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A convenient method of preparing pyrimidine analogemophtalic acid from dimethyl ester
acetondicarboxylate by the Biginelli reaction. Theeactions were carried out using a cheap, norctoxi
readily soluble in water and readily available batiaH;PO,. Additionally, this new reaction might be a useful
tool for high-throughput organic synthesis. Thesenpgounds can serve as a basis for the synthesis of
biologically active substances.
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INTRODUCTION

The scaffold decoration of bioactive molecules espnts one of the most vibrant
research areas in organic chemistry and has ahistbry within the realm of fragment-
based drug design. The Biginelli 3,4-dihydropyrimi@(1H)-ones (DHPMs) have been
known for more than a century [1-6]. Recently, tinéerest in synthesis of 3,4-
dihydropyrimidin-2(1H)-ones (named Biginelli compuals) and their derivatives is
increasing tremendously because of their therapamiil pharmacological properties and
also because of interesting biological activitidsseveral alkaloids which contain the
dihydropyrimidine core. Dihydropyrimidinone deriixgds have attracted considerable
interest in recent times because of their promisictiyities as calcium channel blockers,

diradrenergic receptor antagonists, mitotic kinesihikitors and hepatitis B virus
replication inhibitors [7—14]. The DHPM core wasalfound in several marine derived
natural products, such as Crambine, Batzellading@dsent HIV gp-120CD4 inhibitors)

and Ptilomycalin alkaloids [15-19]. Additionallyhe Biginelli DHPMs are important

building blocks in synthesis of multifunctionalizpgrimidines.

The most simple and straightforward procedure, medoby Biginelli in 1893,
involves one-pot condensation of an aldehydketoester and urea in the presence of an
acid catalyst [1]However, one serious drawback of Biginelli's reawatis low yields in
the case of substituted aromatic and aliphatic hgides [20-21]. This led to the
development of multi-methods which gives somewligtér yields but it is not as easy as
one-step synthesis [20-22].

307



Nikolaev O.S., Geleverya A.O., Gurtova K.Vol., Harane ko O.1., Bogza C.L.

In this regard, we want to get pyrimidine analodusnophthalic acid, we report
herein, a simple, facile and efficient method fog preparation of some new 6-substituted
DHPMs derivatives with phosphoric acid as a normpxnexpensive, very soluble in
water, and easily available reagent.

Homophthalic acid derivatives are important buiddiblocks for the synthesis of
alkaloids, dyes, and a variety of medicinally ietting structures [23—-27]. They are also
convenient precursors aFquinonemethide intermediates, which readily undebgels—
Alder cycloadditions with various reactive diendphi.g. quinones for the synthesis of
anthracyclinones) [28] or of isoquinolines throwggporous heating with zinc powder [29].

MATERIALS AND METHODS

General Procedure.Melting points were determined in the Boetius typeating
appliances and are uncorrect#d.NMR spectra were recorded on a BRUKER AVANCE
400 MHz spectrometer with dimethyl-d6-sulfoxide sslvent and tetramethylsilane
(TMS) as an internal standard. All reagents ewebtained from commercial sources
and used without further purification.

Methyl 6-methoxycarbonylmethyl-4-aryl-2-oxo(thio)-1,2,3,4-tetrahydro
pyrimidine-5-carboxylate (4a-g). A mixture of the appropriate aldehyde (0.03 mol),
dimethyl-3-oxoglutarate (0.041 mol), urea (0.03 y)nahd HPQ, (0.03 mol) in methanol
was refluxed for the time period as indicated irb[€al. After standing, the precipitate
was filtered and crystallized in ethanol. All protiiwere characterized B, *C NMR.

Methyl 6-methoxycarbonylmethyl-4-phenyl-2-oxo-1,2,3-tetrahydropyrimidine-
5-carboxylate (4a).White powder, yield 90%, mp 169-171 *8.NMR (DMSO @) 8,
3.52 (s, 3H, CH), 3.69 (s, 3HCH;), 3.66 (d, 1HJ=16.8 Hz CH,), 3.81 (d, 1H J=16.8
Hz, CH,), 5.21 (s, 1H, CH), 7.22-7.37 (m, 5H, arom), 7(11H, NH), 9.26 (s, 1H, NH).
*C NMR (DMSO @) d¢: 36.34 (CH), 50.37 (CH), 51.29 (CH), 53.76 (CH), 95.31,
100.29, 126.03, 126.32, 126.82, 127.89, 144.06,/P4451.64, 164.89, 168.62.

Methyl 6-methoxycarbonylmethyl-4-phenyl-2-thio-1,23,4-tetrahydro-
pyrimidine-5-carboxylate (4b). White powder, yield 87%, mp 167-170 *8.NMR
(DMSO o) d4: 3.50 (s, 3H, Ch), 3.65 (s, 3HCH;y), 3.75 (d, 1HJ=16.8 Hz CH,), 3.91
(d, 1H, J=16.8 Hz CH,), 5.21 (s, 1H, CH), 7.26-7.38 (m, 5H, arom), 9(841H, NH),
10.4 (s, 1H, SH)**C NMR (DMSO @) d¢: 36.12 (CH), 51.28 (CH), 51.92 (CH), 54.00
(CH), 101.96, 126.68, 127.89, 128.64, 141.77, 132185.19, 169.17, 173.97.

Methyl 6-methoxycarbonylmethyl-4-(3-methoxyphenyl)2-oxo-1,2,3,4-

tetrahydropyrimidine-5-carboxylate (4c). White powder, yield 81%, mp 184-186 °C.
Spectrum data are shown in Figures 1 and 2, ragphct
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Fig 2. Spectrum®C NMR (DMSO @)
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Methyl 6-methoxycarbonylmethyl-4-(3-bromo-4-methoxyhenyl)-2-oxo-1,2,3,4-
tetrahydropyrimidine-5-carboxylate (4d). White powder, yield 86%, mp 139-141 °C.
Spectrum data are shown in Figures 3 and 4, ragphct
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Fig 4. Spectrum®C NMR (DMSO @)
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Methyl  6-methoxycarbonylmethyl-4-(4-nitrophenyl)-2-0xo-1,2,3,4-tetrahydro-
pyrimidine-5-carboxylate (4i). White powder, yield 80%, mp 141-143 °@4 NMR
(DMSO @) 64: 3.50 (s, 3H, Ch), 3.67 (s, 3KICH3), 3.70 (d, 1HJ=16.8 Hz CH,), 3.85
(d, 1H J=16.8 Hz CH,), 5.32 (s, 1H, CH), 7.61 (d, 2H=8.4 Hz CH), 8.00 (s, 1H, NH),
8.22 (d, 2H J8.4 Hz CH), 9.49 (s, 1H, NH)**C NMR (DMSO @) &c: 36.76 (CH),
51.09 (CH), 51.94 (CH), 53.48 (CH), 99.62, 123.86, 127.80, 145.93, 186151.25,
151.56, 165.11, 169.12.

Methyl  6-methoxycarbonylmethyl-4-(4-nitrophenyl)-2thio-1,2,3,4-tetrahydro-
pyrimidine-5-carboxylate (4f) Yellow powder, yield 77%, mp 148-150 °CH NMR
(DMSO &) d4: 3.52 (s, 3H, Ch), 3.66 (s, 3HCHy), 3.72 (d, 1HJ=16.8 Hz CH,), 3.86
(d, 1H J=16.8 Hz CH,), 5.32 (s, 1H, CH), 7.63 (d, 28=8.4 Hz CH), 8.25 (d, 2HJ=8.4
Hz, CH), 9.03 (s, 1H, NH), 10.5 (s, 1H, SHfC NMR (DMSO d) &c: 36.66 (CH),
51.11 (CH), 51.93 (CH), 53.60 (CH), 99.62, 125.86, 127.83, 145.96, 1861%1.21,
151.50, 164.11, 168.12.

Methyl 6-methoxycarbonylmethyl-4-(4-hydroxyphenyl)2-oxo-1,2,3,4-
tetrahydropyrimidine-5-carboxylate (4g). White powder, yield 84%, mp 210-213 °C.
'H NMR (DMSO @) &, 3.48 (s, 3H, CH), 3.64 (s, 3HCH;), 3.68 (d, 1HJ=16.8 Hz
CH,), 3.80 (d, 1K J=16.8 Hz CH,), 5.08 (s, 1H, CH), 6.71 (d, 2H=8.0 Hz CH), 7.13
(d, 2H, J=8.0 Hz CH), 7.72 (s, 1H, NH), 9.25 (s, 1H, OH) ), 9.361kl, NH).*C NMR
(DMSO d) dc: 36.71 (CH), 50.93 (CH), 51.84 (CH), 53.31 (CH), 101.04, 115.07,
127.66, 134.76, 144.51, 151.96, 156.73, 165.48,2¥69

RESULTS AND DISCUSSION

Here we describe a method of high-yield reactiogirilli as ternary reaction
of aldehydes, dimethyl 3-oxoglutarate and ureavdévies for the synthesis of 6-
substituted DHPMs (4 a-g) by using phosphoric acider mild conditions.

We found that an application of phosphoric acichasatalyst, as opposed to
hydrochloric acid provides a high output of pyrimigs (4 a-g). Thus, application
of phosphoric acid gives a yield of product in thage 70-90% and the acetic -
40-50%. The application of acetic acid as the doigls not lead to the formation of
the condensation product (Scheme 1).

Scheme 1
o]
= 0 R
MeO OMe t=22h  50% 0
) H,PO, / CH,OH ~
N — . HN o]
t=22h  90% )\
HZN\WNHZ CH,COOH / CH,OH 0 H
®)
2 ©

(4)
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DHPMs 4a was isolated in 90% vyield from a mixture of dimdtByoxoglutarate
1(1,4 mmol), benzaldehyde (1 mmol), urea2 (mmol), and HPQO, (1 mmol) (Scheme
2).

Scheme 2
H
/(l)l\)ol\/lcj)\ O\\C/ H.CO
H:CO ] OCH: H:POy. 1. reflux
+ I —
HzN_ﬁ_NHz CH:OH <
X
2 3
R=R =H.X=0da R=0OCH: R =H.X=04c  R=NO, R =H.X=S 4f
R=R =H.X=S4b R=0CH; R =Br.X=04d R=OH R =H.X=04

R=NO, R =H.X=04i

The reaction was carried out at 65 °C for 22 h.nTtie Biginelli reaction of other
various aldehyde8 under a established protocol wherein we used &:1:1, ratio of
HsPQ, dimethyl-3-oxoglutarate, aldehyde, and urea @ires, respectively, gives
suitable DHPMs (4 b-g) with good yields.

Aromatization derived compounds, i.e. conversionto inderivatives
homophtalic acid is a major problem. We have usedraber of oxidants: but in
some, such as 68% solution of HHGeQ, K,Cr,O7/CH3;COOH) is the complete
collapse of the heterocycle and in other S, NaNKnO,, (CH;COO)Cu -
oxidation occurs.

CONCLUSIONS

1. We have described a mild, convenient way to getespew 6-substituted DHPMs by
Biginelli cyclocondensation three-component reactmf dimethyl 3-oxoglutarate,
aldehyde and urea derivatives.

2. These reactions were carried out using a cheaptaxir readily soluble in water and
readily available catalyst4RO;.

3. Additionally, this new reaction might be a usefablt for high-throughput organic
synthesis.
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Hukomnaes A.C. CHHTe3 NMPUMHIMHOBBIX AHAJIOIOB roMo()TaleBOli KHCIOTHI HA OCHOBE AMMETHJIOBOIO
3dupa aneToHAUKApGOHOBOM KHCJIOTHI Mo peakuun bumkenewmm / A.C.Hukonaes , AA. TeieBeps ,
E.B. I'yproBas, O.!. Xapaueko, C.JI. Bor3a // Yuensie 3amucku TaBpUuecKOro HallHOHAIIBHOTO YHHBEPCHTETA
uM. B.W. Bepnanckoro. Cepust «buonorus, xumus». — 2013, . 26 (65)Ne 4. —C.307-314.

Yno6HEIH croco0 MONTydeHus MUPUMUIAHOBBIX aHAJIOTOB TOMO(TaIeBOM KHUCIOTH C AUMETHIOBOTO d(hupa
AIleTOHUKapOOHOBOM KHCIIOTHI IO PEaKIWH BHDKUHENIN, KOTOPhIe MOTYT CIIy)KHTh OCHOBOM ISt CHHTE3a
OMOJOTUUECKN aKTHBHBIX BEIIECTB. DTH PEaKIUH IPOBOJWIN C HUCIOIb30BAHUEM JIEUIIEBOTO, HETOKCHYHOTO,
Jerko foctynHoro karanuzatopa HzPQO,, nerxo pactBopstomerocs B Bojge. Kpome Toro, 3Ta HOBasi peakuus
MO2KET OBbITh MOJIE3HBIM HHCTPYMEHTOM JUIsl BBICOKOPE3YyIbTaTHBHOT'O OPraHW4eCKOT0 CHHTE3a.

Knroueswie cnosa: 3, 4qmuruaponupumuannsi-2(1H )-oHbl, peakuust BumkeHemu, romodraiesa KHCIOTa.

Hikonaes O.C. CuHTe3 NipMMiIMHOBUX AHAJIOTIB roMo ¢raneBoi KHCJIOTH HA OCHOBI JTUMETHJIOBOTO edipy
aleTOHIiKap0oHOBOi KucjaoTH 32 peakuielw Bimkenemwt / O.C.Hikoaaes, A.O. Ienesepsi, K.B. T'yproBa,
Ol Xapaneko, C.JI. borza // Bueni 3amucku TaBpiliCbKOr0  HAI[iOHAIBHOTO  YHIBEPCHTETY
im. B.I. Bepuaacekoro. Cepist ,,biosoris, ximisn”. — 2013. —T. 26 (65)Ne 4. —C. 307-314.

3pyuHnil cnoci® OTpUMaHHS MiPUMIIMHOBHX aHAJIOTiB TOMO(TAIEBOI KHCIOTH 3 AUMETHIOBOTO edipy
alleTOHINKAapOOHOBOT KICIIOTH 32 peakiiero bimpkiHem, sSKi MOXYTh CIYKUTH OCHOBOI IJISi CHHTE3Y
GiosoriyHo akTHBHUX pedoBuH. Lli peaxuii mpoBOIWIM 3 BHKOPHCTaHHSM MEIIEBOrO, HETOKCUYHOTO, JIETKO
JoctymHoro katamizatopa HaPO,, mo nerko posumnsierscs y Boxi. Kpim Toro, 111 HOBa peaxiis Moxe OyTH
KOPUCHHUM IHCTPYMEHTOM JUISl BUCOKOPE3YJIbTATUBHOIO OPTraHiYHOI'O CHHTE3Y.

Knrouosi cnosa: 3,4-turinponipuminna-2(1H)-onu, peakuis bimkernenti, romodranesa KUCioTa.

Tocmynuna 6 peoaxyuio 21.11.2013.
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