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#kstraa- The synthesis o f  tu, pyr in ido[4,bbI[ l  ,410xaziw7-me derivatives ( 5  m d  101 

frm 4,bdianincpyrimidind(lM-ors derivatives ( 2  ard 8 )  ard ethyl  wluvats i s  

rewrted. By t reatmat of a 5-amim-4-(xylosylamim)pyrirnidine (2) w i th  ethyl wruvate. 

a e-xylosylpteridire derivative (41 o r  a 4-(x~l~~laninolwrimido[4,5-bll1,41~azin-l- 

meder iva t ive  (5) c m  be obtaineddepending m solvent m p l ~ e d .  This so lvmt-daprdmt  

reg imelec t iv i ty  was rat icnal i red on th? basis of i m t a b i l i t y  o f  conpmd 5 i n  

hydroxylic nedia. This feature of i ns tab i l i t y  i s  analized a d  c m d i t i m s  necessary f o r  

cbtaining pyrimih[4,5-bl [1.4]oxazin-7~rs derivatives are repwted. 

The preparatim of pter id i rs  derivatives by react im of 4,5diamimwrimidirss w l t h  o d i c a r b n y l  mnpolds  i s  

knwn as "Ths Gabriel-blmm react im". '  I t  cmst i tu tes  the mcst widely m p l ~ d  p r m d u r e  i n  ths synths is  o f  

pteridines fmm wnmidine precursors.' It has also bem adapted to th? synthesis o f  gglyrosylpteridines by 

t reat ing 5 - a m i r o - 4 - g l y m ~ y l m i m ~ r i m i d i n e ~  w i t h  a-carbnyl  esters.2 

As a part  o f  our \ark focused on tk syn tks i s  o f  n m ~ t u r a l  nxleosides. *e planned ths preparation o f  8- 

glycosylpteridine derivatives by Gabriel-Calmn react im. Cur or ig inal  strategy irrvolved the redrction of 5- 

n i t rme4-(glymsylamim)pyr im?dines3 t o  5-amim-4-(gIycosylmino)wrimidires which q m  t r s a m m t  with an a- 

cabmy1 ester rauld af ford 8-glymsylpter id~re derivatives. mvaver, in  a d i t i o n  t o  th? e*pctsd pteridine 

der iva t im.  m obtaiimd o t k r  musval p r d x t s .  me of t k s e  unusual pmdrcts was a wrimi&[4,5-b1[1,41a(~11n- 

7-ale derivative. I n  t h i s  paper the results t h s  obtalred a d  the cmdi t icns  neasssary f o r  cbtaining 

pyrimih[4.5-b1[1.41ox~in-7-ors derivatives are reported. 

ESULTS NO DISCL6SICN 

kk fomd that treatment of a dianincpyrimidine derivative (2 )  w i th  ethyl wmvate prodxed three d i f f e r m t  f i n a l  

Prcdxts  (3,  4 a d  51 deperding m th? nature of react im mdium and m th? m l a r  r a t i o  between 2 and ethyl 

pytuvate. There are two interesting features i n  these results: 

11 I n  am i t i on  to th? axpctd pter id i r r7-me der iva t~ve (4 ) ,  c m p m d s  3 and 5 were i so la td .  The 

cbtention of conpulds s imi lar  t o  3 o r  5 fron Gabriel-Colmn r e z t i c n s  qlpars  to be mlolarn. 
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2) T k  reaction w d ~ t  changes fmm pter id in-4, ld ione (4)  t o  ~ r i m i ~ [ 4 . 5 - b 1 1 1 . 4 ] 0 ~ ~ ~ i n - 7 - 0 n e  (5) 

sinply by changing tb reaction y l l v m t  fron methaml t o  benzene. 

A r a t i o m l i z a t i m  o f  t k s e  results i s  depicted i n  the fol louing Earagrrphs. F i n t l  y ,  formation of conpmds 3, 

4 and 5 can be explained from a c m n  intermediate, tha t  i s  the conethine 8 formed by reaction of the b m i n a  

group i n  2 wi th  tb Pbto grcup i n  ethyl pyrwate. Two conpomds (one yel lar  m d  amther red, &sawed by t l c  

rmnitoring) were rapidly formed a f te r  mixing the reactants i n  a l l  r ecc t im  c m d i t i m s  w t l i n e d  In Schme 1. Only 

the yellow conpomd was formed Jlm the reaction was carried out in  benzene a t  mon temperature arc i n  the 

Presence of 4A molecular s iwes. It was isolated and c b r a d e r i r e j  as t t e  expected amrethine (61 (see Schme 

11. 

Scheme 1 

CompwrXf 3 was  cbtained fmm 2 i n  refluxing benzrne with an erms of ethyl WNvate .  T k n .  3 could be forned 
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thmugh ~ c l m F h i l i c  a t t r r k  of an ernlate an im o f  a Wruvate molecule t o  the exocycl i c  irnire bold of a m t h i n e  

6 f o l l ave i  by e l i m i m t i m  of hydmen a d  e t loxycahmyl  gmw.  This ra t ima l i za t i on  was mrrcbwate i  by an 

expennent i n  which 2 u m  treated w i t h  a four f o l d  excess of ethyl Wruvate i n  th presence of 4 m l s a l e r  

sieves ( the almcst mnplete mnversim of 2 i n t o  azonethlre (6) wder these m n i i t i o m  was m n f i r e d  by t l c  

mni tor ing) ,  ard slbsewent am i t i on  of t r i e thy lm ine  in  order to p m t e  the formationof mo la te  ion fm the 

excess Dyruvate. By th is metbd we cbtainei the test  y ie ld  of 3 (80 X I ,  twetkr w i t h  a mimr  amtn t  (9 X I  o f  

5. 

The lactan-lactim tautonensm of the N(l)H<(6)=0 m i e t y  i n  the ~ r i m i d i r s  r ing,  Dmvides a hMmxyl  grwp 6 

to the et loxycahmyl f u w t i m  in  6 .  Then, formation of 5 fmm 6 cm be explainei as l a d m i z a t i o n  of a 6- 

hydroxy ester. Slm>larly, fonnatian of 4 fron 6 arises i r on  l r r tami rac im of a b a m n o  ester. Ulder t h e e  

structural circunstances, a mnpet i t ion betkeen l a d m i z a t i o n  ard lac tmizat ion  shculd be exrectd.  B u t ,  i n  

f a d ,  m l y  ore pmduct o f  these two possible processes i s  cb ta ind  depending on the nature of solvent. 

The r a t i o n a l ~ l a t i m  of t h i s  solventdependent regioselect iv i ty i s  b m d  on an interesting feature o f  5, thdt  

i s ,  ~ t s  i ns tab i l i t y  in  hydmxylic solvent solut iors.  Thus, 5 demvcses rapidly i n  nethmal ic so lu t lms at rmm 

telrperatut-e t o  prcdwe a yellow lntetmdiate f o r  h i c h  we asslne the structure 7 on the b m ~ s  o f  th? s imi la r i ty  

&tween tk w b s o m t i m  spectra of  a so lu t im  of 5 i n  m e t b m l  (at  35 "C ard 120 min a f t e r  d i sso lu t im l ,  ard 

the mrrespording spectra of 6 ( s e  Figure 1). tnalogcusly, r w i d  b m n p m i t i o n  of 5 was otserved in 

a c e t m i t r i l e r a t e r  as mi l  as in  ethanolic solutions. k trid t o  cbtain addit iorwl information @ a t  the 

i ns t i t b i l i t y  o f  5 i n  nethdmlic solutions by k i r e t i c  measurenents on th? mthanolysis of 5 i n  neat mettewl 

(solvolysis mrd i t ions)  at 35 C ;  m used the decreass i n  absohance o f  t h i s  so lu t im  a t  a am leng th  of 350 

m (see F i 9 r e  1) to mmitor th? decreasing mrcentrat iam o f  5 as a func t lm of t ine. 

me k i m t i c  data indicated that the t r m s f w m t i m  of 5 i n t o  7 mckr solvolysis mrd i t ions  did mt fit a pseuio 

4 
f i r s t  order ra te  ewat ian  (see FIgure 2) ffi useally w a r s  for aster ard l r r t o r e  t r rnsester i f icat ion o r  em1 

5 ester hydrolysis; h w w e r ,  these data f i t t e d  m i t e  e l 1  a p a r &  semrd order rate ewat ion  (the meorb secmd 

order rate c m s t m t  va l le  being 3.4 l . m l e ~ ' . s e c ~ ' j  wi th in a rrnge i n  khich the reaction had pre OD X t o  

m n p l e t i m  (see Figure 2). These results indicate an uruvlal t ransester i f i ca t im nechmism in  which two 

m l e ~ ~ l e s  o f  5 take Dart i n  the formation of th? t r a n s i t i m  state pseudomlecule of the ra te  determlnins st-. 

A mdel  of self-assisted solvolysis might explain the rapid deconpositim of 5 i n  hydroxyllc nedia ard in the 

abserre of any cata ly t ic  slbstance. Thence the synthesis of pyr imido(4,bbl l l  ,410mrin-7-me derivat~ves tad 

E v e r  been prwiously rwor ted pmbably due to th? f a d  thet  react ims be tmm conpotnds which flt the 

structural rquirenents t o  pro j l re  t h i s  type of heterccyclic der ivat ims ( for  exmple, Gabriel<olmn reactims 

tetveen 4,bdimino-6hydrarypyrim1dines and o-carbnyl esters) heve usually kern perfwned i n  hydrnxylic 

nedi a. 6 

M d i t i m a l  inforrcatim abut th? reg iose led lv i ty  pheoonenm urder study can be dedlced fron tk analopus 
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Figure 1. w absorption spectra of: 
. . . . . . . . . . 5.5 lod M solution of 5 in a c e t o n i t r i l e  

rrrthanol (v/v, 100:5). 

- 5.1 10-5 M .wllition of 6 in acetonitr i le .  
- - - -  quenched aliquot sample ( 4 . 8  10~' M) obtained 

fm a solution of 5 in lnethaml a m  120 

min of solvolysis a t  35 'C  (see kinetic 

p r d u r e  in m i m e n t a l  section). 

1500 
Tlma (aec )  

7 . 0  
1500 

Tlma (sea) 

Figure 2. Kinetic data plo ts  f a r  the rrethanolysi~ 

of 5 a t  35 'C (see kinetic procedure in 

m i m e n t % l  section).  lhese da ta  f i t  a pseudo 

wmnd order rate equation (upper plot)  ard not 

a pseudo first order rate equation (1- plot). 

8 9 ( 6 4  z )  10 ( 2 . 8  A ,  

Scheme 2 

reactim carr ied out i n  dry benrene with mtrpcurd 8 ( the  aglymn of 2 ) .  which afforded the m r r e s p r r h n g  

~ r i m i ~ [ 4 , 5 - b l [ 1 , 4 ] w ~ i n - 7 - 0 r e  derivative ( 1 0 )  as mimr  pmdlc t  to-ther with th? p ter id ine2 .7 -d ime  

der ivat ive (9) (sea Sckm 2). Th? fact  that pter idine 9 was abtaired m mjar p m d ~ c t  i n  a nm-hydmxylic 
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mlvent (refluxing ternenel, while tk xy lmy lp tend ine 4 w a s  not cbtained fmm 2 urder s imi lar  oordltions, 

reveals that the glycmidic m l e t y  causes an importmt s ter ic  hirdrarce whim makes the format~on of the 

glycmylpteridine derivative d i f i c u l t .  Similar otservat lms have bean previously rewrted by o t t e r  

authors. 2a'd,e 

Thm, a r m e t h ~ r e  6 formed by reactlo" of 2 ~ 7 t h  ethyl  pyrwate, leajs pre feremla l ly  t o  tk k l n e t l u l l y  

famural  pyrirnldo[4,5-blll,4loxaz1rr7-me derivative (51 in  bmzere as ell as i n  mettaml (trace mints o f  

5 were &served by t l c  rear tk beginning o f  the react im wten it was c a r n a l  out i n  ref luxing nethmal). I n  

the f i r s t  nedim, c m w u l d  5 remins stable and can be isolated; b w v e r ,  *en n e t b r n l  i s  the react im mdim, 

5 s b u l d  prcdwe 7 throu* a m l v o l y s ~ s  reaction. bblewles inmlved i n  e w i l i b n m  4 2 7 break auay fmm 

t h 1 ~  e q u ~ l i b r i m  h e n  7 cycl i res t o  the xylosylpteridine 4. Tkrefare,  t t e  most prcbable m y  M l c h  leads t o  

4 i s  tk i rd i rec t  patbay thmugh 5 ard 7, and mt t t a  d i rec t  way (sre Schene 31. I n  suppr t  o f  t h i s  

hywthesis, 5 was converted i n t o  4 by t rea t ing  it w i t h  ref luxing methanol f o r  6 h: the tramformstion uas 

Clearly &sewed by t l c  and 41 % o f  4 was f ina l ly  isolated. 

n n  
Frm tk above r e w l t s  we cmclu le  that the 

ii ii 
me-C-C-OEt - E ~ O H  ~ s o l a t ~ o n  o f  pyrirnido[4,5-b1[ 1,4101azln-7- 

2 6 
1es5 prnbable  

4 

I I m e  derivatives requires a nm-hydmxylic 

pter id in-7dre der ivat ive i s  possible, tk 

EtOH 

neon 

formation of a ~~rirnlda[4,~bl[l,4loxari~7-me *ens to te favcured m l y  wten rr tu lky  gm lp  s te r i ca l l y  h ide rs  

r e ~ ~ t l m  m d i m  i n  a jd i t i cn  ta apprmriate - MeOH 

reactants ( fo r  exanple a 5anincpyrimidin- 

the r ing  closure t o  pteridine derivative 

5 - 7 
B(1H)-me ard in l rcarbmyl ester). 

- neon brewer, i n  react ims descr lbd  i n  t h i s  

MERIKhTAL SECTICN 

General H~~M.'H-NW spectra here obtaired by using a Hltahi-&&in-Elmer k600 spectrmeter (60 mz) wl th  

chmical s h ~ f t  (61 r ~ p o r t e d  i n  wm darnf ie ld fmm tetranethyls i lam. "c-~lr spectra were obtaimd in  e Bruksr 

eM-3W spctmneter  from "Sewicios TBcnims de l a  Vliversidad de Gram&" (STffifW). 17011 Oranaja (Spain), 

using TE6 as i n t e r m l  reference. T t e  following abbreviatims were used to k s i g l a t e  tk mul t ip l i c i ty  o f  

i n d i v i c b ~ l  s igmls :  s = s i w l e t ,  b r  s = brcad singlet, d = doublet, t = t n p l e t ,  g = war te t ,  rn = multiplet. 

Wss smctra vere cbtained i n  a tkwlett-Packard W-5988-A frm SNCRA. Elemntal amlyses vere obtainEd i n  a 

&&in-Elmer 24E frm SNCRA. Lh s p c t r a  e r e  recorded on a Bausch & Lonb SpEtrcnlc 2003 spectrnmotmeter. 

I r  scectm =re remrded on a Beckmn 4250 spectrcpbtomcter. [aIO va l les  vere obtained by using s PerkirrElmr 
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141 po la rmete r .  k i t i n g  po in ts  are u w o r r e c t d  and were determined m a Gallekaym W l t i n g  m i n t  awara tus .  

Thin-layer chronatagramy i t l c l  w s  Ferforned w i t h  W r c k  60 FtSn S i l i c a  931 Plates (0.2 ml. Preparative t l c  was 

per for red m Merck Kiesegal 50 FZ4 12 ml. 

k t h a n o l  a d  a c e t o n i t r i l e  used i n  the k i n e t i c  s t M y  were p u r i f i e d  by f r a c t i m a l  d l s t i l l a t > o n  thrnugh a 75 crn 

IMymel colunn packed w i t h  6 mn R a s d i n g  r ings. A c e t o m t r i l e  was stwd on 4A molecular s ieves to keep dry. 

6 A n i n w % m t h y l t h i o d % + [ ( t r i ~ c e t y l ) x y l  (2). A s o l u t i m  of scdium 

d i t h i o n i t e  (2.00 g, 1 1 . 5 m 1 )  i n  water (20 ml) w a s  d & d  to a s u s p a s i m  o f  %nethylth10-5-nitroso-4+-0-[(tn- 

oacetyl)xylcpyramylaninaI~rimidiw6~1M-me (1)  (0.89 9. 2.0 m o l l  in MeOH (20 ml).  Themixturewas s t i r r e d  

a t  mm tenpera twe  fo r  10 min ( a t  t h i s  t i n e  t h e  i n i t i a l  &ep blue mixture k c a m  a c o l w l e s s  s o l u t i m ) .  Uater 

was d d ? d  a d  t h e  r e s u l t i n g  s o l u t ~ o n  was ext ract& w i th  CtK1;. The organic l a ~ r  was d r ied  over m h y d r w s  %SO( 

and the so lvent  was  evaporated i n  vaaro ( o i l  p l n p l  to g i v e  cmpomd 2 as a s o l i d  fm7 (0.76 g, 88 X ) .  &A,, 

inml (loge): i W M )  224 (4.201, 228 (3.94) shur lder ,  305 (3.981. I r  iwr):  3380, 1750, 1630, 1605, 1450, 1365, 

1240, 1070, 1050, 1035 ~ m ! .  '~+rnr icml,~: 6 11.4 (b r  s ,  IH, 4 0  e x d m g a & l e ,  N~I)H), 6.0 (d, J = 9.0 HZ, IH, 

9 0  exdaneab le ,  &Nil, 5.8-4.8 (m, 81, two OtO exchangeable p ro tms ,  &m2 and fou r  sugar w o t m s ) ,  4.2 im, 

lH, sugar), 3.6 (m, lH, sugar), 2.5 i s ,  3H, S<l$l, 2.0 i s ,  9H, acetates). ' w ~ l r  iOlsC+ql: 6 12.3 ( b r  s ,  lH, 

4 0  excharmeable, N(l)H), 6.5 (d, J = 9.6 Hz, lH, 4 0  exchweab le ,  4+Hl, 5.8-4.6 im, 6H, two 4 0  exchangeable 

Protms,  5-NY ard fwr sugar wotmsl.4.2-3.0 im, 2H, sugar), 2.5 (s ,  3H, S-291, 2.0 i s ,  9H, acetates). 

~ l ( l - E ~ a u b n v l ) b h - % ~ ~ 1 ~ r % W l l m i n ~ 2 ~ t h v l t h i o d % U [  ( t r i i ) a m t y l ) x y l o p l  m r n s y l a n i r n l p y r i n i d i r r  

6(1IR-me (3) .  Pmmdure A): Ethy l  WNvate (2.03 ml, 18.6 -11 was  added to a suspension of 2 (2.m 9, 4.65 

m o l l  i n  tenreme (30 m l l  and the mixture was s t i r r e d  a t  r e f l u x  tenperaturn for 48 h. T k  s o l v a t  *ss evaporated 

to dryress i n  vacw.  The s o l i d  r e s i d w  was dissolved i n  5 ml of t o i l i n g  MeJH and, a f t e r  m o l i n g ,  lm ml  o f  e t h y l  

etkr e r e  s lowly a m d  t o  the s o l u t i m  m&r m n t i n l o u s  s t i r r i n g .  The p r e c i p i t a t e  was m l l p t e d  by f i l t r a t i m ,  

wash& w i t h  e t h y l  e ther  a d  d r ied  i n  v z w  (water pmp)  to give c o n w m d  3 (1.54 g, 58 X) .  An a m l y t i c a l  sanple 

was p r w a r d  by r e c w s t a l l i s a t i m  frm HeOH as co lo r less  c r y s t a l l i n e  p w & r ;  np: 178 'C. [a]:' = -30.9" (c = 

1, CtKl,). &Ab, inm) ( l o g  €1: ( W M )  221 (4.281, 230 (4.261, 276 (3.991. IT (KBrl: 3360, 1750, 1665, 1635, 

15%, 1550, 1420,1370, 1240, 1225, 1080, 1055, 1030 c ~ ' .  '~+rnr (CCC1,): 6 11.4 ( b r  s, lH, Dp axdangcable, 

N(l)H), 6.1 (d, J = 8.9 Hz, lH, 4 0  exdmgaable,  4idHI. 5.4-4.7 im, 6H, m e  4 0  e x d m e a b l e  p r a m ,  6Ni m d  

tC=C a d  fwr sugar p rn to rs l ,  4.4-3.8 (m, 3H, e t h y l  CH? m d  o re  sugar p r a m ) ,  3.5 (m, lH, sugar), 2.5 (3. 3H. 

SM,), 2.0 (s, 6H,bio acetates), 1.9 (s ,  3H, acetate), 1.6 i s ,  3H, C=C-CHI), 1.2 it, J = 7.4 Hz, 3H, e t h y l  M1). 

'H+W (MEOd,): 6 12.2 i b r  s ,  lH, 4 0  exdaneab le ,  N(1)HI. 7.0 (d, J = 8.9 Hz, lH, 020 exchaweable, 4+H), 

6.6 (s, 1H. 020 BxdaneBb le ,  +Nil, 6.C-4.6 (m, 5H, H e C  an3 fwr  sugar pmtons) .  4.63.6 (m, 3H, e t h y l  q 

and o re  sugar w o t m ) ,  3.3 irn. lH, sugar), 2.6 i s ,  3, S+Yl, 2.0 i s ,  6H,two X e t a t e s l ,  1.9 i s ,  3H, acetate), 

1.6 ( s ,  3H, eC-CH3), 1.2 it, J = 7.4 HZ, 3H. e t h y l  C$). lic-Nmr i(OC1,l: 6 170.22, 169.76, 169, l l  ( p e t a t e s  and 

ca rbaye thy l  eO1, 161.61, 160.95, 156.34 iC-2, C-4 and C-61, 132.56 1 e 0  a to c a r b o x ~ t h y l ) ,  99.01 (C-51, 84.21 
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( N l t e l ,  113.31 (Hc), 80.98 ( e l ' ) ,  72.49, 70.63, 69.04 (C-2', C-3' ard C-4'1, 64.47 (C-S'), 62.23 (ethyl a$), 

23.39 (al ly1 MI), 20.78, 20.71 (acetate MI), 14.1 1 (ethyl C Y I ,  13.44 (S-CY). &ELL C a l d  f o r  CnHDN,O,,S: C, 

48.42; H, 5.30; N, 9.82. Fcurd: C, 48.10: H, 5.14; N, 10.15. 

Prccedure 0): Ethyl pymvate (1.62 ml, 14.9 nmol 1 was a&ied to e suspmsim of 2 (1.60 9, 3.73 m o l )  i n  tsnzme 

(24 ml J cmtaining 8 g of 44 mlecu lar  sieves. T k  mixture was s t i r r ed  at  rnm t m ~ e m t u r e  f o r  23 h ( the almost 

mnplete cmuersion of 2 i n t o  ammthine 6 at t h i s  t ime was m n f i m d  by t l c ,  e l u m t  Ct$CIZ/HsM, v/v, 9/11, 

Tr iethylmine (0.26 m1, 1.9 m o l l  was t k n  added ard the resul t ing mixture w a s  s t i r red  f o r  32 h a t  rmm 

tenperature. Molecular sieves hare f i l t e red  off m d  washed several times with bmzere. Tie f i l t r a t e  ard the 

washing l i q w r s  were canbired and evaporated i n  vacw to  a f fo rd  a r e s i d e  vhich was chranatagmEhed on s i l i c a  

sl by elut ing with M2Cl?MeOH mixtures (v/v, fm 99/1 t o  95/51, By t l c  m n i t o r i w  (CYCl/HsCH, v/v, 9/1J, 

app r~p r i a te f rad io f f i  vere m h i n e d  ard evaprated i n  vacuo (o i l  punpl t o  af ford ( i n  wder of e l u t i m l  mnpolrds 

5 (0.16 g, 9 X ,  sea belo*) and 3 (1.69 9, 80 XI. 

6-~thy l -2 -nxa l .N l th i0 -eB-~( t r i~~~tv1~xy1owramsy1ptsr id lna-4 ,7~3H~dime (4). Ethyl pyrwate (0.90 

ml, 8.05 mml) has adBd to  a so lu t im  of 2 (3.30 g, 7.67 m o l l  i n  HsM (20 mll. Tie mixture vas s t ~ r r e d  a t  

e f l u x  tenperature f o r  32 h ard the solvent +as t i e n  evaporated i n  vacw t o  af fwd a r s s i d ~ e  which was 

chrnmtograpkdon s i l i c a  gel by e l u t i w  w i t h  CYCIZMeOHmixtures (v/v, fm 99/1 to  91/91. Fractioff i  cmtaining 

cm~curd  4 ( t i c ,  CYCIZ/HeOH, 9/1) vere conbind and waporated i n  vacw ( o i l  pmpl t o  furnish a so l id  (1.03 

g, 29 %I. k~ maly t i ca l  sample vas obtained by r ~ r y s t a l l i s a t i m  fron ethyl  acetate as p a l e - p l l a r  crystal l ine 

p*der;  np: 265 .C dsanp. [a];' = -51.6. (c = 1, CKll). UVX, ( m l  (lag €1: (MeOH) 299 (3.881, 346 (4.131, 

4!30 (2.78) sbulder. Ir (KBr): 1760, 1650, 1580, 1580, 1520, 1425, 1365, 1240, 1220, 1090, 1060. I030 on'. 'H- 

Nnr (CD2ll1: 6 12.2 (br s, iH, 40 exchangeable, N(3JH1, 6.4 (m, 2H, sugar), 5.2 (m, M ,  s w a r l ,  4.2 (m, lH, 

Sugar), 3.5 (m, IH, sugar), 2.6 (s, 3H, €-Gill, 2.4 (s, 3H, S M 1 ) ,  2.0 (s ,  G I ,  two amtatesl ,  1.8 (s. 3H, 

acetatel. &ELL Calcd for C19HZpPpS: C, 47.30; H, 4.60; N, 11.61. Fould: C ,  47.11; H, 4.37; N, 11.80. 

6-Wulyl-2~l.Nlthi(r~~~~~tri-~~etyl)xylopyrmasylwinolwrimi~~4.5-bl[l,4lm2 (5). Ethyl 

pymvate (0.29n1, 2.56-1) vasamed t o a s u s p m i a n o f  2 (1.10g. 2.56-1) i n  b r u m e  (12ml l .  Themixture 

has s t i r r ed  a t  reflux temperature f o r  6 h, ard the so lvmt  was t i e n  evaprated i n  vacuo to  afford a residue 

vhich was chrnmtograpkd m s i l i c a  -1 by elut ing w i th  a mixture o f  ethyl  etkr m d  M2CI2 (v/v, 1/91, Fractims 

*ere callected, ard t b s e  m n t a i n i w  canpolnd 5 ( t l c .  CYCIZb4eDH, v/v, 9/1) hare conbind ard evaprated i n  

Vaao ( o i l  punpl t o  a - l i d  f o m  (0.382 g, 31 X I .  A c r ys ta l l i r e  analyt ical  sanple was  p repred by dissolving 

thefmminMeOHard i m d i a t e c m l i w  to -10  .C; mp 194 .C. [elf: -12.0. ( c =  1, MCl)). U V ~ ,  (nml (lag €1: 

(acetoni t r i le)  214 (4.121, 266 (4.14), 2% (3.74), 350 (4.171. I r  (KBr): 3380, 1750, 1603, 1565, 1429, 1370, 

1245, 1225, 1065, 1030 cm". 'H-WN (CD2l1): 6 7.0 (d, J = 10.0 Hz, IH, D1O exchanwable, b N 1 ) .  5.8.4.7 (m, 4H, 

nrgar), 4.15 (m, lH, s w a r l ,  3.5 (m, iH, sugar), 2.6 (5, 3H, 6<Y), 2.5 (s, 3, S+Y). 2.1-2.0 ( threes, 91, 

acetates). ' ~ -Nn r  (MSO+: 6 8.5 (d, J = 8.2 Hz, 1H, 020 excbweable, &MI, 5.8 (n, lH, sugar), 5.4 (n, 2H, 
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su¶r), 4.9 (m, lH, sugar), 4.F3.4 (m, b(, sugar), 3.6 ( s, W ,  6MI),  3.4 (s, 3H, +MI), 2.0 (s, 6H, two 

acetates), 1.9 (s, 3 ~ ,  amrate). ' c -~nr  (rncl)): 6 173.36 (071 ,  170.64, 169.90 (acatate CO), 157.74, 157.17, 

153.20, 151.45 (C-2, C-4. C-6mdC-8a), 107.22 (C-4a), 79.73 (C-l '), 72.18, 70.63, 69.m (c-2', c-3' a d  C-4'1, 

M.33 (C-5'1, 20.96 (6CHj), 20.71 ( s e t a t e  Cy),  14.66 (S-24). Anal. Calcd f o r  Cllt$2y4S: C, 47.30; H, 4.50; 

N, 11.61. Fould: C, 47.15; H. 4.59; N, 11.71. 

T r m s f m t i m  of 5 i n t o  4. (bnpwnd 5 (0.139 g, 0.29 m l )  was susmded i n  MeOH (5 ml) and tb mixture uao 

refluxed for 6 h (during th l s  t i ne  tb transformation of 5 into 4 was n m i t w e d  by t l c :  elrant, altCl,-HsM, 

V/V, 9:l). m e  resul t ing wma so lu t im  wes evapratsd m d  t t ~  residue was separated by preparative t l c  (CYCI?- 

kM, v/v, 9 : l ;  two develammts) to afford mnpwrd 4 (0.057 g, 41 X I ,  w l o s  swctmsccpical pmmr t l es  (uv 

and 'H-nmr) mincided w i t h  t lose o f  a sanple obtalmd as descr ibd  atove. 

+[I-(Etbxycarbcnyl )ethyl i d t n e l w i r n h n e t h y l t h i a 9 ~ I ( t r i Q g l s t ~ l  )n/lcpyransilanrinolpyrinidlwb( 1 M m e  

(6). Ethyl pyrwate (1.37 ml, 12.24 mnol) uas irl&d t o  a susprnslrn of 2 (1.32 g. 2.06 nmal) in  bemme (20 

ml) containing 6.5 g o f  4A molecular s iwes. The mixture was s t i r r d  at man tenperature for 6 h and mlecu lar  

sieves were t hm f i l t e red  off. Hexane uas added to tb f i l t r a t e  U l t i l  a yellow so l i d  prg ip i ta ted.  m a  - l i d  

was m l l g t e d  by f i l t r a t i on ,  wasked w i t h  hexane and dned i n  v a a o  ( o i l  pmp) t o  give canplnd 6 (0.29 g, 18 

% I ;  np: 205 .C. IhrX,, (nm) ( log €):  ( amton i t r i l e )  225 (4.09), 244 (3.97) sloulder, 291 (3.83). 366 (3.53). 

I r  (KBr): 3320, 1750, 1635, 1550, 1540, 1425, 1365, 1240, 1220, 1055, 1030 cn'.  'HIW (CDC13: 6 12.0 (br s ,  

IH, Dp exchangeable, N(I)H), 6.8 (d, J = 6.2 Hz, lH, 4 0  exchangaable, 4-Mi), 5.6-4.6 (m, 3H, agar ) ,  4.5-3.9 

(m, 4, ethyl M2 m d  two a r a r  protons), 3.4 (m, lH, sugar), 2.5 (s, W, %MI m d  Mc-CH3), 2.0 (s, EH, 

acetates), 1.3 tt, J = 7.2 HZ, 3H, ethyl Mj) .  !c& Calcd for CIH?ppl$: C, 47.72; H, 5.34: N, 10.60. Farnd: 

C, 47.40; H, 5.17: N, 10.25. 

~min~3-neth~1-7~W1th iapyrb idd4 ,5 -b1 [1 ,41oxaz i r r~me (10) ard b#thyl-2neth/ltMopteridIr~- 

4.7(3H.8H)-diore (9). Ethyl wmvate (0.67 rnl, 6.0 m l )  was dded to a su-sim o f  8' (1.03 g, 6.0 nmol) 

i n  benzene (40 ml) w i th  of  44 nolecular sieves (10 g). T b  mixrure uas refluxsd fo r  25 h, t h n  tb precipi tate 

t o s t h e r  with mlecu lar  sieves *ere collected by filtration ard washed semral t imeswi th  bo i l ing  bsnzme. m e  

f i l t r a t e  ard tb washing l iqwff i  were m i n e d ,  the solvent w l u m  was reduced i n  v z w  t o  ca. 20 n l  and the 

raar l t ing  solution was kept a t  rmm tmparature to give canwlnd 1 0  as pale yellow crystals h l c h  were 

m l l g t e d  by filtratim. washd w i t h  bmzew m d  dried i n  vacuo (0.04 g, 2.8 X);  mp: 221 'C. EIms ( d r ) :  224 

(~ '1 .  U V A , ~ ~  (rm) ( l og  €1: 265 (4.081, 296 (3.66) sbulder,  353 (4.13). I r  (KBr): 3340, 3290, 1735, 1650, 1630, 

1695, 1545, 1425, 1340 c i ' .  't+Nnr (CCCI3): 6 5.9 (br s, 2 4 ,  D20 exchangeable, 4-Mi!), 2.6 (s, W ,  6-24), 2.55 

(5, 3, S-24). '3~-lim (CCC13): 6 172.71 (C-7), 159.50, 157.28, 152.65. 150.93 (C-2, C-4, C-6 and C-%a), 107.04 

(C-4a), 20.70 (6-CI51, 14.57 (S-CY). && Calcd fw  C@gN14S: C, 42.85; H, 3.60; N, 24.91. Fomd: C, 42.91; 

H, 3.56; N, 24.78. 

The so l id  f i l t e red  frwn the c N &  was dissolved i n  lot pyridine. m l e a t l a r  sieves were f i l t e r e d  off a d  the 
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solvent was w a w a t s d  i n  vaao  to give a s l i d  msi&e bhich ws treated with C\Cl2 at rau tenperaturs for  

3 h. Th? so l id  wm collected by f i l t r a t l o n ,  wshd M t h  Mfli ard dried i n  v z w  ( o i l  p l w )  t o  a f f c rd  c m p ~ m d  

9 (0.85 9, M X);  mp: > S O  'C. E I - 5  (dz): B4 (M'). W Am, (m) (log e): (WM)  233 (4.08), 282 (4.21) 

shwlder, 289 ( 4 . Z ) ,  356 13.68) stoulcisr, 368 13.721, 380 13.53) sbulcisr. I r  ( W r ) :  31S, 3010, 2920, 2870, 

1675, 1650, 1560, 1420, 1365 c i ' .  ' H - N ~  (MS)-d@): 6 12.8 (br s, 2H, DiO axchmsable, N(3)H and N(8)H), 2.6 

(s, 34, 6-91. 2.5 ( 5 ,  3H, S<$). U Calod f o r  CPgN,qS: C, 42.85: H, 3.60: N. 24.98. F w d :  C. 43.19; H, 

3.51; N, 25.25. 

K i re t ic  wmdure .  Cmpwrd 5 (9.80 ng) was dissolved i n  WCH (20 ml) a t  35 'C. This solut ion w a s  l e t  te a t  

35 ' C  i n  a t k m o s t a t i c  bath. A l i q w t  y l w l e s  of 0.5 mi rere taken periodically, wenchel by adding 10 ml o f  

dry aceton i tn le  and th? a b w t e r c e  of the resul t ing solut ion a t  a wavelecgth o f  350 nm was measured. Table 1 

m n t a i m  a k i r s t l c  r m  which data are plot ted i n  F iw re  2. The rate mmtan t  value was detarmlred by theneth3d 

of least sguares, thm b e i w  3.4 l .mle ' .sei l  (correlat ion mef f ic ien t  = 0.9992). 

Table 1. Me tkm lys i s  of 5, k inet ic  data. 

Tine  (set) 

%~bsotbanoe w a s  measlred ath=350 nm These values are referred 

to th? [51  i n  th? or ig ina l  mthanolic solution, ard not t o  the [51  i n  

the wenched a l i w o t  smples used fo r  Bb~bsotbance measummnts. 
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