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NEY COND~SED TRI- AND TETRACYCLIC PYRbUILE RING SYSTEMS 

Jan Sv5tl ik 

Researoh Ins t i tu te ,  Pal6rikeva 31, 81 1 04 Bratislava, C l e o b s l e ~ a  

~ b s t r a o t  - 1 -Phenylpyraeelo [4,3-e] -lo C1,z-d -5ino and it. 5-am 

anelowe were synthesized from ethyl 5-amlsa-1-pwlmeole-4-aarbor- 

ylate.  Additieaal a s o h  rims cumelatioru on the  p).ra!dine Part  of the 

f i r s t  hetersoyole afforded new t e t r a o y d i o  s p t e r w  with two oomon ni- 

tro6.n ate-. 

Rwentl,. a n t i v i r a l  and neoplasm inhibit* properties of 1-phenyl~azelo[3,4-b]- 

pyrazine derivatives have been reported i n  the patent l i t e ra tu re .  ' Other m r k  has 

been direeted t o  the preparation of r e l a ted  o o m p d s  f o r  p ~ o o l o ~ i o a l  evalu- 

ation.' I n  vier ef these f i w s  we have fooused our a t tent ion on the  synthesis 

of nor oendensed he te l~oyo les  OontainfmC -wlo[3,4-b] m a e i n e  a t .  

The preoursor, ethyl  5-ermino-i-ph~lp~ra~le~-o~~borylate, (I),  van readi ly  ob- 

tained from ethyl  2-0)9no-3-e tho~oryla te  and phenylllrilranine.3 Condensation of 

amino ea te r  I with 2,!S-dhethe~etrahydmfhran in hot g lao ia l  aoetio aoid aooord- 
4 ims t o  a hrom pooedure afforded 5-(p~rrol-1-71) substi tuted m w l e  I I , ~  vhioh 

w a s ,  in tw, oonverted t o  the oorrespondh# hydrazide I11 upon heat* i n  etha- 

nolio solut ion of 80% hydraz3.m gldrpte  f o r  5 hours. Subsequent reaction of 111 

with sodium aeide i n  aoetio aoid a t  5 '0 prooeedsd rapidly to  form the arpeoted 

aaylaaide IV in g-titative field. Decomposition of the  above oompod  in bo i l ins  

ethanol followed by hy-drplysia of t h e  resultin(l oarbanmte V w i t h  aqueous ethanolio 

NaOH produ0.d the requis i te  4a~ino-l-phon~l-5-(p~~l-l-yl)~zole (VI). 

The orooial  point in the symthetio pathvay inwlved the oonstruotien of a pyrneine 

nkeleten fused to  both 5-membered heterooyoles. F i r s t ,  VI vas smoothly formylated 

w i t h  99s formic aoid d e r  r e f l u r  f o r  2 holl~m. F-1 riPg 0 1 0 ~  man oerried Out 

oenventionally by short  heat* (45 min) of V I I  in phosphor+ ohloride. U d  

work-up and r e o r y s t a l l k a t i o n  from 60% ethanol provided 1-phenylpyraeolo [b, 3 4  - 
6 -lo[i ,+a] p p a e i n e  ( V I I I  ) as  oolorless needles. m.p. 168-170 OC (86%). Its 

'H-IIHR spectrum consists  of t r o n e l l  se-ted s i n ~ l e t s  a t  8.71 (broad, -mine. 

H-5) and 8.31 pis (Pyrawle, H-3). A thM strow peak at 7.67 ppm is  indicative 



of a non-copl- phew1 group.7 Fyrrole riPg P ~ O M  o o ~ t i t u t i n g  an A m  m p ~ i t -  

t ins  pat tern  appear a t  7.07 (dd, 5 6 ,  J6,7=4. 1, 56, 8=1.2 HZ),  6.91 (m, H-8, Jse7= 

2.9, J8,6=l .2, J8 a b u t  0.5 Hz as estimated fmm deooupliDg experiment) and 
,5 

6.83 ppn (dd. H-7, J7,8=2.9. J7,6=b.1 Hz). 

11: R=C02M 

111: RSON13NE2 

3x1 R;CON3 

V: RaHCO2Et 

VI: R;;lua, 

1 R=NEcBO VIII IX 

A further possibi1it)l t o  bet  another new t r ioyel io  bridgehead ap tem implicates 

a ooupling reaotion of tho d iawt iaed  amine fmrotien v i t h  the adjaoent p o l e  

ring. The di rec t  fo-t ion of l -pheny lp l ra~o lo [3 ,~-~  pyrrolo[2,1-4 [1.2,q tri- 

aaine ( M )  was aohieved m treat ing sodinm n i t r i t e  with VI in the BCl/E!tOH/H20 

medinm o r  i n  aqneons aoetio ac id  a t  room temperature. After stirring f o r  1 horn, 

dilution v i t h  cold r a t e r  d neutral ization,  the precipitated pmdzaot naa passed 

8 through r i l i o a  ge l  (CHC1 eluemt). m e  pore oompormd M (51%) ras recrys ta l l ized 3 
from isoprepyl sloohol to  give pale o w e  plates,  m.p. 226-227 OC. 

Attempts to  oyelize aaylazide N in to  X by heating in various U h - b o i l i n g  sol- 

vents fa i led ,  althoush the presence of an isooyaaate in temedia te  naa observed 

(XI in -1-: CONg, 2145 om-'# NCO, 2265 em-'). O n  the  other b a d ,  the use of 

e l y m e  as  a reaotion medium led to  ~,~'-bis~-phenyl-5-(pyrrol-l-yl)pyraeol-4- 

yl]wea (XI) -oh on fmsion a t  275 OC Tielded x9 (53$, m.p. 297-298 OC frsm eth- 

anor) and amiae VI (408, iaolated from ethanolio mother l iquor)  folloxing &bba0a 
~- ~ - 

meth6.d. lo In addition, X is directlf  available h thermal decomposition of the  

solid a w l a s i d e  at the same temperature. 
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The next two new t e t raopcl io  systems r r e  real ized f m m  p g r a b n e  X possess* 

a laotam fpaot ion  su i t ab l e  f o r  fu r the r  transformation. Ttms, heat- X f o r  6 

howa i n  phosphor71 ohloride o o n t w  a small r m ~ u n t  of m i d i n e  gave the  key 

intermediate HI a f t e r  ex t rac t ion  of t he  omde  produot with e thy l  e t h e ~ .  ba er-  

pected, t he  ch lor ina ted  oompopnd XTI p n d e m e s  a f a c i l e  displacement of the hal- 

ogen by hydrafine, *el* =I. Vhen the 5-hydraoino d e r i w t i v e  wan reflnred 

with e thy l  orthoformate, the an t ic ipa ted  ~ l o o o n d e a s a t i o n  occurred surpr i s ingly  

within few W t e a  t o  furnish 8-phe~llr~~awlo[4,3-e]pyrrolo[l,2-a][1,2,4] tri- 

C I 11 aeolo 3.4-0 m a z i n e  (X IV  ), m.P. 294-295 OC from acetone (90%). The f ao t  that 

the fusion took plaoe in [3,4-4 manner was easi ly confirmed W t h e  s ign i f i can t  

lor - f ie ld  pos i t i on  of t h e  t r i a z o l e  proton (9.43 m, 1 s imi l a r  t o  those re- 

ported f o r  analogous condensed systems. '' Moreover, a f i n e  s p l i t t i n g  of the lat- 

t e r  signal was observed as a r e s u l t  of remarkable ooupl* with the m a z o l e  so- 

ton. Traatment of XIII with sodium as ide  in aqueous aoet io  ac id  at  mom t w e r a -  

t u r e  provided immediately the armelated t e t r a m l o  XV,I3 m.p. 228-230 OC from iso-  

P m m l  alcohol  (53%). 

The I R  and NUR spec t ra  exhibi ted no evidence fo r  azido-tetrazole isornarization, 14 

i.e. XV e x i s t s  e n t i r e l y  as the  t e t r azo le  in the aol id  s t a t e  sod i n  dimethylmlf-  

oaide solution. 

Further experiments w i t h  t he  ohlono oompund MI have revealed that i t s  reduotion 

with 5ino dus t  and a c e t i c  ac id  reaa l ted  i n  the mentioned t r i o w l e  VUI. iienoe, 

the hydrodehalo@mation method employed a l s o  proves the  postulated struotvre.  
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