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Synthesis of Multisubstrate analog Inhibitor of Thymidylate
synthase
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Abstract
The pyrimidyl derivative of 2’-deoxythmidine 5-monophosphate, 3 has been synthesized for the
development of anticanncer agents. The compound 3 derived from prototype inhibitor 2 by modifying
the p-aminobenzoyl glutamic acid portion has been designed to facilitate the membrane penetration.
Variable temperature 'H NMR spectrum for the protected nucleotide has indicated the existence

of two conformers which are stable on the NMR time scale at ambient temperature.
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o]o] 4L 2,5-diaminopyrimidine®] 5-amino group®] AYHA LAV 2AE T
SN B57)E & dTMP, 48 Af-20Z BES wgA12 5 Bakers'"o] WH 22 F4 ¥ 2, 5-diami-
nopyrimidine +X4, 59 223} w-eAA S3FE 6 FAH(Scheme 1). °] FF=4] 'H NMRel A
thymidine®] 6-H signal® pyrimidine®] 6-methyl®] sharp singlete] = ejolgtel= &7l Zetal
singlet?] %S Btk FEjol A AAHARE 297] 93] NMR probed] £=5 &3 HA
BFEHRAL W 40CHA 9 FEFS 27 singletSol sharp singletS 2 FHAAD oA Feo= _
YRe o 27 singlete 2 HE0IE 7194 4L ngoz FHolPA Y EAE FAT
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HFHoz 3RE 69 RE77H AAHUL. Zn-Cu coupled &3 AAt7]e] BE7|7F AAHL
B33} ¥hg-& A A 39 acetyl group®l A A 5 o] nucleotide 3°] F3H A, £ B A€ 913 DEAE-
Sephadex® A Triethylammonium bicarbonate(TEAB) € linear gradientZ 3t o] ¥ A2VE
a2 E ST €5 £AL el §4E 322 FH NaClo,Z Na S e F FHRT 599
W5AZ3to Fast Atom BombardmentE o443 FIFRAYOZ FAFE st
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NMR £9EfE TMSE WHEZEZ 5] Brucker AM-3002 AH83te] Ao Mass 29
EF L& JEOL JMS-DX 303 ZZFEX7IE M-8t ¥ AZrEIIE silica gel(SF, 60-240
mesh) & AH£-311 ). DEAE Sephadex(A-25-120) < Sigma chemical 258 743t 10gS 33 T/F
(100mD ol BHA12 F WA gel2 fritted glass funnel(medium porosity) 141 1) 0.5M NaOH (300
ml) ;5 2) F75(400ml) 5 3) 0.5M acetic acid(300ml) ; 4) ZF5(400ml ; 5) 0.5 NaHCO,(300
mD ;5 6) SF5(400mD)E A E 3l bicarbonateE .2 TEITE o] gel& FTHFOIA 4CE B
Hoir} olend ZPA=rtEH Ao AHEH AT

N-(2-amino-4-oxo-6-methylpyridin-5-yl) -N-[1-[2’-deoxy-3"-O-acetyl-5’-[ bis(trichloroethyl) Jphos-

phoryl-B-D-ribofuranosyl]JthyminylJ-N-aminopropylbenzene[ 6

A. 283 HS

Birwolff” <] ¥'d& 383 Yangs® 2] gl £}3)] 3-O-acethylthymine-5"-bis(2, 2, 2-trichloroethyl)
phosphatee B £3} 3}ith. o] 3}3HE(783.8mg, 1.25 mmol)& F4 CCL(50mDel &34A121 H
500W SunlampZ H)X @A #F3tAc}h. 94719l CCL(SmD ) 341 Bromine(220mg, 1.4 mmol)<
2Ad72u7|E S8 424 71315 Brominee] HZ o] &3] kA T &S Tk o=
7tete 52 28890}, tic(Ethylacetate © Hexane=80 : 20)°ll 93] ¥t-g-&o] < 70% 3= &€
o)A Bromined A7} FA3YTh £4L 202 WZAd F FUA| 7| I FALe] tisf 4A st
3& A&3Ad.
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99 FBEL T4 DMF(20mD ol £31A12] 5 2-amino-6-methyl-5-(3-phenylpropylamino) -4-oxop-
yrimidiné”(258mg, 1 mmol)& 7}8}3 NaHCO,(100mg) & E@3te} AollA) 2412k II3ATH tle
(Chloroform : Methanol=90 : 10) Al ¥h-&-Eo] &3] glojd Zg &<lstx zFstste]l DMFE Al
AT F FHES 2©00mD)ol FEAIZ H Chloroform(300ml) &2 &3ttt Chloroform3 &
EZ(100mD 2 23] A1 T4 sodium sulfate> 2 53t 3 & FLEA AT, o] £ silica gel ZH
32 vt E 228 9 (Chloroform : Methanol=97 : 3) 2 AA3t] w9 LAE LUt

FE5& [ 274mg(31%)

MS(m'z) ; FAB 883(MH")

'H-NMR(DMSO-ds) (40C) ;5 81.53(q, 2H, CH,), 2.04(s, 3H, C-CHy), 2.08(s, 3H, COCH,),
2.31(m, 2H, H-2), 4.23(m, 1H, H-3), 4.40(m, 2H, H-5), 4.80(m, 4H, 2XOCH,CCl, 5.25(m,
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1H, H-3), 6.18(t, 1H, H-1), 6.44(br s, pyr. NHp), 7.13, 7.21, 7.23(m, 5H, Ph), 7.48(s,
1H, Ur H-6), 10.90(br s, 1H pyr.NH), 11.38(s, 1H, Ur NH).

N-(2-amino-4-ox0-6-methylpyridin-5-y1) -N-[ (2’-deoxyuridine-5-monophosphate-5-y1) methylJami-
nopropylbenzene[3]

3}3+E[61(176.6mg, 0.2mmol) & F4 DMF(5mD 9l &3 A17] I acetylacetone(200mg, 2mmol) 2+
Az ZA € Zn-Cu couple” (260mg) 2 7}3t}. Oil bathol Al 55CE FAIAIA 1412 kg ¥ tle(2-
propanol : NH,OH : H,0=7:1:2)2 #33}o] SLEHo] g3 w8 AL AT F 30& ¢
wWuksla B(50ml) 2 34 §th. o 7)d] H,S gasE FU 3t Zn-Cu couple?] FFES sulfide FEI 2
FAAR A A3t ol g ZYstel] AAANZD. o] ZFEo] Ethanol(lmD# IN-NaOH(2mD S
W3 4847 LS F, 2(G0mDE © 7HSHL 0.5N-HCIZ pHE 4.52 ZF @t B(300mD S
] 7}3+ ¥ DEAE Sephadex(A-25-120, bicarbonate®) Z(0.9X10cm)olA A3t L
10ml¢ FFFE A3H$ ¥ TEAB(0.05M-TEAB 500ml0.5M-TEAB 500ml)E linear gradient®
3t 22utEa RS, &5 £YE 2ok Aol $vlE A A 10mle] EthanolZ 33
SR F 9A] Ethanol(5mDel 83|21tk F4 Acetone(10mD) el NaClO,(280mg, 2mmol) &
3412 F 99 $94-& 718 A sodium®Bol FAEHEU o FEYS WH BAFHAGI 44
223t FHEE I3 o] AL AcetoneS 2 33 AAY F 1HEL FHF(0.5mDl &3MA|71
YEAdzxste g uAE AU

FE5& :6.2mg(5%)

MS : FAB 601(M+Na+2H)", 623(MH+2Na)*, 645(M+3Na)*, 667[(M+4Na)-H]".
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B35 7]& & dTMP9 5-methyl& monobrominationd}e] Tetrahydrofolate®] %412} amine group™
@E3 BN F BIVE AAS Y ndd SFES F}AT. NMR 3 FEREA A
FejoldA ] EAE FAsHU2H 2-D NMRol g | A& 723 A77t 1Y Folu.

o] 3}3HEL pH 7oA 272 F3AEH 71E9 o] AL FYEE B} AXE FHyo] 3L
Aoz At&sm, 19 SAR(Structure-Activity relationship) Thymidylate synthased] T =3
Z}8-3 T8 L1210 A ¥ i AE SHANFEL 3] o]Fo] A o Folr).
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