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Abstract - The quinazolinocarboline alkaloids of type (1a) and
(1b) showed a marked regioselectivity towards nucleophilic rea-

gents, {1a) reacting at C bond while (1b) cleaving the

130" M4

CS-NG bond. The catalytic hydrogenation was also reported.

The structure determination and synthesis of several new quinazolinocarboline alka-
loids, belonging to structural types designed (1a-d),(2a-f) and (3}, were reported

in previous papers on the Amazonian Rutacea Buxylophora paraensis Hub. {pac amarel-

10, pao setin).1

We now wish to describe some interesting chemical behaviour of alkaloids of type (1),
mainly (lg) and (lg), being unexceptional the reactivity of alkaloids of type (g).
The spectral data disclosed for euxylophorine A (l__;a_) the existence of a mixture of
the orange-red anhydronium base2 and the yellow "open-chain" form (133) in dynamic
equilibrium in solution. The yellow (223). obtained by crystallisation from wet ben-
zene, reverted to the red (1a) when heated in a suitable anhydrous solvent (e.g..
benzene) or in crystalline ;;ate. having the same m.p. as (1a) (1a )} exhibited ¥ max
(nujol) 3390,3230,1673,1650 em™ ! and | H-NMR (py- d5+D20) 62.95(3H, s, N—Me) 3.35 and
4.35(each 2H,t, 3; 6.5Hz,C,~H, and C,-H,),3.77 and 4.00(each 3H,s,0Me),6.42(1H,5,C,, H)
7.30-8.20({4H,m, aromatic protons) 7. 56(1H $)Cey ~H). The mass spectrum (EI,70eV,140°)
showed no parent ion at m/e 379, but peaks at m/e 361(021H19N303,100%).359(59).346
(020H16N303 36}, 180, 5(0213191\1303 11),168(¢ 22) characteristic of the anhydro-

nium base (1a} were observed.
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A solution of (1a) in aprotic solvents (CHCl,,MeCN) gave relatively simple UV spectra

3!
with two maxima at 257 and 410 nm in CHCl3 and at 253 and 402 nm in MeCN. Proof of

structure (lg) came From IR spectrum (vco at 1670 cm-1. no evidence for NH group)
and | H-NMR spectrum (py—ds)(a strongly deshielded singlet at & 5.23 for N-Me). On di-
lution of the MeCN solution with H20, the UV spectrum was altered with a new maximum
at 382 nm due to the form (421). as deduced from the similarity with that of the hy-
drochloride (hmax389 nm)} and tartrate (kmax 383 nm) of (lg). Furthermore, immediate-

1y after dissolution of the "open-chain" form (153) in anhydrous MeCN, a maximum at
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309 nm was present. Later on the partial disappearance of this peak, a concerted in-
creasing of the maximum at 402 nm, due to (Ta}(isosbestic point at 338 rm), was ob-
served, after 9 hr (25°) a 7:3 mixture of (;g) and (1a ) was present and this distri-
bution was similar to that observed when (;2 ) was allowed te stand in CHCl3 (12 hr,
r.t.){isosbestic point at 343 nm).

The transformation of (;g) into (;23) could be represented as a four-fold equilibrium3
taking place through the quaternary ammonium salt (;g?},neutral covalent hydrate(car-

binolamine,pseudobase)(lgg) and fission of the ring D.
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A different behaviour was observed in polar protic (hydrogen-bonding) solvents (E'i'-
EtOH). Both (1a) and (;23) gave the same spectrum with maxima at 329 and 390 nm,
pointing out that the abovementioned equilibrium was displaced towards the anhydro-
nium base and/or ammonium salt form while increasing the polarity of the solvent.
There was no evidence for the intermediacy of carbinolamine (1a ) or its equiva-
lent form. 413
The UV properties of euxylophorine B (;2) were quite different from those of (;g),
the solution in MeCN (Kmax 278 and 352 nm) and CHCla(Amax 263 and 360 nm) showing no
change with time. Only a marked colour change was observed when the yellow-orange so-
lution of (lE) in MeOH was allowed to stand at r.t. This solution faded to colour-
less and a single compound (Sa) was isolated in quantitative yield, m.p. 269-71°(dec)
(MeCN) 228 246,292 and 353 nm(lg £ 4.51,4.58,4.05 and 3. 95).u (nujol) 3490,
1712.1610 cm” TH—NMR(py—-d ) & 3.46(3H,s,NMe},3.53(3H,s,C0 Me) 3. 70 and 3 8a(each
3H,s,0§g),6.93(1H,s,06,—§),7 39(1H,s,C,,~H),7.73 and 8. 40(2H AB pattern, ,1 5.0,Cy-H
and c4-g),10.25(1ﬂ,br s, NH). T H-NMR(CF 400, H+20%CDC1 ,, soon after dissolution) & 3.85
(3H,s,NMe),3.90(3H,s,C0,Me),4.10 and 4.18(each 3H,s,0Me},7.30-7.80(84,m, aromatic pro-
tons);EI-MS(140°)m/e 391(M °,26%),362(7),359(M "-MeOH, 13),344(10),332(M "-CO, Me,100),

° .
329.6(m For 391 - 359). (5a) was slowly converted in TFA-CDCl3 solution (NMR tube,
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t1/2~ 13 days,r.t.) to the trifluoroacetate of (1b).

Thermolysis of (3a) at 280° (0.1 mm_ ,30 min) gave the benzodiazepine (§) in 35%

yield, m.p. 204-6°(£—Pr20/CH01});Am:i(MeOH) 249 and 347 nm(ig € 4.63 and 3.82)
a(nujol) 1668,1615,1610 cm” ; 1H—NMR{DMSO—d ) & 3.46(3H,s,NMe),3.81 and 3. 92
(each 3H,s,0Me),6.82(1H, s, c -H),7. 41(1H s,C, H) 7.76 and 8.26(2H,AB pattern, J 5.5,
Cg-H and C,-H),8.71(1H,dd, J 7.5, J 1.5,C, -5),E1-Ms{165°)m/g 359(M" ", 100%),343(26)
327(26), 312(22),168(30) The benzod1azep1ne (6) was also obtained by refluxing (1b)

in dioxane containing 5% NET, (15 hr) in 68% y1eld.6
(1b} dissolved in N NaOH undergeing a facile cleavage to give the colourless carbowy-
I;Ee (22)7 and this was reverted to yellow (lg) by acid treatment.8
The behaviour of {1a) and (lg) towards reducing reagents was also very different.
With NaBH, in MeGH—Ejo min,r.t.}) {la) gave in quantitative yield the colourless di-
hydroderivative (4a),m.p. 248°(n—hexane/CHC1 Yin max (MeOH) 268 and 290 nm(lg € 4.11
and 3.90);v max(CHC13) 3480, 1640 cm_ 'EI-MS(185°) m/e 363(M ", 100%),362(42),194(55),
193(35)},178(69),169(18). Euxylophorine A (;g) was smoothly reduced by L1A1H4 in re-
fluxing THF (2 hr) to the desoxo derivative (ig) in 75% yield,m.p. 204°{benzene);
(MeOH) 272(sh),282 and 290 nm {1g & 3.94 and 3,92); 1H-NMR(py-dSm 0) 5 2.78
(3H s, WMe), 3 04(4H,m,C—H, + Cg-H,},3.82 and 3.8B4(each 3H,s,0Me},3.77 and 3.92(2H,

7 =
AB pattern, J 10.0, 05 H, H ),4. 94(1H s,C,,.-H},5.72(1H, s, <, -4),6.80(1H, s, 04-H). The

13b

same product resulted when (4a) was reduced with L1A1H (EtQO r.t.) under L Attem—

pted reduction of (1b) with excess NaBH, in MeOH at r. t. for 24 hr was unsuccessful;

4
however, when (;2) was heated with LiAlH4 in THF {2 hr) or with NaBH, in MeOH {9 hr)

the cs'Ns bond was cleaved to give the alcohol {gg) in 50-75% yield,;.p.130°{cHCl3);
xma (X?OH)244,294 and 345 nm(1g ¢ 4.42,3.94 and 3.77);vmaxtnu301) 33v90,3310,1610,1595
cm ; H-NMR (DMSO-d_) & 3.38(3H,s,NMe),3.58 and 3.84(each 3H,s,0Me),4.45(2H, s, CH,OH)
5.44( 14, br 5,05),6.66(1H,s.c3_—_}5),7.21(1H,s,c6,—§),9.35(1H,br s,NH)};EI-M3(17C°)m/e
363(M+',100%).332(M+'—CH30.23}.331(100),169(23). Acetylation of {5c) gave the mono-
acetate (5d),m.p. 126°(n-hexane/CHCL, ) ;v . (nujol) 3350,1730,1630,1610 om™ s ET-MS
(180°) m/e 405(M" ", 24%),362(M" " ~C H30 11) 333(44) 332(M" "-C,H,0,,100).

Hydrogenation of (;g; as well as (lg) with Pth in ACOH containing 1% HClO4 resul ted
in the exclusive Formation of (Z)(&O-BE% isclated yield) rather chan the expected de-
rivative (42).7"'% (7): m.p. 195-7° (MeOH) ;A (MeCN) 239,252 and 376 am(1g € 4.00,
3.94 and 4.44); Vi {nujolj 1698,1610 cm -1 1H—NMR(TFA+20% LDC1 ) & 1.70-2.90(8H,m,
ring A protons}), 3 03 aud 4.62,each 2H,t, l 7.0, CB-—H2 and C7-H ) 4.13(3H, s, NMe),4.20
and 4.35(each 3H,s,0mMe),7.27(1H, s c -H) 7.84(1H, s, Cy ~-H);;EI-M5(180°} m/e 3ss(M* ", 100%),
364(21}), 337(M -C, H , 330,182, S(M ). The a551gnment of structure (Z) was confirmed
by its reduction wzth NaBI-l4 in MeOH(3O min,r.t.} to give quantitatively (g),m.p. 195¢
(dec)(i-PrQO/oenzene);vmax(nujol) 3310, 1635,1610 cm‘1;Kmax(MeOH) 233,375 and 373 nm
(1g € 4.37,3.57,3.62);p1-M5 (190°) m/e 367(M'",100%),366(87),194(91),193(20),178(65),

174(30),173(61).
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The regicselectivity observed in the above reactions depends upon the presence of
C7—C8 double bond. We are investigating currently the thermal behaviour of several

quinazelinccarboline bases of type (_'I_) with different substituents at N and will

14
report on these in a future paper.
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Sci

Under the same conditions dehydroevodiamine (1;R1.R2:H) and hortiamine (1;
RT:H.R2
chter and G.Suld,J.QOrg.Chem., 1960,25,1680 and Ref.4.

:0Me) gave the respective dihydroderivatives (4c) and (4d4);I.J.Pa-

Hydrogenation of anhydronium bases with a similar course has been reported

(see Ref. 2,pp.102-3). Received, l6th November, 1978
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