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Abstract - The marine 8-oxopurine I was synthesized fmm 8-bromo-9-methyl- 

adenine (VI) through the intwmediates VII.HI and VII o r ,  more effectively, 

through 6-amino-9-methyl-8-oxopurine (VIII). The 8'-acetyl derivative 11 and 

the rearranged isomer X were also prepared. 

1 The title compound 6-imino-l,9-dimethyl-8-oxopurine (I) and 1-methyladenine (spongopurine ) ( I l l ) ,  

new and known adenine derivatives, were recently isolated, but only in the form of the acetyl deriva- 

2 tives (11 and acetylspongopurine), by Cimino 9. from the English Channel sponge Hymeniacidan 

senguinea Grant. Although the new acetyl derivative I1 was fully characterized by means of spectro- 

scopic and X-ray crystallographic analyses, the parent base I remained unknown because of the diffi- 

culty in separating I and 111 from each other at the free base level.' This led us  to secure the base I 

itself by synthesis. 3 

lire 
I :  R = H  

11: R = COMe 

4 .  Bmmination of 9-methyladenine (V) wlth Br2 in 0.5 M acetate buffer (pH 4) was carried out in  a man- 

ner similar to that reported by lkehara a. , 5  giving the 8-hmmo derivative Vl, mp 214-275°C (dec.) 

[lit.5b mp 229W (dec . ) ] ,  in 81% yield. On methyletion with Me1 in AcNMe2 at 50°C for 3.5 h ,  VI af- 

forded the 1-methylated product VII. HI, mp 244-246OC (dec.) ,6  in 99% yield. The salt VII. HI was 

converted into the free base VII 180% yield; mp 216.5-218°C; nmr (Me2SO-d6) 6 :  3.44 and 3.59 (3H 

each, s ,  NMe's), 1.23 ( lH ,  b r ,  NH), 8.09 ( lH ,  s ,  C(2)-H)1 by treatment with 10% aqueous Na2CO3. 

On the other hand, VII.HI underwent Dimcoth rearrangement1 in warm 1 N aqueous NaOH (55OC, 35 

min) to furnish the g 6 ,  9-dimethyl isomer I:< [88%; mp 186.5-188°C; nmr (Me2SO-d6) 6 :  2.96 (3H, d ,  



Chart 1 

J = 4 Hz, NH&), 3.66 (3H, s, N(9)-Me), 7.83 ( lH,  b r ,  NgMe), 8.21 ( lH ,  s ,  C(2)-H)] .  The forma- - 

tion of the above two isomeric products (VII and 1x1 from VII.HI under different alkaline conditions 

supported the correctness of the 1.9-dimethyl structure of VII and hence that of VII. HI. 

Treatment of VII with NaOAc in boiling AcOH for 5 b gave the target compound 1 [36%; mp >300°C; i r  

vNujol 1694 cm-I ( 8 -0x0 ) ;  nrnr (CF3C02D) 6 :  3.66 and 4.10 (3H each, B ,  NMets ) ,  8.58 ( lH,  s, C(2)- max 

H ) ] ~  together with the N'-acetyl derivative I1 134%; mp 248-249.5°C (dec.) (lit.' mp 245-246°C)]. 

The uv ,  i r ,  and nmr spectral data obtained for the synthetic I1 were in agreement with those reported 2 

for the "natural" sample. The above transformation of the 8-bmmo function into the 8-0x0 function 

9 has a precedent in which lkehara and Kaneko prepared 8-oxyadenosine derivatives from 8-bmmaaden- 

mine derivatives. Attempts to obtain I from I1 by hydrolysis were unsuccessful. The l,9-dimethyl 

structure of I was confirmed by acetylation (Ac20/pyridine, reflux. 10 min) to give 11 (81% yield) and 

by the Dimroth rearrangement ( 1  N aq. NaOH, reflux, 1 h )  to yield 9-methyl-6-methylamino-8-oxopu- 

rine (XI [91%; mp >300°C; ir vNujol 1695 cm-I (8-0x01; nrnr (Me2SO-d6) 6 :  2.94 (3H, d ,  J =  5 Hz, NH- max 

Me), 3.22(3H, s ,  N(9)-Me), 6 .39( lH,  q , J = 5 H z ,  NEMe), 8.10(1H, 5 ,  C(2)-H),  10.07(1H, dull, 
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N(7)-H)] ,  which was identical with a sample obtained fmm IX in 72% yield b y  treatment with boiling 

1 N aqueous NaOH for 1.5 h .  

Finally, t h e  following alternative synthesis of I was found to be  more straightforward and simple to  

operate and gave a bet ter  resul t .  Treatn~ent  of VI with 1 N aqueous NaOH (ref lux,  1 .5  h )  afforded 

Nujd 6-amino-9-methyl-8-oxopurine (VIII) [97$,; mp >300°C; i r  vmax 1712 cm-I (8-0x0) ; nmr (Me2SO-d6) 

6 :  3.22 (3H, s ,  N(9)-Me), 6.35 (2H, dull, NH2), 8.01 ( I H ,  s ,  C(2)-H),  10.09 ( l H ,  dull, NH)I.  

Methylation of VIIl with Me1 in  AcNMeZ (50°C. 7 h )  gave, af ter  basification, t h e  desired compound 1 

in  75% yield. 

In summary, the  resul ts  of t h e  above synthesis have allowed u s  to  fully characterize compound I i tself ,  

forestalling t h e  unrealized isolation of this substance from t h e  natural source. It  i s  well known that 

an  alkyl group a t  t h e  9-position of adenine orients fu r the r  alkylation to  t h e  1-position to form 1,9-di- 

slkyladenine ( type IV). lo Interestingly, such directivity in  alkylation also holds in  t h e  cases of t h e  

8-bromo and 8-0x0 derivatives (VI and VIII). 
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