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Three fluorescent Y nucleosides, wybutosine (1) 
l-5) 

, wybutoxine (z) 6-8) and 

wyosine (a)') have been found and isolated as minor components in various 

tRNAs and unusual structures as 4,6-dimethyl-imidazo[l.Z-alpurine-N-3-ribo- 

furanoside derivatives have been proposed. 

I R 

1 CH2-CH2-FH -NH COOCH3 

COOCH3 

2 CH2-F;H -F;H -NHCOOCH3 

OOH COOCH3 

3 H -_ 

The structural elucidations have been based on chemical degradations to the 

corresponding supermodified bases and their investigations by physical means 

such as u.v., n.m.r. and mass spectra. The synthesis, however, of neither of 

these Y nucleosides nor of any N-3 substituted structural analog has yet been 

reported due to the synthetic difficulties in principle encountered by a 

strong steric interference of 3,9-disubstituted purine derivatives in general 

3,9-Dimethylguanine (4) is therefore an unknown compound since methylation 

of the 3-methylguanine will proceed at N-7 whereas the 9-methylguanine will 

react at N-l and N-7 respectively. 

In order to rationalize the synthesis of 

amino-imidazole-4-carboxamide (4)") and 
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8 we started from l-methyl-S-methyl- 

followed a reaction sequence ana- 



No. 16 

POCl3 

-T- 

g- 
CONCS C+I _ NC 

K2c03 H3cs.CN 
11 w3CH3 

4 5 P NxBz 
= 

NH4OH 

1oooc 

HN 
-62 

7 = 

8 = 
CH3COCH$r 

K2C03 

DMSO 

CH3 CH3 c”3 

9 = 

Physical Data 

( / NMR-Spectra in DMSO$,orCDUj)l 

XH3 3CH3 8-H 

3-CH3 4-CH3 6-CH3 2-H 

3.87 3.64 749 

3.98 3.68 i.94 

3.58 8.04 

3.90 233 7.61 

I 

UV-Spectra at pH 7 

I 7CH3 

KH3 

4 

9 = 

g 392 

$ 418 

E*’ 

3g’ = 

T 
c 

I 1 r 

I 

I h max (nm1 
I 

w 
7-H 

-__ 

I !35 233 

7.37 233 

236 

265 

279 

270 

265 

262 



NO. 16 WY 

logous to the synthesis of guanine from AICA (S-amino-imidazole-4-carboxami- 

de)"). Treatment of 3 with benzoylisothiocyanate led to the thiourea deri- 

vative 2 which after alkylation by methyl iodide at the sulfur atom reacted 

with ammonia at 100' for 2 h with cyclization giving 3,9-dimethylguanine (8) 

in an overall yield of 59 PO. i crystallizes with l/2 H20 and melts with de- 

composition at 326'. The conversion of 3,9-dimethylguanine (4) into la could 

be achieved by bromoacetone in DMSO in presence of potassium carbonate for- 

ming the fluorescent 3-methyl-wye (11) (m.p. 296-297') in 76 % yield. 

4 is also a good starting material for the synthesis of 3,9dimethylisogua- 

nine (z), which has previously been obtained by a different route 12) . On 

treatment of 4 with phosphorous oxychloride a quantitative dehydration to 

1-methyl-5-methylamino-imidazole-4-carbonitrile (2) is observed. Further re- 

action with benzoylisothiocyanate led to the corresponding thiourea deriva- 

tive, which was methylated by methyl iodide to give 5. Subsequent treatment 

with 25 90 ammonia at 100' over night afforded 3,9_dimethylisoguanine (2) 

which could be isolated in 65 % overall yield (m.p.3 350') and was proved 

to agree in its physical properties with the reported data 12) . 

It is noticed from n.m.r .-spectra that in 3,9-dimethylguanine (8) and 3-methyl 

wye (11) respectively the proton signals of the imidazole rings occur at fair- 

ly high field in comparison to the corresponding 3,7-(i2)'3y'4) and 1,4-di- 

methyl derivatives (IQ) probably due to a stronger mesomeric interaction of 

the CO-group and the imidazole moiety in the latter compounds. Furthermore 

the signals of the peri-located N-methyl groups are shifted towards each 

others showing much smaller&d: values than any other isomer. 

A comparison of the U.V. -spectra of 3, 12 and 11 reveals a close similarity 

of 3 and 11 whereas lQ shows a bathochromic shift of the longwave absorption 

band and a-lower extinction coefficient as also seen in the 3,9-(g), 3,7- 

dimethylguanine (12) pair. These results may be regarded as evidence for 

attachment of the ribofuranosyl moiety at N-3 in wyosine (2) and its analogs 

1 and 2 respectively. However, conclusive proof of these structures must 

await a total synthesis which is already under progress for 2. 
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