illlmducing Iz?l‘"tt to lrl_\osc_ With phosphoric acid moieties. Acidic potential of phosphoric acid s
Buotine o, wid uniqu:‘ catt?ll}:‘n:?\ uh‘dj n\}-mg_gmups at the phosphorug atom. Also, phosphorus compounds with
Reckiny ﬂ“minc:\‘ ‘; :t..“\pplu,a?".ums in organic transformation [3-5].

Phosphoric it Bl ok ct(;r: a;nmg .Lalal?;t‘lc applications hav; undergone rapid growth [6-8]. Fluorinated
36 Tess basy, o ‘esq. |lm:1 5 ]0‘1')? more acidic than thg non-fluorinated corresponding acids. Subsequently, these
BOShocen ¢ = hmhe‘r ‘han-..:ip nilic he corrcsponc%mg phosphorates. Additionally, the stability of fluorinated

Sfing a p_p ok sy :t : halo_gcn-subsutuled ph_osphoralcs. Therefore, phosphoric acid derivatives
Tan B VS _eu-n used as key Intermediates leading to biolo

m the previoyg literature that phosphorofluoridic acid
St 10 construct carbon

13]. Furtherm

gically interesting molecules [91 0t s
has invoked €normous interest
—carbon and carbon—hete

ore, the introduct; ?

remove w;

inve

hemists have b

atom

at of other

€ OXygen atoms of phosphoric acid
R : centers while maintain; i .
deri\b;ﬁi::mu‘:ge:h?ﬂca}aly?c\ applice}tions of‘plmsplmr_oﬂ‘uc_)ridic auiq in the synthesis of_dihydropyrifnidinonc
Phafn\ucel:l\ical-; : Mﬁ\ml ‘n.c condmops. Dm)_:dropyrumdl.nonc moicty mkc_ more attention due_ to 1ts broad
: S Spectrum such ag anti-viral, anti-tumor, anti-bacterial, and anti-flammatory properties as well as
Caicxum_ cham_ml modulating activity [14-20). Frequent conventional methods (21, 22] and catalyst free [23]
Synthesis of d1hydr0pyri:11idinunes have been reported in literature and these came with certain downsides such as
i ork-up procedure, etc, Thus, in the last decade, many improved methods,
sions, have been exploited and till near about 400 papers have been correspondingly
published [24]. In these advanced methods, Lewis or Bronsted acids have been mainly used as catalyst under milder
conditions with much better results compared to the results obtained by employing traditional conditions.
Herein, we continued our previous work on synthesis of dihydropyrimidinones [25-27] and developing
green  protocols [28-32] for organic transformations. We decided 1o investigate the efficiency of
phosphorofluoridic acid catalyst for the synthesis of pyrimidinones derivative in solvent free condition. Presently,
We report phosphorofluoridic acid catalysed one pot synthesis of dihydropyrimidinones derivatives from ethyl
acetoacetate, urea and vari i aromatic aldehydes under solvent free and ambient conditions. However,

2. Experimental
2.1 Materials and methods

i i 3 ical suppliers. and used with further purification.
hemicals were obtained from commercial chermca_l suppher.s an purif
ﬁ!l'lt)sth;orzﬂuoridic acid (95%) was purchased from Sigma Aldrich Chemicals Ltd. and necessary purification was
doncpbcforc using. All crucial preliminary materials for pyrimidone derivatives and necessary reagents were
acquired from Sigma Aldrich and used without additional distillation. All solv

ents were purified and dried by typical
methods earlier used. All the melting points were determined in open capill
spectra (in cm™') were recorded on a Perkin-

ary tubes and are uncorrected. The IR

Elmer spectrophotometer in KBr pellets. li‘-lM’R spectra were! 3recorded
on Varian Gemini (200 MHz) spectrometer using DMSQ as solvent and TMS as an internal standard. C-NMR
spectra were recorded on 50 MHz in DMSO solvent, in & ppm. All cher

mical shifts values are reported in § scale
downfield from TMS. Homogeneity of the compound was checked by TLC

on silica gel plates.
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