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Figure 2. Proposed reaction mechanism.

of Biginelli thione, which subsequently reacts with dimethyl sulphate to offer 2-methylthio DHPMs. The second possibility
includes initial reaction of S-methylation of thiourea to give S-methyl iso-thiourea which itself participates in the Biginelli
reaction. By considering various observations, the reaction pathway can be proposed as follows-

When the Acetyl acetone, S-methyl iso-thiourea and aryl aldehyde are mixed, no exothermic reactions are observed.
When aromatic aldehyde, ethyl acetoacetate and thiourea were mixed with ethanol, reaction did not proceed. When all
four reactants, are mixed together, the exothermic reaction was noted, due to formation of S-methyl iso-thiourea, S-MITU.
(Confirmed with TLC). Due to rise in temperature, reaction gets initiated. Exothermic reaction (60-65°C) was due to
formation of S-MITU from thiourea and dimethyl sulphate. The reaction is quite exothermic and needs to be controlled
[27]. Thus, an assumption can be obtained from the above observations, that the reaction follows the second route for the
synthesis of 2-methylthio DHPMs i.e. the S-MITU formation is the first step followed by the Biginelli with the established
protocol [28]. The next step is the step of the nucleophilic substitution reaction. After addition of N-nucleophiles, to
5-acetyl 2-methylthio DHPM derivatives, a peculiar odour of methyl mercaptan, CH,SH (odour of rotten cabbage)
was reported [29]. This confirms the elimination of CH,SH. This signifies the probable mechanism, i.e. replacement of
S-methyl function with nucleophile, Figure 2.

Improvements in % yield, time economy, step economy and mild reaction conditions, are the key features of the novel
MCR. The reported classical approaches to generate C2 functionalised DHPMs involve 3-4 step synthesis to reach final
products along with use of toxic reagents like POCI, and methyl iodide. This novel 4-CR method is advantageous over
the earlier reported methods in relation to number of steps, time, and avoiding use of nongreener agents such as POCI..
The method also uses dimethyl sulphate as a methylating agent, instead of the expensive, unstable compound methyl
iodide, which most researchers used earlier [3,16,22,24,30]. Thus, newly designed MCR also avoids the use of these toxic/
expensive reagents, which are some added benefits of this novel approach. The 2-methylthio system in DHPMs has proven
its scope as a versatile intermediate for generation of drug like molecules by reaction with N/O-nucleophiles [9,16]. In this
regard, we have reported use of 2-methylthio DHPMs reaction with N-nucleophiles which will be screened as an active
pharmacological motif. A preliminary investigation is under way at NCI, USA for anticancer screening. In comparison,
we used a greener and more economical reaction protocol for synthesis of C-2 functionalised DHPM libraries. All the
compounds were screened for FT-IR analysis, and the presence of functional groups was confirmed. Prototype structures
of compounds from 2-methylthio DHPMs series, viz. compounds 5a, 5b and C-2 functionalised DHPMs 6a-e were
confirmed through '"H NMR, *C NMR, and mass spectroscopy. The analysis of spectroscopic data confirms the structures
of newly syntheiszed molecules. [Refer Supplementary information Figure: 15-21§]

The synthesized substrate (C-2 functionalized DHPM i.e. 2-methylthio dihydropyrimidine) has diverse scope for
generation of libraries. The synthesis of novel 5-acetyl 2-methylthio DHPM derivatives were reported for the first time
via a novel four component modified Biginelli reaction. Modified novel reaction was also compared with earlier reported
classical Biginelli and Atwal modified reaction. In comparison to earlier reported reaction protocols, novel method allows
one pot, single step for generation of intermediate, i.e. 5-acetyl 2-methylthio dihydropyrimidine. Thus, novel method
demonstrates more benefits over earlier reported reaction protocols.

4. Discussion

In continuation of our interest in DHPM derivatives, herein we report an efficient and novel method for the synthesis
of 5-acetyl 2-methylthio DHPMs. The method allows more efficient, time-saving, one pot and single step reaction with
moderate to excellent yield. The importance of 2-methylthio function in DHPMs was emphasized because it serves as a
good leaving group and can react with N/O-nucleophiles. This led to the synthesis of C2-functionalsed DHPMs with use
of selected N-nucleophiles, and the conjugates formed may fulfil the demand of active pharmacophores. Use of one pot
4-MCR increases efficiency of synthesis, and incorporation of N-nucleophiles introduces diverse complexity in the DHPM
nucleus, which will be the potential future targets (drug discovery pipeline) for development of APIs.
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Figure 5S: TH-NMR: 1 -[4-(4-hydroxy-3-methoxyphenyl)-6-methyl-2-(methylsulfanyl)-1,4-dihydropyrimidin -5-

yl]ethenone, (5b)
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Figure 6S: 3C-NMR : (5b)
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Figure 78S:

'"H-NMR: 1-(2-hydrazinyl-6-methyl-4-phenyl-1,4-dihydropyrimidin-5-yl) ethenone, (6a)
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Figure 8S: BC-NMR: 1-(2-hydrazinyl-6-methyl-4-phenyl-1,4-dihydropyrimidin-5-yl) ethenone, (6a)
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Figure 9S: ESI-MS: 1-(2-hydrazinyl-6-methyl-4-phenyl-1,4-dihydropyrimidin-5-yl) ethenone, (6a)
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Figure 10S:
1 . . . C g
H-NMR: 1-[6-methyl-4-phenyl-2-(2-phenylhydrazinyl)-1,4-dihydropyrimidin-5-yl]ethenone (6b)
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Figure 11S: BC-NMR: 1-[6-methyl-4-phenyl-2-(2-phenylhydrazinyl)-1,4-dihydropyrimidin-5-yl]ethenone (6b)
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Figure 12S: ESI-MS: 1-[6-methyl-4-phenyl-2-(2-phenylhydrazinyl)-1,4-dihydropyrimidin-5-yl]ethenone (6b)
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