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Abstract-Alkylation of N'-henzyloxy-5-formamido-l-8-D-r lbo-  

furanosylimldazole-4-carboxamidlne (IV) in the presence of K2COI 

followed by hydrogenolysis of the N'-benzyloxy group and alka- 

line hydrolysis produced the title compounds (XI, intermediates 

adaptable to the syntheses of various 3-alkyl-9-B-D-ribofuranosyl- 

purines. 

Our recent syntheses and hydrolys~s studies of 3-rnethyladenoslne (Ialrl 3-methyl- 

isoguanoslne (Ib),' 3-rnethylinosine (Ic),q-methylxanthosine (Id),* and 3-methyl- 

guanosine (1e)' have revealed unusual lability of the glycos~dic bonds of these 

nucleosides. 3-B-D-Rlbofuranosylwye (II), whose structure is closely related to 

Ie, also has been shown to be extremely susceptible to acidic h y d r o l y s ~ s . ~ ~ ' ~  One 

plausible explanation for such instability of the glycosidic bonds of I and T[ 1s 

that release from steric repulsion between the methyl and the ribofuranosyl group 

would be a major driving force. To judge the validlty of this assumption w e  wlsh 

to synthesize the 9-B-D-ribofuranosylpurines substituted by bulkier alkyl groups 

at the 3-position (type I) and to check their stability. 5-(Alkylarninol-1-B-D- 

ribofuranosyl~midazole-4-carboxamides (X) should be good intermediates for the 

synthesis of the desired compounds since the 3-methyl homologs (Ib--e) have already 

been derlved from 5-(methylam~no)-l-B-~-r~bofuranosyl1m1da~ole-4-carboxarnlde (~al.~-' 

Thls communlcatlon presents the results of our synthesis of X through three 

routes. 

Syntheses of xa and 2',3'-0-isopropylrdene-Xahave been achieved by reductive rneth- 

ylation of appropriate imidazole n u c l e a s ~ d e s . ~ ~ ' ~  Alternatively, we have obta~ned 
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Xa by methylatian of 2',3',5'-tri-0-benzoyl-N,N-dimethyladenosine ( m )  followed by 

alkaline hydrolysis.'.' In the present study, however, benzylation wlth P h c ~ ~ ~ r  

Or ethylatlan wlth Etl of m was found to take place so sluggishly that the corre- 

sponding quaternary salts (type VEI were not obtained. 

On the other hand, condensation of N.N.3-trlmethyladenine IVa)' with l-acetyl- 

2.3,s- tr i-0-benzoyl-B-D-ribofuranose (vI)' in C1CH2CH2C1 in the presence of SnC1.'O 

at room temperature gave, after treatment with a solution of NaI in EtOH, the 

desired 2',3',5'-tri-O-benzoyl-N,N,3-trimethyladen0~ne iodlde (Vna).'.' mp 189- 

190•‹C Idec.1, in 35% yield. Similar treatment of 3-ethyl-N,N-dimethyladenine (vb)' 

gave a colorless solld, which, wlthout further purification, was hydrolyzed ac- 

cording to the reported procedure7 to provide 5-1ethylamino)-1-0-D-r~bofuranosyl- 

imldazole-4-carboxamide (Xbl as a colorless glass in 30% overall yield; nmr 

lMerSO-is) 6: 1.08 (3H, t, g = 7  Hz, CH9CH21, 3.15 l2H, m, CH2Cg2), 6.87 and 7.03 

(1H each, broad, NH2), 7.60 (lH, s ,  C(2l-H). 3-Benzyl-N,N-dimethyladenine (Vcl,' 

however, hardly reacted with VI. 

We have already established the synthesis of 1-alkyl-5-(N-alkylformamidol~mIdaz- 

ole-4-carboxamidines (type IX, alkyl for rib~furanosyl),"~~~ which produce l-alkyl- 

5-(alkyiamlnoIrmldazoli:-4-carDoxamides (X, alkyl ror ribofuranosyrl on alkallne 

hydrolysis." We have also reported the synthesis of 5-(N-methy1formamldo)-1-B-D- 

rlbofuranosylimidacole-4-carboxamiainium p-toluenesulfonate IIX~I' by methylation 

of N'-benzyloxy-5-formamida-l-B-D-ribofuranosylmdazole-4-carboxamidine (1~)" 

followed by removal of the N'-benzyloxy group. Thus, hydrolysis of IXa should 

lead to a new synthesis of xa. 1n fact, when heated in 1 aq. NaOH under reflux 

for 30 mln, IXa gave Xa in 39% overall yield based on IV. According to this pro- 

cedure, IV was treated with EtI in HCONMe2 in the presence of anhydrous K ~ C O I  at 

room temperature for 24 h, furnlshlng N'-benzyloxy-5-(N-ethylformamido)-1-B-D- 

ribofuranosylimidazole-4-carboxamidine (Vmb), mp 147-148•‹~,14 in 79% yield. Re- 

moval of the N'-benz~loxy group1 from V m b  and successive hydrolysis were con- 

ducted in a manner similar to that employed for the synthesis of Xa, and Xb was 

obtained as a colorless glass in 49% overall yield based on IV. The reactions of 

Iv with PhCH2Br and wlth E-PrI under slmllar conditions gave the corresponding 

N-alkylformamido derivatives (Vmc,d) as oils. These were transformed in a slmi- 

lar manner into 5-(benzy1amino)- (Xc) , mp 153-154"C,'* and 5-(isopropylamlnol-1-G- 

D-r~bofuranosylimidazole-4-carboxamide (Xdl, mp 163-165•‹C," ~n 35% and 7% overall 

yield, respectively. 



In conclusion, among the above three synthetic routes to X, the reaction sequence 

IV-Vm-IX-X has proved to be the most general one, and it should be of great 

help towards our current efforts on the synthesis of the 3-alkyl homologs of Ib-e. 
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