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Abstract:Background:Heterogepreoussynthosisofnitrogcncontainingheterocyclic
.".0."t0, ,u.i u, dihydropyiiliidin-2(l H)-one/thione dr:rivatives is an important

research. Use of nanocryrrutiin. Lno has demonstrated for heterocyclic compounos

which are routinely used in mediginal chemistry due to their therapeutic and pharma-

cological properties. ln thrstontqxt the solveni free synthr:sis of pyri[ridine deriva-

tives are rePorted.

Methorls: Synthesis of zno nanomaterials is carried out by precipitation rnethod'

whichisfurtherusedtbrsynthelisofdihydropyrirrridin.2|(lH)-ones/thionesderiva-,,,
;J::'r;,;:;.;;,;;;,;i;i",r"*.,rJ.i*yoes (r), urea(2) and ethvr acetoacetatq r(G'

(3)weretakeninbeaker.Then,l0mrnolpejrcentnanocrystallineZnopowderwas(JJ Wete laKsll llr ueaer' I rre|, rv rr4rrvr r-.-

added as a catalyst in the reaction mixure whrch

Results: Microwave assisted syr'lthesis oi 3,zl-Di

fully canied out using eco-friend]ly ZnO nanc

in the range 60-80nm was prepared by dec

analysis indicates the formation of highly cry

using reported method have confer 95% yield
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ryrimidin-2(lH)-ones/thiones derivatives form

t class of heterocyclic compounds due to their

and pharmacological properties Il]' Dihydro-

nes (DHPMs Fig. lA) morefy occu'rS rD I113n)

synthetic products. DHPMs and theil derivptives
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are very important; since, they behave {s.3 c-a]ci

blocker, ,u.i.t ut antihypertensive agentl (Fl-SQ '

ura-adrenrgic antagotrists, inhibitors of fatty acid

,ini in .iior'ic kiriesin int.tiuition [3-6] (Monastrc

lBatzelladine (Fig. lC 1D 1E) alkaloidp contarn

pyrimidine ,:ore, which has been found to.posse

,i.tiuity [7, B], DHPI\4s moiety exhibits ?"ti"^T1'^
terial and anirfungal [10]. anticancr:r Il 1, l2]. (S

activity. They are also nsed as starting material

thesis of Rosuvastatin (Fig. 2), seleclive' and

inhibitor of HMG-CoA reductase [.t 3], (he enzyr

SS-

oxane, THF, Toluene for heteroQeueous syntnesls'

Conclusion:Successfully,accompIishecl.green'synthesisofdilropyrirrridone/thionesg.-'l-lll'l::
clemonstrared. Use of nanocrystflline ZnO ir; found to be an etticient catalyst for heterggeneous

nelli reaction. Solvent fiee reactions gavo the better yield r:ompared to the use oforganic {ol"ents'

reaction, green synthesis, herterogeneous catalysis, nanocrystalline ZnO

as
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2.X. Chara rlrization of Powdered ZnO Catall's't

vrthesis of nanostructured ZnO, zinc sulphate

ir . 
-.f,..i."fs) 

and oxalic acid (9996' sd-line

a/e been used as precursor material' fh.e inter-

: oxalate was obtained by adding oxallc acld

or drop wise into zinc sulphate (0'lN)with con-

1. The precipitatc of intermediate.ttnt, ?iu''::
i "^it.i 

*iir, distilled water (-1 lit) and dried.at

,i.n "".t. 
Further, intermediate powder material

orlO"utioO'C in order to obtain nanostmctured

rrral study of as-synthesized ztnc oxalate was

u' ing fht""o Gravimetric-Analyzer (TGA DTA'

ar 5,* System) up to 1000"c in air at the heat-

i l"cl*it. Powctei X-ray Diflractograms (XRD)

il;; X-ray cliffractometer (Rigaku-D8/lvlaX-

i"g Ci**-t"tiation with Ni filter' l-he surface

V'i"J p,.ni.fe size were determined utt:?t'^l*1
;i"; ;i;;i.; microscoPe (FESEM HrrAcHl

rement of Catalytic Activity to Biginelli Reac-

. otino' at 55'C' in microwave oven FLeactton was

l,v ii,: technique. Aller cornpleti:: :f.,lll ',t^i"t",

't Mqtetisls' 2016, Vol, I 
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No' I
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of ZnO CatalYst

product. The structural purity of- compounds; was

iu 'u-NItrn & Irc-NIvlR spectral techniques'

3. RESULTS AND D]TSCUSSTON

Bieinelli reaction is well known Jromogenous

ty,,Ji.u.tion; It is.ali;o found,that t:iit^1::l: i
over Brsnsted acids due to better selectlvlty

yi,:ld s liav in g I es s rear:tion-tim3 1gOt1t,e^fot, :;?Tp'J,;;i;;-l.il' u.ia., LiBr [3a]' Alcl3 [3s]' I

BF3.OEI2 [47], FeCl: and LaCl3 [48[ were report

.V 
",ft* 

it o f Ai'f-ty Otopyrimidin-2 ( l H)- ones/th ion es'

In view o1'this, the synthesis of diirydropyrmt

ones/thiones '"a. .a.tttd out using nano si;lr:d Zn

The synthesis of ZnO catalyst was carried out I

Uased prec ip i tation ter:hn ique in accordant t- 
:],ttlr'

oi"o"t'.utri.r report [49]' We alsc' report':d thi

rrrorphoiogy of catalyst 
. 1'..tu:lhtt "1:]:'^.::, :

irr"i"-."tilvtic activiiy [44]' Hence' the svnth

nosed catalys;t is carried out using preclpltirtlon

iescribed in the experimental sectiorr'

id cata-

sul)€r1or
higher

ion [46].
4 137),
firr the

,t(lH)-
catalYst.
solution
protocol
eflect of
ririg the

crf pro-
hnique as

120"C for
av imetric

curves for
s sol-

1,40'C and
corre-

e canied
t?rl)rst. The

XRD and

E;-I]EM.

ttern of as-
.1^+farn rP-

re. The
rns were

The intermediate sample prepare'd was.clried a

[] hours beficre they were subject?d tgll'"Xf 
^;.;lyrtt iic;,cl Figure 2 d.epicts til,e TG:1:/D-IA

decomposition of zinc oxalate tyltlttttzt::l ]l :]
,/ent. TGA :;howed a weight loss in two s1'eps aI

.180'C and DTA di.splayed nvo endothermrc p

3.1. Thermat StudY of Zinc Oxalate

sponding to these lernperarures

3.2. Structrrral StudY bY XRD

Hence tlne decornpositions of intermedtate

out ;i 500"C to otrtain nanocrystalline,2lno

irrut. putiq' otZna caralvst *tt tllt:l:11:'l 
it"'

nano scale tnicro structure was as certalnecl wlln

ornetric amount of aromatic aldehydes (t) (0 5g'

), urea (2) (0.289' 4.7 I mmol) and etl.tyl accloace-

.OLg. +.)t''ornol) were taken in bcaker (Scheme l)'
niriol lrercent nanocrystaliine ZnO powder was

u .u"fVtt in the leaction mixture *Ll:h Ytt :L!-

Fis.ure ii shows the rypical X-ray diffra':tton

synth; izecl nanoc^rvstall ine, ZnO 
11t1.1]:i; -,1"ti.",i:'M;;;;i'1i., t1.'" ntoutt was washed first witl.r

ii urUo"a* followed by water, concentrated to get Jeals formation of highlv 
;,|n';::X;]:f$:lattice consitant values c

compound and then recrystallized to get pure

Fig (2 fGA/DTA,DTG of intermediate zinc oxa late
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1.t JL'
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el al.

128.46(C-3'), i 3 8(C-5',),

60.21(cH?-cFt3), 5 .0ii(c-4),

'l
0
J
2

-( l-ch lorophe nyl)-6- met hy l- 2-oxo- l'2'3'4 -

ry r im id ine- 5' car b oxY lat e

, 3',1,i* ffffi I i 1"$i; i1?t'i'{j i,' !;!)'*"i:.i"-z;,u-s'& 
i{-6'1, s'li (s, lH, Nl'{)' 5'40(d'

:.' iH: rt;;, +.to 1q,' t :8'o 
1.1' '5. *l-9til). lH, H-4), a.10 (q, J :8'0 Hz' 2H' +3-:ti1''

i,cii,t,'i.iti ii, "')'s.o Hz, 3H, cH'-94)j.'-c
liil, ioo rntir'l' 6 164.46 (Etoc='o)' )51!s
) iccli l, I + z. i' ri - {, 1 3- 1 

:4- 
(9: t- 

J, 
t,T ;\t !f:}'i;;hit;'-a'c o'j. e846 (c-s),58'37 (eltr-

q tc-qr, 17.08 (CHr), 13 09 (CH2-Cl'lr)'

6- ru etb)l-4 - (4 - nitr op h e ny l)'2 -oxo - I'2'3'4 -

It v rimid in e- 5 - c arb oxY la te

(l'abl
l.lMR

=7.61
tIl

, CLt2
()(i
-l'&

146.56(C-1') 139'78(C-6'),

I ls.75ic-2'), 101.39(c-5)'
1 8.?(CHr), 1't'3(CH2-CHr)'

4 g : - Ethy I 6' merhy l'4 -p h e nyl-2'th iotco- I'2' 3'4-

i,7t, o nyi, o p y r i mi tl i ne- 5 - c a r h o xy I a t e

(Table 3, entry 7): Mp 206'C (tit' [52] mp20

,u il:vrn filrtlso-au, l0o tvtuz): slq s-8- !?t'-]H'
6,, iri,ffii ,i.qo-1.s0 !1'. 5.H, T ''; | ,1.: T;o'
)L;; ; ;b'i.,'iH, H-'1), 4.20 (q, r = t t \z' zlt'

'i.ib-i',":il, 
Ci,l, r 32 ft, r:.?;li:f1!f,H

-2 t0 "c);
NEI), 9.90
H-5'& H-

,-CHr),
L); ''c

65 2(c-2),
.31:.C-2'&
54.3(C-4),

,2,3,4-

t94 "c);
NH), 9.95
'), 7.50 (d,

a.25 (q, J :
J==l.lHz,
):6 l7a.l
6), 132.00

-6'),100.10
13.9(CHr-

-1,2,3 ,4-

(\2-203'c);
s, lH, NH),

(d, J = 7.9

t{-3' & H-

, cH,-cH3.),
Hr-eE-,); 'C

)v,J
"\

I ti ),'iii'il'iln t or',rso-a"' 
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-r't1.' 1', .u I !l ) 

t u
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n"t; 

i I !!.
ttl'-c";;';:.s'aic-+;, iz'rr(cu')' l3'e6(cHz-

|-(4-h-vd.roxyphenyt)-6-methyl-2-oxa'- 
l 

'2 '3 '4 
'

p y r i m id i n e- 5 - c' ar b oxY I at e

e 3, entry 4): Mp 246"C llit [52].nip245 24'l^'C);

. ionni6,r.. lob uuz): 6 8'62 r br s' lH' NH)'
'=I ;;;; 1n," n z' & 6-Lr'), 9:9 (q, l.= jl:,?i: i ;t'
,;eo^i',-iii, Ntt) 5.ls t i, rs, H-4),4'20 (br E lI{'

)'ii,i--l.r'ur,zn.cH,-ctt,)' 2 20 (s' 3H' cH3)'
: )\'i l,r. iH. cH,-eg,l, ''c t'tMl lPYs99l',I
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? ! 2 1:) :6). 

r 4 6. r (c
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ry i 4 - ( 3, 4 -dimethoxyp h eny I ) - 6'me th yl" 2 -oxo' l'2'3'4 -

d t o p y r i mid itt e- 5 - c a r b oxY la t e

rla 3, errtry 5): Mp174"C (lit' [52-] mp.174-1'76 "C);

iiicbtiljooijr',rfia' s 8 dl (s,1H, )Tl',! ql,(*,',;
ir,'i]t;i. H-i'1, e .rs(', iH, H-2'),6'42.(s' ltt' NH)'

, iH, it ;t, +.oi'(q, r : 8.0 Hz,2H,1lH'z:c,T1)' 2 3 r

rl-i,^ , iZ 6, r:''8.0 Hz. 3H, cH2-(){.) 
".tt,)ST' ''; i 1(c-2)' 149'oo
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'' " 

l- I'), I 18'67(c-

It I 5)' 6005(CHj-

51 18 1r)'

rl (4-lluorophenyl)-6-merhyt-2-oxo- l'2'3'4-

i' r o p y'r i m i rl i n e - 5' c a r b o xY I a I e

at,le 3, entry 6): Mp I82'C (lit' [52] 1l?,.18?-,1"84 
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;iia'Dci,, +oo rnlnr) : 5 8 5 (s, iFl' l\H)' I 18 (t' -/ =

' *'.lili?'ri,i-z:u H-6'), 6'88(t, r .t2I{z & 8 0
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$,f i"(llJt3,ll'#J';''f;; i! F|it ii

ri, iii,'irtii ilo i J, r: 8'0 L\z'2H' H-1't I
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'), l3
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( l-tz

4 i : - E thy t 4 - ( 4 - hy clr oxyp h eny l) - 6--nrcthy l-'Z -th

iet a nydrrrp yri mid ine- 5 - ca r b oxy lat e
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