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Abstract: The first synthesis of the lricycltt pyrrolo[2.3-r]isoquinoline substructure of manzamines A, B ,E and F is 

described. Reductive alkylation of benzoic acid followed by a 3-aza-B-heptenyl radical cyclization gave octahydro- 

isoquinoline 9. An electrophile initiated cycliration was used to complete construction of the title ring system. 

Manzamines A, 8, E and F are complex alkaloids recently isolated from several species of marine spongesl~* The 

impressive array of heterocyclic systems that appear in these cytotoxic natural products render them formidable targets for 

total synthesis. This letter describes one approach to a trtcyclic pyrrotoisoquinoline substructure comrncn to several of 

these alkaloids. 

0 
Manzamine A Manzamine 8 Manzamine E R = H 

Mantamine F R = OH 

Based on our interest in using annellations of 1.4dihydrobenzoic acids in organic synthesis,3 we decided to pursue the 

strategy outlined in Scheme L4 Some precedent for this strategy can be found in related reaction sequences developed in 

the Beckwith and Danishefsky laboratories. 5.e Preparation of a precursor to a free radical of type 2 is outlined in Scheme II. 

Reductive alkylation of benzoic acid (1) using P-bromoethyl methyl ether gave 1,4dihydrobenzoic acid 5 in 95% yield.’ 

Treatment of 5 with diphenylphosphoryl azides and 2-(phenylseleno)ethylaminea in the presence of Hunig’s base afforded 

amide 6 (87%). Reduction of the amide using lithium aluminum hydride in tetrahydrofuran under rellux gave amine 7 (49%) 

and acetylation of 7 afforded free radical precursor 8 in 84% yield. 
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Scheme I 

Sldw addition of a benzene solution of tri-n-butyttin hydride (2.0 equiv) and azo(bis)isobutyronWe (0.05 equiv) to a 0.05 M 

solution of 8 in benzene under reftux afforded a 4:l mixture of two isomeric cyclization products in 67% combined yield.’ o 

The major isomer was assigned structure 9 on the basis of spectral data recorded on the mixture and by analogy with model 

studies performed in these laboratories (wide ink?). 11 The minor isomer was presumed to be either the corresponding 

trans-fused octahydfoisoquinoline or the product derived from a 7-endo cyclization. l* The isomeric cyclization products 

were inseparable by liquid chromatography and thus, separation was postponed to a later stage of the synthesis. 

Scheme II 

(a) (PhO)pPOt& PhSeCt-GH2NH2, iPr#JEt (b) LiAM4, THF, b (c) CH $XCl, EtsN (d) nBusSnH, AISN, PhH, A 
(e) BBtj, CH2C12, -78°C +r. 1. (f) TM, pyridine. 0 *C(g) NaN s, DMF, r.t. 4 40% (h) PhsP, H20, THF (i) CICO 2Et. 

EkjN 0 I 2, K2C4 (k) DW PhCH 3, A 

Treatment of 9 with boron tribromide gave alCOhoJ 10 (74%) which was converted to tosylate 11 in 64% yield.13,1 4 

Treatment of 11 with sodium azide in N,N-dimethylformamide gave pure azids 12 in 60% yield after separation from 

diastereomeric material by flash chromatography.15 Azide 12 was converted to carbamate 3 in 70% yield upon treatment 

with triphenylphosphine followed by acylation of the resulting primary amine using ethyl chloroformate. Electrophile 

initiated ring closure of carbamate 3 to iodide 13 (76%) was accomplished using iodine in the presence of potassium 
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carbonate.t7 Dehydrohalogenation of 13 using DBU in toluene under reflux completed the synthesis of 

pyrroloisoquinoline 4 (6%).l* 

In addition to providing access to the tricyclic substructure of the manzamine family of alkaloids, the annellation protocol 

described here is potentially applicable to the synthesis of a variety of perhydroisoquinolines. Although we have not 

pursued this strategy to its limit, two relevant examples are presented above. Tri-n-butyltin hydride mediated cycliration of 

selenide 14 gave octahydroisoquinoline 15 in 55% yield. I9 The cis ring fusion was assigned based on difference NOE 

experiments that established the proximal relationship between the angular methyl group and H(4a).20 In another 

experiment, treatment of selenide 16 with tri-n-butyttin hydride and AIBN under high dilution conditions gave 17 (25%) as 

the major cyclization product. This ester presumably arises from sequential radial cyclization. intramolecular hydrogen atom 

transfer, fragmentation and reduction processes. Efforts to streamline the sequence outlined in Scheme II as well as 

alternative routes to the manzarnines are in progress21 
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