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Ab~tract - The phenolic azafluoranthene alkaloid norrufescine 1 has been synthesized. 

The key step in the synthesis involved the formation of the tetracyclic azafluoran- 

theme nucleus by a novel aprotic themolysis of a condensed rriazine precursor. 

The azafluoraothenes constitute a small group of isoquinolinederived alkaloids consierinp 

1 
of the "on-phenolic bases rufescine ( L ) l ,  imeluteine C3) and triclisine and the phenolic 

4 
bases norrufescine (L)1'3 and telitoxine (2) . The three nan-phenolic bases have been synthe- 

sizedzv5 using s classical Pschorr approach, although no synthesis of either phenolic base has 

yet appeared. We now report a total synthesis of norrufescine (1) by a route which involves, as 

the key step, an unusual aprotic Pachorr-type cycliaation of a condensed benzozriazine inrermdiate 



6 .  Reaction of 6-(2.3.4-trimethoxypheny1)ethylamiie wlth the acid chloride of 2-nitro-5-benzyloxy- 

benzoic acid7 gave the corresponding crystalline amide 6, mp 1 2 1 - 1 ~ 2 ~ ~ ,  which was converted 

by pho~phoruv oxychloride in acetonitrile into the dihydroisoquinaline 1, mp 128-130'~ (58% from 

Reduction of 1 with hydrazine and 59 palladiumlcharcoal in erhanol gave the aminophenal& in 

70% yield. Diazotization of 8 in 1N H2S04, basification of the solution to pH8 and extraction 

into chloroform gave the amorphous permanganate-colored benzotriazine dipole 9 in 90% yield; in 
-1 

accord with structure 9, this material showed no infrared diazo band in the 2200 cm region. 

Treatment of dipole 9 with a little conc. HC1, followed by crystallization from CHCl -ether, gave 
3 

1 yellow-orange crystals of the triazinium chloride 10, mp 187-190'~ dec (no band 2200 cm- ) .  

The nmr spectra of l(i (CDC1 ) showed three methoxyls at 6 3.A8, 4.14 and 4.25 (38 each) and 
3 

the E-ring protons of the isoquinoline system as triplets centered at 6 3.38 and 6 4.97. In the 

aromatic region, four protons appeared, a singlet at 6 7.63, doubler of a doublet at 6 7.97, doub- 

let at 6 8.42 (J=9Hz) and a doublet at 6 8.83 (J=2Hz). The uv absorption spectrum showed maxima 

at 230 (log s 4.26). 273(4.20), 326(3.86), 375(3.99), 440(3.60) and 498 nm (3.58) 

Thermolysis of the benzotriazinium salt 10 in refluxing chlorobenrene gave dihydronorrufe- 

scine - 11 (242) and the deaminated product (17%). Dihydranorrufescine crystallized from methanol1 

ether as yellow crystals, mp 240-242'c;nmr spectrum (CDC1 -CD30D) 6 2.81 and 4.13 (2H eaeh, t), 3 

3.89, 3.97 and 3.96 (3H each, s) 6.87 (lH, dd, J4Hz and 2Hz). 7.20 (lH, d, 5=2 Hz), 7.56 (lH, a,  

J=8Hz). Dehydrogenation of by 10% palladium/charcoal in refluxing p-cymene afforded norrufe- 

scine (1). mp 234-236OC (46%), identical (ir, "mr) with the natural base. 



HETEROCYCLES, Vol 19, No 12, 1982 

REFERENCES 

1. M .  P .  Cava, K. T .  Buck, I .  Noguchi, M .  Sr in ivasan  and M .  6. Rao, Tetrahedron, 1975, 25, 1667, 

2.  R. Huls, J. Gaspers and R. Warin, Bul l .  Soc. R. S c i .  Lie~e., 1976, &, 40. 

3.  M .  D. Klein,  K .  T .  Buck, M .  P .  Cava and D .  Voet ,  J. Am. Chem. S o c . ,  1978, w, 662. 

4 .  M .  D .  Menachery and M .  P .  Cava, J. Nat. Prods . ,  1981, 320. 

5 .  M .  P .  Cava, K. T .  Buck and A. I . .DaRocha,  J. Am. Chem. S o c . ,  1972, a, 5931. 

6 .  S .  Kubota, T. Masui, E .  F u j i t a  and S. M .  Kupchan, J. O ~ E .  Chem., 1966, 25, 516. 

7 .  E .  Giovannini  and P .  Partmann, Helv.  Chin. Acta,  1945, a, 1381. 

Received, 5th August, 1982 


