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ABSTRACT

The Thioxopyrimidine-dione derivatives were prepared by one pot multi-
component Mannich type reaction involving thiobarbituric acids,
substituited aldehydes and aromatic amines in acetonitrile-water as sol-
vent using surfactant, Sodium dodecyl sulphate (SDS) at water bath tem-
perature in good yields. The structures of the compounds were confirmed

by elemental analyses and spectral data.
© 2015 Trade Sciencelnc. - INDIA

INTRODUCTION

Multicomponent reactions (M CRs) have become
powerful toolsin organic synthesisduetoitsadvantages
like atom efficient, structura diversity, waste free
synthesisof complex building blocksof “drug-like’ motifs
and for promoting the devel opment of straightforward
synthetic routesto bioactive heterocycles*®. Organic
reectionsin agqueous mediahavereceived much atention
not only because water has unique reactivity and
selectivity but al so becauseitisan economically and
environmentally benign solvent. However the use of
water in organic reaction has one disadvantage asmost
of theorganic compoundsareinsolubleinwater and as
aresult, most reaction are slowed”. Sometimesthe
solubility of organic compounds can be enhanced by
using surfactantswhich can solubiliseorganic materids
or form colloidal dispersion with water!®. The
development of new synthetic methods for the
congtruction of nitrogeneous molecule hasdefined the
frontier of organic synthesissinceitsvery beginning®.

TheMannichreactionisavery powerful tool for
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constructing carbon-carbon bond in organic
chemistry!'*13, Thereactionisespecialy useful for the
synthesisof 3-amino carbonyl derivatives. Dueto the
importance of the Mannich products in organic
synthesis, various methods for conducting highly
diastereosel ective and/or enantiosel ective Mannich
reactions have been developed in the past™. The
Mannich product socdled Mannichbasesare 1, 3amino
carbonyls, which areversatileintermediatesin organic
synthes sand haveespecidly proventheir valuesinthe
synthesisof alkaloids. Thistype of conversion by now
hasaso beenfirmly established asaviable gpproachto
prepare the same products in enantio- and
diastereomerically pureform viaorganocatalysis419,
Compounds bearing 1,3 arrangements of amino and
oxygenated functiona groupsarefrequently foundin
varioushiologically active natural products*617.
Some modern variants of Mannich reaction have
been developed to avoid substrate limitations and
environmental problemsusing catayst in combination
with surfactant in aqueous medium®®2, Assurfactants,
at ambient condition in aqueous media, aggregatesto
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formmicdleswith hydrophobictail and hydrophilicheed,
micellar surfactants as catal ysts are widespread and
found to be used in different reactionsas aroute for
synthesis in aqueous solutions?®!, The studies of
surfactant-promoted reactions have been increasing,
such as, reaction of 1,4-quinone with oxygen
nucl eophilesin ageous micelles?! surfactant assisted
organic reactions in water!®!, Pictet-Spengler
reactiong?,

Inview for the synthesis of variousbiologically
important heterocyclic compounds?®, wewishto report
herein ahighly efficient procedurefor the preparation
of Mannich base type 5-(amino(phenyl)methyl)-
dihydro-2-thioxopyrimidine-4,6-(1H,5H)- dionevia
one pot three component Mannich typereaction using
anionic surfactant (Sodium dodecyl suphate) in
water:acetonitrile solvent.

EXPERIMENTAL

General

Thechemical reagentsare of A.R. gradeand were
used without further purification. Solventslike ethyl
acetate and petroleum ether were used after distillation.
Mélting pointsweredetermined on Buchi M-500digital
melting point apparatus and were uncorrected. IR
spectrawere recorded in KBr pellets on Shimadzo
8400S FTIR spectrometer. 'H NMR and *C NMR
spectrawere recorded on aBruker AV |11 500 MHz
or Varian 400 MHz or Bruker 300 MHz spectrometer
using TMSasinternd standard either CDCl or D,O as
solvent. Chemicd shifts() weregivenin partsper million
(ppm) and the coupling constant in hertz (Hz). Mass
Spectometerweremeasuredin LC-MS. Modd : Waters
ZQ-4000indectronionization. Elementd andyseswere
performed by using Perkin EImer CHNS/O analyzer
2400.

General procedurefor mannich reaction

In general experiment, substituted aldehyde
(Lmmoal), aromatic amine (Immol), thiobarbituricacid
(Immol) and SDS (0.015 mmol %) weretaken in a
round bottom flask usingwater and acetonitrile(1:1) as
solvent. Thereaction mixture was madeto reflux at
above 100°Cinail bath. The progressof thereaction
wasmonitored by TLC. After completion of reaction,
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the solid was separated and washed out several times
to remove the surfactant and washed again with
acetonitrileto removeall the starting substrateto give
the pure product and recrystallisein DCM.

5-((2-nitr ophenylamino)(4-chlor ophenyl)methyl)-
dihydro-2-thioxopyrimidine-4,6(1H,5H)-dione(1a)

Yellow solid; m.p 205 °C (de) ; IR (KBr): vmax
3340,3000,1650,1100,820; *H NMR (DMSO-d,,
500 MHz) 6 4.1(2H,d),4.3(2H,d),5.2 (1H,s), 6.5-7.5
(8H,m), 11.1(1H,s), 11.5(1H,s); *C NMR (DM SO-
d,, 125 MHz): 0 180.8, 169.06,165.8,137.6,
135.8,130.3,128.3, 128.9,127.1, 126.4,117.0,53.1,
43.1; LCMS (El) 404.8; Anal. Calcd for:
C_H.CIN,O,S: C,58.54; H,4.09N, 11.38%. Found:
C, 58.50; H, 4.14; N, 11.29%.
5-((4-fluor ophenylamino)(3-nitr ophenyl)methyl)-
dihydr o-2-thioxopyrimidine-4,6(1H,5H)-dione(1b)

Yellow solid; m.p 210 °C (de) ;IR (KBr):
v_3219.31, 1598.08, 1542.14, 1170.83, 822.67 *H
NMR (DMSO-d,, 500 MHz
4.6(1H,s),3.5(2H,d)3.9(2H,d),6.9-9.1(8H,m),
10.1(1H,s), 10.7(1H,s) ®CNMR(DMS
Od,,125MHz): 186.0,174.0,170. 6,164.8,161.4,
154.3,146.3,1 38.7,135.7,135.5,126.8,
122.2,120.3,58.4; H,3.37;N, 14.43%. Found: C,
52.50; H,.30;, 14.39. %.

5-((4-chlor ophenylamino)(3-nitr ophenyl)methyl)-
dihydr o-2-thioxopyrimidine-4,6(1H,5H)-dione(1c)

Yellow solid; m.p 202 °C (de) ;IR (KBr):vmax
3320, 3100, 1695,1100, 789; *H NMR (DMSO-d,
500 MHz ; 6 5.3(1H,5),4.0 (2H,d),4.9 (2H,d), 7.2-
9.0(8H, m), 11.1(1H,s), 11.5(1H,s); BC NMR
(DMSO-d,, 125 MHz) : 0 192.1,178.5,172.8,1
61.4,159.4,137.1, 135.6,134.9,139.3,128.3,
127.5,125.3,95.4,30.0; LCMS (EI): 404.8.
Ana.Cacdfor C_H_.CIN,O,S: C,50.44; H,3.24;N,

17° 13

13.75%. Found: C, 50.33; H,3.31; N, 13.71%.
5-((4-chlor ophenylamino)(3-chlor ophenyl)methyl)-
dihydro-2-thioxopyrimidine-4,6(1H,5H)-dione(1d)
White solid; m.p 208 °C (de) ; IR (KBr):
V,123300,2395, 1550, 1350, 900.'H NMR (DM SO-
d,, 500 MHz 05.36(1H,s), 3.9(2H,d),4.5 (2H,d),7-
9(8H,m),12.1(1H,s), 12.2(1H,s) *C NMR (DM SO-
d, 125 MHz): 0 179.4,161.7,159.4,154.0,
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144.5129.2,127.9,125..0,122.5121.7,56.2,28.8.LCMS
(E1):394.3.And. Cdcdfor C H,,CI.N,0O,S: C,5L.79;
H,3.32;N, 10.66%. Found: C,51.73; H,3.32; N,
10.52%.
5-((2-nitrophenylamino)(3-nitrophenyl)methyl)-
1,3-diethyl-dihydro-2-thioxopyrimidine-
4,6(1H,5H)-dione(1e)

Yellow solid; m.p 220 °C (de) ; IR (KBr):
V2 3230,2395, 1781, 1595,1292, 1091'*H NMR
(DMSO d,, 500 MHz 01.2(4H,q), 1.7(6H,1),
4.0(1H,s), S 4.4(2H,d),4.9(2H,d),6.5-8(8H,m):**C
NMR (DMSO-d,, 125 MHZz): 0
176.7,169.0,167.6,141.8,139.0,136.1, 135.8,135.2,
134.1, 134.0,133.8,29.4,14. 1LCMS (B : 471.1
Anal. Calcd for C,H,,N.O.S: C,53.50; H,4.49;N,

21 21 5

14.85%. Found: C,53.43; H, 4 56; N, 14.80%.
5-((4-nitrophenylamino)(3-nitrophenyl)methyl)-
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1,3-diethyl-dihydro-2-thioxopyrimidine-
4,6(1H,5H)-dione (1f)

Yellow solid; m.p 218°C; IR (KBr):
v_3390,2980,1703,1604,1498, 1501, 1109, 927 *H
NMR (DMSO-d,, 500 MHz
81.9(6H,t),2.5(4H,q),4.5(2H,d),4.9 (2H,d),
5.2(1H,s),7.2-7.5 (8H,m);*CNMR (DMSO-d,, 125
MHz): ¢ 180.1,179.2,179.0,1315,129.3, 128.9,
128.5,121.9,121,4,39.1,32.4LCMS (El)
:471.5.Anal.Cald for: CZlH21N4O S: C,53.50;
H,4.49;N, 14.85%. Found: C,53.43; H,4.40; N,
14.80%.
5-((4-nitr ophenylamino)(4-chlor ophenyl)methyl)-
1,3-diethyl-dihydro-2-thioxopyrimidine-
4,6(1H,5H)-dione(19)

Whitesolid; m.p222°C; IR (KBr): v__ 3300,3068,
1650, 1597, 1093,819'H NMR (DM SO-d,, 500

TABLE 1: Optimisation of reaction conditions

S
. j\ o AN
© @ M HZO:AcetonitriTe o 0
reflux 4-10hrs N @
H
cl ON
la
Entry Surfactant Solvent Temperature Time (hr) la (%)
1 SDS (1mmol) H,O RT
2 SDS (1mmol) CH3CN: H,0 R.T
3 SDS (1mmol) CH3CN: H,0O Reflux 6 75
4 SDS (1.5mmol) CH3CN: H,O Reflux 4 85
5 TTAB (Immol) CH3CN: H,O Reflux 18 60
6 CTAB (1mmol) CH3CN: H,O Reflux 20 65
7 CPC (Immol) CH3CN: H,O Reflux 12 60
8 TEAB (Immol) CH3CN: H,O Reflux 14 65
9 CPC (1.5mmol) CH3CN: H,0 Reflux 12 70
10 CPC (1mmol) H,O Reflux 24 65
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MHz 80.8 (6H.t), 2.2(4H,0),4.02(2H,d),4.9(2H,d),
5.5(1H,8), 6.9-7.1(8H,m); *C NMR (DMSO-d,, 125
MHz): 177.4,168.0,162.8,143.9, 37.9,134.7,132.4,
129.6, 129.4,123.4,119.5,68.7,578.2, 21.1,
12.0LCMS (El) :460.9. Anal.Cald for:
C,H,.CIN,0,S: C, 54.72; H, 4.59;N, 12.16%.

21 21

Found: C, 54 68 H, 4.62; N, 12.02%.
5-(3-indole)methyl)-1,3-diethyl-dihydr o-2-
thioxopyrimidine-4,6(1H,5H)-dione (1h)

Orange solid; m.p 275°C; IR (KBr):
V,3300,2900, 1750,1610, 1450, 1000 'H NMR
(DMSO d,, 500 MHz 0 2.0(6H,1), 5.2(1H,s),
4.8(2H,d), 4 9(2H,d),6.5-8(10H,m),9.8 (1H,s),*C
NMR (DMSO-d,, 125 MHz): 0167.7,
165.2,160.1,132.1,131.7,130.1,129.1,128.2,126.8,125,
83.2,80.4,12.9LCMS (EI) :451.5.Anal.Calcd for:
C,,H,N.O.S: C, 63.83; H, 6.47;N, 15.51%. Found:

24" 29 572

C,63.79; H, 6.42; N, 15.48%.

5-((4-methylphenylamino)(4-chlor ophenyl)methyl)-
1,3-diethyl-dihydro-2-thioxopyrimidine-
4,6(1H,5H)-dione(1i)

Yellow solid; m.p 230 °C; IR (KBr):
v_.3300,2890, 1650, 1450, 900'H NMR (DM SO-
dﬁ, 500 MHz &0.83 (6H,t), 2.0(3H,s),
3.9(4H,q9),5.1(1H,s), 4.71(2H,d)4.8(2H,d), 6.4-
7.1(8H,m):*C NMR (DMSO-d,, 125 MH2z):
0180,176.8,166.9, 162.0,145.5, 142.9,129.5,127.3,
116.3,115.9,63.9, 43.8,12.1LCMS (EI) :429.9.
Anal.Cdcdfor: C,H,,CIN,O,S: C,61.46; H, 5.63;N,
9.77%. Found: C,61.43; H, 5.60; N, 9.74%.
5-((4-aldo-oxophenylamino)(4-
chlorophenyl)methyl)-1,3-diethyl-dihydro-2-
thioxopyrimidine-4,6(1H,5H)-dione (1))

Whitesolid; m.p225°C; IR (KBr): v__ 3100,2795,
1610, 1450, 820'H NMR (DM SO-d, 500MH2812
(6H,1),2.5 (4H,0),3.95(2H,d), 4. OO(2H d),5.1(1H,s),

TABLE 2: Substratescopefor the synthesisof thioxopyrimidine-dionederivatives

S
S Ro~ J\ .R
NH 2 R2 )j\ = sDS 2 N N 2
N -2
¥ N O+ NN —> o o
R-CHO | N M H,0: Acetonitrile __
Z Ry O o reflux 4-10hrs N Ry
R H \ 7/
1(aj)
Entry R R, R, Product 1( a-j) Time (in hr) Yield (%)
1 m-NO,CgH, o-Cl H 1(a) 7 80
2 m-NO, C¢H, p-F H 1(b) 6 75
3 m-NO, CeHy p-Cl H 1(c) 8 85
4 p-Cl CeH, p-Cl H 1(d) 7 70
5 m-NO, C¢H, 0-NO, CH,CH3 1(e) 6 75
6 m-NO, C¢H, p-NO, CH,CH;3 1(f) 6 80
7 p-Cl CeH,4 p-NO, CH,CH; 1(g) 4 85
8 2-indole p-Cl CH,CH3 1(h) 5 80
9 p-Me CqH, p-Cl CH,CH, 1(i) 7 75
10 p-CHO C¢H, p-Cl CH,CH; 1() 10 80
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7.2-8.8(8H,m),13.0(1H,9:*C NMR (DMSO-d,, 125
MHz): 9178.7, 161.7,159.7,147.0,142.1,137.2,
129.6,1 24.7,118.3,113.9,113.4,109.7, 47.9,12.9
LCMS (El) :443.9.Anal.Calcd for: C,,H,,CINO,S:
C, 59.52; H, 4.9 N, 9.47%. Found: C, 59.50; H,
4.96; N, 9.45%.

RESULT AND DISCUSSION

Initially, the generation of Mannich base product
was set asamodel. Thereaction of onepot synthesis
involved substituted aldehyde, aromatic amine,
thiobarbituric acid and a surfactant. Surfactant like
sodium dodecylsulphate (SDS),
cetyltrimethylammonium bromide (CTAB),
cetyl pyridinium chloride (CPC), tetradecyltrimethyl
ammonium bromide (TTAB), TEAB were employed
ascataystinwater doneandinwater:acetonitrile (1:1)
as solvent for thereaction. Herewetried to select the
best surfactant which can give the highest yield by

= Pyl Paper

reacting the components with different surfactants
including anionic and cationic surfactants listed in
TABLE 1.

At roomtemperaturestirring the substrate givesno
product at all TABLEL, entry 1 and at water bath
temperature around 100° C the substrate were
dissolved in the solvent (water:acetonitril€) giving the
product in 4-5 hours. Again as shown in TABLE 1,
with different surfactants the yield was found to be
different. Thereaction whenrefluxing at oil bath above
100° Cusing TTAB(1mmol) gives product 1a(60%
yield) TABLE 1, entry 5. When CTAB (1 mmol) was
employed ascatayst in water:acetonitrile (1:1) solvent,
theproduct lawasafforded in 65%yield on refluxing
at above 100° C, TABLE 1, entry 6; While TTAB,
TEAB and CTAB dforded around 60-65% overd| yied
(TABLE 1), CPC (1 mmol) gave60%yield (TABLE
1). On taking CPC (1.5 mmol) as catalyst in
water:acetonitrile (1:1) assolvent, lawasobtained as
70% yield TABLE 1, entry 9, and reaction in water

R
—
NH 5
=
R:CHO e |
< \
R1 \/\Rl
7/
X
Rs\N N,RZ
o)\ o
y
RS‘N N'RZ
o o

Scheme1: Plausiblemechanism for Micelle-Promoted multicomponent synthesis of 2-thioxopyrimidine-dione
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afforded 65% yield using CPC (1.0 mmol) ascatalyst
by refluxing for 24 hr (TABLE 1). Thereaction when
carried out in presence of SDS (1mmol) and
water:acetonitrilg(1:1) assolvent refluxing at temperature
above 100° C afforded the yield upto 75% of 2a
(TABLE 1) but when increased the mol% of SDSthe
yield percent wasfound 85% TABLE 1, entry 4. By
tabulating the number of hoursand yield percentage
(TABLE 1), itisfound that Sodium dodecyl suphate
catalyst gives good yield (80-90%) with no side
product. Theamount of SDS ascatalyst inthedirect
Mannichprotocol to lawasinvestigated and theresults
areindicated in TABLE 2. Theinfluence of the solvent
system wasfurther evaluated. Solvent of moderate-
polarity likeacetonitrilewhichismisciblewithwater is
used invariousratioswith water as solvent. Itisfound
that use of the mixtureof acetonitrilein water enhances
thesolubility of the substrate and increasestheyield of
the product 1a. Further studiesrevealed that increasing
theamount of surfactant canincreasetheyied andthe
best result was obtained when the surfactant isused at
15mmol % (above CM C). With acetonitrile and water
asasolvent the substrate can be sol ubilised otherwise
it is not soluble in water. The amount of
water:Acetonitrileratioisa so optimised and found that
50:50 of water: acetonitrile can givethedesired product
inhighyied.

With successful optimisation of thesynthesisof 5-
(amino(phenyl)methyl)-dihydro-2-thioxopyrimidine-
4,6-(1H,5H)- dione with 4-chloro benza dehyde, 4-
chloro anilineand thiobarbituric acidwefurther studied
thereactionsof different aldehydes mostly aromatic,
aromaticamineand N, N- substituitedthi obarbituric
acid under similar conditionsasshownin TABLE 2.

The formation of desired product indicates that
surfactants play animportant roleto stabilisetheimine
intermediate whichisformed by aromaticamineand
aromatic adehyde. Thewater molecules generated by
imineformation are probably expelled fromthemicelle
duetohydrophobic natureof their interior asshownin
Scheme

CONCLUSION

In conclusion we have demonstrated an easy,
efficient and a most green protocol of onepot synthesis

of 5-(amino(phenyl)methyl)-dihydro-2-
thioxopyrimidine-4,6-(1H,5H)- dione without the
formation of Sdeproduct andinahighyield. Theuseof
water and acetonitrile is to solubilise the insoluble
thiobarbituric acid in generating theMannich base.
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