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Abstract: Synthesis of an R-deaza analog of the proposed intermediate in the thymidylate 

synthetase reaction was accomplished from diethyl R-deazafolic acid and an unambiguous proof of 

the structure is provided. 

Thymidylate synthetase catalyzes the conversion of 2'-deoxyuridine-5'-monophosphate (dUMP) to 

thymidine-5'-monophosphate (TMP) in the presence of the cofactor N5,N1'-CH2-tetrahydrofolic acid.l 

Based on model studies with 5-fluoro-2'-deoxyuridine-5'-monophosphate (FdUMP) structure _I_ was 

proposed as the initial enzyme-cofactor-substrate complex followed by redox rearrangement to give 

TMP.2 The precise mechanism of the formation of TMP and 7,B-dihydrofolic acid is uncertain. 

Analogs of1 could function as multisubstrate inhibitors of thymidylate synthetase and prevent TMP 

synthesis. 

Compound 2, N-C4-[[(2-amino-3,4,5,Fi,7,8-hexahydro-4-oxo-5-(2'-deoxyuridin-5-yl)methyl- 

pyrido~3,2-d]pyrimidin-5-yl)inethyl]amino]benzoyl]-L-glutamic acid can be considered as a 

multisubstrate analog of the proposed intermediate 1. - Mertes and co-workers reported the 

synthesis and activity of 5-[(N-methylpiperazinyl)methyl]- and 5-[4-(1,2,3,4_tetrahydro- 

quinoxalyl)methyl]-2'-deoxyuridine-5'-phosphates as possible multisubstrate analog inhibitors of 

the enzyme.3 These compounds lack the pyrimidine and I+Wnobenzoyl glutamate moieties and showed 

only modest inhibition of thymidylate synthetase. 

Prior to the synthesis of ;?, the model compound 2 was prepared to test the feasibility of 

alkylation of a reduced pyridopyrimidine with 3',5'-di-O-acetyl-5-bromomethyl-2'-deoxyuridine.4 

Alkaline hydrolysis of 2,4-diamino-5-methyl-pyrido[3,2-d]pyrimidine5 gave 2-amino-5-methyl-4- 

oxopyrido[3,2-dlpyrimidine 4.6*7 - Reduction ofA in 3.1 N HCl over PtD2 gave a quantitative yield 
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of Z-amino-b-methyl-4-oxo-5,6,7,8-tetrahydropyrido[3,2-d]p~imidine5. 6*7 Alkylation of 5 with 
3',5'-di-0-acetyl-5-bromomethyl-2'-deoxyuridine in anhydrous dimethyl formamide gave the protected 

nucleoside 5 in 63% yield, which on treatment with ethanolic ammonia gave 3. 

The requisite pyridopyrimidine derivative for the synthesis of?, diethyl 8-deazafolate 1 was 

prepared from 2-amino-b-hydrox~ethyl-4-oxopyrido[3,2-d]pyrimidine according to the procedure 

reported earlier.' Reduction of7 in ethanol containing an equimolar amount of 0.1 N HCl over 

Adams catalyst gave diethyl 5,6,7,8-tetrahydro-8-deazafolatei in 35-40% yield.9 The other 

products of reduction were 2-amino-b-methyl-4-oxo-5,6,7,8-tetrahydropyrido[3,2-d]p~imidine5 and 

diethyl A-aminobenzoyl-L-glutamate. Two other groups 7s10 reported the preparation offi (in the 

acid form) but in both instances no spectral properties were reported nor was the compound 
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isolated in a pure state. After chromatographic purification, compound2 was alkylated with 

3',5'-di-0-acetyl-5-bromomethyl-2'-deoxyuridine in anhydrous dimethyl formamide to give 2 in 61% 

yield, which on saponification gave 2. 11 The molecular weight of 684 was independently confirmed 

by fast atom bombardment (FAG) mass spectrometry, which showed MHt = 685.l* 

In order to prove that the alkylation had occurred at N5 of8 and not at N", the following 

set of compounds of compounds were prepared. Treatment of7 in 6N HCl with NaN02 at 0-5'C, 

according to the procedure of Cosulich and Smith13 gave diethyl N10-nitroso-8-deazafolate 10 in 

80% yield. -10 Reduction of 10 under conditions similar to those described above gave diethyl N - - 

nitroso-5,6,7,8-tetrahydro-8-deazafolate. l4 unlike the case of A, N5 is the only site available 

for alkylation in compound 11. - Alkylation of 11 with 3',5'-di-0-acetyl-5-bromomethyl-2'- - 

deoxyuridine gave 12. - Treatment of? with HN02 (HCl+NaNO*) at 0-5°C gave 11, whose nmr spectrum 

was identical to the compound obtained from 11.15 - The fact that? can be converted 12 showed that - 

the alkylation of8 had occurred only at N5 and not at NIO. All new compounds had satisfactory 

elemental analyses and spectral properties. 
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