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Total Syntheses of Batzelline C and Isobatzelline C, the Novel Pyrroloquinoline Alkaloids
Isolated from the Marine Sponge Batzella Sp.
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Total syntheses of batzelline C and isobatzelline C, two chlorine-containing
alkaloids have been successfully accomplished employing the tricyclic indole derivative

as a key intermediate.

The family of batzellines A - C and isobatzellines A - D were isolated from the marine sponge Batzella
sp. during the course of screening herbicidal agents from marine organisms.1) Interestingly, isobatzellines
possess in vitro cytotoxic activities against P388 leukemia cell as well as antifungal activities against Candida
albicans . The structures of these alkaloids have been deduced from spectroscopic and chemical correlations
with batzelline A whose structure was determined by an X-ray crystallographic analysis. We have included
synthetic studies of alkaloids bearing chlorine and sulfur atoms as a part of our extensive investigations of
biologically active marine natural products. We describe herein the first total syntheses of batzelline C and
isobatzelline C which share some common functionalities as other members of the batzellines and isobatzellines

families.
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Our synthetic approach was initiated with 3,4-dimethoxy-5-nitrobenzaldehyde,2) which was transformed
into the carboxylic acid (3)3) in four steps [1. Fe, HCl ; 2. CbzCl, NaHCO3: 3. Mel, NaH / DMF (79% in 3
steps); 4. Jones oxid. (89%)]. Conversion of the carboxyl group of 3 to the corresponding trimethylsilyl-
ethoxycarbonylamido group was effected by transformation involving the Curtius reaction [1. CO(Imd); / THF,
room temp; 2. NaN3; 3. toluene, refluxing temp, then trimethylsilylethanol, 60 °C (86% yield in 3 steps)].
Compound 43) obtained was subsequently submitted to hydrogenolysis in the presence of catalytic 10% Pd on
carbon, followed by reaction with CICHCOCH2CO3Et in refluxing EtOH to give the indole (5)3) in 87%
overall yield. Compound 5 was reduced with NaBH3CN in AcOH to yield the dihydro derivative (6), which
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was subsequently treated with NCS in CH;,Clj to give the monochloro product (7) along with 83) in 69 and 6%
yields, respectively. Oxidation of 7 with DDQ in CH3Cly resulted in olefination of the Cy - Co,4 position to
yield 8. In the next stage, compound 8 was transformed into the lactam (9)3) in three steps [1. AcOH - HCIO4
(20 : 1), room temp (60%); 2. KOH / aq. MeOH, room temp; 3. DCC / THF, 0 °C — room temp (58% in 2
steps)]. Reduction of 9 with BH3-SMe; in THF afforded the expected intermediate (10)3) in 80% yield.
Compound 10 was deprotected with BBr3 in CH,Cly, followed by autoxidation in aq. HCl to yield batzelline C
(1) in 78% overall yield. Additionally, the key intermediate (10) was converted to isobatzelline C (2) in two
steps [1. CAN / aq. CH3CN (64%); 2. NH4Cl/ EtOH (64%)]. The synthetic batzelline C and isobatzelline C
were identical to authentic samples in all respects of the spectroscopic data. Further synthetic studies on other
congeners possessing the thioether functions are in progress.
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