
Synthesis*

Condensation of 4-bromoaniline (I) with 3-phenylpro-
pionyl chloride (II) by means of triethylamine in
dichloromethane gives the propionamide (III), which is
cyclized with dimethylformamide by means of POCl3 in
hot DMF to yield 3-benzyl-6-bromo-2-chloroquinoline
(IV). Reaction of compound (IV) with NaOMe in refluxing
methanol affords the 2-methoxyquinoline derivative (V),
which is condensed with 3-(dimethylamino)-1-(1-naph-
thyl)propanone (VI) by means of BuLi in THF to provide a
mixture of two diastereomeric racemates (R*,R*/R*,S*)
(VII) that are separated by column chromatography.
Finally, the desired (R*,S*)-racemic mixture is submitted
to chiral chromatography (1). Scheme 1.

In an improved process, 3-benzyl-6-bromo-2-
methoxyquinoline (V) is condensed with 3-(dimethyl-
amino)-1-(1-naphthyl)propanone (VI) by means of LDA in
THF and then treated with AcOH to afford the tertiary
alcohol (VII). Finally, alcohol (VII) is submitted to optical
resolution by crystallization with chiral 4-hydroxydinaph-
tho[2,1-d:1’,2’-f][1,3,2]dioxaphosphepin 4-oxide (2).
Scheme 1.

Background

Tuberculosis (TB), one of the leading causes of death
worldwide by an identifiable pathogenic microorganism
(3), is an infectious disease caused by Mycobacterium
tuberculosis bacilli. The common route of transmission is
the inhalation of airborne particles carrying viable
microorganisms that are phagocytosed by alveolar
macrophages. In immunocompetent adults, primary
infection is generally asymptomatic and results in small
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Abstract

The tuberculosis (TB) epidemic constitutes a major
global health threat. The steady emergence of
Mycobacterium tuberculosis strains resistant to cur-
rent anti-TB drugs, the therapeutic obstacles posited
by coinfection with HIV and the cumbersome imple-
mentation of current treatment protocols all demand
the development of new, fast-acting, effective com-
pounds that shorten and simplify the treatment of TB.
TMC-207 (R-207910) is a novel diarylquinoline with a
unique biological target: the F0 subunit of mycobacte-
rial ATP synthase. TMC-207 exhibits high in vitro
activity against a wide range of mycobacterial strains,
both susceptible or resistant to all of the first-line and
many of the second-line anti-TB drugs available. It has
also shown remarkable in vivo efficacy against M.
tuberculosis and other mycobacterial species in sever-
al animal models. Preliminary pharmacokinetic, safety
and efficacy analyses in humans have reasserted the
potential of this compound for treating TB. TMC-207 is
currently undergoing phase II clinical evaluation.
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persistent infections, have placed TB as one of the great-
est current global public health emergencies (6). The
standard multidrug regimen for the treatment of TB has
been modified minimally in the last few decades, it takes
many months to complete, and it is in many circum-
stances difficult to implement (7). Not surprisingly, the
Global Alliance for TB Drug Development has indicated
that new compounds shortening and simplifying TB treat-
ment would substantially improve TB control programs
(8). The emergence of multiple and extensively drug-
resistant strains, as well as M. tuberculosis/HIV coinfec-
tion (which precludes the use of anti-TB agents that inter-
act with antiretroviral agents), further stress the need for
new anti-TB drugs (9). There is a consensus among
health professionals that the available drug repertoire is
not sufficient to control the TB epidemic, and that the
treatment of both active disease and latent TB infection

lesions containing low numbers of dormant bacilli. This
latent infection may be reactivated years to decades later,
producing either local disease (usually affecting the
lungs) or disseminated infection (4). Recent estimates
indicate that there are 9 million new TB cases per year.
Also, one-third of the world’s population carries TB bacil-
li and approximately 10% of these will develop active dis-
ease, leading to 1.6 million deaths annually (5). The risk
of developing TB is greatly increased by immunosup-
pression (including HIV infection), repeated exposure to
bacilli-spreading individuals and chronic malnutrition.
Indeed, 95% of all TB cases and 98% of all deaths
caused by TB occur in developing countries (4).

The HIV epidemic, which greatly expanded the TB-
susceptible population, together with the common
appearance of drug-resistant strains due predominantly
to the inadequate therapeutic management of latent and
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needs to be reevaluated. The devastating association
between TB and HIV requires new drug regimens that do
not interfere with antiretroviral agents, and markedly
improved therapy is needed for the treatment of multiple
and extensively drug-resistant TB. In this sense, fast-act-
ing compounds with novel mechanisms of action would
be extremely useful not only to fight the emergence of
resistant strains but also to reduce toxicity (10).
Moreover, shortening the length of the treatment will facil-
itate the monitoring of patient compliance.

Here we review the current data on the pharmacolo-
gy, metabolism, efficacy and safety of TMC-207, a
promising investigational diarylquinoline with a novel
mechanism of action and potent preclinical activity
against both drug-susceptible and -resistant M. tubercu-
losis isolates.

Preclinical Pharmacology

Initial in vitro studies showed the potent activity of
TMC-207 against M. tuberculosis. The minimal inhibitory
concentration (MIC) range for the international reference
M. tuberculosis strain H37Rv and six fully antibiotic-sus-
ceptible isolates was 0.030-0.120 µg/ml (11). The growth
of an additional 10 fully antibiotic-susceptible M. tubercu-
losis strains was inhibited at similar concentrations. TMC-
207 also exhibited in vitro efficacy against M. tuberculosis
clinical isolates resistant to the first-line anti-TB drugs iso-
niazid, rifampicin, streptomycin, ethambutol, pyrazin-
amide and moxifloxacin. Moreover, TMC-207 was effec-
tive against multidrug-resistant (MDR) TB strains
(0.010-0.1 µg/ml). Low MICs were also found for other
mycobacterial species, including Mycobacterium bovis,
Mycobacterium kansasii and Mycobacterium ulcerans, as
well as species naturally resistant to many other anti-TB
agents and involved in opportunistic infections, such as
Mycobacterium abscessus, Mycobacterium fortuitum,
Mycobacterium marinum and Mycobacterium avium (12).
A recent mouse study, however, has shown that the in
vivo efficacy of TMC-207 against M. avium does not
match the efficacy shown by clarithromycin or amikacin
treatment (13).

The activity of TMC-207 appears to be specific for
mycobacteria, as it had a much higher MIC for
Corynebacterium and Helicobacter pylori (4.0 µg/ml), as
well as for other organisms such as Gram-positive
Nocardia, Streptococcus pneumoniae, Staphylococcus
aureus and Enterococcus faecalis, or Gram-negative
Escherichia coli and Haemophilus influenzae. Exposure of
M. tuberculosis in log-phase growth to concentrations of
TMC-207 at 10 times the MIC resulted in a reduction in
bacterial load of 3 log units after 12 days, supporting the
in vitro bactericidal activity of TMC-207. Additional in vitro
analyses have expanded the antimycobacterial activity
range of TMC-207 to 41 drug-susceptible and 44 mul-
tidrug-resistant M. tuberculosis clinical isolates (MIC50 =
0.032 µg/ml) (12). In another study, of 20 additional
mycobacterial species, only 3 were found to be naturally
resistant to TMC-207 and were shown to exhibit a poly-
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morphism in the atpE gene (14). Collectively, these results
provide strong evidence for the unique-spectrum, potent
and selective antimycobacterial activity of TMC-207.

Mutant selection experiments have revealed that, in
the case of M. tuberculosis, the proportion of resistant
mutants that emerged under TMC-207 treatment was
comparable to that resulting from rifampicin treatment.
Genetic analyses demonstrated that the only gene com-
monly affected in all mutants encodes the atpE protein, a
component of the F0 subunit of ATP synthase. This find-
ing led investigators to postulate that TMC-207 inhibits
the proton pump of M. tuberculosis ATP synthase, which
was demonstrated by complementation studies (12).
Later experiments assessing the genetic diversity of the
atpE gene in 13 mycobacterial species revealed that the
region involved in resistance to TMC-207 is highly con-
served among mycobacteria. Of note, in Mycobacterium
xenopi atpE, the highly conserved residue Ala63 is
replaced by Met, a substitution that likely underlies the
natural resistance of M. xenopi to TMC-207 (15). De
Jonge et al. have recently created a homology model of
the putative TMC-207 binding site, which would be locat-
ed on the contact area of the a-subunit (gene atpB) and
c-subunit (gene atpE) of M. tuberculosis ATPase. The
model suggests that the activity of TMC-207 against M.
tuberculosis relies on the interference of the compound
with the escapement geometry of the proton transfer
chain. Upon binding, the compound would mimic the con-
served Arg186 residue of the a-subunit and would there-
fore interact with the conserved acidic residue Glu61 of
the c-subunit. The concordance between the computed
interaction energies and the observed pattern of stereo-
specificity in the model of the binding region further sup-
ported the proposed mechanism of action (16).

The in vivo efficacy of TMC-207 was first evaluated in
a nonestablished murine TB infection model (12). A sin-
gle dose of TMC-207 (50 mg/kg p.o.) resulted in a bacte-
riostatic effect (decrease of 0.5 log units in lung bacterial
load) that lasted for 8 days and was similar to the effect
of rifapentine (10 mg/kg), a second-line anti-TB drug. A
single 100 mg/kg dose of TMC-207 had a bactericidal
effect (decrease of up to 2.5 log units in lung bacterial
load) that lasted for 8 days. The extended effect of a sin-
gle TMC-207 dose provided support for a dosing regimen
less frequent than 5 times per week. In mouse studies
using oral administration of TMC-207 5 days per week for
4 weeks, the minimal dose that prevented mortality in a
nonestablished infection model was 1.5 mg/kg, and the
minimal effective dose preventing gross lung lesions was
6.5 mg/kg. In mice receiving doses of 12.5 mg/kg, the
bacterial load per organ was reduced by 3 log units. At 25
mg/kg, the activity of TMC-207 improved significantly.
Remarkably, at 12.5 and 25 mg/kg, TMC-207 was signif-
icantly more active than isoniazid (25 mg/kg), a drug
known for its strong, early bactericidal activity. Moreover,
at 12.5 mg/kg, a once-weekly dose of TMC-207 was as
effective as a dose of 6.5 mg/kg given 5 times per week,
which is likely a consequence of the long half-life of TMC-
207 (12, 17).



When evaluated in an established murine TB infection
model (treatment beginning 12-14 days after inoculation,
when bacterial load was 5.94 log units), TMC-207 (25
mg/kg) alone was at least as active as the triple combi-
nation therapy rifampicin/isoniazid/pyrazinamide and
more active than rifampicin alone. When added to the
first-line triple TB therapy, TMC-207 (25 mg/kg) yielded a
significantly larger decrease in lung bacterial load relative
to the standard triple treatment regimen (2 log units after
1 month and an additional 1 log unit after 2 months of
therapy). When substituting each first-line drug of the
triple combination therapy with TMC-207 (25 mg/kg), the
activity of each combination containing the investigation-
al diarylquinoline was significantly improved, achieving
lung culture negativity after 2 months of treatment. Of
note, the bactericidal activity obtained by the standard
triple-drug cocktail after 2 months of therapy was
matched by TMC-207 combinations after just 1 month of
therapy, indicating that the inclusion of TMC-207 in anti-
TB regimens may effectively reduce the duration of treat-
ment (12, 17).

An animal study conducted subsequently aimed to
identify the optimal TMC-207-containing regimen to
administer to patients who cannot be administered
rifampicin and isoniazid because of MDR, the concomi-
tant use of antiretroviral drugs or toxicity. Mice were
infected i.v. with 5 x 106 colony-forming units (cfu) of the
M. tuberculosis H37Rv strain and treated 5 times per
week with TMC-207 alone or combined with second-line
drugs such as amikacin. After 1 month of therapy, all reg-
imens containing TMC-207 were significantly more active
than those without TMC-207. When given for 2 months,
TMC-207 alone was more active than the standard first-
line regimen. When the investigational diarylquinoline
was combined with second-line drugs, the combinations
were more active than the currently recommended regi-
men for MDR TB, and culture negativity of lung and
spleen was achieved after 2 months of treatment in
almost every case (18). These findings were confirmed in
a later study assessing the sterilizing activity of TMC-207
combined with second-line drugs in mice infected with M.
tuberculosis H37Rv. Adding TMC-207 to amikacin/ethion-
amide/moxifloxacin/pyrazinamide improved the efficacy
of the second-line therapeutic regimen, further supporting
the theory that the addition of TMC-207 to current drug
combinations containing pyrazinamide plus rifampicin or
moxifloxacin may shorten the duration of MDR TB treat-
ment (19).

Another study employing the proportional bactericidal
technique in mouse footpads found that the bactericidal
activity of TMC-207 against Mycobacterium leprae was
equal to that of rifapentine, rifampicin or moxifloxacin, and
significantly greater than that of minocycline, PA-824 and
linezolid. These data suggest that TMC-207 could also be
useful for the treatment of leprosy (20). In addition, when
compared in vitro to 7 antimicrobials against 29 clinical
isolates of M. ulcerans, TMC-207 demonstrated the low-
est MIC50 and MIC90 values. Although TMC-207 also
demonstrated some degree of in vivo bactericidal activity

Drugs Fut 2008, 33(12) 1021

against M. ulcerans when administered as monotherapy
to mice, it failed to outperform the efficacy of currently
available drug regimens (21).

As described above, TMC-207 exhibited high bacteri-
cidal activity against M. tuberculosis when combined with
first- or second-line anti-TB drugs. Ibrahim et al. extend-
ed the evaluation of TMC-207 in the curative model of
murine tuberculosis by assessing the activities of one-,
two- and three-drug combinations containing TMC-207
and isoniazid, rifampicin, pyrazinamide or moxifloxacin in
the setting of a high initial bacillary load (7.2 log cfu). The
research team found that 2 months of treatment with
TMC-207 combined with pyrazinamide, pyrazinamide/iso-
niazid, pyrazinamide/rifampicin or pyrazinamide/moxi-
floxacin resulted in culture-negative lung homogenates in
70-100% of the mice, while mice treated with the stan-
dard regimen (isoniazid/rifampicin/pyrazinamide) or
rifampicin/moxifloxacin/pyrazinamide remained culture-
positive. Combinations including TMC-207 without pyraz-
inamide were less active than TMC-207/pyrazinamide-
containing regimens administered either alone or
combined with isoniazid, rifampicin or moxifloxacin,
revealing a synergistic interaction between TMC-207 and
pyrazinamide (22). These results provided further evi-
dence supporting the notion that three-drug combinations
containing TMC-207 and pyrazinamide (plus isoniazid,
rifampicin or moxifloxacin) have the potential to signifi-
cantly shorten the treatment duration in TB patients.

TMC-207 has also proven effective in a guinea pig
model in which lung lesions produced by M. tuberculosis
resemble those caused by natural infections in humans.
After aerosol inoculation, guinea pigs develop necrotic
primary lesions that are morphologically different from the
secondary lesions resulting from hematogenous dissemi-
nation. Conventional 6-week anti-TB therapy reduced the
bacterial load by 1.7 log in the lungs, and although it com-
pletely reversed lung inflammation associated with sec-
ondary lesions, the primary granulomas remained largely
unaffected. On the other hand, when animals were treat-
ed with TMC-207 for 6 weeks, the investigators found an
almost complete eradication of the bacteria in both the
primary and secondary lesions (23).

The impact of reducing the dose of TMC-207 on its
efficacy when combined with a background regimen of
isoniazid, rifampin and pyrazinamide has been assessed
in mice. Addition of TMC-207 (12.5-25 mg/kg) to the
background regimen resulted in faster bacterial clearance
and culture negativity. The minimal bactericidal dose of
TMC-207 in combination with the mentioned drugs was
identical to that obtained when it was administered as
monotherapy (24). Importantly, these data showed that
TMC-207 retains significant activity when its exposure is
reduced and when it is added to a strong background reg-
imen of isoniazid, rifampicin and pyrazinamide. 

The long half-life for TMC-207 seen in pharmacoki-
netic analyses prompted investigators to evaluate the
activity of once-weekly TMC-207 monotherapy and its
combinations with other anti-TB agents (isoniazid,
rifapentine, moxifloxacin and pyrazinamide) in an estab-



lished murine TB infection model. Veziris et al. found that
8 weeks of rifapentine monotherapy reduced the lung
bacillary load by 3-4 log units, while 8 weeks of TMC-207
monotherapy reduced the lung bacillary load by 5-6 log
units. The addition of rifapentine and isoniazid/moxi-
floxacin did not improve the bactericidal activity of TMC-
207 monotherapy. In contrast, the triple combination
TMC-207/rifapentine/pyrazinamide given once a week
during 2 months (8 administrations) was significantly
more active than TMC-207 alone or in other combina-
tions. This triple TMC-207-containing combination led to
lung culture negativity in 9 of 10 mice, while all lungs
remained culture-positive in the groups treated with other
drug combinations. Moreover, TMC-207/rifapentine/
pyrazinamide given once a week was more active than
the current standard regimen (rifampicin/isoniazid/pyrazin-
amide) given 5 times a week. The striking efficacy of the
triple combination TMC-207/rifapentine/pyrazinamide
pointed towards the feasibility of developing a fully inter-
mittent once-a-week regimen (25).

Of special consideration are the recent findings
demonstrating that TMC-207 kills dormant M. tuberculo-
sis bacilli as effectively as aerobically grown bacilli with
the same target specificity. In vitro experiments have
shown that the residual ATP synthase enzymatic activity
in dormant mycobacteria is blocked by nanomolar con-
centrations of TMC-207, further reducing ATP levels and
ultimately causing a pronounced bactericidal effect. The
authors interpreted that this residual ATP synthase activ-
ity is indispensable for the survival of dormant mycobac-
teria. Thus, the unique mechanism of action of TMC-207
not only distinguishes this investigational diarylquinoline
from currently available anti-TB drugs, but also makes
TMC-207 a promising treatment option to fight latent TB
infections (26). Along this line, TMC-207 late bactericidal
activity was recently evaluated in mice by assessing its
ability to kill M. tuberculosis H37Rv bacilli persisting after
initial intensive 1-month therapy with the standard regi-
men (rifampicin/isoniazid/pyrazinamide, treatment begin-
ning 14 days after infection). This initial treatment phase
was followed by 2 months of monotherapy with isoniazid,
rifampicin, moxifloxacin or TMC-207. The study showed
that 2 months of TMC-207 monotherapy was able to
achieve 100% culture negativity, compared to 50% for
rifampicin, 38% for moxifloxacin and 12% for isoniazid.
These data demonstrated that during the continuation
phase of treatment, TMC-207 has bactericidal activity
superior to that of existing anti-TB drugs (27).

Finally, the activity of TMC-207 has been studied
jointly with another investigational anti-TB drug (SQ-109)
that inhibits mycobacterial cell wall synthesis. Similarly to
TMC-207, SQ-109 has potent activity against susceptible
and MDR TB bacilli in vitro and is active in M. tuberculo-
sis-infected mice. In vitro experiments indicated that the
combination SQ-109/TMC-207 is synergistic, while the
combination TMC-207/rifampicin is additive (28). In time-
to-kill studies, the combination SQ-109/TMC-207 was
superior to TMC-207/rifampicin and SQ-109/rifampicin.
The SQ-109/TMC-207 combination also showed superior
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intracellular killing activity compared to TMC-207/
rifampicin and SQ-109/rifampicin. The MIC of SQ-109 in
the presence of TMC-207 was 50% less than that of SQ-
109 alone, and the MIC of TMC-207 in the presence of
SQ-109 was 75% less than that of TMC-207 alone.
Hence, SQ-109 and TMC-207 in combination synergisti-
cally enhance their individual activities against M. tuber-
culosis. It is worth remarking that in three-drug combina-
tions that included rifampicin at 0.1-0.5 x MIC, the
synergy displayed by SQ-109/TMC-207 was unaltered.

Pharmacokinetics and Metabolism

The first pharmacokinetic study of TMC-207 in mice
showed that it is rapidly absorbed after either single or
multiple oral doses. For example, after a single dose of
6.25 mg/kg, a Cmax of 0.40-0.54 µg/ml was reached with-
in 1 h. After a dose of 25 mg/kg, a Cmax of 1.1-1.3 µg/ml
was reached within 2-4 h. AUCs were 5.0-5.9 and 18.5-
19.4 µg.h/ml, respectively, following doses of 6.25 and 25
mg/kg. TMC-207 was well distributed to tissues, including
lung and spleen. Half-lives ranged from 43.7 to 64 h in
plasma and from 28.1 to 92 h in tissues. No accumulation
of TMC-207 was observed after five daily oral doses, indi-
cating that slow redistribution from tissues contributed to
its relatively long half-life in plasma (12). It was conclud-
ed that the long half-life and resulting prolonged exposure
of TMC-207 were important factors determining the dura-
tion of its activity in vivo, warranting the assessment of
less frequent dosing regimens.

The combination of data from in vivo efficacy and sep-
arate pharmacokinetic studies in mice has shed light on
the dose–response and exposure–response relationships
between TMC-207 and TB infection. A single-dose phar-
macokinetic study comparing Cmax values and AUCs after
doses of 6.25, 25 and 100 mg/kg confirmed that AUC
showed a better dose correlation than Cmax values. This
phenomenon would be indicative of limitations in the rate
of absorption at higher doses. Dose linearity was
improved in tissues in terms of both Cmax and AUC. The
results from these comparative analyses led to the con-
clusion that maintaining average plasma levels of 0.3
µg/ml throughout a dosing interval of 24 h (which is
obtained with a dose of 100 mg/kg/week) is necessary to
achieve the optimal effect of monotherapy in mice infect-
ed with M. tuberculosis strain H37Rv (12).

As part of the first TMC-207 clinical study, investiga-
tors explored the pharmacokinetics in healthy male sub-
jects receiving escalating oral doses (10-700 mg). The
results from this single-ascending-dose study showed
that the drug was well absorbed after a single oral dose,
with peak concentrations reached at 5 h (median value)
after the dose. The pharmacokinetic profile of TMC-207
was linear even at the highest dose tested, with both Cmax
and AUC increasing proportionally with the dose. There
was no dose-dependent change in the terminal half-life.
Data from a parallel multiple-ascending-dose study
(once-daily doses of TMC-207 at 50, 150 and 400 mg)
indicated a 2-fold increase in the AUC0-24 between day 1



and day 14, with no substantial variation among subjects.
These findings suggest an effective half-life of 24 h, which
is significantly higher than the half-life of available anti-TB
drugs. The mean AUC0-24 values were 7.91, 24 and 52
µg.h/ml, respectively, at steady state (corresponding to
average concentrations of 0.33, 1.0 and 2.2 µg/ml,
respectively, across the dosing interval) with 50, 150 and
400 mg/day doses. Of note, these average concentra-
tions were greater than those associated with optimal
activity in established infection models in mice (12).

Safety

Preclinical safety studies that included 28-day toxicol-
ogy assays in rats and dogs, genetic toxicology and safe-
ty pharmacology indicated that the evaluation of TMC-
207 in humans was warranted. In the first single-dose
clinical study in healthy patients, adverse events were
mild to moderate and were experienced by 56% of the
subjects receiving TMC-207 and by 39% of those receiv-
ing placebo. The majority of adverse events reported
were considered unrelated to the study interventions. In a
second safety assessment, good tolerability was main-
tained and only 1 subject withdrew from the study due to
an unrelated urinary tract infection. The study team also
reported that there were no significant changes in vital
signs, electrocardiogram or laboratory tests in any of the
cohorts (12).

Clinical Studies

In an open-label phase II trial assessing the early bac-
tericidal activity of TMC-207 (29), 75 treatment-naïve
patients with smear-positive pulmonary TB were random-
ized to once-daily oral TMC-207 (25, 100 or 400 mg), 600
mg rifampicin or 300 mg isoniazid for 7 days. The mean
decreases in log cfu counts in sputum from baseline to
day 7 were 0.04 ± 0.46 for 25 mg TMC-207, 0.26 ± 0.64
for 100 mg TMC-207, 0.77 ± 0.58 for 400 mg TMC-207,
1.88 ± 0.74 for isoniazid and 1.70 ± 0.71 for rifampicin.
Significant bactericidal activity for the highest dose of
TMC-207 was observed from day 4 onward and was sim-
ilar in magnitude to that of isoniazid and rifampicin over
the same period. The pharmacokinetic profile of TMC-
207, as assessed up to 24 h on day 7 of administration,
was linear across the dose range. In conclusion, TMC-
207 demonstrated bactericidal activity with a delayed
onset and was well tolerated, with no serious adverse
events reported.

Tibotec, a Johnson & Johnson subsidiary, is currently
conducting a second placebo-controlled, double-blind,
randomized phase II trial to evaluate the antimycobacter-
ial activity, safety and tolerability of TMC-207 in subjects
with newly diagnosed sputum smear-positive pulmonary
infection with MDR TB (30). An interim analysis on the
first stage of this trial was recently released, and com-
prised patients who were randomized to receive a five-
drug MDR regimen plus either placebo (n = 24) or TMC-
207 (n = 23) for 8 weeks (31). There were no differences
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in biometrics, adherence or resistance to second-line
agents. This initial assessment showed that TMC-207
administered for 8 weeks with a standardized five-drug
MDR regimen was generally well tolerated and signifi-
cantly increased the proportion of subjects who became
culture-negative (47.5%) compared to placebo (8.7%).
These data serve as an early clinical validation of
mycobacterial ATP synthase as a promising new target
for TB treatment and confirm the results obtained with
TMC-207 in animal models.

Source

Tibotec Pharmaceuticals (a subsidiary of Johnson &
Johnson).

References

1. Van Gestel, J.F.E., Venet, M.G., Vernier, D.F.J., Decrane,
L.F.B., Poignet, H.J.J. (Janssen Pharmaceutica NV). Quinoline
derivatives and their use as mycobacterial inhibitors. CA
2493225, EP 1527050, JP 2006504658, WO 2004011436.

2. Porstmann, F.R., Horns, S., Bader, T. (Janssen
Pharmaceutica NV). Process for preparing (alphaS,betaR)-6-
bromo-alpha-[2-(dimethylamino)ethyl]-2-methoxy-alpha-1-naph-
thalenyl-beta-phenyl-3-quinolineethanol. CA 2606675, EP
1888604, US 2008200683, WO 2006125769.

3. Global Alliance for TB Drug Development. www.tballiance.org.

4. Wallis, R.S., Johnson, J.L. Adult tuberculosis in the 21st cen-
tury: Pathogenesis, clinical features, and management. Curr
Opin Pulm Med 2001, 7(3): 124-32.

5. World Health Organization Fact Sheet 104, Tuberculosis.
www.who.int/mediacentre/factsheets/fs104/en.

6. Maartens, G., Wilkinson R.J. Tuberculosis. Lancet 2007,
370(9064): 2030-43.

7. Sacchettini, J.C., Rubin E.J., Freundlich, J.S. Drugs versus
bugs: In pursuit of the persistent predator Mycobacterium tuber-
culosis. Nat Rev Microbiol 2008, 6(1): 41-52.

8. Claxton, A.J., Cramer, J., Pierce, C. A systematic review of the
associations between dose regimens and medication compli-
ance. Clin Ther 2001, 23(8): 1296-310.

9. Rivers, E.C., Mancera, R.L. New anti-tuberculosis drugs with
novel mechanisms of action. Curr Med Chem 2008, 15(19):
1956-67.

10. Spigelman, M.K. New tuberculosis therapeutics: A growing
pipeline. J Infect Dis 2007, 196(Suppl. 1): S28-34.

11. Andries, K., Gullemont, J., Bush, K., Williams, P., Cambau,
E., Truffot-Pernot, C., Jarlier, V. Diarylquinolines (DARQ), a
novel class of anti-tuberculosis agents. 44th Intersci Conf
Antimicrob Agents Chemother (ICAAC) (Dec 16-19, Washington,
D.C.) 2004, Abst F-1113.

12. Andries, K., Verhasselt, P., Guillemont, J. et al. A diarylquino-
line drug active on the ATP synthase of Mycobacterium tubercu-
losis. Science 2005, 307(5707): 223-7.

13. Lounis, N., Gevers, T., Van der Berg, J. et al. Activity of
TMC207 against Mycobacterium avium in vitro and in the mouse



1024 TMC-207

combined with pyrazinamide against murine tuberculosis.
Antimicrob Agents Chemother 2007, 51(3): 1011-5.

23. Lenaerts, A.J., Hoff, D., Aly, S. et al. Location of persisting
mycobacteria in a guinea pig model of tuberculosis revealed by
R207910. Antimicrob Agents Chemother 2007, 51(9): 3338-45.

24. Lounis, N., Gevers, T., Van Den Berg, J., Andries, K. Impact
of the interaction of R207910 with rifampin on the treatment of
tuberculosis studied in the mouse model. Antimicrob Agents
Chemother 2008, 52(10): 3568-72.

25. Veziris, N., Ibrahim, M., Lounis, N., Chauffour, A., Truffot-
Pernot, C., Andries, K., Jarlier, V. A once-weekly R207910-con-
taining regimen exceeds activity of the standard daily regimen in
murine tuberculosis. Am J Respir Crit Care Med 2008, Epub
ahead of print.

26. Koul, A., Vranckx, L., Dendouga, N. et al. Diarylquinolines
are bactericidal for dormant mycobacteria as a result of disturbed
ATP homeostasis. J Biol Chem 2008, 283(37): 25273-80.

27. Ibrahim, M., Truffot-Pernot, C., Andries, K. et al. Early and
late bactericidal activity of R207910 (TMC207) in murine tuber-
culosis. 48th Annu Intersci Conf Antimicrob Agents Chemother
(ICAAC) (Oct 25-28, Washington, D.C.) 2008, Abst B-062.

28. Reddy, V.M., Einck, L., Andries, K. et al. The new antituber-
cular drugs SQ109 and TMC207 act synergistically in vitro to kill
M. tuberculosis. 48th Annu Intersci Conf Antimicrob Agents
Chemother (ICAAC) (Oct 25-28, Washington, D.C.) 2008, Abst
C1-3848.

29. Rustomjee, R., Diacon, A.H., Allen, J. et al. Early bactericidal
activity and pharmacokinetics of the diarylquinoline TMC207 in
treatment of pulmonary tuberculosis. Antimicrob Agents
Chemother 2008, 52(8): 2831-5.

30. TMC207-TiDP13-C-208: Anti-bacterial activity, safety, and
tolerability of TMC207 in patients with multi-drug resistant
Mycobacterium tuberculosis (MDR-TB) (NCT00449644).
ClinicalTrials.gov Web site, December 15, 2008.

31. Diacon, A.H., Pym, A., Grobusch, M. et al. Interim analysis of
a double-blind, placebo-controlled study with TMC207 in patients
with multi-drug resistant (MDR) tuberculosis. 48th Annu Intersci
Conf Antimicrob Agents Chemother (ICAAC) (Oct 25-28,
Washington, D.C.) 2008, Abst B-881b.

model. 48th Annu Intersci Conf Antimicrob Agents Chemother
(ICAAC) (Oct 25-28, Washington, D.C.) 2008, Abst B-877.

14. Huitric, E., Verhasselt, P., Andries, K.,  Hoffner, S.E. In vitro
antimycobacterial spectrum of a diarylquinoline ATP synthase
inhibitor. Antimicrob Agents Chemother 2007, 51(11): 4202-4.

15. Petrella, S., Cambau, E., Chauffour, A., Andries, K., Jarlier,
V., Sougakoff, W. Genetic basis for natural and acquired resis-
tance to the diarylquinoline R207910 in mycobacteria.
Antimicrob Agents Chemother 2006, 50(8): 2853-6.

16. de Jonge, M.R., Koymans, L.H., Guillemont, J.E., Koul, A.,
Andries, K. A computational model of the inhibition of
Mycobacterium tuberculosis ATPase by a new drug candidate
R207910. Proteins 2007, 67(4): 971-80.

17. Jarlier, V., Lounis, N., Veziris, N., Truffot-Pernot, C., Ji, B.,
Guillemont, J., Andries, K. Potent activity of a novel diarylquino-
line (DARQ) in murine tuberculosis. 44th Intersci Conf
Antimicrob Agents Chemother (ICAAC) (Dec 16-19, Washington,
D.C.) 2004, Abst F-1114.

18. Lounis, N., Veziris, N., Chauffour, A., Truffot-Pernot, C.,
Andries, K., Jarlier, V. Combinations of R207910 with drugs used
to treat multidrug-resistant tuberculosis have the potential to
shorten treatment duration. Antimicrob Agents Chemother 2006,
50(11): 3543-7.

19. Ibrahim, M., Truffot-Pernot, C., Andries, K. et al. Sterilizing
activity of a second line regimen including R207910 (TMC207) in
murine tuberculosis. 48th Annu Intersci Conf Antimicrob Agents
Chemother (ICAAC) (Oct 25-28, Washington, D.C.) 2008, Abst
B-876.

20. Ji, B., Chauffour, A., Andries, K., Jarlier, V. Bactericidal activ-
ities of R207910 and other newer antimicrobial agents against
Mycobacterium leprae in mice. Antimicrob Agents Chemother
2006, 50(4): 1558-60.

21. Ji, B., Lefrancois, S., Robert, J., Chauffour, A., Truffot, C.,
Jarlier, V. In vitro and in vivo activities of rifampin, streptomycin,
amikacin, moxifloxacin, R207910, linezolid, and PA-824 against
Mycobacterium ulcerans. Antimicrob Agents Chemother 2006,
50(6): 1921-6.

22. Ibrahim, M., Andries, K., Lounis, N., Chauffour, A., Truffot-
Pernot, C., Jarlier, V., Veziris, N. Synergistic activity of R207910


