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NUCLEOSIDES & NUCLEOTIDES, 12(7), 675685 (1993) 

SYNTHESIS Oh' SOME NOVEL ACYCMLUMAZINE N - - 1  NUCLEOSIDES 

N a j i m  A -  Al-Masoudi I*, Wolfgang P f l e ide re rz  and 

Wasf i A -  Al-Masoudi3 

1 Chemistry Department, College of Science, t lnivers i ty  of 

2 Pacul t a t  fiir Chemie, Universitat, Konstanz, Postfach 5560, 

3 Deparlment of Anaesttienia, l n s t j  t u t e  of Technology, 

Ranrah , Basrah , Iraq - 

D- 7'150 Konstanz, Germany - 

Basrah, Iraq - 

Abstract.  Rcactjon of (2-acetoxyethoxy)methyl bromide with 
the s i l y l a t e d  limasine bases (1-6) i n  t he  presence of n-Ru4NI 
leads t o  t h e  formation of the  nucleosides a, 1-Q. l2, 324, 16 and 
la respec t ive ly  - Deacetylation with methanolic ammonia afforded 
t h e  f r e e  riuc1eositfes 9,  U, 13, 15, J.Y and 19, respec t ive ly ,  i n  
good y ie lds -  S t ruc tu ra l  proofs  of the newly synthesized comp- 
ounds are based on elemtmtal analyses ,  W and LH-NMR spac t ra .  
None of t he  acyclic nucleosides exhibi ted a n t i v i r a l  a c t i v i t y  
aga ins t  HSV-3 in vitro. 

The a n t i v i r a l  a c t i v i t y  oE some acyclic nucleosides had led 

i n  recent  years  t o  several  examples of t h e i r  p repara t ions l .  9- 

C(2-hydroxyethoxy)methyll~anine2." (acyc lovi r )  h a s  been 

shown t o  be a useful  chemotherapeutic agent i n  t h e  treatment of- 

p a t i e n t s  in fec ted  by t h e  H e r p e s  simplex v i r u s  (HSV)4- Various 

der iva t ives  of benzyl acycloiiridinss" w e r e  described as p o L e r i  t. 

i n h i b i t o r s  of u r id ine  phosphorylase omit t ing the s e l e c t i v e  

t o x i c i t y  of 5-fliioro-2~-der~xyurj dine (PdCJrd)". 
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676 AL-MASOUDI, PFLEIDERER, AND AL-MASOUDI 

Recent Ly, new a c y c l i c  a - t , r i a z i n e  nuc Leosidest w e r e  synthe- 

s i z e d  and eva lua ted  as i n h i b i t o r s  of oro t idy la tephosphor i -  

b o s y l t r a n s f e r a s e -  Moreover, a new type  of a c y c l i c  2'-azido- 

2' deoxy thymidine t o g e t h e r  with t h e  cy t id i r ie  and adenosine 

anolof-Tues8 have been repor ted  f o r  e v a l u a t i o n  of t h e i r  ac t i  - 

v i  t y  against, t h e  human immunodcficiency v i r u s  respons ib le  

f o r  A T D S 9 -  On the  o t h e r  hand, t h e  phosphoramidate d e r i v a t i v -  

e s L O  of s o m e  a c y c l i c  nuc leos ides  have been i d e n t i f i e d  as 

having an  i n h i b i t o r y  a f fec t ,  on t h e  p r o l i f e r a t i o n  of tunor 

Cells- 

W e  p r e s e n t  h e r e  t h e  s y n t h e s i s  of v a r i o u s  6 and/or 7 -  

subsLi tu ted  a c y c l i c  lumazine nuc leos ides  (scheme 1 ) which 

are promisiEg candida tes  fo r  b i o l o g i c a l  a c t i v i t y  because of 

t h e i r  c: I o s e  s t r u c t , u r a l  resemblance t o  t h e  acyc Louridine 

nucleooides.  

Treatment of t h e  t r i m e t h y l s i l y l a t e d  d e r i v a t i v e s  of t h e  Lum- 

a z i n e  base,  its 6,7-dimet,hyJ, 6 , ' I  diphenyl ,  6,'7 d i p y r i d y l ,  ' I  

phenyl , <and 7-p-c:hlorophenyl d e r i v a t i v e s  ( 1  -6) with  ( 2  clcet, - 

oxyethoxy)methyl bromidel l  i n  t h e  prosence of n-Bu4Nl as  cat  

a1 yst j n d ry  a c e t o n i t r  i le as r;olvent a t  room temperature  gave, 

after chromatographi c p u r i f  j c a t i o n ,  t h e  correnpondj ng nuc 1 eo 

side:; ( 8 ,  10, 12, 14, l.6 and 1-8) r e s p e c t i v e l y .  k a c c t y l a t i o n  Lo 

the  free a r y c l i c  nucJeos ides  9, 117 13, 15, 17, and lL3.  r e n p e c  

t i v e l y ,  w a s  performed by treat,mc:nl, wi th  methanol ic nmmqnx,i at. 

r o o m  t e m p e r a t u r e -  The : 3 i t t  of attachmerit u f  the iiLlryl sub3t 

i t u w i t  t o  t,he hct,er.o basen  w a s  concluded f r n m  t.heir fJV spec-tra I 

(Table 1 ) comparison with known s t r u c t u r a l l y  proven Lumazine 

analogues- Thiio, t h e  .spect,ra showed very c l o s e  s i m i l a r i t y  to 

those of  t h e  glyco:iylated lumazineslL, lz  ( Z Q ) ,  its 6." dime 

thy112 (21), 6,7 -diphenylI%- L 4  -16 ( 2 2 ) ,  6 , ? - d i p y r i d y l  I7  (2.31, 
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ACYCLOLUMAZINE NUCLEOSIDES 677 
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678 AL-MASOUDI, PFLEIDERER, AND AL-MASOUDI 

p o u n d  X m a x  ( n m )  

8 230  [ 2 4 5 1  31 6 

9 230 [ 2 4 0 1  31 6 

1 0  [ 2 2 7 1  249 3 3 2  

1 1  [ 2 2 8 1  250  331 

1 2  E 2 3 1  2 7 3  3 6 0  

1 3  t 2 2 0 1  274 3 6 3  

14  2 1  5 274  3 4 9  

1 5  214  2 74 3 4 8  

1 6  2 2 5  [ 2 7 3 1  3 4 7  

1 7  224  12721 3 4 7  

18 2 2 5  [ 2 7 6 ]  3 5 3  

l o g  E 

4 . 0 8  [ 3 . 9 5 1  3 . 9 5  

4 . 1 2  13 .961  3 . 9 3  

1 4 . 0 6 1  3 . 9 4  3 . 9 4  

[ 4 . 0 7 ]  3 . 9 6  3 . 9 5  

[ 4 . 4 1 ]  4 . 2 2  4 . 1 4  

[ 4 . 4 4 ]  4 . 2 1  4 . 1 6  

4 . 4 0  4 . 3 5  4 . 0 7  

4 . 5 2  4 . 3 6  4 . 0 6  

4 . 2 6  [ 3 . 8 9 ]  4 . 2 4  

4 . 3 0  [ 3  . a 6 1  4 . 2 0  

4 . 2 7  [ 4 . 3 8 ]  4 . 3 1  

1 9  12141 2 7 9  3 5 4  1 [ 4 . 2 4 ]  4 . 4 0  4 . 3 0  

[ I = Shoulder; a l l  the compounds are measured i n  MeOH and  show 
the neutral form. 

7- phenylle (24) and 7-p-chlorophenyll~ (m nucleosides. 
Therefore, the N-1 substitution clearly depicts the correct 

molecular structures- The structural features of these com- 

pounds were further established and proven by their lH--NMR 

spectra analysis (Table 2 ) -  The singlets in the region of 

5-50-5-95 were attributed to the two gemprotons at C - l * ,  while 

the two pseudo--triplets are representing the other four  protons 

at C-3’ and C-4’- Furthermore. all the newly synthesized prod- 

ucts except (8-U) reveal the presence of the aromatic protons 

of the phenyl and pyridyl substituents at low field- 
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3 2 6  

2 7 2  3 5 8  

679 

4 . 7 5  

4 . 8 4  

T a b l e  I .  Physical D a t a  of some Acylolumazine Nucleosides 

(continuation ) 

2 2 8  2 7 3  3 4 6  

2 2 7  2 7 4  3 5 2  

2 2 8  2 7 4  3 4 9  

2 3  

2 4  

2 5  

c om- UV - Absorption spectra 

4 . 8 0  4 . 2 9  4 . 0 6  

4 . 7 5  4 . 0 8  4 . 3 4  

4 . 7 9  4 . 0 6  4 . 3 6  

pound 'Xmax (nm) 
l o g  e 

I 

2 3 1  i 2 o  
2 2 9  

2 2 8  

I 2 1  

3 1 5  1 4 . 7 2  

4 . 3 5  

3 . 8 4  1 
4 . 0 1  I 
4 . 1 6  

BIOLOGI CAL SCREEN IN IG 

The c:umpounds 9 ,  fi, 13, 15, 17 and €55 were tested against HSV- 

1 and were found to be inactive. 

E X P E R I M E N T A L  

Melting points are not corrected. UV spectra were recorded 

on a Perkin Elmer spectrophotometer Lambda 5; IH-NMH spectra 

were recorded on a Bruker WM-250 high resolution spectrometer 

with tetramet,hylsilane as an internal standard and 011 ii 6-scale 

in ppm-  Thin layer chromatoj=p-aphy was pcxformed on silica gel 

sheets F 1550 LS 250 of Schleicher Ik Schii11- Column chromato- 

graphy was performed on silica gel ('70-230 mesh; Merck)- 

S m L S B s  Qi ..a-Li 2 s e l s z d Q x Y  he&uuw-  (8, .lQ, 

L2, 14, 16 and 23) - G e n e r a l  n n x e d l r e .  A mixture of the luma- 

zine derivatives ( 6 . 0  mmole) and a few crystals of ammonium 

sulphate were heated i n  hexamethyldisilazane (HMDS) (20 ml) 
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680 AL-MASOUDI, PFLEIDERER, AND AL-MASOUDI 

Table 2 .  ' H - N M R  Spec t ra  o f  some Acyclolumazine Nucleosides i n  CDC13 

and D6-DMSO* 

om- 
ounc 

N H  

9.19s 

12.01s 

9.12s 

11.89s 

8.82s 

12.05s 

9.09s 

10.87s 

9.59s 

11.98s 

9.62s 

12.02s 

H- l ' ,1"  H3',3" H4',4" OH OAC 

( 3 )  ( J )  

(5 .0)  (4.5) 
5.77s 3.87t  4 .16t  - 1.96s 

5.59s 3.60t  4.16t 4.60111 - 
(5 .0)  (4 .5)  

5.62s 3.72t 4 .01t  - 1.94s 
(5 .0)  (4.5) 

5.54s 3.57t  3.95t 4.59m - 
(5.0) (4 .5)  

5.83s 3 .89t  4 .18t  - 1.96s 
(5.0) (4 .5)  

5.68s 3.66t 3.46% 4.64111 - 
(5 .5)  (5.0) 

5.84s (3 .87t  4 .16t  - 1.95s 
(5.0) (4.5) 

5.69s 3.76t  3.47t 4.82m - 
(5.5) (5 .0)  

5.94s 3.98t 4 .25t  - 2.01s 
(5.0) (4.5) 

5.71s 3.60t  3.47t 4.82111 - 
(5 .5)  (5 .5)  

5.96s 3.96t 4.30t - 2.16s 
(5 .5)  (4.5) 

5.82s 3.62t  3.52t 4.94111 - 
(5 .0)  (5.0) 

Other 
S igna ls  

8.61 (H-7); 
8.65 (H-6) 

8.60 (H-7); 
8.76 (H-6) 

2.56, 2.62 
( 2  C H 3 )  

2.48, 2.59 
( 2  CH3) 

7.2 1 -7.47m 
(-C6H5) 

7.37-7.49111 

7.22-8.29111 

(-C6H5) 

(-C5I-l4N) 

7.33-8.29m 
-C~HU,N 1 

7.57-8.18111 
9.09 (H-6); 

(-CgH5) 

9.24 (H-6); 
7.58-8.30111; 
(-C6H5) 

7.34-8.01m; 
(P-Cl CgH4) 

9.01 (H-6); 

9.18 (H-6); 
7.38-8.4211; 
(P-cI C6H4) 

s = s i n g l e t ;  t = t r i p l e t . ;  m = m u l t i p l e t .  
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ACYCLOLUMAZINE NUCLEOSIDES 68 1 

unde reflux until a clear solution was obtained- After coo- 

ling, the excess of HMDS was removed in vacuo to give the 

silylated products (1-6). These products were dissolved in 

acetonitrile (20 ml) containing n-BurNI (0.11 g ,  0.03 mmole), 

and then (2-acetoxyet1ioxy)methyl bromide (0.50 g, 2.53 mmole) 

was added under a nitrogen atmosphere- After stirring for 4-5 

h at room temperature, the reaction mixture was partitioned 

between CHC13 and aqueous sodium bicarbonate solution. The 

organic extract was dried ( N a ~ S 0 4 ) ,  filtered and evaporated 

to dryness. The residue was applied to a silica gel column and 

elution with chloform-met,hanol (95:s) afforded the desired 

nucleosides as a imorphous so l id ,  w h i c h  then were recryst- 

allized from the appropriate solvent. 

L - I . . G - k & ~ & ~ ~ U w i r a f :  ( 8  1 - Yield 0 - 89 g 

(53%), m-p- l15-120W (recrystallized from ethyl acetate) 

Anal- Calc. for C l l H ~ z N - 1 0 5  ( 2 8 0 . 2 ) :  C ,  47.14; H ,  4.31; 

N, L9.99. Pound: C,  47-31; H ,  4-25; N, 20.13. 

( 19 1 - 

Yield 1-14 g (62%), m-p. 135-139oC (recrystallized from ethyl 

acetate ) - 

A n d .  Calc. for Ci3Hi~N404 (308-31: C ,  50.64; H, 5-23; 

N, 18- 17. Found; C, 50.85; H ,  5.15; N, 18-09- 
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u. Calc- for cz~H~eNsOs (434.4):C, 58-06; H, 4.3.7; 

N, 19.34- Found: C, 57-76; H, 4.24; N, 19.53. 

Gyntbesia czf6,'/.- subs t i tu ted  I I ( 2 - h y d r o ~ ~ e t ~ h ~ , x y l m e t h y  I I 

1Uazine:s ( 9 ,  1 I,, 13. L 5 ,  17 arid 19) - Gt,neral procedure. I n  a 

solut,ion of 16% methanol ic n m m o r i i c l  (20 ml) were :<t.irr.ed corn- 

poiinds (8, 10. 12, 14, 16 and 1 8 )  (1-5 m m o l e )  for 3 - 5  ti at. 

r o o m  temperature - The so1 i i t i  on w a s  neutrn 1 i zed with l h w c x  -50 

( H+ ) , F i  1 t ored  and then  evaporat.ed i TI vai-uo t o  dryness - The 

residues w e r e  skirred w i t h  ether for. 2 h , t h e  solids filtered 

Off and then recryst,all i zed f r o m  MeOH.. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
8
:
4
0
 
2
6
 
J
a
n
u
a
r
y
 
2
0
1
1



ACYCLOLUMAZINE NUCLEOSIDES 683 

A(: KNC)WLE:W;MEN'I 

W e  thank L h e  Alexander von Humboldt Foundation for a 

fellowship, the Fonds der Chemischen Industrie f o r  financial 

support of these invest igations - 

R E F E R E N C E S  

1. ( a ) .  R - J -  Remy and J . A .  Secrist 111, ~ c ~ - i d ! ~ ~ u . c ~  

k s t i d e a  4. 411 (1985)- (b) C-K- Chau and S-J- Cutler, 

J .- B&ro~ucrl,, -Cbem, 2 3 ,  289 ( 1986 1 - 

2 -  ( a )  G-R- Elion, P-A. Furman, J.A- Fyfe, P. de Miranda, L. 

Beauchamp and H-J. Schaeffer, &oc. Natl. Acad. Sc i. _USA 

2'4, 5716 (1977); (b) H.J- Schaeffer, L. Beauchamp. P-de 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
8
:
4
0
 
2
6
 
J
a
n
u
a
r
y
 
2
0
1
1



684 AL-MASOUDI, PFLEIDERER, AND AL-MASOUDI 

M i r a n d a ,  1 3 - H .  E l ion ,  D . J .  Rouer  arid E'. Collins. Nature 

? ' /2 ,  583 (19t18); ( c )  H . J .  :ic;lriaeftrr. Am_. J .  Med.. '1.3, 1 

(1982) - 

3 -  H-  M a t n u m o t o .  C - K a w e k o ,  K- Y a m a d a ,  T. Tl'akeuchi. '1'- M o r i  and 

Y- M i z u n o .  Nucleic Acids :iyr4p3 Se-r. N.o - I ' I ,  J 9 8 6 )  - 

4 .  ( a )  A - P .  Fiddian,  D. Brigden, J . M .  Y e o  and E.A. H i c k m o t t ,  

AntiviraLRez, 1, 99 (1984);  (b )  R -  D o L i n ,  Scier1c-e  ZY, 

1296 ( 1985) ; ( c  1 L- C o r y  and P-G- Spear, &=.ED&. J - M e L  

314, 749 ( 1986) - ; (d) I3- Bean,  Pwstcrad, M& a!, 109 
(1986) - 

5 .  F . N . M .  N a g u i b ,  M-H- e lKouni ,  S - H .  C h u  and S .  C h a ,  

Eiochem. P h ~ m c ~ l ,  Xi, 2195 ( 1987 1 - 

6. M-Y-W- Chu. F . N . M .  N a g u i b ,  M-H- Iltzsch, M.H- eLkouni. S.1.I- 

Chu, S -  C h a  and P. C a l a b r e s i ,  C a n c e r  44, 1852 ( 1984) - 

7 -  S -  Purkayastha. B.H. L a z a r k ,  R - P .  Panzjca,  W e k d w .  

8L HQcXaQLides 8, 349 ( 1989 ) - 

8. T. O g a w a ,  H .  T a k a k u  and N. Y a m a m o t o ,  Kwrrbddea &_&.XSZ 

l . U W  8, 499 ( 1989) - 

9. H .  Mitsuya,  K.T. Weinhold, P.A.  F u r m a n ,  M . H .  S t .  C l a i r ,  

S . N .  L e h r m a n ,  R , C .  Gallo, D .  B o l o g n e s i ,  D-W- B a r r y  and 

S.  B r o d e r ,  Proc. N a t l .  A c a d .  Sci. U& 82, 7096 (1985). 

10. H .  Takaku, T. I to ,  S -  Y o s h i d a ,  T -  A o k i  and E. D e  C l e r c q ,  

N u c L L ~ Q s ~ ~ w ~  & Nucleot idea fj, 793 (1987). 

11- M - J -  R o b i n s  and P.W- H a t f i e l d ,  €an. J. C h e m ,  BQ, 547 

( 1982 ) - 

12. G. R i t z m a n n  and W. Pfleiderer,  JBfz, 1401 

(1973) - 

13- W -  Pfleiderer, G- R i t z m a n n ,  K. H a r z e r  and J - C -  J o c h i m s ,  

JBfz, 2982 ( 1 9 7 3 ) -  

14- K -  K o b a y a s h i  and W -  Pfleiderer,  Ghem. B e r .  Ul9, 3184 

(1976) - 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
8
:
4
0
 
2
6
 
J
a
n
u
a
r
y
 
2
0
1
1



ACYCLOLUMAZINE NUCLEOSIDES 685 

12 1 7  ( 197‘1 ) . 

N.A. Al-Masoudi and W -  1V Iciderer. l’tcridines,  i n  presa.  

1993 ~ 

N . A -  Al-Mitsoudi and W.. Pfleiderer, Nucleosi&:s & Nuc. 

l e o b i . d e s  8 ,  1485 (198!1) - 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
8
:
4
0
 
2
6
 
J
a
n
u
a
r
y
 
2
0
1
1


