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ABSTRACT 

Rwction of 6 clrloro. 9- ( I -  a c ~ r c ~ . r y ~ t t r o . ~ n ~ t t r y f )  pruitre L with 

erh~l  c~a~roacetar, nwlotroni~rile atrd dicthyl nu~lonare im presetrce of 

Nufl and DMF gaw rlre corres~nt~dur~ 6-  mett~yliderrr deri~atives Za- 

c, which were d~~protcctctl by rrrarnrctrr wirh ntcrltunolic anmro~rai to 

give Ja-c. During /he reaefio~t o f1  with ryanoacetanude deacetylarion 

rook place spontatreo~uly to give rhc dclvotecred a c y c k  nucleosidc 9. 

Trrarmenr of 2a with merhyl iodide in prcsettcc of NaH and DMF 

yielded the N- methyl derivative I_ . NMR and mass spectra of the 

synrhesized compounds were discussed. 

INTRODUCTION 

There is a need for compounds that may be effective in the 

therapy of acquired irnmunodificiency syndrome (AIDS). Some com- 

pounds have been identified as having an inhibitory effect against 

retroviruses particularly HIV. It is important to find compounds 
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which are not expensive to prepare and with less prominent side ef- 

fects. Therefore, 1 thought that acyclic nucleosides could realize 

these characters. 

It has been recently reponedl that some acyclic nucleosides 

showed a significant anti-HIV activty. 

Although 6-alkylated purine nucleosieds have attracted much 

attention with respect to their physiological activity 24, very few re- 

ports have appearkd on the direct introduction of an alkyl group into 

a perforned purine nucoeoside 5-7. Therefore. I aimed to prepare 

some 6-methyIidene -9-purine acyclic nucleosides through direct al- 

kylation method. I had also the interest to prepare the N-methyl 

derivative not only to compare its spectra with the other synthe- 

sized compounds but also because of the expected antiviral activity 

similar to N-mthylated copound reported by Chu et al and Finala- 

neder et a1 9. 

RESULTS AND DISCUSSION 

Few numbers of 6-methylidene-9-purine nucleosides were 1-0- 

ported 7-10 and they were prepared by the nucleophilic substitution 

of 6-chloropuine ribonucleosides with the sodium salts of active 

rnethylene compounds. I have applied the same route to prepare the 

6-mthylidene-9-purine acycIic nucfeosides a - c  and 4. Ethyl cya- 

noacetate, malononitrile, acyanoacetamide and diethl malonate 

were used as active rnethyiene compounds. The first step of the re- 





ed nucleoside 4 was obtained This codd be i n d i d  by absence of 

the absorption of the ester carbony1 soup at 1734 an-# in IR spec- 

trum. absence of the singlet of COCH3 at - 1.9 ppn in ' H NMR 
spectrum and absence of the 

ppm of CH3 and CO .sf he a-1 p u p ,  

Tine x e t y  l group in comp~unh 2a-c codd be d y  removed 

by treatment with metharsofic mrnonla stitsticgn- CQmpunds 2-4 

were assigned the IH purinylidene structure due to the presence of 

singlets at 12.8-15 for NW in their 'H NMR s p s ~ a  AH these corn- 

pounds except the rnalononiaile derivatives % and & showed 

shifts at 113.515 pgm. These l a t  peaks OC(~~PL- h iOe region of 

strongly hydrogen bonded protons md this con &e following 



These results are in agreement with the reported nesults for 

2(IH) quinolyiidene compound l 2  indicated by UV IR and I H  NMR 

spectra. 

In my mals to introduce an alky 1 group at NI  of 6-methylidene 

purine derivatives. I have succeeded to prpare the NI methyl der-- 

vative 5 by using methyl iodide in presence of sodium hydide. The 

NMR spectrum of 5 is similar to that of the other dervatives ex- 

cept the abscence of the peak of NH. 

Aceiyl group was splited off from 5 again by treatment with 

rnethanolic zirninonia to give 6. 

Mass spectra of compounds 2a-c showed similar fragmenta- 

tions of die acyclic parts of the compounds . Splitting of the frag- 
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ments COCH , CH2CHZ0 COCH3, OCH2CH20COCH3 and CH2- 

COCH2CH20COCH3 were recoded in each case. 

EXPERIMENTAL 

l3 C NMR and IH NMR spectra were recorded on a Brucker 

AC 250 spectrometer. Mass spectra were recorded or varian MAT 

211 A Spectrometer. IR spectra were recorded on perkin- Elmer 

1720 FTIR spectrophotometer. Microanalyses were carried out by 

microanalytical center at cairo university. 

6-Chlro, 9-(2-acetoxyethoxy methty 1) purine 1 was prepared 

according to the methods of Robins et a1 1 I 

Preparation of the 6-methylidene -9-puine acyclic nucleo- 

sides &a-c,&. 

General procedure : 

To an ice-cold solution of the appropriate active mthylene 

compound (25 mmol) in 15 ml of N,N-dimthyl formarnide were add- 

ed portionwise 60 % oil-immersed sodium hydride (0.64g, 16 mmol). 

The resulting mixture was stirred at room temperature for Ih. 6- 

Chlro-9- (2-acetoxyethoxy methyl) purine 111(1.08g, 5 mmo1)was 

added and stirring was continued for 4.0 h at room temperatur. The 

solvent was evaporated under reduced pressure at 1 Tom. The resi- 

due was mixed with 100 ml of water. In case of matononimle derva- 

tive, it was necessary to adjust the pH of the aqueous work-up to 7 



with concentrated hydrochloric acid to effect precipiation. The crude 

products were crystallized from dioxane to give 2 and 4 in 40-60 

% yield. 

6- (Carboethoxy, cyano methylidene), lH ,  9- (2 -  

acetoxyethoxymethyl) purine &a. 

M.p. 215-217 O ~ , ~ i e l d  0.8 g(60 %), 'H NMR @MSO / TMS) 

a 1.92 (t, 3H J = 7.1 Hz, CH3), 1.95 (s, 3H, COCH3),3.74 

5 HZ, 3'-H),.(t,2H,J=4.5 HZ, 2' ,-H), 4.09 (t,2H, J = 4,5 HZ, 3' - H) 

4.24 (q, 2H, J = 7.1 HZ, CH2),5.65 (s, 2H, 1'-H), 8.53 (s,2H,2-H, 8- 

H), 13.95 (s, 1H. NH). l 3  C NMR (DMSO / TMS) 6 14.20 (CH3), 

20.35 (COCH3), 95.92 (CH,), 61.95 (= C<), 62.54, 66,97 (C-2'. C- 

3'), 72.24 (C-1'). 1 17.33 (CN), 122.25 (C-5), 142.64 (C-8), 144,77 

(C-2), 146.29 (C-4), 194.22 (C-6), 168.06 (COCH3), 170.03 

(COO). Ms (EI): m / z (%) = 347 (M+, 11.5) , 304 (0.77), 287 

(1),260 (1.8), 244 (3.8),231 (6.9). IR (cm-l), 1738, 2206 

C 1, HI, N5 0 5 Calcd. C,51.9, H, 4.9; N, 20.2 

Found C,51.5; H, 5.1; N, 20.0 %. 

6- (Dicyanornethylidene), l H ,  9-(2-acetoxy ethoxyme- 

thyl) purine Zb. 

M.p. 220-221 OC, Yield 0.7 g (58%) 'H NMR a 1.96 (s, 2H 

COCH3), 3.50-3.74 (m,4H, 2IH.3'-HZ 5.63 (s, 2H, 1'-H), 8.28, 8.51 

(2 x s, 2H, 2-, 8-H), 12.88 (s. 1H. NH). 13c NMR (DMSO/ TMS) 6 
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20.37 (COCH3), 59.69 (=C ), 62.52,66.96 ((2'-2, C'-3), 72.5i(C- 

1'). 116.3 (CN), 122.25 (C-25), 142.89 (C-8), 145.52 (C-2), 145.58 

(C-4), 150.34 (C-6) 168.90 (CO CH3). MS (El): mlz (96) = 303 

(M+, 15.4), 240 (1) , 213 (7.7), 197 (23), 184 (32.3) . IR (cm-I), 

1734,2212. 

C13 Hi2 N6 0 3  Caicd. c, 52.0; H.4.0: S, 25.0 

Found C,5 1.7; H, 4.2; N,27.8% 

-6- (Dicarboethoxyt methylidene) IH, 9- (2 acetoxythox- 

ymethyl) purine 2,c. 

M.P. 108-1 11 OC yield 0.6g (40%) 'H NMR (DMSO/ TMS) 6 

1.29 (t.6H. J= 7.0 Hz. 2 x CH3).1.91 (s. 3H, COCH3), 3.75 (i. 2H. J. 
r r  7 = 4.5 HZ. 2'H). 4.09 ( t ,  2H. J= 4.5, 3'-H), 4.16-4.29 ( x . i i i t ,  L x 

CH2), 5.73 (s, 2H, 1'-H), 8.73, 8.92(2 x s 2H, 2,-8-H). i4.SO js,iIi, 

NH). I ~ ~ M R  (DMSO/ TMS) a 13.66 (CH3), 20.34 (OCN3), 

61.49 (CH,), L. 62.85 (C-2'). 67.19 (C.3'), 72.39 (C-l'), 81.84 (=C ), 

130.94 (C-5), 146.85 (C-8), 151.02 (C-2). 151.99 (C-4). 156.20 (C- 

6). 167.99 (COCHJ). 170.50 (COO). MS (EI) m/z (%) =394 

(~+,1,2).322 (1 1) 307 (305). 291 (1 -5 )  277 (5). IR (Cm -'), 1734. 

C17H11Nj07 *'. CalcdC.51.8:H,5.6:N. 14.2 



6- (Carboxamido, cyanomethylidene) M, 9- (2-hydroxye- 

thoxymethyl) purine &. 

M.p 225-227' Cyield 0.62g (60 %), ''H NMR @MSD / TMS) 6 
3.48-3.53 (m, 4H, 2'-HJ'-H), 4.65 (s, lH, OH), 5.61 is ,  2H, 1'-H), 

7.03 (broad s, 2H, NH ), 8.43, 8.84 (2xs, 2H, 2-H,8-W) , 14.97 (s, 

IH, NH), 1 3 ~  NMR (CMSO / TMS) 6 59-75 70.84 (C-2, C-31, 

62.26 (=C < ) 72.56 (C-1'1, 119.06 (CN), 121.96 (C-51, 141.95 (C- 

8). 144.35 (C-21, 145.66 (C-2). 149.22 (C-6). 170.40 (CO), MS: ~$2  

= 276 (~3, IR (cm-I), 1631,2196,3250-3350. 

Found C,47.4; H, 4.3; N,30.2 % . 

preparation of 6- (Carboethoxy, cyano metbylidene) I- 

rnethyI, 9- (2-acetoxyethoxy methyl) purine 5. 

To a a stirred ice-cold sloution of 23 (1.24 g. 5 m o 1 )  in 20 d 

N . X - d i m e t h i o r m a e  were added portionwise 60 % oil imm- 

rersed sodium hydride (0.2 g, 5 rnmof). The reaction mixture was 

then stirred for Ih at room temperature. Methyl iodide (0.7g, 5 mmol 

was added to the reaction mixture and stirring was continued for 

overnight at rhe same temperature. The solvent was evapontedun- 

der reduced pressure at 1 Ton. The residue was chrornamgraphed 

on sillica get (50 g 0.04 - 0.063 mm) with CH OH / CH GI (1-3 

%) to give & m.p 155-158 OC. yield 0.2g (17 %) IH NMR (CDCI / 
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TMS) & 1.30 (t, 3H, J = 7.0 Hz, CH3), 1.97 (s, 3H, COCH 3 ), 3.65- 

3.81 (m, 4H, 2'-H, 3'-H) , 3.91 (s, 3H, NCH ) ,4.20 (q, 2H, J = 7.2 

Hz, CH *) 5.65 (s. 2H, 1' -H), 8.48, 8.59 (2xs. 2H, 2-H, 8-H). l 3  C 

NMR (CDCI 3 / TMS) & 13.90 (CH 3 ) ,20.37 (COCH 3 ) ,43.40 

(NCH 3 ),39,90 (CH 2 ) , 61.93 (= C ) , 62.54, 66.77 (C-2', C-3') 

72.69 (C-I'), 116.99 (CN), 121.93 (C-5), 142.61 (C-8). 144.50 (C- 

2), 146.99(C-4), 149.35 (C-6), 176.92 (CO CH 3 ) , 170.21 (COO) 

MS: m/z = 361 (M'). 

C 16 H 19 N .j O 5 Calcd, C, 53.2; H; 5.3; N, 19.4 

Found C, 53.6; H, 5.0; N, 19.7 % . 

Deprotection of the compounds 2 a,c and 5 to give 3 a-c 

and 2. 

In 20 rnl of sarurated solution of ammonia gas in methanol 

were suspended 1 mmol of the protected compound 2 a-c or 3 The 

reaction mixture was stirred for overnight. The solvent was eva- 

ported unedr reduced pressure and the residue was chrornatogrphed 

on silica gel (50 g 0.04 - 0.063 mm) with CH 0H / CHCl (10-15 

I) to give teh deprotected compounds 2 a, and 4 in 54-75 % yield. 

6- (Carboethoxy, cyano mekhytidene) IH, 9- (2-hydroxy 

ethoxy methyl) purine 3 a. 

Map. 240-242 OC; yield 230 mg (80 %) 'fI NMR (DMSO/ 

TMS)G 1.29 (t, 3H, J = 6.9 Hz, CH ), 3.74-3.95 (m, 4H 2'-H,3'-H), 



4.24 (q, 2H, J = 7.0 Hz , CH2), 4.56 (s, 1H , OH) , 5.65 (s,2H , 1' - 
H), 8.50-8.62 (2 x s, ZH, 2-H, 8-H), 13.92 (s, lH, NH), 13C NMR 

(DMSO/TMS) & 14.15 (CH 3 ) 59.92 (CH 3 ), 61.80 (= C ), 

62.50, 70.98 (C-2', C-3'), 72.68 (C-1') , 117.02 (CN), 121.93 (C-5), 

142.46 (C-8) 144.71 (C-2,C-3), 146.92 (C-4), 149.35 (C-6), 170.13 

(COO). 

C 13 H 15 N 0 Calcd. C, 51.1; H; 5.0; N, 23.0. 

Found C, 50.7; H; 5.3; N; 22.8 %. 

6- ( Dicyanomthylidene) IH, 9- (2-hydroxy ethoxymthyl) 

purine 3 b. 

M.p. r 270 OC yield 155 rng (60 %) I H NMR (DMSO / TMS) 

& 3.52-3.69 (rn, 4H, 2'-H, 3,-tfSG 4.59 (s, IH, OH), 5.63 (s, 2H, 1;-H) 

, 8.30. 8.61 (2 x s, 2H, 2-H, 8-H). 12.50 (s, 1H. NH) "C NMR 

(DMSO / TMS) & 59.43 ( = C ), 62.52, 66.83 (C-2'. C-3') , 72.24 

(C-1'). 116.50 (CN) 121.90 (C-5). 142.56 (C-8), 145.30 (C-2), 

145.85 (C-4), 150.43 (C-6). 

C ,, H N 0 Cdcd. C, 51.2; H; 3.9: N; 32.5. 

Found C, 50.7, H; 3.8; N; 32.1. 5%. 

6- (Dicarboethoxy methylidene) IH, 9- (2-hydroxy ethox- 

ymethyl) purine 2 c . 

M.p. 150-154 OC, yield 158 rng (45 B). NMR (DMSO / 
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TMS)& 1.72 (t, 6H, J = 6.9 Hz, 2 x CH ), 3.75-3.95 (m, 4H, 2'-H, 

3'-H), 4.05-4.18 (m, 4H, 2 x CH 2 ) , 4.62 (s, 1H OH), 5.70 (s, 2H, 

1'-H), 8.70-8.88 (2 x s, 2H; x-2 - H, 8 -H), 14.90 (s, IH, NH). l3 C 

NMR (DMS / TMS) & 14.01 (CH 3 ) 31.00 (CH ) , 62.10,66.98 

(C-2' C-37, 72.28 (C-l'), 81.50 ( = C ), 129.85 (C-5), 146.20 (C-8), 

150.56 (C-23, 152.00 (C-4), 155.78 (C-6), 170.23 (COO). 

C ,, H , N, 0 Calcd C.51.1; H; 5.7 N; 15.9. 

Found C, 51.4; H; 5.5; N; 15.8 %. 

6- (Carbethoxy, cyano mthylidene) 1-methyl, 9- (2- 

hydroxy ethoxymethyl) purine 4. 

M.p. 175 -177 OC yield, 159 mg (50 %) , I H  NMR (CDCI / 
TMS) 6 1.28 (t, 3H, J =7.1 Hz,CH3 ), 3.61-3.79 (m,4H, 2'-H, 3'- 

H), 3.92 (s, 3H, NCH 3 )  4.23 (q, 2H; J =7.0 Hz, CH2)  4.59 (s, IH, 

OH), 5.65 (s, 2H, I'H) , 8.45, (8.60 (2 x s, 2H, 2-H, 8-H), l 3  C 

NMR (CDCI / TMS) .I a 14.01 (CH ), 43.35 (NCH ). 59.95 

(CH2), 61.80 (= C ), 62.54, 66.86 (C-2'. C-3'), 72.20 (C-1'), 116.54 

(CN) , 122.02 (C-5), 142.52 (C-8), 144.95 (C-2), 146.83 (C-4), 

149.75 (C-6), 170.73 (COO). 

C 14 H 17 NS 0 Calcd C32.7; H; 5.4; N, 21.9. 

Found C, 52.2; H; 5.7; N, 21.7 %. 
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