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Tribromoacetamide was isolated from the Okinawan alga
Wrangelia species, and the biological activities of this com-
pound and its analogs were investigated.

In our continuing search for bioactive agents from marine
organisms using unique bioassay systems, tribromoacetamide
(1) was found to be an active component of the extract of the alga
Wrangelia sp. to prevent biofilm formation.1 It was isolated for
the first time as a marine natural product. We describe herein the
isolation and biological activities of 1 and its analogs.

The EtOAc soluble material of MeOH extract of the alga
Wrangelia sp. (600 g), collected in Okinawa, was partitioned be-
tween hexane and the 70% EtOH. Using the bioassay system,1

the material obtained from 70% EtOH portion was chromato-
graphed on ODS silica gel (MeOH-H2O) and silica gel (CHCl3)
to give tribromoacetamide (1, 2.1mg), which was identical with
an authentic sample: 13C NMR (CDCl3) � 36.7, 166.9; EIMS
m=z 293, 295, 297, 299 (Mþ). This compound inhibited the
growth of the attaching bacteria Rhodospirillum salexigens at
an IC50 of 4.9mg/cm2.

During the course of investigating the biological activities of
the synthetic analogs2 of 1, we found that some analogs pos-
sessed moderate cytotoxicity against P388 leukemia (Figure 1).
All analogs exhibited weaker cytotoxicities than 1. Trichloro-
acetamide derivatives 30–32, and 34 showed weak cytotoxicity,
and the dibromo derivative 29 exhibited weaker activity than the
tribromo derivative 14, indicating that the tribromoacetyl group
is important to the cytotoxicity of haloacetamide derivatives.
Considering the weaker cytotoxicities of 6–8, the hydrophobic-
ity of N-substituents might play an important role in cytotoxici-
ty. From a comparison of the cytotoxicities of 10–15, it followed
that the low electron density of the N-benzylic substituents might
be important. Therefore, the cytotoxicities of the picolyl deriva-
tives 25–27 were investigated and found to be stronger than that
of the corresponding benzyl derivative 11. Among them, 3-pi-
colyl derivative 26 exhibited the strongest activity. The weaker
cytotoxicities of 23 and 24 indicated that the longer chain length
decreases the activity. A comparison of the cytotoxicities of the
NMe derivatives, 13–15, 19–21, and 24, with those of the NH
derivatives, 10–12. 16–18, and 23, suggested that the NMe group
is not so important to the cytotoxicity. Considering the availabil-
ity and acute toxicity,3 we chose N-benzyl-N-methyltribromo-
acetamide (14) as one of the best tribromoacetamides for further
biological studies.

To investigate the possibility of 14 as an antitumor agent
candidate, the bioactivities concerning the modes of antitumor

activity were examined. As a result, 14 was found to possess
an inhibitory activity4 on microtubule assembly at 10�5 M and
to exhibit an inhibitory activity5 against tumor invasion into
basement membranes as strong as that of doxorubicin
(Table 1). Furthermore, compound 14 showed an apoptosis-in-
ducing activity, i.e., morphological change and DNA fragmenta-
tion; however, it is weak (over 1mg�mL�1).6

The lability of the amide bond in 14 may decrease the bio-
logical activities. To obtain the stable analogs of 14 against en-
zymatic hydrolysis of the amide moiety, we designed and syn-
thesized the ketone analog 35.7 Coupling reaction of 3-
phenylpropanal with tribromomethyl lithium and subsequent
Dess–Martin oxidation gave tribromoketone 35 (62%, 2 steps).
Compound 35 exhibited a cytotoxicity against P388 leukemia
with an IC50 of 0.32mg�mL�1, which suggested that tribromoke-
tone derivatives might work as mimics of tribromoacetamides.
Preliminary investigation of the biological property revealed that
35 inhibited topoisomerases I and II with IC50 values of 10–
30mM and ca. 30mM, respectively.8 Further biological studies
of 35 and its derivatives are now in progress.
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Table 1. Invasion-inhibiting activity of tribromoacetamide 14.

Concentration Relative value of invasion cell numbera

/mg�mL�1 14 Doxorubicin

0 100 100
0.0001 107
0.001 102
0.01 97
0.1 97
1 43 32

aHuman fibrosarcoma HT-1080 was incubated in the upper
compartment of the transwell chamber assembly fitted with
a Matrigel-coated filter for 4 h, and the invasion cells that
passed through the filter were visually counted under a micro-
scope. See Ref. 5.
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Figure 1. Cytotoxicity of synthetic analogs of tribromoacetamide (1). IC50 values (mg�mL�1) are in parenthese. Human leukemia P388
cells were treated with the test drug in RPMI 1640 supplemented with 5mM 2-hydroxyethyldisulfide and 100mg�mL�1 kanamycin
sulfate. After incubation, the cells were counted by the MTT method, and the IC50 value was determined by the growth carve.
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