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Abstract - The quinazolinocarboline a lka lo ids  of type (1:) and -- 
(I?) showed a marked r eg io se l ec t i v i t y  towards nucleophi l ic  rea- -- 
gents ,  ( l a )  reac t ing  a t  C13b-N14 tond while (I?) cleaving the -- -- 
C -N bond. The c a t a l y t i c  hydrogenation was a l s o  reported.  

5 6 

The s t r uc tu r e  determination and syn thes i s  of several  new quinazolinocarboline alka- 

l o i d s ,  belonging t o  s t r uc tu r a l  types designed (1$-<),(2$-:) and ( 3 ) .  were reported -- - -- - - 
i n  previous papers on the Amazonian Rutacea Euxylophora paraensis  Hub. (pa0 amarel- 

1 
l o ,  pao s e t i n ) .  

We now wish t o  descr ibe some i n t e r e s t i ng  chemical behaviour of a lka lo ids  of type (1) .  

mainly ( l a )  and (l_b), being unexceptional the  r e a c t i v i t y  of a lka lo ids  of type (g). -- -- - 
The spec t r a l  da t a  disclosed f o r  euxylophorine A (15) the exis tence of a mixture of -- 
the orange-red anhydmnium base2 and the yellow "open-chain" form ( l a  ) i n  dynamic ==3 
equilibrium i n  so lu t ion .  The yellow ( 1 ~ ~ ) .  obtained by c r y s t a l l i s a t i o n  fmm w e t  ben- 

zene, rever ted  t o  the  red ( 1 s )  when heated i n  a su i t ab l e  anhydmus solvent (g.3.. -- 
benzene) o r  i n  c r y s t a l l i n e  s t a t e ,  having the  same m . p .  as (1%). (La3) exhibi ted u 

1 max 
(nu jo l )  3390,3230,1673,1650 cm-I and H-NMR (py-d +D 0) 62.95(3H.s.N-E).3.35 and 

3 5 2 
4.35(each 2H.t. J 6.5Hz.C -H and c -H ).3.71 and 4.00(each ~ H , S , O M ~ ) . ~ . ~ ~ ( ~ H , S , C ~ , H )  

4 -2 3 -2 
7.30-8.20(4H,m,ammatic pmtons )  .7.56( lH, s ,  C6,-5). The mass spectrum (EI,70eV. 140") 

showed no parent ion a t  m-/g 379, but peaks a t  m-/g 361(C2,H19N303.100%),359(59) ,346 

(C20H16N303.36). 780.5(C H N 02+, 71). 168(C H N -22)  c h a r a c t e r i s t i c  of the anhydro- 
21 19 3 3 11 8 2 

nium base ( I? )  were observed. -- 
A so lu t ion  of ( l a )  i n  a p m t i c  so lven ts  (CHC1 .MeCN) gave r e l a t i v e l y  simple UV spectra  -- 3 
with two maxima a t  257 and 410 nm i n  CHCl and a t  253 and 402 nm i n  MeCN. Pmof of 

3 
s t r uc tu r e  (I!) came fmm IR spectmm ( v  a t  1670 cml, no evidence f o r  N H  gmup) -- co 
and 'H-NMR s p e c t m  (py-d ) ( a  s t m n g l y  deshielded s i ng l e t  a t  6 5.23 f o r  N-g). On d i -  

5 
l u t i o n  of the MeCN so lu t ion  with H 0 ,  the  W spectrum was a l t e r e d  with a new maximum 

2 
a t  382 nm due t o  the form ( l a , ) ,  as deduced from the s i m i l a r i t y  with t h a t  of the hy- -- 
dmchlor ide  (Amax389 nm) and t a r t r a t e  (Amax 383 nm) of ( l a ) .  Furthennore, immediate- -- 
l y  a f t e r  d i sso lu t ion  of the "open-chain" form ( l a  ) i n  anhydmus MeCN, a maximum a t  ==3 



309 tun was Presen t .  L a t e r  on t h e  p a r t i a l  d isappearance  of t h i s  peak. a concer ted  in -  

c reas ing  of t h e  maximum a t  402 tun, due t o  ( l s ) ( i s o s b e s t i c  p o i n t  a t  338 nm), was ob- -- 
served.  Af te r  9 h r  (25') a 7:3 mixture of ( l a )  and (:=a3) was p resen t  and t h i s  d i s t r i -  -- 
but ion was s i m i l a r  t o  t h a t  observed when ( l a  ) was allowed t o  s t and  i n  CHCl (12 h r ,  ==3 3 
r . t . ) ( i s o s b e s t i c  p o i n t  a t  343 nm). 

The t ransformat ion of ( l a )  -- i n t o  ( l a  -=3 ) could be r ep resen ted  a s  a four- fold  e q u i l i b r i w 3  

taking place  through t h e  qua te rna ry  ammonium salt ( l a l ) , n e u t r a l  cova len t  hydra te (ca r -  -- 
binolamine,~seudobase)(~~~) and f i s s i o n  of t h e  r i n g  D. 

A d i f f e r e n t  behaviour was observed i n  p o l a r  p r o t i c  (hydrogen-bonding) s o l v e n t s  ( e . g . ,  
EtOH). Both ( 1 s )  and (13 ) gave t h e  same spectrum wi th  maxima a t  329 and 390 tun. -- --3 
po in t ing  o u t  t h a t  t h e  abovementioned equ i l ib r ium was d i sp laced  towards t h e  anhydro- 

nium base and/or ammonium s a l t  form whi le  inc reas ing  t h e  p o l a r i t y  o f  t h e  so lven t .  

There was no evidence  f o r  t h e  in termediacy of carbinolamine (:a2) or i ts  equiva- 

l e n t  form. 4 .5  

The UV p r o p e r t i e s  of euxylophorine B ( l p )  were q u i t e  d i f f e r e n t  from those  o f  ( l a ) ,  -- -- 
t h e  s o l u t i o n  i n  MeCN (h 278 and 352 nm) and cHc13(hmax 263 and 360 nm) showing no 

max 
change w i t h  time. Only a marked co lour  change was observed when t h e  yellow-orange so- 

l u t i o n  o f  ( I F )  i n  MeOH was allowed t o  s tand a t  r.t. This  s o l u t i o n  faded t o  colour-  -- 
l e s s  and a s i n g l e  compound (55)  was i s o l a t e d  i n  q u a n t i t a t i v e  y i e l d ,  m.p. 259-71°(dec) -- 
'max 

(MeCN) 228,246,292 and 353 n d l g  r 4.51.4.58.4.03 and 3.95);vmax(nujo1) 3490. 

1712.1610 cm-';1~-NM~(py-d5) 6 3.46(3~,s,~).3.53(3H.s.C0~~).3.70 and 3.8O(each 
3 3H,s,O~),6.93(1~,~,~~,-~),7.39(1~,s,C~,-~).7.73 and 8 . 4 0 ( 2 ~ , ~ ~  p a t t e r n ,  J 5 . 0 , C  -H 

1 3 - 
and c - ~ ) , 1 0 . 2 5 ( 1 ~ . b r  s , N ~ ) .  H-N~R(CF co H+20%CDC1 .soon a f t e r  d i s s o l u t i o n )  6 3.85 

4 - 3 2 3 
(3H,s,NMel,3),3.9O(3H,s,CO2g),4.l0 and 4.18(each 3H,s.OM&),7.30-7.80(8H,m.ammatic pm-  

tons);~I-MS(140~)Ir& 391(~~',26%),362(7),359(~+~-~e0~.13),344(10).332(~~'-~0~~e.100), 

329.6(m f o r  391 + 359).  ( 5 5 )  was s lowly conver ted  i n  TFA-CDC1 s o l u t i o n  (NMR tube ,  -- 3 
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t w 13 days.r.t.) to the trifluoroacetate of ( l b ) .  
1/2 -- 

Thermolysis of (5s) at 280° (0.1 mm 30 min) gave the benzodiazepine (6) in 35% -- Hg ' 
yield, m.p. ~ o ~ - ~ ~ ( ~ - P ~ ~ o / c H c ~  );A (M~OH) 249 and 347 nm(lg s 4.63 and 3.82) : -1 pax 
v (nujol) 1668,1615,1610 on ; H-NMR(DMSO-~~) 6 3.46(3H,s,NE),3.81 and 3.92 
max 

3 (each 3H,s,O~).6.82(1H,s.C -~),7.41(1~,~.~~-~),7.76 and 8.26(2~,A~ pattern, J 5.5, 
34 - 4 C 8 -H - and C -H).8.71(1H.dds J 7.5. J l.5.C12-~);~~-MS(1650)~/~ 359(Mf',10%).343(26) 

7 - 
327(26),312(22),168(30). The benzodiazepine ( 6 )  was also obtained by refluxing (15) - 

6 
-- 

in dioxane containing 5% NEt (15 hr) in 68% yleld. 
3 

(lk) dissolved in N NaOH undergoing a facile cleavage to give the colourless carboxy- -- 
7 

late (55) and this was reverted to yellow (1:) by acid treatment. 
8 

-- -- 
The behaviour of (la) and (I:) towards reducing reagents was also very different. -- -- 
With NaBH in MeOH (30 min.r.t.) (la) gave in quantitative yield the colourless di- 

4 -- 
hydroderivative ($a) ,m.p. 248°(&-hexane/~~~1 ):A (M~OH) 268 and 290 nm(lg c 4.11 -- 3 max 
and 3.90);vmax(CHC1 ) 3480.1640 C ~ - ~ : E I - M S ( ~ ~ ~ ~ )  ~1% 363(~+'.10%).362(42),194(55). 

3 
193f36),178(69),169(18). Euxylophorine A (la) was smoothly reduced by LiA1H4 in re- -- 
fluxing THF (2 hr) to the desoxo derivative (9:) in 75% yie1d.m.p. 204°(benzene); -- 
hmax(MeOH) 272(sh),282 and 290 nm (lg c 3.94 and 3.92); l~-NX~(py-d +D 0) 6 2.78 

5 2 
(3~,s,~~).3.04(4~,m.C -H + C -H ),3.82 and 3.84(each 3H.s,Og),3.77 and 3.92(2H. 7 -2 8 -2 
AB pattern,'J 10.O.C 5 -H -A-B H ).4.94(1~,s,C~~~-~),6.72(1H.s,C~-H).6.80(lH,s,C -H). The 

4 - 
same product resulted when ($a) was reduced with LiAlH (Et 0.r.t.) under N2. Attem- -- 4 2 
pted reduction of (1:) with excess NaBH4 in MeOH at r.t. for 24 hr was unsuccessful; -- 
however, when (Lk) was heated with LiAlH in THF (2 hr) or with NaBH in MeOH (9 hr) 

4 4 
the C5-N6 bond was cleaved to give the alcohol ( 2 )  in 50-75'6 yield.M.p.130°(c~C1 ) ;  -- 3 

(XeOH)244,294 and 345 nm(lg c 4.42.3.94 and 3.77);vmax[nu~01) 33~0,3310,1610,1595  am?^ 1 
~m ; H-NMR (DMSO-d6) 6 3.38(3H.s,NMM),3.58 and 3.84(edch 3H.s,0~).4.45(2H.s,CF120H) 

5.44clH.b~ s,OE).6.66(lH,s.C -H).7.21(1H,s.C6,-2),9.35(1H,br s.~E);EI--MS(170~)p'g 
3' - 

3 6 3 ( ~ + ' , 1 0 0 % ) , 3 3 2 ( ~ + ' - ~ ~  0.23) ,331(100), 169(23). Acetylation of (5s) gave the mono- 
3 -- 

acetate (><).m.p. -- 126°(~-hexane/~~~1 ) ;vmax(nujol) 3350,1730,1630.1610 cm-';EI-MS 
3 

(180') d g  405(~+',24%),362(~+'-~~~~0,11),333(44),332(~~'-~~~~0~, 100). 

Hydrogenation of (121 as well as (I!) witn Pt02 in ACOH containing 1% HClO resulted -- -- 4 
in the exclusive formation uf (Z)(tJ0-8% isolated yield) rather than the expected de- - 
rivative (2s). -- 9"0 (Z): - m.p. 195-7°(MeOH);A (MecN) 239.252 and 376 nm(1g c 4.00. 

-1 lmaX 
3.94 and 4.44): v {nujol) 1698,1610 cm ; H-NMR(TFA+20% cDCl ) 6 '1.70-2.90(8H,m. 

max 
3 

3 
ring A protons),3.03 acid 4.62teach 2H. t .  j 7.0,~ -H and c -H ).4.13(3fi.s.~~).4.20 8 -2 7 -2 
and 4.35Leach 3H.s,O~).7.27(1~.s.C~-~).7.&(lH,s.~ -H~;EI-MS(~~O") d s  365(~+'.100%), 

4 - 
364(21) ,337(~+'-c2H4,33), 182.5(~~+,4). The assignment of structure (Z) - was cpnfirmed 

by its reduction with NaBH in MeOH(30 lin,r.t.) to give quantitatively (g),m.p. 195O 
4 - 

(dec)(i-Pr20/~enzene):v (nujol) 33lO.l635,l6lO cm-';htnax(MeOH) 233,315 and 373 nm max 
(lg c 4.37.3.57.3.62);~1-n~ (190°) d~ 367(~+..10%).366(87),194(91)1193(20),178(~5). 
174(30).173(61). 



The regioselectivity observed in the above reactions depends upon the presence of 

C -C double bond. We are ~nvestigating currently the thermal behaviour of several 
7 8 

quinazolinocarboline bases of type (1) with different substituents at N14 and will - 
report on these in a future paper. 

( 2 )  R1:OMe;R :H I 

7 ( l b )  -- Rl:OMe;R2:H; A 
(IS) R,,R :OMe -- 2 

(Id) R1.R2:OMe; A 7 
-- 
( 2 )  g.i0,'1;12-tetrahydro ( l a )  - 
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