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SYNTHETIC COMPOUNDS FOR TREATMENT OF 
INFLAMMATION 

CROSS-REFERENCE TO A RELATED 
APPLICATION 

[0001] This application is a continuation of US. Ser. No. 
09/349,316, ?led Jul. 8, 1999; Which claims priority from 
provisional application U.S. Serial No. 60/091,991, ?led Jul. 
8, 1998. 

[0002] The subject invention Was made With government 
support under a research project supported by NOAA Grant 
No. NA36RG0537. The government has certain rights in 
this invention. 

FIELD OF THE INVENTION 

[0003] The subject invention pertains to compounds 
Which are useful as anti-in?ammatory agents and to com 
positions containing such compounds as active ingredients. 
More particularly, the invention concerns novel uses for 
biologically active bis-heterocyclic compounds, eg bis 
indoles, and to pharmaceutical compositions containing 
these compounds. The novel use of the compounds relates to 
the anti-in?ammatory properties of the disclosed bis-hetero 
cyclic compounds. Speci?cally exempli?ed herein are the 
compounds identi?ed as soritin A, HB-238, Bis(3,3‘indolyl 
)methane, HB-236, 2-Bis(3,3‘indolyl) acetaldehyde, 
HB-237, and their salts, analogs and derivatives. 

[0004] BACKGROUND OF THE INVENTION 

[0005] The prevention and control of in?ammation is of 
prime importance to man, and much research has been 
devoted to development of compounds having anti-in?am 
matory properties. Certain methods and chemical composi 
tions have been developed Which aid in inhibiting or con 
trolling in?ammation, but additional anti-in?ammatory 
methods and compositions are needed. 

[0006] Bis-heterocyclic compounds such as bis-indoles 
have been previously described as having antimicrobial, 
antitumor or antiviral activity. Speci?cally, the bis-indole 
compounds knoWn as topsentins are disclosed in US. Pat. 
No. 4,866,084. Dragmacidin and its related compounds 
isolated from the marine sponge of the Dragmacidon sp. are 
disclosed in US. Pat. No. 4,970,226. These patents are 
herein incorporated by reference. These compounds as Well 
as the homocarbonyl topsentins and hamacanthins have also 
been described as having inhibitory activity against cellular 
in?ammatory responses. See US. Pat. Nos 5,290,777 and 
5,464,835 Which are also hereby incorporated by reference. 
The present invention provides compounds having advan 
tageous potent anti-in?ammatory activity. 

[0007] Other advantages and further scope of applicability 
of the present invention Will become apparent from the 
detailed descriptions given herein; it should be understood, 
hoWever that the detailed descriptions, While indicating 
preferred embodiments of the invention, are given by Way of 
illustration only, since various changes and modi?cations 
Within the spirit and scope of the invention Will become 
apparent from such descriptions. 

BRIEF SUMMARY OF THE INVENTION 

[0008] The present invention provides compounds Which 
are useful as anti-in?ammatory agents. The objects of the 
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present invention are accomplished by the provision of a 
novel utility for certain bis-heterocyclic compounds. 

[0009] In one eXample, the compounds useful according to 
the subject invention have the folloWing formula: 

[0010] R1_1O are the same or different selected from 
—H, —OH, halogen, —COOH, —COOR, C1-C8 
alkyl , C1-C8 alkoXyl, mesyl, tosyl, —OCOR, or 
NZlZ2 (Wherein the Zs can be the same or different); 

[0011] X1 and X2 are the same or different selected from 
—H, —R, —COY, C(NZ1)Y 

[0012] Y is —H, —OH, NZlZ2 (Wherein the Z1 and Z2 
can be the same or different) C1-C8 alkyl, C1- C8 
alkoXyl or an amino acid linked through the amine 
functionality forming an amide bond; 

[0013] Z1 and Z2 are the same or different and indepen 
dently selected from —H, —OH, C1-C8 alkyl, C1-C8 
alkoXyl or —COR; 

[0014] R is C1-C8 alkyl, or aryl 

[0015] A preferred embodiment of the subject invention 
pertains to the bis-indole compounds soritin A, HB-238, (I), 
Bis(3,3‘indolyl)methane, HB-236, (II) and 2,2-Bis(3,3‘in 
dolyl) acetaldehyde, HB-237 (III). 

[0016] As described herein, the invention also comprises 
pharmaceutical compositions, e.g. anti-in?ammatory com 
positions, containing as an active ingredient an effective 
amount, preferably betWeen about 0.1 to 45%, especially 1 
to 25%, by Weight based on the total Weight of the compo 
sition, of one or more compounds according to the formula 
expressed above and a non-toXic, pharmaceutically accept 
able carrier or diluent. In addition, a pharmaceutical com 
position can comprise at least one of the subject compounds 
and a second component comprising at least one other active 
compound. Such other active compounds include but are not 
limited to, anti-in?ammatory compounds for eXample, ste 
roidal compounds, including hydrocortisone and the like; or 
non-steroidal anti-in?ammatories, including acetylsalicylic 
acid (aspirin), ibuprofen, acetaminophen, indomethacin, and 
the like. The second active ingredient can include antiviral, 
antibacterial, antifungal or other antimicrobial compounds 
or antitumor compounds as Well. 

[0017] As described herein, the invention further com 
prises processes for the production of compounds and com 
positions of the invention and novel methods of use thereof, 
eg methods of inhibition of the in?ammatory response in 
an animal. 

[0018] In accordance With the invention, methods for 
inhibiting in?ammation comprise administering to an ani 
mal in need of such treatment an effective amount of the 
pharmaceutical composition. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] FIG. 1 shows the dose response for soritin A 
(HB-238) as measured by percent inhibition of edema in the 
PMA-induced mouse ear anti-in?ammatory assay. 

[0020] FIG. 2 shoWs the dose response for soritin A 
(HB-238) as measured by percent inhibition of edema in the 
RTX-induced mouse ear anti-in?ammatory assay. 

DETAILED DISCLOSURE OF THE INVENTION 

[0021] The subject invention pertains to a novel use as an 
anti-in?ammatory agent of bis-heterocyclic compounds and 
compositions comprising the bis-heterocyclic compounds. 
Surprisingly, the bis-heterocycle compounds of the subject 
invention can be highly effective in inhibiting immunogenic 
and neurogenic in?ammation. 

[0022] In one example, compounds useful according to the 
subject invention have the folloWing formula: 

[0023] R1_1O are the same or different selected from 
—H, —OH, halogen, —COOH, —COOR, C1-C8 
alkyl , C1-C8 alkoxyl, mesyl, tosyl, —OCOR, or 
NZlZ2 (Wherein the Zs can be the same or different); 

[0024] X1 and X2 are the same or different selected from 
—H, —R, —COY, C(NZ1)Y 

[0025] Y is —H, —OH, NZlZ2 (Wherein the Z1 and Z2 
can be the same or different) C1-C8 alkyl, C1-C8 
alkoxyl or an amino acid linked through the amine 
functionality forming an amide bond; 

[0026] Z1 and Z2 are the same or different and indepen 
dently selected from —H, —OH, C1-C8 alkyl, C1-C8 
alkoxyl or —COR; 

[0027] R is C1-C8 alkyl, or aryl 

[0028] A preferred embodiment of the subject invention 
pertains to the bis-indole compounds soritin A, HB-238, (I), 
Bis(3,3‘indolyl)methane, HB-236, (II) and 2,2-Bis(3,3‘in 
dolyl) acetaldehyde, HB-237 (III). 

(I) 
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-continued 
(11) 

(III) 

[0029] Skilled chemists having the bene?t of the instant 
disclosure can readily use standard synthetic procedures to 
prepare the subject compounds. A variety of coupling pro 
cedures can be used including dimeriZation of indoles With 
aldehydes, Friedel Craft acylations, Friedel Craft alkylations 
and various metal mediated coupling reactions. Preparation 
of amino acid substituted soritin A can easily be conducted 
using standard peptide coupling reagents such as DCC, BOP, 
PyBOP, HBTU and TBTU. 

[0030] A novel use for the described compounds and 
compositions is their administration to an animal, e.g., a 
human, as an agent in the control of a neurogenic or 
immunogenic in?ammatory response. The determination 
that the subject compounds have inhibitory activity against 
immunogenic and neurogenic in?ammation is unexpected 
and advantageous. 

[0031] Anti-in?ammatory activity can occur by modes of 
action Which can include, but are not limited to, lipid 
mediated in?ammatory responses, eg suppression of 
cellular activation of phospholipase A2, either directly (as is 
knoWn for the anti-in?ammatory compound, manoalide) or 
indirectly (as is knoWn for the anti-in?ammatory compound, 
hydrocortisone); (ii) by inhibiting, or controlling, cyclooxy 
genation of arachidonic acid, similar to the action of non 
steroidal anti-in?ammatory drugs; or (iii) by affecting 
lipooxygenase products of peroxidase reactions to arachi 
donic acid, or by non-lipid-mediated in?ammatory 
responses, e.g., protease-induced in?ammatory responses, 
and the like. 

[0032] The compounds and compositions of the subject 
invention advantageously can block the immunogenic 
in?ammatory pathWay, thereby providing a method for 
inhibiting immunogenic in?ammation. Accordingly, the 
subject compounds and compositions can be useful in the 
treatment of acute allergic response, asthma, rheumatoid 
arthritis, osteoarthritis and other in?ammatory conditions 
involving acute and/or chronic joint in?ammation. 

[0033] Neurogenic in?ammation is evoked by neuropep 
tides released from primary afferent nerve terminals and by 
other secondarily released in?ammatory mediators. Speci? 
cally, neurogenic in?ammation can be evoked by neuropep 
tides, such as substance P (SP), calcitonin gene-related 
peptide (CGRP), vasoactive intestinal peptide (VIP), and 
neurokinin A(NKA), released from primary afferent C-?ber 
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nerve terminals and histamine, secondarily released from 
mast cells (Dray, A. [1992]“Neuro pharmacological mecha 
nisms of capsaicin and related substances”Bi0chem Pharm 
44(4):611-15). 
[0034] It is knoWn that capsaicin (CAP), the active con 
stituent found in cayenne pepper, induces an acute neuro 
genic in?ammatory response When applied topically to skin. 
CAP is a highly selective pain producing substance that 
selectively stimulates nociceptive and thermal-sensitive 
nerve endings in tissues by acting on a speci?c membrane 
receptor. The mode of action of capsaicin therefore differs 
signi?cantly from phorbol myristate acetate (PMA)-induced 
in?ammation. By comparison, PMA elicits its pro-in?am 
matory effects through cellular activation of speci?c 
immune cells, such as macrophages and neutrophils. Con 
sequently, the pain response to PMA develops more sloWly 
than the immediate, but transient, pain response to capsaicin. 

[0035] The compounds and compositions of the subject 
invention advantageously can block the nociceptive (CAP 
induced) in?ammatory pathWay, thereby providing a method 
for inhibiting neurogenic in?ammation. Accordingly, the 
subject compounds and compositions can be useful in the 
treatment of chronic pain, migraines, thermal-induced pain, 
such as sunburn, or other thermal and nociceptive pain, and 
chronic pain associated With arthritis. Uses can also include 
other in?ammatory conditions that involve a neurogenic 
pain-producing component, e.g., certain metastic carcino 
mas or in?ammation of the blood vessels. 

[0036] For purposes of the subject invention, unless oth 
erWise noted, the terms “in?ammation” and “in?ammatory 
response” refer to any and all such in?ammatory reactions 
including, but not limited to, immune-related responses 
and/or allergic reactions to a physical, chemical, or biologi 
cal stimulus. “Anti-neurogenic in?ammatory activity,” as 
used herein, Will be understood by those of ordinary skill in 
the art to mean biological activity inhibiting or controlling a 
neurogenic in?ammatory response. 

[0037] The compounds of the subject invention can be 
used to treat a variety of skin conditions including, but not 
limited to, radiation irritation and burns (including UV and 
ioniZing), chemical burns, rhinitis, thermal burns, and red 
dening of the skin. 

[0038] The compounds of the subject invention can also 
be used to promote Wound healing. 

[0039] FolloWing are examples Which illustrate proce 
dures for practicing the invention. A more complete under 
standing of the invention can be obtained by reference to the 
folloWing speci?c examples of compounds, compositions, 
and methods of the invention. It Will be apparent to those 
skilled in the art that the examples involve use of materials 
and reagents that are commercially available from knoWn 
sources, e.g., chemical supply houses, so no details are given 
respecting them. These examples should not be construed as 
limiting. All percentages are by Weight and all solvent 
mixture proportions are by volume unless otherWise noted. 

EXAMPLE 1 

Preparation of Soritin A, HB-238 (I) 

[0040] One equivalent of indole Was suspended in Water 
and one equivalent of glyoxylic acid Was added. The mixture 
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Was vigorously stirred at 85° C. for three hours during Which 
a broWn precipitate Was formed. The precipitate Was ?ltered 
and dissolved in aqueous NaOH solution (pH=12). Upon 
acidi?cation (pH =2) With 5 N HCl, the product precipitated 
and Was ?ltered and dried in vacuum. Yield: 84.5% 

[0041] Characterization: pink crystals, mp: 182 ° C. 
(decomposition) 1H NMR (0DMSO-d6): 12.60 (brs, 1H), 
10.96 (2H, s), 7.78 (2H, d, J=8.3), 7.54 (2H, d, J=8.3), 7.43 
(2H, s), 7.22 (2H, t, J=7.4), 7.13 (t, 2H, J=7.4), 5.63 (1H,s). 

[0042] 13c NMR (éDMSO-d?): 174.9, 136.7, 126.9, 
124.0, 121.4, 119.3, 118.8, 113.2, 111.8, 40.8. 

EXAMPLE 2 

Synthesis of Bis(3,3‘indolyl)methane, HB-236 (II) 

[0043] TWo equivalents of indole Was suspended in Water 
and one equivalent of formaldeyde (as formalin) Was added. 
The mixture Was vigorously stirred at 85° C. in the dark. 
After approximately 30 minutes, the product started to 
precipitate and the reaction mixture Was stirred for another 
?ve hours. The product Was ?ltered and recrystalliZed from 
methanol to yield White crystals. Yield: 79.3% 

[0044] CharacteriZation: White crystals, mp: 162° C. 1H 
NMR (éDMSO-d?): 10.71 (2H, s), 7.53 (2H, d, J=8.0), 7.32 
(2H, d, J=8.0),7.14(2H, s), 7.04 (2H, t, J=7.2), 6.93 (t, 2H, 
J=7.2), 4.14 (2H, s). 13c. NMR (éDMSO-d?): 136.4, 127.2, 
122.7, 120.7, 118.6, 118.0, 114.2, 111.2, 20.9 

EXAMPLE 3 

Synthesis of 2,2-Bis(3,3‘indolyl) acetaldehyde, 
HB-237 (III) 

[0045] TWo equivalents of indole Was suspended in Water 
and one equivalent of acetaldehyde dimethyl acetal Was 
added. The mixture Was vigorously stirred at 85° C. in the 
dark. The product started to precipitate and the reaction 
mixture Was stirred for another ?ve hours. The product Was 
?ltered and recrystalliZed from methanol. Yield: 59% 

[0046] CharacteriZation: yelloWish crystals, mp: 172° C. 
1H NMR (6DMSO-d6): 10.72 (2H, s), 7.47 (2H, d, J=8.3), 
7.34 (2H, d, J=8.3), 7.15 (2H, s), 7.03 (2H, t, J=7.4), 6.89 (t, 
2H, J=7.4), 4.61 (1H, q, J=7.4), 1.78 (3H. d. J=7.4). 13c 
NMR (éDMSO-d?): 136.8, 126.7, 121.7, 120.8, 120.3, 
119.2, 118.0, 111.5, 28.0, 22.1. 

EXAMPLE 4 

Inhibition of PMA-Induced In?ammation (Edema) 
of the Mouse Ear 

[0047] The test compound and a knoWn in?ammatory 
agent, phorbol myristate acetate (PMA), are topically 
applied simultaneously to the left ears of mice. Three hours 
and 20 minutes folloWing application, the mice are sacri 
?ced. Both left ears and right ears are removed and standard 
siZed bores taken. Edema (in?ammation) is measured as the 
difference in Weight betWeen left and right ears (Van Arman, 
C. G. [1974] Clin. Pharmacol. Ther. 16:900-904.) 

[0048] Bis-heterocycle compounds of the subject inven 
tion, e.g., the bis-indole compounds, shoW signi?cant anti 
in?ammatory properties. When screened for the ability to 
reduce edema in mouse ears caused by application of 
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phorbol myristate acetate, soritin A (I) Was found to have 
greater potency than the known anti-in?ammatories hydro 
cortisone, indomethacin, manoalide and topsentin (See 
Tables 1 and 2). 

TABLE 1 

Relative potency of soritin A, (I), topsentin, manoalide, 
hydrocortisone and indomethacin in the topical inhibition 

of PMA-induced mouse ear edema 

Compound ED5U (ug/ear) 

Hydrocortisone 20 
Indomethacin 250 
Manoalide 100 
Topsentin 15 
Soritin A (I) 1.3 

[0049] 

TABLE 2 

Right Left Stan- % Inh. 
ear ear Difference dard Of 

Treatment (mg) (mg) (mg) Mean Dev. SEM Edema 

PMA 10 23.2 13.2 13.7 0.6 0.3 
Control 9.5 22.8 13.32 
2 ,ug/ear 8.6 23.2 14.6 

10.1 23.6 13.5 
Compound I 10.3 12.0 1.7 1.7 0.4 0.2 87.5 
dose: 50 10.2 11.8 1.6 
,ug/ear 10.5 12.7 2.2 

10.0 11.3 1.3 
Compound I 9.9 11.6 1.7 2.1 1.3 0.7 84.9 
dose: 25 9.9 13.3 3.4 
,ug/ear 12.5 12.9 0.4 

9.5 12.7 2.8 
Compound I 9.5 13.6 4.1 3.1 1.9 0.9 77.3 
dose: 12.5 8.8 10.7 1.9 
,ug/ear 9.8 11.0 1.2 

9.7 14.9 5.2 
Compound I 10.8 12.0 1.2 3.4 2.0 1.0 75.1 
dose: 6.25 8.5 13.0 4.5 
,ug/ear 8.6 11.0 2.4 

9.9 15.4 5.5 
Compound I 10.2 14.2 4.0 6.4 2.6 1.3 52.9 
dose: 3.12 9.0 17.7 8.7 
,ug/ear 9.2 17.9 8.7 

EXAMPLE 5 

Inhibition of ResiniferatoXin-Induced In?ammation 
(Edema) of the Mouse Ear 

[0050] Induction of mouse ear edema can be conducted 
according to knoWn methods (Inoue, 1-f., N. Nagata, Y. 
Koshf?ara [1993]). Compounds to be tested for anti-neuro 
genic in?ammatory activity are topically applied in acetone 
to the ears of mice in a solution that includes the edema 
causing irritant resiniferatoXin (RTX). RTX alone (0.1 
pig/ear) or in combination With various dilutions of test 
compound are applied to both sides of the left ears (5 mice 
per treatment group) and acetone is applied to all right ears. 
After a 30-minute incubation, the mice are sacri?ced, the 
ears removed, and bores taken and Weighed. Edema is 
measured by subtracting the Weight of the right ear (acetone 
control) from the Weight of the left ear (treated). Results are 
recorded as % decrease (inhibition) or % increase (poten 
tiation) in edema relative to the control group edema. 
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[0051] Soritin Aproved to be capable of reducing edema 
in mouse ears caused by application of resiniferatoXin 
(RTX). At a dose of 50 pig/ear of soritin A (I), RTX-induced 
edema Was inhibited by approximately 97.7%. The ED5O for 
inhibition of RTX-induced edema Was observed to be 5.1 

pig/ear (Table 3). 

TABLE 3 

Right Left Stan- % Inh. 
ear ear Difference dard Of 

Treatment (mg) (mg) (mg) Mean Dev. SEM Edema 

RTX 10.2 20.2 10.0 12.0 2.2 1.0 
Control 10.5 23.7 13.2 
0.1 ,ug/ear 10.3 24.4 14.1 

10.9 24.4 13.5 
11.2 20.5 9.3 

Compound I 9.9 14.0 4.1 1.5 1.7 0.7 87.9 
25 ,ug/ear 9.7 9.9 0.2 

10.0 12.1 2.1 
11.7 12.3 0.6 
10.6 10.9 0.3 

Compound I 12.1 15.9 3.8 2.8 1.1 0.5 76.8 
12.5 ,ug/ear 10.6 14.2 3.6 

10.7 13.8 3.1 
10.7 11.8 1.1 
10.9 12.6 1.7 
11.1 14.5 3.4 

Compound I 11.2 17.2 6.0 8.0 2.4 1.0 33.6 
6.25 ,ug/ear 11.9 23.1 11.2 

11.8 19.1 7.3 
10.6 20.7 10.1 
12.6 20.9 8.3 
11.8 16.8 5.0 

Compound I 12.2 18.2 6.0 6.0 1.0 0.4 49.9 
3.12 ,ug/ear 10.8 16.8 6.0 

10.6 17.2 6.6 
12.6 19.7 7.1 
12.0 16.1 4.1 
11.8 18.1 6.3 

[0052] In addition, the bis-indole compounds Bis(3,3‘in 
dolyl)methane (II) and 2,2-Bis(3,3‘indolyl) acetaldehyde 
(III) Were tested for percent inhibition of RTX-induced 
edema. These compounds also shoW activity in this assay 
(Table 4). 

TABLE 4 

Percent inhibition of RTX-induced edema in 
mouse ears by soritin A and analogs 

Compound % Inhibition of 
Name Dose edema 

Soritin A HB-238 50 ,ug/ear 97.7 
Bis(3,3'indolyl)methane HB-236 50 ,ug/ear 59.1 
Bis(3,3'indolyl)acetaldehyde HB-237 50 ,ug/ear 50.1 

EXAMPLE 6 

Formulation and Administration 

[0053] The compounds of the invention are useful for 
various non-therapeutic and therapeutic purposes. It is 
apparent from the testing that the compounds of the inven 
tion are effective for anti-in?ammatory uses. 

[0054] Therapeutic application of the neW compounds and 
compositions containing them can be contemplated to be 
accomplished by any suitable therapeutic method and tech 
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nique presently or prospectively known to those skilled in 
the art. Further the compounds of the invention have use as 
starting material for intermediates for the preparation of 
other useful compounds and compositions. 

[0055] In one preferred embodiment, the compounds or 
compositions of the subject invention are administered in a 
lotion or other cosmetic preparation. This administration is 
done directly to the skin Where anti-in?ammatory activity is 
desired. 

[0056] The dosage administration to a host in the above 
indications Will be dependent upon the identity of the 
condition to be treated, the type of host involved, its age, 
Weight, health, kind of concurrent treatment, if any, fre 
quency of treatment, and therapeutic ration. 

[0057] The compounds of the subject invention can be 
formulated according to knoWn methods for preparing phar 
maceutically useful compositions. Formulations are 
described in detail in a number of sources Which are Well 
knoWn and readily available to those skilled in the art. For 
example, Remington’s Pharmaceutical Science by E. W. 
Martin describes formulations Which can be used in con 
nection With the subject invention. In general, the compo 
sitions of the subject invention Will be formulated such that 
an effective amount of the bioactive compound(s) is com 
bined With a suitable carrier in order to facilitate effective 
administration of the composition. 

[0058] Typically, the compositions of the subject inven 
tion Will be formulated and packaged in a manner particu 
larly adapted for use as an anti-in?ammatory agent. Thus, 
such compositions Would typically be accompanied With 
labeling or other literature describing the use of the com 
position as an anti-in?ammatory agent. 

[0059] In accordance With the invention, pharmaceutical 
compositions comprising, as active ingredient, an effective 
amount of one or more of the subject compounds and one or 
more non-toxic, pharmaceutically acceptable carriers or 
diluents can be used by persons of ordinary skill in the art. 
In addition, the pharmaceutical composition can comprise 
one or more of the bis-heterocycle compounds, e.g, a 
bis-indole, as a ?rst active ingredient plus a second active 
ingredient comprising an anti-in?ammatory compound 
knoWn in the art. Such knoWn anti-in?ammatory drugs 
include, but are not limited to, the steroidal anti-in?amma 
tory drugs and the non-steroidal anti-in?ammatory drugs 
(NSAIDs). 
[0060] In accordance With this invention, pharmaceuti 
cally effective amounts of a knoWn anti-in?ammatory agent 
and the bis-heterocycle compounds are administered 
sequentially or concurrently to the patient. The most effec 
tive mode of administration and dosage regimen of bis 
heterocycle compounds and anti-in?ammatory agent Will 
depend upon the type of condition to be treated, the severity 
and course of that condition, previous therapy, the patient’s 
health status, and response to bis-indoles and the judgment 
of the treating physician. Bis-heterocycle compositions may 
be administered to the patient at one time or over a series of 
treatments. 

[0061] Preferably, the bis-heterocycle, e.g., a bis-indole 
composition, and any second anti-in?ammatory agent are 
administered sequentially to the patient, With the anti-in 
?ammatory agent being administered before, after, or both 
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before and after treatment With the bis-indole compound. 
Sequential administration involves treatment With the anti 
in?ammatory agent at least on the same day (Within 24 
hours) of treatment With bis-indole and may involve con 
tinued treatment With the anti-in?ammatory agent on days 
that the bis-indole is not administered. Conventional modes 
of administration and standard dosage regimens of anti 
in?ammatory agents may be used (see Gilman, A. G. et. al. 
[eds]T he Pharmacological Basis of Therapeutics, pp. 697 
713, 1482, 1489-1491 [1980]; Physicians Desk Reference, 
1985 Edition). For example, indomethacin can be adminis 
tered orally at a dosage of about 25-50 mg, three times a day. 
Higher doses can also be used. Alternatively, aspirin (about 
1500-2000 mg/day), ibuprofen (about 1200-3200 mg/day), 
or conventional therapeutic doses of other anti-in?ammatory 
agents can be used. Dosages of anti-in?ammatory agents can 
be titrated to the individual patient. 

[0062] According to one embodiment of this invention, 
the patient may receive concurrent treatments With the 
anti-in?ammatory agents and compositions comprising bis 
heterocycles, e.g. bis-indoles. For example, local intrale 
sional, or intravenous injection of bis-indoles is preferred 
(see Gilman et. al. supra at pp. 1290-91). The anti-in?am 
matory agent should preferably be administered by subcu 
taneous injection, subcutaneous sloW release implant, or 
orally. 
[0063] Alternatively, the patient can receive a composition 
comprising a combination of one or more bis-indole com 

pounds and an anti-in?ammatory agent according to con 
ventional modes of administration of agents Which exhibit 
antibacterial, anticancer, antitumor or anti-in?ammatory 
activity. These include, for example, parenteral, subcutane 
ous, intravenous, or intralesional routes of administration. 

[0064] The compounds used in these therapies can also be 
in a variety of forms. These include for example, solid, 
semi-solid and liquid dosage forms, such as tablets, pills, 
poWders, liquid solutions or suspensions, suppositories, 
injectable and infusible solutions. The preferred form 
depends on the intended mode of administration and thera 
peutic application. The compositions also preferably include 
conventional pharmaceutically acceptable carriers and adju 
vants Which are knoWn to those of skill in the art. Preferably, 
the compositions of the invention are in the form of a unit 
dose and Will usually be administered to the patient one or 
more times a day. 

[0065] The compounds of the subject invention may also 
be administered utiliZing liposome technology, sloW release 
capsules, implantable pumps, and biodegradable containers. 
These delivery methods can, advantageously, provide a 
uniform dosage over an extended period of time. 

[0066] Examples of such carriers or diluents include etha 
nol, dimethyl sulfoxide, glycerol, silica, alumina, starch and 
equivalent carriers and diluents. While effective amounts 
may vary, as conditions in Which compositions are used 
vary, a minimal dosage required for anti-in?ammatory activ 
ity is generally betWeen 0.01 and 100 pg of the compound. 
To provide for the administration of such dosages for the 
desired therapeutic treatment, neW pharmaceutical compo 
sitions of the invention Will advantageously comprise 
betWeen about 0.1% and 45%, and especially m, 1 and 15% 
by Weight of the total of one or more of the neW compounds 
based on the Weight of the total composition including 
carrier or diluent. 
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[0067] Illustratively, dosage levels of the administered 
active ingredients can be: intravenous, 0.01 to about 50 
mg/kg; intraperitoneal, 0.01 to about 100 mg/kg; subcuta 
neous, 0.01 to about 100 mg/kg; intramuscular, 0.01 to about 
100 mg/kg; orally 0.01 to about 200 mg/kg and preferably 
about 1 to 100 mg/kg; intranasal instillation, 0.01 to about 50 
mg/kg; and aerosol, 0.01 to about 50 mg/kg of animal (body) 
Weight. 
[0068] Once improvement of the patient’s condition has 
occurred, a maintenance dose is administered if necessary. 
Subsequently, the dosage or the frequency of administration, 
or both, may be reduced as a function of the symptoms to a 
level at Which the improved condition is retained. When the 
symptoms have been alleviated to the desired level, treat 
ment should cease. Patients may hoWever require intermit 
tent treatment on a long-term basis upon any recurrence of 
disease symptoms. 

[0069] It should be understood that the eXamples and 
embodiments described herein are of illustrative purposes 
only and that various modi?cation or changes in light 
thereof Will be suggested to persons skilled in the art and are 
to be included Within the spirit and purvieW of this appli 
cation and the scope of the appended claims. 

1. A method of treating in?ammation in a human or 
animal, Wherein said method comprises administering to 
said human or animal an effective amount of a compound 
having the folloWing structure: 

Wherein R1_1O are the same or different and are selected 
from the group consisting of —H, —OH, halogen, 
—COOH, —COOR, C1-C8 alkyl, C1-C8 alkoXyl, 
mesyl, tosyl, —OCOR, and NZlZ2 (Wherein the Zs can 
be the same or different); 

X1 and X2 are the same or different and are selected from 
the group consisting of —H, —R, —COY, and 
come 

Y is —H, —OH, NZlZ2 (Wherein the Z1 and Z2 can be the 
same or different) C1-C8 alkyl, C1-C8 alkoXyl or an 
amino acid linked through the amine functionality 
forming an amide bond; 

Z1 and Z2 are the same or different and are selected from 
the group consisting of —H, —OH, C1-C8 alkyl, 
C1-C8 alkoXyl and —COR; and R is C1-C8 alkyl, or 
aryl. 

2. The method, according to claim 1, Wherein X1=H, 
X2=COOH, R1-R1O=H and Z1, Z2=H. 

3. The method, according to claim 1, Wherein X1=X2=H, 
Rl-R1O are H, and Z1=Z2=H. 

4. The method, according to claim 1, Wherein X1=H, 
X2=CH3, Rl-R1O are H and Z1=Z2=H. 
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5. The method, according to claim 1, Wherein said method 
is used to treat in?ammation of immunogenic origin. 

6. The method, according to claim 1, Wherein said method 
is used to treat in?ammation in Which the primary activating 
in?ammation is of neurogenic origin. 

7. The method, according to claim 6, Wherein said method 
is used to block a nociceptive in?ammatory pathWay. 

8. The method, according to claim 1, Wherein said com 
pound is administered as a pharmaceutical composition, said 
pharmaceutical composition comprising one or more com 
pounds of claim 1 and an acceptable pharmaceutical carrier. 

9. The method, according to claim 1, Wherein said com 
pound is administered as a cosmetic composition. 

10. A composition speci?cally adapted for use in treating 
in?ammation Wherein said composition comprises a com 
pound having the folloWing structure: 

Wherein RMO are the same or different and are selected 
from the group consisting of —H, —OH, halogen, 
—COOH, —COOR, C1-C8 alkyl, C1-C8 alkoXyl, 
mesyl, tosyl, —OCOR, and NZlZ2 (Wherein the Zs can 
be the same or different); 

X1 and X2 are the same or different and are selected from 
the group consisting of —H, —R, —COY, and 
C(NZ1)Y; 

Y is —H, —OH, NZ1Z2(Wherein the Z1 and Z2 can be the 
same or different) C1-C8 alkyl, C1-C8 alkoXyl or an 
amino acid linked through the amine functionality 
forming an amide bond; 

Z1 and Z2 are the same or different and are selected from 
the group consisting of —H, —OH, C1-C8 alkyl, 
C1-C8 alkoXyl and —COR; and 

R is C1-C8 alkyl, or aryl. 
11. The composition, according to claim 10, Wherein 

X1=H, X2=COOH, R1-R1O=H and Z1,Z2=H. 
12. The composition, according to claim 10, Wherein 

X1=X2=H, Rl-R1O are H and Z1=Z2=H. 
13. The composition, according to claim 10, Wherein 

X1=H, X2=CH3, Rl-R1O are H and Z1=Z2=H. 
14. The composition, according to claim 10, Wherein said 

composition further comprises a second active ingredient. 
15. The composition, according to claim 14, Wherein said 

second active agent is selected from the group consisting of 
a steroidal anti-in?ammatory compound, a non-steroidal 
anti-in?ammatory compound, an antiviral compound, an 
antibacterial compound, an antifungal compound, and an 
anti-tumor compound. 

16. The composition, according to claim 10, Wherein said 
compound is about 0.1% to about 45% Weight percent of 
said composition. 
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17. The composition, according to claim 16, wherein said 
compound is about 1% to about 25%, Weight percent, of said 
composition. 

18. A method for treating a condition, in a human or 
animal, Wherein said condition is selected from the group 
consisting of pain; burns; allergic responses; rheumatoid 
arthritis; osteoarthritis; other in?ammatory conditions 
involving acute joint in?ammation, chronic joint in?amma 
tion, or both; Wound healing; anaphylactic reactions; in?am 
matory boWel disease; nephritis; conjunctivitis; in?amma 
tory gum disease; acute asthmatic attack and in?ammation 
of the lung due to chemical exposure, said method compris 
ing administering an effective amount of a bis-heterocyclic 
compound or a salt, analog, or derivative thereof, Wherein 
said compound has the folloWing structure: 

Wherein Rl-R1O are the same or different and are selected 
from the group consisting of —H, —OH, halogen, 
—COOH, —COOR, C1-C8 alkyl, C1-C8 alkoXyl, 
mesyl, tosyl, —OCOR, and NZlZ2 (Wherein the Zs can 
be the same or different); 

X1 and X2 are the same or different and are selected from 
the group consisting of —H, —R, —COY, and 
come 

Y is —H, —OH, NZlZ2 (Wherein the Z1 and Z2 can be the 
same or different) C1-C8 alkyl, C1-C8 alkoXyl or an 
amino acid linked through the amine functionality 
forming an amide bond; 
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Z1 and Z2 are the same or different and are selected from 
the group consisting of —H, —OH, C1-C8 alkyl, 
C1-C8 alkoXyl and —COR; and 

R is C1-C8 alkyl, or aryl. 
19. The method, according to claim 18, Wherein said pain 

is caused by a condition selected from the group consisting 
of migraine, rhinitis, thermal induced pain, radiation 
induced pain, and chemical induced pain. 

20. The method, according to claim 18, Wherein said bum 
is selected from the group consisting of chemical burns, 
chemical induced lesions, radiation burns, and thermal 
burns. 

21. The method, according to claim 18, Wherein said 
condition is allergic response. 

22. The method, according to claim 18, Wherein said 
treatment facilitates the promotion of Wound healing. 

23. The method, according to claim 18, Wherein said 
condition is a systemic anaphylactic reaction in an animal or 
a human. 

24. The method, according to claim 18, Wherein said 
condition is in?ammatory boWel disease. 

25. The method, according to claim 18, Wherein said 
condition is nephritis. 

26. The method, according to claim 18, Wherein said 
condition is conjunctivitis. 

27. The method, according to claim 18, Wherein said 
condition is in?ammatory gum disease. 

28. The method, according to claim 18, Wherein said 
condition is selected from the group consisting of acute 
asthmatic attack and in?ammation of the lung from chemical 
exposure. 

29. The method, according to claim 18, Wherein said 
condition is selected from the group consisting of rheuma 
toid arthritis, osteoarthritis, and other in?ammatory condi 
tions involving acute joint in?ammation, chronic joint 
in?ammation, or both. 


