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SYNrIESIS OF 13-AZAEQUILENIN ANALOGS FROM 1,2-DIHYDKO-4-MEl'HYL-BENZ(f)I30WCNOLIN~S 
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Abstract: Reaction of 1,2-dlhydro-4-methyl-benz(f)1soqulnollnes with methyl 
acrylate and oxalyl chloride gave the corresponding tetracyclic compounds, while 
with chloroacetyl chloride an enamide was obtained which could not be cycllsed 
thermally. 

The ability of harmaline to-act as a 1,3_dlnucleophlle' has been exploted 

for synthesis of eburane alkaloids.' Similar reaction; of dlhydro-benz(f) 

isoqulnollnes(1) can lead to 13-azaequllenln antlogs. Also, a comparative study 

of N vs C attack in this system 1s of interest. 

Dissolving the compound Ia in CD30D caused a slow collapse of the C-methyl 

PMR sign11 at 62.5, persumably because of deuterlum exchange through lmine- 

enamine tautomerlsm. However, on treatment with methyl acrylate (2.0 mole) in 

benzene-methanol (1 :I) at room temperature, Ia aas recovered unchanged (72 hrs), 

lndlcatlng a lower reactivity than the lndole compounds. 1 Refluxlng for 120 hrs. 

gave a mixture which on slllca gel chromatogr-lphy afforded IIa (34%, C18H19NG2, 

m.p.74-75O), IIb (3096, C22H25N04,m.p.51-520) and IIIb (30%,C17H15NG,m.p. 161-1620). 

The amide IIIa could be obtained by heating (48 hrs, xylene) IIa or by employing 

acrylic acid, instead of the methyl ester, In the orlglnal renctlon. The 

tetracycllc compounds IIIa and IIIb can be dlstlnguished on the basis of IR, UV 

and PMR spectra. 
2 

The oleflnlc proton si;pal (a singlet at 55.95 In IIIb and 

a triplet at 6 5.83 in IIIa) 1s specially diagnostic. The compound IVa 

(C,7H,7NC, m.p. 149-150“) was secured (90%) by sodllm borohydrlde redJctlon of 

IIa in methanol. Essentially slmllar results were obtained In the methoxy series 

and (2) 13aza-D-homo-18-norequllenin methyl ether 5 ~Ivb,C,8H,gN02,m.p.174-1750, 

m/e 281 (Me), 280,266,236,211-J was obtained in 26% yield starting from Ib.6 
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To append a five membered ring, Ia was treated l+lth chloroacetyl chloride 

In pyrldlne. i'he enamlde Va(C ,6H,4XOCl, m.p.121-122*) was the only prOGdCt and 

all atTempts at its thermal cycllsation x&Iere unsuccessful. Ho'fever, reaction of 

Ia with oxalyl chloride g+ve the 16-0x0 compound IIId [C~6H,,N02,m.p.219-220“, 

P&i (CUCl3) 63.6ft,2H,C1?), 4.01(t,2H,C12), 5.95(s,lH,C15) and 7.8(m,6H, Ar); 

m/e 249 (M'), 221,193J . filng closure of Va and Vb to IIIc and IIId involves a 

weakly nlcleophlllc enamlde system bit seems favoured In terms of Baldwin 

riles 7 (5 -Exe-l'et). Hozever, models reveal that in Va the terrmnal olefrnlc n' 
ornltal 1s not approprlstely posltloned for backside attack on the chlorine 

bearing carbon atom, In Vb, on the other h-lnd, its lateral overlap with the aCy1 

v orbital can inrtlate a bonding Interaction. 
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