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Abstract------ Batzelline C and isobatzelline C were synthesized in eight (or nine) steps from 

indole-3-carboxaldehyde. Syntheses of damirone A and makaluvamine A are also reported. 

Marine alkaloids having 1.3,4.5-tetrahydropyrrolo[4,3,2-delquinolie as a common skeleton are of great interest owing 

to their potent biological a~t iv i t ies?.~ such as cytotoxicand topoisomerase II inhibition. lsobatzelline C3 (protonated 

form of 1 )  and batzelline c4 (2) are members of those alkaloids and their total syntheses have already been 

a ~ h i e v e d . ~  However, they are still laborious and require long steps. We have intended to attain total syntheses of 

natural products as simple as possiblesa by creating suitable reac t i~ns .~ -~Now,  we wish to report simple syntheses of 

1 and 2 starting from readily available indole-3-carboxaldehyde (3). Total syntheses of damirone (4 b) and 

makaluvamine ~ 2 3 ~ ( 5 )  are also reported. 

In the preceding comm~nicat ion,~ we reported three (or four) step synthesis of 1.3,4,5-tetrahydropyrrolo[4,3.2- 

delquinoline (7, Scheme 1) through 4-nitroindole-3-acetonitrile (6). Treatment of 7 with Nchlorosuccinimide (NCS, 1 

mol eq.) in CH2CI2 produced 8-chloro @a), 6-chloro (8 b), and 6,8-dichloro compound (8c) in 12,60, and 5% yields, 

respectively. The structures of 8 a and 8 b were readily determined by their spectral data and reactivities with Ac20 and 

pyridine. At room temperature, 8 a  afforded 9 a  in 99% yield, while8 b did not react at all. Whereas heating at 6(PC for 4 

h 8 b converted to 9 b i n  99% yield. Treatment of 9 b with Nan and then with Mel produced 1 0 in 98% yield. 

Subsequent hydrolysis of 1 0 with aq. NaOH gave 1 3  b in 95% yield. 

In shorter steps, synthesis of 1 3 b was alternatively attained as follows. Making the most of acetylation of 7 with Ac20 

and pyridine affording 1 1 in 89 % yield, the compound (1 1) was prepared in an one-pot operation from 6 in 56% 

yield by the catalytic hydrogenation with 10% PdIC at 5 atm, followed by the treatment with Ac20 and pyridine. 

Methylation of 1 1 with NaH and Mel gave I-methyl derivative (1 2a) in 97% yield. Hydrolysis of 1 2  a with aq. NaOH 

produced 1 2 b in a quantitative yield. Chlorination of 12 b with NCS (1 mol eq.) in CH2C12 afforded 8-chloro (1 3 a), 6- 
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chloro (1 3  b). and 6.8-dichloro compound (1 3  c) in 17. 70, and 5% yields, respectively. Subsequent oxidation of 13 b 

with Fremy's salt produced 1 4 in 77% yield. Interestingly, under similar reaction conditionswith Fremy 's salt, 12b did 

not afford the desired pyrroloiminoquinone 

Introduction of nitrogen moiety into the 7-position of 1 4  was a troublesomestep. During examination of various 

v%3gentS (NH40H, NHICI, and amines), we disclosed that NaN3 reacted with 1 4 inTHF at room temperature to 

produce 1, 2, and 1 5 in 16. 9, and 58% yields, respectively. Alternatively, oxidation of 1 4 with dioxygen exclusively 

produced I 5 in 40% yield. Finally, we have newly foundt0 that benzylamine hydrochloride was a reagent of choice 

reacting with 1 4 in MeCN-MeOH (1:l) in the presence of N a H C q  to produce 1 and batzeliin C (2) in 41 and 10% 

yields, respectively, and under these reaction conditions formation of 1 5 was not detected at all. Thus, total syntheses 

of 1 and 2 were achieved in eight steps from 3.  Originality ratesb of the present syntheses for 1 and 2 is 44 %. 

Figure 1 
Concerning isobatzelline C, the following new facts were found. 

ORTEP Drawing of 16 
The spectral datat (1 ~ c - , I  H-nmr, uv, and ir) of our synthet~c 1 

are identical with thoseof ~amamura 's ,~ but they are partly 

different from those of isobatzelline c . ~  We made a salt of 1 

with HCI. The 3~ and 1 H-nmr, and ir spectrill data1 2 of the salt 

were completely identical with those of natural product. In 

addition, we confirmed the structure of our synthetic 1 as 

follows. Fortunately, we could find that treament of 1 with zinc 

and Ac20 produced triacetyl compound (1 6), which was 

suitable prisms for X-ray crystallographic analysis and the results *' 

shown in Figure 1 proved the structure unequivocally. 

Consequently, we concluded that isobatzelline C i s  a 

protonated salt of 1 . although the anion is not known.13 

Further treatment of 2 with Mei and K 2 C g  afforded 4a in 97% yield. Removal of chlorine was achieved by catalytic 

hydrogenation with 10% PdIC, followed by stirring in the air, to give damirone A8 (4 b) in 24 % yield together with 54% 

yield of recovery. Similarly, makaiuvamine (5) was produced in 40% yield together with 46% yield of recovery by 

catalytic hydrogenation w~th 10% PdIC, followed by stirring in the air. Spectral data of 2 ,  4 b, and 5 are identical with 

those of the reported  alkaloid^.^^^*^ 

Total syntheses of other related marine alkaloids are in progress using 7 and 1 1 as common synthetic intermediates. 
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