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rstract: Naturall),occurnng orgaLric acids are reportecl to be highly efficir:nt promoters for the Biginelli ieaption under

:mral and microiwa.ve irruOiuti* usingl solvent free conditions. Among th'e various organic acids used, rpallc acid was

,.,n0 ,o n. the mJst ef'fective pro.ot.ifbr. Biginelli reaction under above reaction conditions. Present pro[ocol is a sim-
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rrelt 1 to cleaner, safed, and easier to perfc'rm. The reduc-
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sustainabte clrernistry has emerged s a major :iilT'::|",::tTl::' 
waste turther' lhus' the use or natu-

solvents, flulrous solvents and water have been nrnrrlorerq fbr the Beckmann reat'rangbnlent and tlavones
| -- :r^ l:-;+^
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synth;is of pyrimidine bases t3ll. Ahti|lypertensive drugs
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3search and
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y retd D rh),dropyrirn idinones (DHpi\/s) 4i' also examined on a larger scale, where benzirld ,l a (,s.Q

A cids promoted 
Synthesis

t-cooH
HO _ cooll

cooH

Citric,{cid

o

HO z;-oH
il
o

Siuccinic Acid

Letters in Organic Chemistr.y, 2015, (ol. 12, No. s,

COOH

COOH

ooHilr
HO--\-z^\-oHlil

OHO
Oxalic Acid .t.artaric 

Acid

OO
u ll

__ -4, AHO V 'OH

Malonic ,\cicl

i\,Ialic Acid

HOOC'
\---\

COOH
Fumaric AcidFig. (l). l\,r

,F ig. (2). Nlarine

sr,ch as Sll -12
ne:lli multi-cr

lJydrochlor
ircicl Ill]1, asco
ar,stylglyoiin() [
of'dil"rydrc pyri
rr:ported nretl
rLlie of t();(i0,
calatysts, I)ro
lrtng: react cln ti
rnerrt of siLnple,
ca1.e .ysts l0r
vr,rtrlhlvhile . \V
protocol fcr Ili
nli'I, ir.), Succin ic,
ult0ler thr3rrna I

vont- lree o()ndit

R [:lli tJ ll't'lS Ati
licrt:en ir g; of

Il.y occLtrring organic acids.

HN

na turat prrod u crs wi rh j.4_l ) ih1 dropl,rimicl in_2( I H)_one 
1 DHP Ms) core.

1,^_tjl 
rr,:fatrvere synthesized ur;ing Bigi_nent reaction [2.4, 25].

.l],!;;1,1.t"'1,::,.Jr:l:"glll1?lil,JilliJ,,li;the Big inelli reactior

l*::Y:Lt" i"' ;;::"i" .i::li,ll" .? ll+:"J

il![ j:T ::'i"f" :ru'I,..;ffi ;,i; I i,:1i,TA 
j

promoters than fumaric, succinic and tartari;;
entriers_ 2., 6, and 7 respectivelyl, *fr.""r'if,iivere obtained by usine malic aciO ti.U-.f.,-i. .r,j.:::]I fynh.r show ,lno.. ,,.ro*ave irradiarreaction was foun,l to be faster (t;i;; ,;;;;;,
:llgl,,t berter yields compared ro converrtionai

HN

*A' )-*t'

Saritoxin (4)

; acid 132.1. 
-lactic 

acid Il I l. cirric arrd ranaric
?,:,:.]-0, [131. carboxylic acids tt4l ;;J;:
51. in solvr:nt have been used in ti,. ;y;i;ri,idinones,(DHpMs). However, all the aboves suffer from certerin drawbacis ,rr; ;;;
^-- -r ILUsuy 

_ 
solvents, expensive reage.nts, co_

::: : :,t lll' j1.11 I'_Um o u n r o r u"yp,oo u.t,,
l.l Td lorv yields. Therefore, th;';#;;:
utexpensiv:. highly efficrenr yet eco_ltiendlvJru caratyzed org.anic lransformations i.

Starrda rdisa tion of Reaction Condition andofCompounds 4a-m

--. f ext, the effect of the amount of malic acjd cBig.ine:lli reaction was lnvesttgated. It wras fouulmoie erquivalent of malic acid Is essenrial i;r';"
l.l, lf : l::.r,:n. However, the use "i l.,r'tlrun
equivalent of the aLcid resulted irr to* ,i.,N'"f ,along r,r', i15 the recoverv
,.,, l;a'..,,r; il,:] i,":,J;'f'H:.? t'J'1'n:

;lil: :i :x,: !,!,"":;i; fj::n T;"mn:,:l;
acr3toacetate under the above reaction conditions uacid. as a promoter eft 140 oC, Resulis i"Ji",i.j tiu
fe.lti 

rglti,lproceeded smoothly under conventi
inEr within l0 minutes t" ;;;;.;;;;;;r?;pyrimiclinones (DHl,Ms) 4 r:n good ," ._..if ..iyi_2). Microwave irracliation required less tin:e anc:

min).

ll the seven
of

yrimidinone
e l). In the
acid (Tab,le
be superior

id (Table l,
best results
y 3). 'I'her;e

that the
pleted with
eating (l 0

pa ra tio n

tlre model
that one

letion
one rnole

prod ucr
t for ex.
lity anc

were sub-
and ethyl
rng malic
the Bigi-

I heat-
D ihydro-
s (Table
isp layed

I heating.
ocol was

\We starled o
synthesis of Dih
la, urea 2 aud
rea(ltll{,)n. In tialI
4.'i'l nrrnol.),
(0 (;l ,1 g, 4,i'l
heatecl either in a
in il microwt,r,e r
reaction ('fLC :h l<), the reaction rnixture was allo,rued to

l-he r;oiid obtilirr
walr:r'. Crude pro

DISCUSSION

aturally occurring organ ic ac id prontoters
r study. w.ith screening the catalysrs, for rheJropyrimidinones (DFpMr). B;;;lj;hil;

I.acetoacetate 3 were selected fbr a. model
th.e mixilre of benzaldehyde la (0.j;'

2 (0-28 g, 4.71 mrnol.), .rfryf u*ou..rui.
T:,1) and.cirric acid (4.7 r mmot,), was
rr:heated oil bath, at 160 .C for l0 l;in, ;;ctor for 5 min. After the completion ofihe

pe:rarure.. a.nd warc,r ( l0 rnL) rvas added,
I c)n sttrrrng was filtered and washed with c_ornparable yields when compared to conv,entio

1'hr: synth.eric utitity ef this geneiat ,;;l;;',



Acids Pio noted l!nlh esis

TAL SECITION

ure Ibr Biiginelli Iteactron

Letters in Organic Chemistry, 20
mL) w
reactlon
c

CONC

To
synthes i

the Bigi
like citli
n)anc ac
solvent.
thesize
ones/th i
shows I

convent
mlcrowil
purable 

1,

has sever
operatio
liiend ly
tron con
y,ields. T

large sca

ies are in

T]XPER]

Reacli
tAiere i'non
'ta,ere vistt
and
JWelting I
capillary t
ass i sted
orowave s

tentperittl
'l-{ NMR
s[rectrom('
solution
vvefe

il'tstrLtment
5100 LCt
fiesized a

data are ir

l-ierreral I'
l-he m >r

rurea 2 (0.2
,:l l/l mmo )
c)ither in a

c rc)\\,a ve
(r LC
f CrOfn

obtained c

I!'oduct u
e:thano l.

il, {r* :: iffi 'i?f i"r:":i "il : "j,.JJ::.:: il:g Biginelli coqSpound 4a was ";;.;-l;',;;

]_.,. y: report an efficient proceclure for the.3,4-dihydropyiimia in_21I 14_o".rl,t i"".r' ri,
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?21^'C (ljr [:;3] mp 202_204.c); rp (K
1,1l9 r706. r650. t4e7. tzzz. i'oit,')'t
!D^Ylo-d,. 300 MHz): a e.zz'1s,iriti:;,':
,.;1? g:lH.),s l! (d, r = t.+ i," i:ii,' +2)j),.2:24 (s, 3H), 1.08 (t, L = e l"u)
!l]Yl9^dl, t5 x4Hz) d: 165 3, ts2.r,., ti
t2t,7 3, 

-t26.3, \)9.3, s9.2.,53.9, I Ll, t+ o;
nt,/z'.261 .l(M+H)*.

- 6-Methyl-2-oxo-4_p_tolyl_ 1,2,3,4-tetra

1-,c1rllxy.tic_acid ettryt ester 4b (Table 2,

'1il;,'i['it;,u,i]ri,'rlriu;?r','","')1,,']i*

YrHl), 5 e.43 (s, lH), 8.24 (s, rHj, 7.f: ;(s, I It), 3.97 (q:., J = 7 .r Hz, 2rr), i .st G, .

].10.J! r : ';.j Hz, 3H): r_cvs ,lis_(M+H)-.

, A-G;U11!toxy-phenyt)-6-methyt-2_oxo_
drct-pyrimidine-S carboxylic acid eth_yl e,enrl 3l: Mp 204_206 "C (tit. t3z1 np ).0+_..
y 
^.1?a!!:3|3,3es\, 

283s, hi, ie+s, t
l_o_tig, 785 cm',; ,H NMR (DMSd_d;, ibd
!\):7 zq (m, 2H), 6.81 (d, t = e.a"u-z-, zt

l;1,] !.: t-H), 4.06 (q, r : 7.1 Hz, 2H),,:.i

3",[,fl f;{ ;' :,,12',lll i,:l'y,l9l
)3,rr;,?_t.r. s5.t. 18.5. l4.t: LCMS'(Ei_
t rYt-*n J

.,4 - (4 -.Flu o ro-,p h e n y t) _ 6_ meth y l_ 2 -oxtt_ I
ntrimidine-5-csrbo4)lic acid eihyl ester ,

1l'.yp^]85-t86 "C (tit. [3e] mp 182_184
33_48_, 3244, 308i2, 2980: r o:0,' r z: r, ior
NMR (DMSO-d6, 300 MlIz): 5 9.20 (bs, lH
7.0()-7_.26 (m, 4Fr), 5,1I (d,'J = 3.3 i, iHi,
!^.: ?\, .2.2? (s, 3H), r.06 (t, r = 6.7 H;,
!?l/rso"d6, 75 \'rHz) 6: r6s.2, 159.6. Iii.
12,8)- r14.8,99.0,59.1, s3.2. r7.6, 13.9:
m/z:279.1 (M+H )..

tr - ( -.C h lo ro-1t h enyl) _ 6- methy l_ 2 _ oxo_ 1,2
pf r i 

1ry.d 
iyt e,5, c a r b oxy I i c a c id ei hy I e s te r 4 e

ll,.lntp ?.17-2tB "C (tit. [33] mp 217_2.18;
?242)., 

3 r 17, 2880, t722, tO+s,' t sss, tog t
NMR (DMSO-d6, 300 MHz): 6 9.25 (s, tH
7:18 (d, ./ = 8. t )12, 2H), 7 .25 (d, -r : s. r u
J,H),_1.?7 ,\q. r -7.0 Hz.2H),2.25 (s, 3H),
li:,]H), "C Nj\4R (DMSO_d6. 75 Wrzli
118:r, t43.7, 131.7, 128.3, 128.1, 98.8, 5
i 3.9; LCMS (ES-ApI) mtz: 29 5.2 (trA+U);.

4- (4 - B ronro-plt eny l) - 6_ me th y l- 2_oxo_ 1,2,
ltyrinnidine-S-ca rltoxylic acid ethvl esrer'4i
fil, Yp 22s-226,,C (lit. [33] mp 225_226 "(
\\?44, 31t1,2949, t70r, 1648, iqts, tz;tz, t

1." Iro (DMSo-.d6, 300 MHz): a s.2t As,'rt
1.52 (d, J : 8.5 FIz,2H),7.|j (d, ",: S.j H

J.H), 1:?7 It / = 7.1 Hz,2H), 2.4s (s, 3H),
I{2, 3H); "C NMIR (DMSO-d6, lS'lr.4nz|'i t
149.3, t44.1, 131.9, 129,t, 120.9, g9.4,59
14,6: LCMS (ES-r\pt) mtz:339.0 (M+11)'

6- M e thy l-4 - (4 - nitr o-p h e n y l) _ 2 _ oxo_ 1,.2,3,4
p,yrimidine-5-carboxylic ucitl elhyt ester 49 (

ere pr:rfornred in oven_driecl glassware and

!r M silica gel plares (60 F254) which
by Uy and KMnOa solurion. All solventi
3-used as; obtained from cornmercial source.

(lv'I..p,, uncorrecited) were determined i, ;p;;
using paraffin oil bath. All the rni.ro*au._
'rs were performed in Discover Lab Met mi_r (CEM Corporation, USA) at a specihed
ng the standardimode of operation, S'tanOarJ
C NMR r.l,ere ri:corded on a VarianL irl.r.urf
300 and '75 Nlllz respectively in DMSO_d6

ith TMS as an internal standird. IR spectra
on Perkin Elmbr Model 1600 series'FTiR
r spectra rayere fecorded on Agilent l200SL_
S-API) instrumien[. All the cornporrncls syn_
viousll,.reporte(, physical and spectroscopic
ment with reporftecl values.

t-4 -p h e ny l- 1,2,,3,4 -t e t ra hy d ro- py r i m i cl i n e_
etlryl ester 4a (Table 2, entry l): Mp 202_

of a.romatic aldehyde la (0.5 g.4.7 1mrnol).
*,r,,. nrT!tl: e-rhyl aceroacerare 3 r0.6l3 g.
malic acid (0.63 | g. 4.71 mmol; *as hearJ

oL 12, No. J Zt3

v: 3245,2979,
T-.; ,H NMRrr r!rvll\

(s, lH), 7.33-
(q, J,: 6,7 Hz,
H); ''c hl MR
, 144.8, 128.4.
MS (ES-APr)

pyrimialine-
2): Mp 216-

: 3245, 2926,
MSO-d6. 300

(rn.5H),5.69
2.27 (s,3H),

) m/z: 275.1

3,4-tetruh.lt-
4c (Table 2,

"C); IR (X.Br)
, 1456, 1:a24,

5 8.3ti (s,
5.92 (s, tH),
3H), 2.32t (s,

75 MHz)
113.9, 101.5,

mlz. 291.2

elralU)dro-
able 2, erLtrv
IR (KBr)v :

68 cm- r; lH
73 (bs, I H),
5 (q, ./ : 6.7
); ,,C 

NA,4R
48.4, 141 .0,
s (ES-AiPr)

rytlro-
le 2, entry

IR (KBr) v:
I cm-'; 'H
.77 (s, I F{).
fl), 5.14 (s,
(t, J : 7',.0

5.1, l5l 9,
53.4, 17,7,

.ytlrr,t-
ble 2, entry
R (KBr) v:
,721 cm't;
.84 (s, lH'),
H), 5.40 (s,
(t,J=11

5.8, 152.5,
54.1, 18.:2,
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