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Abstract:: he synthesis of 5-carboxymethyl.a:ninomethyluridifie isolated from 

i,ZN$CIY(B. subtilis)and its 2-thio analogue from t.l!NBLys(n. subtilis) 

have been described. 

The modified nuclessides located at the first; position of i-he anticodons 

of tH?JA 131-y and tRNALys from R, subtilis were ietersined 3s 5-carboxyme"Lhyl- 

aminome&yluridine(l)' and 5-cerboxymcthyloroinomethyl-2-~~hiouri:linej~)". 

The proof of structure was mainly based on the mass spectrometry anslysis of 

persilylated derivatives of isolate:1 compounds and yemarkabI.e rcsemblanse of 

their UV spectra to the respective spectral :iata of 5-methyiaminomethyluridize 

and 5-methylaminomethyl-2-thiourijine. Tt is noteworthy , that 5-methyl:%aino- 

methyluridine and 5-methylaminomethyl-2-thi.ourir!i.ne structurally are .fecarbo- 

xylated anal.ogues of 1 and 2 and also have been found in the antico.lons of 

tI'&"+ L. . 

Now, we report the synthesis of nucleosicies 1 and 2, to con.firm previous- 

ly reporte! struct.urec 1,2 , as well as ththe partially blocked zierivetives 2 and 

7, as potential iqtermeliates for t.he oligonucleoti-le synthesis. 

As suitable substrates far the preparation of 2 and 12'. 3*-i!-isopropy- 

lidene lerivatives of 5-chl.oromethyl.uri,iine' and 5-ch'loroaethyl-2-thiouriji- 

ne5 have been used.Thus,condensation of 2',3' -C?-isopropylidcne-5-chloromethyl- 

uridine with an equimolar amount of N-benzylglycine methyl ester in I:!%' in 

the presence of triethylan.ine(H'J', 12h)fol!owed oy separation of the proluct 

on th? short column6 gave pure compound 1 in 75:& yield7[Rf ~?.75~ ; 'H NMR 

(Z'3C!":D3) 6 ppm: 7.R7(IH,s,-H6), 7.36(5H,m,aromatic], 5.95 (lH,d,J=2 Hz,l'-Il), 

3.85(2&s,-1H2?h), 3.70(3H,s,-, Zti+ , 3,55(2H,s,-CH,N-), ~.4012!1,s,-"I:=FLL700-), 

1.53, 1.3?(SH,s,isopropylidenea. Hydrogenolysis cf.-l with 10% W on C(25'Z, 

1 atm, 5h)in methanol led to & contaminated with small amounts of impurities9. 
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HO OH 

1 x=0 

2 x=s j_ R=-H 

2 R= -COCFa 

Unexpectedly, compound 2 partially decomposed on the silica gel column or TLC 

plates and even slightly acidic conditions accelerated the formation of less 

polar compound, giving negative ninhydrin test.This observation prompted us 

to transform crude ft to the derivative which would be more stable for the chro- 

matography operations.On the base of our previous findings 10 

amidel3 was expected to be stable and useful for the oligonucleotide synthesis . Thus, 

ester 4 was reacted with an excess of trifluoroacetic enhydride in pyridine 

(RT ,12h)to give 5'-O,N-diacylated derivative of b.Hydrolysis of 5'-O-tri- 

fluoroacetyl group with 5 % sodium bicarbonate in water solution, followed by 

separation of the reaction mixture 

in 80% yield[R? 0.348a, 0.568b ;MS 

on the silica gel column afforded pure 2 

rn/z?$YJ M+' (3.4%); 'H NMR(CD3COCD3) 

&ppm: 7.85, 7T8O(lH,double singlet, H-GIL , 5.98,5.93(lH,double-doublet, 

J=2 Hz, I.-H), 3.75(3H,s,-OCHJ), 1.53, 1.35(6H,s,isopropylidene)J Compound 2 

was heated with 50 /o acetic acid(45 min,lOO'C)to give 5 in quantitatively 

yield m.p. 186-187°C, methanol; MS m/z=441 M+' (3.5%). 
lhe treatment of 2', 3'-0-isopropylidene-5-chloromethyl-2-thiouridine with 

glycine t-butyl ester hydrochloride in MF in the presence of triethylamine 

(RT, 10h)afforded S in 30% yield13. Crude 8 was trifluoroacetylated and 

the reaction mixture was worked up according to the procedure described for 2. 

Compound 2 was obtained in 25% yield after purification on the silica gel co- 

lumnbf 0.578a, 0.708b : 

H-6), 7.08 , 

‘!-I NMR(CD3COC.j3] &ppm: 8.38, 8.30(lH,double singlet, 

6.98(lH, double doublet , J3H2, I.-H), 3.65 (2H,s,-CH N_), 3.40 

(2H,s,-NCH2COO;), 1.55, 1.32(6H,s,isopropylldene), 1.43(9H, S, t-buty 4 . 

Refluxing 2 with 0.5n HCl in dry methanol led to the simultaneous deprotection 

of hydroxyl functions of ribose moiety and transestrification to give I[rn. p. 

2Ol-202'C, methanol; MS m/z=457 ?+I+' (o.p6), m/z=365 B+41(11.2%)14~in 90% 

yield. 



c 
CH2~CH$OOCH3 

COCF3 

HO 

a x=0 &R=-H x=s 

2. x-s 2.R =-COC F3 X = S 

MR= -coq x=0 

Using the same reaction sequence 2', 3 '-0-isopropylidene-5-chloromethyluridine 

was converted to compound s and than to 5 , identical by TLC , MS and 'H NMR 

with the nucleoside obtained by the previous way. 

Alkali labile protecting groups of 5 and 1 were removed by treatment 

with Ba(OH)2 (saturated solution in water)15. The reaction mixture was neutra- 

lised with sulphuric acid , lhe precipitate was filtered off and the filtrate 

passed through Dowex 50W(H+ form)column.Nucleosides ?, and 2 were eluted 

with 2% aqueous ammonia and succesively purified on Sephadex G-lO(l$ aqueous 

ammonia)and by paper chromatography(Whatman 3MM,n-propanol:conc.ammonia: 

water-11:2:7). Finally, pure samples were lyophilised and I,2 precipitated 

(ethanol saturated with HCI/ether)as hydrochlorides: 

l:Rf 0.21ac, 0.50ad, 0.13"ja, 0.4716b ;(dq= -5.4'(c+ H20)s UVI nm, 

(&, : pH2-Rrn,=234(700~h max=267(9100); pH12hmin=243(5000);nmax=265 

(5600); 'H NMR(D20-DCl)K ppm: 8,70(1H,s,H-6), 6.40(1H,d,Jn3.5 Hz, I'-HI. 

4.63(2H,s, -CH2NH-), 4.52 2H,s, 

2:Rf 0.278c, 0.528d, 0.18' b a, 

- NHCH2-) . 

0.5016b ;(&.)g'= - 7.4'(c=l,H20); UVhnm, 

(e,: pH 2hm~=242(6900),~max=272 (14300), pH 12h,,=244(16800);~min=261 

(13000),X max- -272 (13700) ;'H NMR(D20-DCl.)~ppm:8.9O(lH,s,H-6), 6.98 

(lH,d,J=2.5 Hz, l'- H), 4.62(2H,s,-CH2NH-), 4.48(2H,s,-NHCH2-1. 

The mass spectra of persilylated derivatives of '1, 2 and their electrophoreti- 

cal mobility were in excellent agreement with those reported previously '92 . 
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