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ANALGESIC AND ANTI-INFLAMMATORY
COMPOSITIONS COMPRISING XANTHINES AND
METHODS OF USING SAME

FIELD OF THE INVENTION:

The present invention relates to novel
pharmaceutical compositions of matter comprising
wanthines and one or more analgesic agents, or
xanthines and an anti-inflammatory agent, and to
methods of using said compositions to hasten the onset
of an analgesic or anti-inflammatory response and to

enhance an analgesic or anti-inflammatory response.

BACKGROUND ART:

Non-narcotic analgesics, most of which are also
known as non-steroidal anti-inflammatory drugs (NSAID),
are widely administered orally in the treatment of mild
to severe pain. Within this class, the compounds vary
widely in their chemical structure and in their
biological profiles as analgesics, anti-inflammatory
agents and antipyretic agents. Aspirin, acetaminophen
and phenacetin have long been among the most commonly
used members of this group;Amore recently, however, a
large number of alternative non-narcotic agents
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offering a variety of advantages over the earlier
drugs have been developed. Tolerance or addiction to
these drugs is not generally a problch with their
continuous use in the trsatment of'pain or in the
treatment of acute or chronic inflammatory states
(notably, rheumatoid arthritis and ostecarthritis);
nevertheless, these drugs generally have a higher

. potential for adverse side-effects at the upper limits

of their effective dose ranges. Moreover, above each
drug's upper limit or ceiling, administration of
additional drug does notusually increase the analgesic or
anti-inflammatory effect. Among the newer compounds

in the non-narcotic analgesic/nonsteroidal anti-
inflammatory group are compounds such as diflunisal
(Dolobi + zomepirac sodium "(Zomax™), ibuprofen
(Motzin®), naproxen (Naprosyn@ ¢ fenoprofen (Nalfon@ ’
piroxicam (Feldene™), flurbiprofen, mefenamic acid
(Ponstcfﬁa and sulindac. See alsoc Physicians' Desk
Reference, 35th edition, 1981, and The Merck Index,
ninth edition, Merck & Co., Rahway, New Jersey (1976),
for information on specific nonstercidal anti-
inflammatory agents. Also see, generally, Wiseman,
"Pharmacological Studies with a New Class of Nonsteroidal
Anti-Inflammatory Agents - The Oxicams - With Special
Reference to Piroxicam (Feldeneﬁq, The American Journal
of Medicine, February 16, 1982:2-8; Foley et al, The
Management of Cancer Pain, Volume II - The Rational Use
of Analgesics in the Management of Cancer Pain,
Hoffman-LaRoche Inc., 1981 and Cutting's Handboock of
Pharmacology, sixth edition, ed. T.Z. Czdky, M.D.,
Appleton-Century-Crofts, New York, 1979, Chapgc: 49:
538=-550.
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. Narcotic analgesics are often used whena pain
control with non-narcotic analgesics is ineffective.
While the drugs in this group vary considerably in their
chemical structures and pharmacological properties,
alrest all suffer the disadvantages of tolerance and
possible addiction with continued usage. Within the
narcotic analgesic group, the drugs can be classified
as narcotic agonists or narcotic antagonists. Narcotic
agonists include the morphine group, the meperidine

'group and the methadone group. While some narcotic

antagonists are pure antagonists (which are not
analgesics), other narcotic antagonists are agonist-
antagonists (i.e. antagonists with analgesic properties);
the agonist-antagonists are generally categorized as
morphine-like or nalorphine-like). Hany'of the narcotic
analgesics are not effective orally, but are rather
used parenterally. The orally active‘parcotic
analgesics include such compounds as codeine,

oxycodone, levorphanol (Levo=-Dromoran™, meperidine
(Demerol®), propoxyphene hydrochloride (Darvon™),
propoxyphene napsylate (Darvon- , methadone,
propiram, buprenorphine, pentazocine (Talwin®),
nalbuphine (Nubain®) and butorphancl (Stadol@. For
more specific information on these compounds, see
Physicians' Desk Reference, 35th edition, 1981, and

The Merck Index, ninth edition, Merck & Co., Inc.,
Rahway, New Jersey (1976). Also.see, generally, the
Foley et al reference cited hereinabove and Cutting's
Handbook of Pharmacclogy, sixth edition, ed. T.Z. Cz4ky,
M.D., Appliton-Century-Crofts, New York, 1979, Chapter
50: 551-566. _ '

Xanthine alkaloids, including caffeine,
theophylline and theobromine are ubiquitously distri-
buted in plants such as the seeds of Coffea arabica
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and related species, the leaves of Thea sinensis, the
seeds of Theobroma cacao, the nuts of the tree Cola
acuminata and the like. Extracts of these naturally
occurring substances have been used throughout history
as beverages and the pharmacologically sighificant
nervous system stimulant properties of such concoc-
tions have long been recognized.

Xanthine itself is 3,7-dihydro-lH-purine=2,6-
dione. Thus, chemically, the xanthine and xanthine
derivatives are structurally related to uric acid and
purine. Caffeine (1,3,7-trimethylxanthine), theo-
phylline (1,3-dimethylxanthine) and theobromine
(3,7-dimethylxanthine) represent the alkaloids most
frequently associated with the expression xanthine.
However, numercus other xanthine derivatives have

been isolated or synthesized. See, for example, Bruns,
Biochem. Pharmacol., 30, 325-333, 1981 describing more
than one hundred purine bases and structurally related
heterocycles relative to adenosine antagonism; Daly,

J. W., "Adenosine Receptors: Targets for Future Drugs”,
J. Med. Chem., 25 (3), 1982. .
Pharmacologicaily, the xanthines represent

an important class of therapeutic agents. Observed
pharmacological actions include stimulation of the
central nervous system, relaxation of smooth muscle
constrictions of the smaller bronchi and other smooth
muscles, dilation of the small pulmonary arteries,
stimulation of cardiac muscle with increased cardiac
output and the promotion of mild diuresis. It has
been postulated that these actions may be related

to the antagonism of adenosine or blockade of adenosine
receptors, although xanthine-like pharmacological
effects have been observed with compounds which have
not demonstrated adenosine antagonism (see Persson
et al, "Differentiation Between Bronco Dilation and
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Universal Adenosine Antagonism Among fanthine Deriva=
tives", Life Sciences, vol. 30, PP-. 2181-2189, 1982).
Accordingly, other mechanisms of action may be involved
relative to the pharmacological properties of the xan-
thine derivatives, such as, for example, the inhibition
of phosphodiesterase enzymes Or mobilization of
intracellular calcium together with or independent of
adenosine receptor antagonism. The bronchodilator
effects of the xanthines, particularly, theophylline,
have received considerable commercial attention and
various preparations of theophylline as the anhydrous
pase or salts +hereof including sodium acetate, sodium
penzoate, sodium salicylate, calcium salicylate, etC.,
are available as tablets, capsules, and elixirs in-
cluding sustained released forms such as 'rheodur@,

" Theoclear LA ™ and Elixophyllin ™. Other related

xanthines have received widespread usage such as
dyphyllin (Dilor ®, Lufyllin @ ), and oxytriphylline
(Choledyl ).

various xanthine derivatives have been
heretofore used in combination with other therapeutically
active compounds including, ephedrine,amobarbital,
phenobarbital, potassium iodide guaifenesin, and the
l1ike available as Quibron Plus ™, Synophylate-GG '
Tedral ™, Amesec ™ etc. However, the xanthine deri-
vatives to which the present invention relates have
not, heretofore, peen suggested for formulation in
pharmaceutical compositions in combination with
non~narcotic analgesics, non-steroidal anti-inflammatory
drugs and/or narcotic analgesics.

Caffeine, OT 3,7-dihydro—l.3.7-trim¢thy1-1§r
purine-z,s-dione. has the structural formula

it ¥
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This substance has been used alone, intravenously, in
the treatment of headaches and has also been used in
combination with selected drugs. Compositions
containing one or more of the analgesics aspirin,
acetaminophen and phenacetin in combination with
varying amounts of caffeine have been marketed in the
past; in several cases, such non-narcotic analgesic/
caffeine combination products have further included one
of the narcotic analgesics codeine, propoxyphene or
oxycodone. Examples of these combinations inelude the
products known commercially as Excedrin®, SK-6
Compound, Darven™ Compound, Anacin®, A.P.C., and A.P.C.
with Codeine, Tabloid™ Brand. The nonstercidal
analgesic components of these mixtures have the following
structural formulas:

NH-COCH,4 NH-COCH,
; 0=-COCH 3 J; :
COOH , OC,Hs
aspirin acetaminophen phenacetin

(acetylsalicyclic acid)

The three narcotic analgesics which have
occasicnally been added to the aspirin/phenacetin/
acotaminaphcn/ctffcinc combinations have the following
structural formulas:
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As far as the present inventors know, however, the art
has never suggested that caffeine be added to a narcotic
analgesic to contribute to its analgesic effect.

Many workers have sought to demonstrate the
efficacy of the aspirin/phenacetin/acetaminophen/
caffeine combination products. An extensive review of
the literature on caffeine and analgesics has been
published ["Over-The-Counter Drugs: gftablishment of
a Moncgraph for OTC Internal Analgesic, Antipyretic and
Antirheumatic Products,” Federal Register, 1377, 42
(131): 35482-35485] and several relevant additional
articles have appeared. Most animal studies on
caffeine analgesia have been performed on the rat.
Williams (Toxicology and Applied Pharmacology, 1959,
1:447-453) utilized experimental pain and found that
caffeine alone exerted analgesic effects on rats and
when combined with aspirin; the effect appeared additive
but not potentiating. Vinegar et al (Proceedings of the
Society for Experimental Biology and Medicine, 1376,
151:556-560), ten years later, found that in the rat
caffeine potentiates the acute anti-inflammatory and
analgesic activity of aspirin. Siegers (Pharmacclogy,
1973, 10:19-27) studied the effect of oral doses of
caffeine (10, 50 and 100 mg/kg) given to rats xpgether
with acetaminophen and found that caffeine inhibited
its absorption and lowered its serum concentration. He
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suggested that delayed stomach emptying as a result of
the relaxing effect of caffeine on gastric smooth muscle
was probably the cause of the diminished absorption of
orally administered drugs in the presence of caffeine.
Despite this finding, acetaminophen analgesia was not
decreased by caffeine. °"In agreement with Williams and
Vinegar and his associates, Siegers found that caffeine
itself had analgesic activity. Only in the lowest dose
of caffeine studied, a dose at which analgesia was not
exhibited, was there a reduction in the acetaminophen
induced analgesia. In a more recent paper, Seegers et
al (Arch. Int. Pharmacodyn., 1981, 251:237-254)
demonstrated an anti-inflammatory, analgesic effect of
caffeine in rats. He also found that the combination

. of caffeine, aspirin and acetaminophen as well as the

combination of caffeine, aspirin and phenacetin at low
doses produced anti-inflammatory, anadgesic effects
which are at least as great as would be expected on the
basis of addition, while at high doses, the results
suggested potentiation. Citing the work of Giertz and
Jurna (Naturwissenschaften, 1957, 44:445), and Fuchs and
Giertz (Arzneimittelforsch, 1960, 10:526-530), who
observed that caffeine induced analgesia in assays in
mice in which inflammation was not involved, Seegers
asserted that, "it seems safe to assume that the
analgesic activity of caffeine consists of at least two
components, one independent of and another one dependent
on its anti-inflammatory activity.”

The sarliest relevant study in humans was
repozted,by Wallenstein (Proceedings of the aspirin
symposium, held at the Royal College of Surgegns, Londen,
1975). Two tablets of a combination in which each tablet
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contained aspirin 210 mg, acetaminophen 150 mg and
caffeine 30 mg, clearly and significantly produced more
analgesia than the combination without caffeine. The
one tablet dose of the combination had higher mean scores
than either component alone, but wvas not superior to the
combination without caffeine. Wallenstein speculated
that, "dosage may be an important factor, and caffeine
may simply be ineffective much below the 60 mg dose".
Booy (Nederlands Tijdschrift Voor Tandheelkinde, 1972,
79:69-75) studied pain relief on each of two days
after tooth extraction. Patients who reported “"great
pain® on the first day obtained more pain relief from
1000 mg of acetaminophen plus 100 mg of caffeine than

“from 1000 mg of acetaminophen alcne. On the second day

this difference was not found, although on both days all
treatments were superior to placebo. Lim et al (Clin.
Pharmacol. Ther., 1967, 8:521-542), r;porting a study

in which experimental pain was induced in the subjects
by bradykinin, observed that the combination of aspirin
520 mg and acetaminophen 260 mg given orally could not
be distinguished from placebo, whereas the same
combination in lesser quantities, aspirin 325 mg and
acetaminophen 162.5 mg plus caffeine 32.5 mg was
significantly different from placebo at 15, 60, 75, 105,
and 120 minutes after taking the drug. A double-blind,
crossover study of 216 patients by Wojcicki et al
{Archivum Immunologiae et Therapeae Experimentalis, 1977,
25(2):175-179] compared the activity of 1000 mg of
acetaminophen plus 100 mg of caffeine against the same
quantity of acetaminophen alone. One group of patients
in the trial were suffering severe and frequently
occurring idiopathic headache and a second group had

BUPEFw et &HimET
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moderate post-operative orthopedic pain. The authors
concluded that the relief of pain wvas far greater with
the caffeine combination than with acetaminophen alcne
or with aspirin alone. Jain et al (Clin. Pharmacol.
Ther., 1978, 24:69-75) first studied 70 postpartum
patients with moderate to severe uterine cramp and/or
episiotomy pain and then a second group of 70 patients
limited to severe pain only. Comparing 800 mg aspirin
plus 64 mg of caffeine to 650 mg aspirin alone, these
authors concluded that in patients with severe episictomy
pain the combination is the more effective analéesic.
Caffeine use in the treatment of headache has a
long history. The FDA Advisory Panel, in its review of
caffeine [Federal Register, 1977, 42 (131):35482-35485]
argued that the known biochemical effect of caffeine on
small blood vessels provides a plausible explanation for
its effectiveness in treating headache associated with
cerebral blood vessels. Recently Sechzer [Curr. Therapy
Research, 1979, 26(4)] found that the intravenous
administration of caffeine sodium benzoate rapidly
provided relief in the majority of patients experiencing
headache resulting from dural puncture or sﬁinal
anesthesia. The author, referring to the literature on
the mechanism of action of caffeine on cerebral blood

- flow and on cerebral vascular tone, argues from the

Opposite perspective of the Panel that the analgesic
relief obtained implies that an intracranial vascular
component is the primary factor in such headaches.
Changes in mood and over=-all sense of "well-
being” after administration of caffeine have been widely
reported in the literature. Beginning ina thoicarly part
of this century, Hollingswerth (Arch. Psychol., 1912,
22:1) reported beneficial motor and mental effects from
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65 to 130 mg of caffeine, and tremor, poor motor
performance, and insomnia caused by 390 mg of caffeins.
Many studies over the past 70 years have confirmed those

'£indings. Review articles on the xanthines [Ritchie,

J.M., "Cantral nervous system stimulants. 2. The
xanthines," Goodman, L.S. & Gilman, A. (Eds.), The
pharmacological basis of therapeutics, 4th Ed., New York:
Macmillan Co., 1970; Stephenson, P.E., "Physiologic and
psychotropic effects of caffeine on man," J. Amer, Diet.
Assoc., 1977, 71(3):240-247] report that doses of 50 to
200 mg of caffeine result in increased alertness,
decreased drowsiness, and lessened fatigue. Doses in
the range of 200 to 500 mg may produce headaches, tremor,
nervousness and irritability.

After extensively reviewing the relevant
literature, the most significant contgibutians of which
are summarized above, the FDA Advisory Panel in 1977
concluded that caffeine when used as an analgesic
adjuvant was safe, but that there was insufficient data
to demonstrate that caffeine contributes anything to the
action of the analgesic (Federal Register, 1977, 42
(131): 35482-35485]. The Panel stated:

Unfortunately, the information and data
submitted, fail to demonstrate conclusively
that caffeine in combination is effective
as an analgesic, antipyretic and/or,
antirheumatic ingredient. The Panel finds
there is little evidence to show that this
ingredient even contributes to these
pharmacological effects in the clinical

situation.
This remains the official pesition on the questiocn up to
the present time. Consequently, many of the analgesic/
caffeine combination products previocusly available are
no longer on the market.
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In addition to the few prior art instances of
selected non-narcotic analgesic/caffeine combinations
further containing a selected narcotic analgesic (which
three-conponent combinations have already baen discussed
hereinabove), there alsc are examples in the art of two-
component combinations of selected non-narcotic analgesics
with selected narcotic analgesics. Xnown combinations
of this type include Darvon¥ with A.S.A.Y (propoxyphene
hydrochloride and aspirin), Darvon-NY with A.S.A.Y
(propoxyphene napsylate and aspirin), aspirin with
codeine, Talwin™ Compound (pentazocine hydrochloride, cxycodone
and aspirin), Percodan" (oxycodone hydrochloride,
tarephthalate and aspirin) and nalbuphine with acetaminophen,
the last-mentioned combination being disclosed in U.S.
Patent No. 4,237,140, The general principle of use of a
combination of drugs to produce addig}ve analgesic
effects is known to those skilled in the art; for
example, Foley et al, The Management of Cancer Pain,
Volume II - The Rational Use of Analgesics in the
Management of Cancer Pain, Hoffman-LaRcche Inc., 1981,
suggest such combination and specifically point out that
6§50 mg aspirin or acetaminophen regularly added to the
standard narcotic dose will often enhance the analgesic
effect without requiring higher doses of the narcotic.
Such additivé effects have been reported earlier by
Houde et al, Clin. Pharm. Ther. 1(2):163-174(1960) for
intramuscularly administered morphine sulfate given with
orally administered aspirin. As far as the present
inventors know, however, the art does not suggest any
two-component compositions of a narcotic analgesic and
caffeine; it also does not suggest any improvements in
the analgesic response tc be derived from co-administering

- e =k iy
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caffeine ‘with any narcotic analgesic. Likewise, the
inventors are not aware of any two-component composi-
tions of a narcotic analgesic and a xanthine deriva-
tive (other than caffeine) to which the present
jnvention further pertains or any prior art recognized
improvements in analgesic response to be derived from
the concommitant administration of a xanthine type

agent with any narcotic analgesic.

SUMMARY OF THE INVENTION: '

Surprisingly, the present inventors now f£find

that selected non-narcotic analgesics/nonsteroidal anti-
inflammatory drugs, which differ substantially in

chemical structure from aspirin, phenacetin and
and which have significantly different

acetaminophen,
can be advantageously

biological profiles therefrom,
formulated into novel phar@;ceutical compositions
together with xanthine derivatives and administered to
mammals, expecially humans, to not only elicit a more
potent analgesic or anti-inflammatory response but
also to evoke such response more rapidly than possible
by administration of the analgesic or anti-inflammatory
agent alone. |

The present inventors also find, quite
surprisingly, that orally effective narcotic analgesics
(i.e. narcotic agonists and narcotic agonist-
antagonists which are effective orally as analgesics).
can likewise be advantageously formulated into novel,
pharmaceutical compositions together with xanthine
derivatives and administered to mammals, especially
humans, to not only elicit a more potent analgesic re-
sponse but also to evoke such response more rapidly than

BUHSTITUTE SHEET
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possible by administration of the narcotic drug alocne.
The present inventors further find that orally effective
narcotic analgesics can be advantageously combined with
non-narcotic analgesics and xanthine derivatives to
form novel pharmaceutical compositions which can be
administered to mammals, especially humans, to elicit
an improved analgesic response,

In one aspect, the present inventiog thus
provides a novel pharmaceutical composition of matter
for use in eliciting an analgesic or anti-inflammatory
response, said composition comprising an effective
analgesic or anti-inflammatory amount of a selected
non-narcotic analgesic/ncnséercidal Anti—inflammatory
drug as defined hereinafter and an amount of caffeine
sufficient to hasten the onset of the analgesic or
anti-inflammatory response or tc enhance the analgesic
or anti;inflammatory response.

In another aspect, the present invention
provides a novel pharmaceutical composition of matter
for use in eliciting an analgesic re#ponse, said
composition comprising an effective analgesic amount of
an orally analgesically active narcotic agonist or
agonist-antagonist and an amount of caffeine sufficient
to hasten the onset of the analgesic response or to
enhance the analgesic response.

In another aspect, the present invention
proves a novel pharmaceutical composition of matter for
use in eliciting an analgesic response, said compesition
comprising an effective analgesic amount of an orally
analgesically active narcotic agonist or agonist-
antagonist, an amount of a selected non-narcotic
analgesic as defined hereinafter sufficient to enhance:
analgesia, and an amount of caffeine sufficient to
further enhance analgesia or to hasten its onset.
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In still a further aspect, the present
invention pzovidas'ncvol pharmaceutical compositions
of matter for use in eliciting an analgesic or anti-
inflammatory response comprising an effective analgesic
or anti-inflammatory amount of a selected non-narcotic
analgesic/non-steriodal anti~-inflammatory drug and
an amount of xanthine derivative(s) sufficient to
hasten the onset of or enhance the analgesic or

anti-inflammatory response.
In yet another embodiment of the invention,

pharmaceutical compositions comprigsed of selected
non-narcotic analgesic, non=-steriodal anti-inflammatory
drugs and/or narcotic analgesics and the xanthine
derivatives of the invention are provided for use in
the methods of the invention whereby an analgesic or
anti-inflammatory response is enhanced or the onset
thereof hastened in a mammal in need thereof.

Typically, the active ingredients of the
compositions of the invention are further asscciated
with a nontoxic pharmaceutically acceptable inert carrier
therefor. a

In other aspects, the invention provides
methods cf hastening the onset of an analgesic or
anti-inflammatory response and methods of eligiting an
enhanced analgesic or anti-inflammatory response in a

mammal.
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DETAILED DESCRIPTION OF THE INVENTION:
The non-narcotic analgcsics/nonstc:oidal
anti-inflammato:y drugs for use in the compositions
and methods of the present invention can be selected F
from the following categories: .
(1) the propionic acid derivatives;
(2) the acetic acid derivatives:;
(3) the fenamic acid derivatives;

(4) the Biphenylcarboxylic acid derivatives;

~

and
(5) the oxicams.

~ While some of these compounds are primarily used at the '

present time as anti-inflammatory agents and others are
primarily used as analgesics, in fact all of the
contemplated compounds have both analgesic and anti-
inflammatory activity and can be used‘at appropriate
dosage levels for either purpose in the compositions
and methods of the present invention. The compounds in
groups (1) through (4) typically contain a carboxylic
acid function; however, those acids are sometimes
administered in the form of their pharmaceutically
acceptable salts, e.g. scdium salts.

The propionic acid derivatives for use herein
include, but are not limited to, ibuprofen, naproxen,
benoxaprofen, flurbiprofen, fenoprofen, fenbufen,
ketoprofen, indoprofen, pirprofen, carprofen, oxaprozin,
prancprofen, miroprofen, tioxaprofen, suprofen,
alminoprofen, tiaprofenic acid, fluprofen and bucloxic
acid, Structurally related propionic acid derivatives
having similar analgesic and anti-inflammatory properties
are also intended to be encompassed by this group.
Presently preferred members of the propionic acid group
include ibuprofen, naproxen, flurbiprofen, fenoprofen,
ketoprofen and fenbufen. Structural formulas for
representative group members are set forth belcw:

o
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PROPIONIC ACID DERIVATIVES

. H
i
ibuprofen (CH3) oCHCH, -@-CHCOOH

.

' HCOOH
naproxen OO
cH,0
flurbiprofen CHCOOH
CH 3

F

5 fenbufen , SCHZCH ZCOOH

C83

ibuprofen aluminum (CH3) 2CHC!!Z--Q-'LiC:OC) AlOQH

- -2
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"‘"’3
indoprofen N_@gcwa
L
HCOOH

ketoprofen @- g—@

)

L]

CH3
|
fluprofen CHCOOH
F
bucloxic acid CHZCHZCOOH

cl

Thus, "propionic acid derivatives" as
defined herein are non-narcotic analgesics/nonsteroidal
anti-inflammatory drugs having a free =CH(CH,)COOH or

7-c32C82COOH group (which opticnally can be in the form

cf a pharmaceutically acceptable salt group, e.d.
-cx(ca ycoo Na® or -CHZCHzcoo Na ), typically attached
di:ectly or via a carbonyl function to a ring system,
preferably to an aromatic ring system.

b 4
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The acetic acid derivatives for use herein
include, but are not limited to, indomethacin, sulindac,
tolmetin, zomepirac, diclofenac, fenclofenac, alclofenac
ibufenac, isoxepac, furofenac, tiopinac, zidometacin,

5 acemetacin, fentiazac, clidanac and oxpinac.
Structurally related acetic acid derivatives having
similar analgesic and anti-inflammatory properties are
also intended to be encompassed by this group.

Presently preferred members of the acetic acid group include

10 tolmetin sodium, zomepirac sodium, sulindac and
indomethacin. Structural formulas for representative
group members are set forth below:

ACETIC ACID DERIVATIVES

N
c1—©—-§ | ] CH co0H
zomepirac :

15 tolmetin H 3O-©—C -—ENJ—CH 2CC)CJ!-I
1
CH3S
sulindac 0
S

: CHZCOOH

e
o
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indomethacin m

CcH 2CQOi-l

CHZCOOH

diclofenac

alclofenac CHZ-CHCH O-<<::>-CHZCOOH

fen;lczic acid HZCOOH

ibufenac (CH 3 ) ZCHCH Z—Q—-CH 2COOH

Thus, "acetis acid derivatives® as defined
herein are non-narcotic analgesics/nonsteroidal anti-
inflammatory drugs having a free -CH,COCH group (which
optionally can be in the form of a pharmaceutically
acceptable salt group, e.g. -CHZCOO'N1+). typically
attached directly to a ring system, preferably to an
aromatic or hetercaromatic ring system.
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The fenamic acid derivatives for use herein
inelude, but are not limitad to, mefenamic acid,
meclofenanic acid, glufenamic acid, niflumic acid and
tolfenamic acid. Structurally related fenanic acid

5 derivatives having similar analgesic and anti-
inflammatory properties are also intended to be
encompassed by this group. Presently preferred
members of the fenamic acid group include mefenamic acid
and meclofenamate sodium (meclofenamic acid, sodium

10 salt). Structural formulas for representative group
members are set forth below:
FENAMIC ACID DERIVATIVES

7 N

mefenamic acid

H'3C ci,

S o §
meclofenamic acid Q‘NP'Q
15 flufenamic acid Q‘W‘Q
. @3

CocH

Thus, "fenamic acid derivatives” as defined
herein aic non-narcotic annlqcsics/nonstcroidal anti-
inflammatofy drugs which contain the basic structure

N
COcH
20 which can bear a variety of substituents and ia which
the fres -COCH group can be in the form of a
pharmaceutically acceptable salt group, €.9. -coo‘n:*.

LR L Ee~
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The biphenylcarboxylic acid derivatives for
use herein include, but are not limited to, diflunisal
and flufenisal. Structurally related biphenylcarboxylic
acid derivatives having similar analgesic and anti-

5 inflammatory properties are also intended to be
encompassed by this group. Preferred members of this
group are diflunisal and flufenisal, whose structural
formulas are set forth bhelow:

BIPHENYLCARBOXYLIC ACID DERIVATIVES

CO0OH
o aifientsal

CCOCH

— 3
flufenisal | p@—@- cooH

Thus, "biphenylcarboxylic acid derivatives” as
defined herein are non-narcotic analgesics/nonsteroidal
anti-inflammatory drugs which contain the basic structure

which can bear a variety of substituents and in which the
free -COOH group can be in the form of a pharmaceutically
acceptable salt group, e.g. -COO Na'.
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The oxicams for use herein include, but are
not limited to, piroxicam, sudoxicam, isoxicam and
cP-14,304. Structurally related oxicams having similar
analgesic and anti-inflammatory properties are also
intended to be encompassed by this group. A preferred

‘member of this group is piroxicam; representative

members are depicted below:

OXICAMS
piroxicam N NH /N'-\
S ScH
o, 3
i Q "
. N C‘NH_4?:H
sudoxicam Py S
85 iy
2 °
. . ’ m
1
isoxicam _ \,N ‘NH—Q
~
H
Ll
cp-14,304 A \m@
(4=hydroxy=-1, 2-benzothiazine :
1,1-dioxide 4~ (N-phenyl)- 82 cH,

carboxamide]
Thus, "oxicams® as defined herein are non-
narcotic analgesics/nonstercidal anti-inflammatory drugs

" which have the general formula CH

N R

A

wherein R is an azyl 'or hetercaryl ring systenm.
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More advantageously according to the
present invention, conveniently provided are pharmaceutical
compositions of matter adapted to elicit an onset
hastened and enhanced analgesic and anti-inflammatory
response in a mammalian organism in need of such
treatment, said compositions comprising a unit dosage
analgesically and anti-inflammatorily effective amount

i)

e

"of an active drug component and an active drug potentiat-

ing adjuvant therefor, said active drug comprising
ibuprofen, naproxen, fencprofen, indoprofen, diflunisal

or pharmaceutically acceptable salt thereof, and said
adjuvant consisting essentially of an active drug analgesic
and anti-inflammatory onset hastening and enhancing amount
of a xanthine derivative, '

Also provided consistent herewith is an
advantageocus method of eliciting an onset hastened and
enhanced analgesic and anti-inflammatory response in
a mammalian organism in need of such treatment, comprising
administering to such organism a unit dosage analgesical~
iy and anti-inflammatorily effective amount of a
pharmaceutical composition of matter comprising an active
drug component and an active drug potentiating adjuvant
therefor, said active drug comprising ibuprofen, naproxen,
fenoprofen, indoprofen, diflunisal or pharmaceutically
acceptable salt thereof;, and said adjuvant consisting
essentially of an active drug analgesic and anti-
inflammatory onset hastening and enhancing amount of

a xanthine derivatives °
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The narcotic analgesics for use in the prasent
invention are orally active narcotic agonists and
narcotic agonist-antagonists (i.e. antagonists with
analgesic properties). Suitable narcotic agonists
for use herein include orally analgesically active
members of the morphine group, the meperidine group and
the methadone group, notably codeine, oxycodone,
hydromorphone, levorphanol, meperidine, propoxyphene
and methadone. Suitable agonist-antagonists for use
herein include orally analgesically active antagonists
of the morphine type, notably propiram and buprenorphine;
and orally analgesically active antagonists of the
nalorphine type, notably pentazocine, nalbuphine and
butorphanol. Ancther suitable agnist-antagonist is meptazinol. In
many instances, the narcotic analgesics for use herein are
administarad in the form of their pharmaceutically acceptable acid
additicn salts, e.g. codeine sulfate, codaine phosphate, cxycodone
hydrochloride, oxycodcne terephthalate, hydromorphone
hydrochloride, levorphanol tartrate, meperidine
hydrochloride, propoxyphene hydrochloride, propoxyphene
napsylate, methadone hydrochloride, propiram fumarate,
hgmeumq*ﬁne?wdn&ﬂﬂ:mid&,naﬂ:qtinetqﬂmaﬁdcrﬂﬂeandxmqmazknl
hydrochloride. Structural formulas for representative
free bases are shown below: '

codeine
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oxycodone
CH 3
levozrphanol
H

meperidihe C=0=C3Hsg

CH

I 3 /CH3
methadone CZHS-CO——-C-CH 2CB--N\

CH 3

5 meptazinecl

[{']

)]

B!

b
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' propoxyphene

; ' bidea )
propiram CH3CHZCO -CHCHZ

Z N

N |

buprencrphine

N-cHpcH=c
"
— CH, C 3

pentazocine @.
H

"HO

3
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(1)

"y

nalbuphine

butorphanol

hydromorphone
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The term "xanthine® or "xanthine derivative” as used
herein are defined as xanthine or a campound camprising the
xanthine nucleus substituted with the substituents
defined hereinafter as well as any pharmaceutical
acceptable salts or esters thereof (e.d., acid addition salts
such as acetate, benzoate , salicylate, and alkaline
salts thereof) complexes, double salts and mixtures
as long as such salts or other forms of derivatives
are capable of hastening and enhancing an analgesic
or anti-inflammatory response when employed as described
herein. It is noted, however, that the foregoing defini-
tion of xanthine derivatives excludes caffeine, per se,
which is the subject of our related copending applica-
tions referred to hereinabove and incorporated herein
by reference, but is inclusive of sunstituted derivatives

of caffeine.
The xanthine derivatives of the invention

comprise compounds of the general formula

0 'E
5 R
Rf- 7 4
lz
3 (I
0 3 )
!
RZ
or a rphammaceutically acceptable non-toxic salt thereof
wherein
Rl-R3, inclusive, independently represent hydrogen,

Cl-csalkyl (straight or branched), Cl-CGalkoxy,
lecehaloalkyl, C3-C6cycloalkyl, hydroxy
(Cl-cs)alkyl, halogen, hydroxy(cl-c4)-
alkylamino(cl-c4)alkyl, Cl-C4(dialkyl)amino-
(CI-C4)alkyl, Cl-C4alkylcarbonyI(C1+C4)alkyl,
Cl-Csalkylamino, Cl-Cs(dialkyl)amino,
.inddlyl, phenyl or allyl;
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R4 is hydrogen, cl-csalkyl, halo(cl-cs)alkyl,
B cl-csalkylaminc, cl-csalkylthio,nitro, carboxy,

cl-cs(dialkyl)amino, C3-C6cycloa1kyl,

phenyl, naphthyl, ar(cl-c4)alkyl. or a

5 group of the formula

bl

(IT)

where'R5 is halo, Cl-csalkyl, cl—csalkoxy, Cl-caalkyl-
thio, nitro, or Cl-csalkylamino.and nis 1l, 2 or 3.
Structural formulas for representative
io0 members of the foregoing xanthine derivatives are

set forth below:

XANTHINE DERIVATIVES

THEQPHYLLINE

THEOBROMINE b 1
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CoHg
z cH N-cazcnzoa
BAMIFYLLINE u\\r‘ca
2 *HC1
OH
1
CH,-CH-CH,0H
DIPROPHYLLINE
2fs
0 e
cn3\\ N// C.H
.
ETAMIPHYLLIN | |
N
]
CH,
CH,,CH,,OH
ETOFYLLINE
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PENTIFYLLINE
0 N/cazgn-ca3
OH
CH3\ W
PROXIPHYLLINE | lN
1
CH3

CH C(CB

2) Ny
PENTOXIFYLLINE )\ l W
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CHB
AMINOPHYLLINE \" R
CH,
< H
CH3\ .
8-CHLOROTHEOPHYLLINE
o
CH,
H
]
CHB\N
8-PHENYLTHEOPHYLLINE
oJ\ N
"
L]
CH,
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) Other exemplary preferred compounds within
the scope of the above xanthine derivatives formula
include l-methylxanthine, l-methyl-8-methylxanthine, 8-
phenyl-l-methylxanthine, 1,7-dimethylxanthine, 1,3-
dimethylxanthine, 8-methyltheophylline, 8-ethyltheo-
phylline, 8-nitrotheophylline, 8-methylamino-

theophylline, 8-dimethylaminotheophylline, 8-methyl-

theophylline, 8-ethylthecphylline, 8~-(ethylpropicnate)theo-
phylline, 8-cyclopropyltheophylline, 8-cyclopentyl-
theophylline; 8-cyclohexyltheophylline, 8-phenyltheoc-
phylline, 8-(para-chlorophenyl)theophylline, 8-(bromo-
phenyl) theophylline, 8-(para-methoxyphenyl)-

theophylline, 8-(para-nitrophenyl)theophylline, 8-

(dimethylaminophenyl) theophylline, 8-(methylphenyl)-
theophylline, 8-(3,4~-dichlorophenyl)theophylline, 8-
(meta-nitrophenyl) theophylline, 8- (ortho-nitrophenyl) -
theophylline, 8-(l-napththyl)theophylline, 8-(2,6-
dimethyl-4-hydroxyphenyl) theophylline, 7-(2-chloro-
ethyl) theophylline, l-methyl-3,7-diethylxanthine, 1-
methyl-3-isobutylxanthine, l-ethyl-3,7-dimethyl-
xanthine, 1,3-diethylxanthine, l-ethyl-3-propyl-7-
butyl-8-methylxanthine, 1,3-dipropylxanthine, 1,3-
diethylxanthine and l-butyl-3,7-dimethylxanthine.

As alluded to previously, the xanthine
derivatives of the present invention are either
available commercially or may be prepared by synthetic
methods known in the art from readily available
xanthine or purine starting materials or intermediates.
See, for example, Bruns, supra, for typical synthetic
methods and available sources for various xanthines and
substituted derivatives.
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The term "selected NSAID" as used herein
is intended to mean any non-narcotic analgesic/
nonsteroidal anti-inflammatory compound falling
within one of the five structural categories
indicated hereinabove. Similarly, the term "selected
narcotic analgesic" as used herein is intended to
mean any orally analgesically active narcotic analgesic,
be it an orally active narcotic agonist or a narcotic
antagonist having oral analgesic activity. The terms
“selected NSAID" and “"selected narcotic analgesic® are
used for the sake of simplicity in the discussion

which follows. .
When a selected NSAID is combined with one or

more of the xanthine derivatives in accord with the
present invention, the following unexpected results
are produced:

(1) the analgesic or anti-inflammatory
effect of the selected NSAID on the mammal is brought

on more quickly; .
(2) lower amounts of the selectad NSAID are

required for the same analgesic or anti-inflammatory

effece; and
(3) across all doses, a greater analgesic

or anti-inflammatory response is achieved.

For patients suffering pain, the time from
administration of medication to the onset of effective
relief is clearly of paramount importance. The present
inventors' discovery that certain xanthine derivatives
substantially shorten the onset time (i.e. substantially
hasten the onset) of analgesia is therefore very
significant; moreover, it is completely unexpected.
Likewise, in patients suffering inflammation, e.g.
from rheumatoid arthritis or osteoarthritis, the sub-
stantial shortening of onset time provided by this
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invention is extremely important, not only because it
provides faster relief from pain but also because it
provides more rapid relief from other aspects of the
inflammatory disease, e.g. morning stiffness.

Further the ability of the xanthine compounds
of the invention to enhance analgesia or to enhance the
anti-inflammatory response, i.e. to substantially
reduce the amount of the selected NSAID which is required
to elicit a given analgesic or anti-inflammatory
response, is also an unexpected and very important
aspect of this invention. This unexpected and impor-
tant finding permits the use of the selected NSAID
in quantities substantially less than the dosages

presently suggested as an analgesic or anti-inflammatory

agent in humans. Use of lower doses should in turn
lower the incidence and/or severity of undesirable
side effects. Moreover, at a given dosage level, a
greater analgesic or anti-inflammatory response can
be achieved. :

More specifically, it is believed that onset
time for analgesia or for the anti-inflammatory response
can be reached, on the average, about one~fourth to about
one-third sconer when a composition of the invention is
used rather than when the selected NSAID alone is
employed. Alsc, approximately cne-fifth to one-third
less of the selected NSAID can be used in the
combination to achieve the same analgesic or anti-
inflammatory effect as that obtained by use of the
selected NSAID alone; in other words, the addition of
the xanthine component decreases the amount of the
selected NSAID to about two-thirds to four-fifths
of the usual amount to achieve the same effect. These
ratios may vary, however, depending on the patient's
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individual response, the selected dosage level of
the active ingredients etc.
The -precise amount of non-narcotic analgesic/
nonsteroidal anti-inflammatory drug for use in the
5 present compositions will vary depending, for example,
on the specific drug chosen, the condition for which
the drug is administered and the size and kind of the
mammal as well as the particular xanthine derivative
employed. Generally speaking, the selected NSAID
10 can be employed in any amount known to be an
effective analgesic or anti-inflammatbry amount,
as well as at doses one-fifth to one~-third lower
than the usual amounts.
For humans, typical effective analgesic amounts
15 of presently p:cfcrtcd‘NSAIDl for use in unit dose
compositions of the invention are about 125 to 500 mg
diflunisal, about 25 to 100 mg zomepizac'sodihm, about
50 to 400 mg ibuprofen, about 125 to 500 mg naproxen,
about 25 to 50 mg flurbiprofen, about 50 to 200 mg
20 fenoprofen, about 10 to 20 mg piroxicam, about 125 to
' 250 mg mefenamic acid, about 100 to 400 mg fenbufen or

about 25 to 50 mg ketoprofen; however, greater amounts
can be employed if desired. The amount of xanthine

derivatives employed in the analgesic composition will
25 be an amount sufficient to shorten the onset time and/or

to enhance analgesia. For humans, a unit dosage

analgesic composition will typically contain from

about 60 to about 200 mg (preferably about 65 to 150

mg) xanthine derivative; this dosage level is generally
30 Sufficient to both shorten the onset time and enhance

analgesia although with some of the more potent

xanthine derivatives, a range of about 20 mg to 100 mg

may be sufficient to hasten onset and enhance the
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desired therapeutic response, However, certain NSAIDs
are particularly long-acting and need to be administered
less frequently than the usual every 4 to € hours;

for example, diflunisal and naproxen are typically
administered only twice daily and piroxicam only

once a day. When such long-acting drugs are employed,
it is often desirable to include an additional
analgesia-enhancing amount of xanthine derivative in
the composition in sustained release form; thus, the
composition will typically contain from about 60 to
about 200 (preferably about 65 to about 150) mg of

the xanthine component for immediate release to hasten
onset and enhance analgesia, and one (or possibly more)

"additional 60 to 200 (preferably 65 to 150) mg dose(s)

of analgesia-enhancing xanthine for sustained release
to continue enhancement of analgesia. The daily
analgesic dose in humans will vary with the selected
NSAID, and may of course be as low as the amount con-
tained in a single unit dose as set forth above. The
daily dose for use in the treatment of mild to moderate
painh will preferably not exceed 1500 mg diflunisal or
600 mg zomepirac sodium or 2400 mg ibuprofen or 1000
mg naproxen or 150 mg flurbiprofen or 2400 mg fenoprofen
or 20 mg piroxicam or 1000 mg mefenamic acid or 2400
mg fenbufen or 300 mg ketoprofan, plus 1000 mg xanthine
derivative, for use in the treatment of mild to
moderate pain, although greater amounts could be
employed if tolerated by the patient.

For humans, typical effective anti-inflammatory
amounts of presently preferred NSAIDs for use in unit
dose compositions of the invention are about 10 to 20 mg

piroxicam, about 250 to 500 mg diflunisal, about 25 to

50 mg ;ndomethacin, about 150 to 200 mg sulindac, about
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200 to 400 mg tolmetin sodium, abqQut 50 mg meclofenamate
sodium, about 65 to 500 mg ibuprofen, about 250 to 500
ng napfdxen, about 800 to 1200 mg fenbufen, about 50 to
100 mg ketoprofen, or about 200 to 600 mg fenoprofen;
however, greater amounts can be employed if desired.
The amount of xanthine derivative in the anti-inflammatory
composition will be an amount sufficient to shorten the
onset time and/or to enhance the anti-inflammatory
response., For humans, a unit dosage anti-inflammatory
composition will typically contain from about 60 to 200
mg (preferably 65 to 150 mg) xanthine compound; this
dosage level is generally sufficient to both shorten
the onset time and enhance the anti-inflammatory
response, Again, the long-acting NSAIDs, i.e. those
administered less often than 3 or 4 times a day in

the treatment of inflammation (e.g. piroxicam, di=-
flunisal, sulindac, tolmetin sodium and naproxen) can
be formulated with larger amounts of xanthine deriva-
tive in the dosage unit, a portion being in sustained
release form. Such compositions will typically contain
from about 60 to 200 (preferably about 65 to 150) mg
xanthine derivative for immediate release to hasten onset
and enhance the anti-inflammatory response and one or
more additional 60 to 200 (preferably 65 to 150) mg
doses of xanthinederivatives for sustained release to
continue enhancement of the anti~inflammatory response.
The daily anti-inflammatory dose in humans will vary
with the selected NSAID; for example, the daily dose
for use in the treatment of inflammatory conditions,
e.g. rheumatoid arthritis, ostecarthritis and degenera-
tive joint disease, will generally be about 10 to 20
mg piroxicam, about 250 to 1500 mg diflunisal, about

75 to 200 mg indomethacin, about 200 to 600 mg
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sulindac, about 600 to 2000 mg tolmetin sodium, about
200 to 400 mg meclofenamate sodium, about 1600 to
3000 mg ibuprogen, about 250 to 1000 mg naproxen, about
3200 to 4800 mg fenbufen, about 150 to 400 ng ketoprofen,
or about 1600 to 2400 mg fenoprofen, plus about 1000 mg
of the xanthine derivative component, although greater
amounts could be employed if tolerated by the patient.
When a selected narcotic analgesic is

~combined with a xanthine derivative in accozrd with the

present invention, the following unexpected results
are produced: '

(1) the analgesic effect of the sglccted
narcotic analgesic is brought on more quickly:

(2) lower amounts of the selected narcotic

analgesic are required for the same anﬁlgesic effect; and

(3) across all doses, a greater analgesic .
response is achieved. '

For patients suffering pain, and most especially
for patients suffering severe pain, the time from
administration of medication to the onset of effective
relief is clearly of paramcunt importance.. The present
inventors' discovery that.certain xanthine derivatives
substantially shorten the onset time (i.e. substantially
hasten the onset) of analgesia when combined with
a selected narcotic analgesic is therefore highly
significant; moreover, it is totally unexpected.

Further, the ability of such xanthine
derivatives to enhance analgesia, i.e. to substantially
reduce the amount of selected narcotic analgesic which
is requiredto elicit a given analgesic response, is
also an unexpected and very important aspect of this
invention. This unexpected and important finding
permits the use of the selected narcotic analgesic in
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quantities substantially less than the dosages presently
suggested as an analgesic agent in humans. Use of
lower doses should in turn lower the incidence and/or
severity of undesirable side effects, including lessen-
ing addiction potential. Moreover, at a given dosage
level, a greater analgesic response can be achieved.

More specifically, it is believed that onset
time for analgesia can be reached, on the average, about
one-fourth to about one-third socner when a selected
narcotic analgesic/xanthine composition of the invention
is used rather than when the narcotic analgesic alcne
is employed. Also, approximately one-fifth to one=-
thizrd less of the selected narcotic analgesic can be
used in the combination to achieve the same
analgesic effact as that obtained by use of the
narcotic analgesic alone; in other words, the addition
of a xanthine derivative decreases the amount of the
selected narcotic analgesic to two-thirds to four-fifths
of the usual amount to achieve the same effect. These
ratios may vary, however, depending on the patient's
individual response, the selected dosage level of the
active ingredients, etec.

The selected narcotic analgesic/xanthine compo-
sitidns of the present invention are also advantageous in
that the use of a xanthine derivative counteracts
the sedative effects of the selected narcotic analgesic
such that the patient is more alert, has better motor
skills and ﬁhy have an improved sense of well-being as
compared to when the narcotic analgesic is administered
alone.
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The precise amount of the selected narcotic
analgesi¢ for use in the present narcotic analgesic/
xanthine derivative compositions will vary depending,
for example, on the specific drug chosen, the size and
kind of the mammal and the condition for which the drug
is administered and the particular xanthine derivative
gelected. Generally speaking, the selected narcotic
analgesic can be employed in any amount known to be an
orally effective analgesic amount as well as at doses
about one-fifth to one=-third lower than the usual
amounts. '

For humans, typical effective analgesic
amounts of presently preferred narcotics for use in
unit dose narcotic analgesic/xanthine derivative com-
positions of the present invention, to be administered
every 4 to 6 hours as needed, are about 1l to S mg
hydromorphone hydrochloride, about 15 to 60 mg codeine
sulfate or phosphate, about 2.5 to 5 mg oxycodone
hydrochloride or a mixture of oxycodone hydrochloride
and oxycodone terephthalate (e.g. 4.30 mg oxycodone
hydrochloride + 0.38 mg oxycodone terephthalate, or
2.25 mg oxycodone hydrochloride + 0.18 mg oxycodone
terephthalate), about 1 to 3 mg levorphanol tartrate,
about 50 mg meperidine hydrochloride, about 65 mg
propoxyphene hydrochloride, about 100 mg propoxyphene
napsylate, about 5 to 10 mg methadone hydrochloride,
about 25 to 60 mg propiram fumarate, about 8 to 10 mg
buprenorphlne hydrochloride, about 25 to 50 mg penta-
zocine hydrochloride, about 10 to 30 mg nalbuphine
hydrochloride, about 4 to 8 mg butorphanol tartrate or
about 100 to 500 mg meptazinol hydrochloride. The
amount of xanthine derivative in the analgesic compo-
sition will be an amount sufficient to shorten the
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onset time and/or to enhance analgesia. For humans,

a unit dosage analgesic composition will typically
contain from about 60 to about 200 mg (preferably

about 65 to 150 mg) xanthine derivatives. This dosage
level of xanthines is generally sufficient to both
shorten the cnset time and enhance analgesia. The daily
analgesic dose in humans will vary with the selected
narcotic analgesic, and may of course be as low as the
amount contained in a single unit dose as set forth
above. The daily dose for use in the treatment of
moderate to severe pain will preferably not exceed 30 mg
hydromorphone hydrochloride, or 360 mg codeine sulfate
or phosphate, or 60 mg oxycodone hydrochloride or
hydrochloride/terephthalate mixture, or 18 mg
levorphanol tartrate, or 600 mg meperidine hydrochloride,
or 390 mg propoxyphene hydrochloride, or 600 mg
propoxyphene napsylate, or 60 mg methadone hydrochloride,
or 300 mg propiram fumarate, or 60 mg buprencrphine

hydrochloride, or 300 mg pentazocine hydrochloride, or
180 mg nalbuphine hydrochloride, or 48 mg butorphanol

tartrate, or 3000 my nalbuphine hydrochloride, and 1000
mg of the xanthine derivative, although greater amounts
could be employed if tolerated by the patient.

When a selected NSAID and a selected narcotic
analgesic as defined herein are combined, enhanced
analgesia results; at a given dosage level, the analgesic
effect of the combination is greater than for either the
selected NSAID or the selected narcotic analgesic alone.
Consequently, it is possible to lower the amount of one
of the analgesics and achieve the same level of analgesia
ag with a higher dcse of that analgesic alone. Generally,
it is considered mere desirable to lower the dosage of
the selected narcotic analgesic, since its side effects
are considered more undesirable than those of the
selected NSAID. The lowering of dosage of ‘the selected
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narcotic analgesic leads to lower incidence and less
severity of its attendant side eflects, and less
1ikelihood of addiction potential. Generally speaking,
the addition of a selected NSAID can be expectad to
decrease the amount of the selected narcotic analgesic
needed to two-thirds to four-fifths of the usual amount
to achieve the same effect. These ratiocs may vary,
however, depending on the particular drugs selected,
the patient's individual response, and the selected
dosage levels of the active ingredients. Morecver, it
is possible to maintain the usual amount of the

. gelected narcotic analgesic and take advantage of the

enhanced analgesic response. When a selected narcotic
analgesic and a selected NSAID are further combined with
a xanthine derivative in accord with the present inven-
tion, the combination has all of the unexpected results
(hastened onset, etc.) and has all of the advantages
discussed in detail above for the selected narcotic
analgesic/xanthine derivative combination. Moreover,
the selected natcotic analgesic/selected NSAID/xanthine .
combination shares the enhancement of analgesia made
possible by the combination of the two different kinds of
analgesics. Since the presence of the xanthine deriva-
tives counteracts the sedative properties of the
narcotic, the resultant composition is especially of
interest as a daytime oral analgesic, effective against
severe pain, which can be utilized in patients who must
remain alert and active.

It is believed that the xanthine component
enhances the analgesic effect not only of the selected
narcotic analgesic but also of the selected NSAID in the
three-component combination; and that same enhances the
onset of analgesia from both of these drugs. This is
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likely to produce a stronger analgesic rasponse than
that produced, not only by the selected narcotic
analgesic alone or the selectad NSAID alone, but alsc
by the selected NSAID/xanthine selectad narcotic
analgesic/xanthine and selected narcotic analgesic/
selected NSAID combinations. Nevertheless, it is not
generally recommended that the amounts of selected
narcotic analgesic and selected NSAID in the

" composition with a xanthine derivative be further reduced

from those utilized in the selected narcotic analgesic/
selected NSAID combination; rather, the three-component
composition is intended to take advantage of the
further enhanced and quicker analgesia provided by

the presence of the xanthine derivative. Thus, for use
in treating humans, the analgesically effective amount
of selected narcotic analgesic in a unit dose three-
component composition will typically be as set forth
hereinabove for the two-component narcotic analgesic/
xanthine compositions of the invention. The amount of
selected NSAID in a unit dose three-component composition
will be an amount sufficient to enhance analgesia. For
humans, a unit dosage three-component composition

will typically contain an amount of selected NSAID
which is well tolerated alone when used to treat mild
to moderate p#in and which is sufficient to enhance
analgesia when combined with the selected narcotic
analgesic; such amounts are the same as those set forth
hereinabove as effective analgesic amounts in the
discussion of the selected NSAID/xanthine two=-component
compositions. The amount of xanthine derivatives in
the three-component composition will be an amount suffi-
cient to further enhance analgesia or to hasten its
onset; in humans, this amount will typically be from
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about: 63 to about 200 mg (preferably 65 to 150 mg),
an amount generally sufficient to both hasten onset
and enhance analgesia. The daily analgesic dose in
humans for each analgesic in the three-component compo-
sition will generally not exceed their daily analgesic
doses as disclosed hereinabove in connection with the
two~component mixtures, while the daily dosage of
xanthine derivative again will generally not exceed
1000 mg. Of course, greater amounts can be used if
tolerated by the patient.

The presently preferred narcotics described
hereinabove for use in the narcotic analgesic/xanthine

- compositions are likewise preferred for use in the

three-component compositions. As these preferred
narcotics are typically administered every 4 to 6 hours,
particularly preferred NSAIDs for use in the three-
component compositions will be selected from among those
preferred NSAIDs described hereinabove for use in the
NSAID/xanthine’compositions but which are likewise
effective for 4 to 6 hour pericds (zamepirac sodium, ketoprofen,
ibuprofen, flurbiprofen, fenoprofen, mefenamic acid and -
the like). If a longer acting narcotic analgesic is
employed, or if the selected narcotic analgesic is
formulated in sustained release form, then one of the
longer acting of the NSAIDs could be combined therewith
and, if desired, additional xanthine derivatives could
be included in sustained release form. Alternatively,
all three components might be formulated for sustained
release, in which case much larger amounts of each would
be incorporated in an individual unit.

It should be further noted in connection with
the various dosage ratios set forth above relative to
the selected NSAID/Narcotic Analgesic/Xanthine

it
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Derivative two and three component compositions of the
present invention that while such ratios and individual
component gquantitative ranges are typical consistent
with the greatly enhanced analgesic and anti-
inflammatory therapeutic responses observed, various
pharmacodynamic considerations may dictate deviation
therefrom in both acute and maintenance dosage levels
and daily regimens. More specifically, as will be
appreciated by those skilled in the art, particularly
in view of the adenosine receptor blockade charac-
teristics of the xanthine derivatives which is believed
to be involved in the mechanism of action of the
analgesic/anti-inflammatory activity of the composi-
tions of the invention, that reductions or increases in
the amounts of the xanthine derivatives and/or NSAID or
narcotic analgesic may be necessary to reduce untoward
side effects or, where desired, to augment a side
effect where therapeutically indicated. For example,
certain of the xanthine derivatives of the invention
such as theophylline are known to have potent
bronchodilator, pulmonary dilator and smooth muscle
relaxant properties which may be observed in connection
with the administration of the analgesic/anti-
inflammatory compositions of the invention at
therapeutic dosage levels relative to these actions
(e.9., approximately 300 mg. anhydrous theophylline in
sustained release form in divided dosage every 12
hours). 1In the case of oxytriphylline, such
pharmacological acticns are observed at 800 mg. daily
in four divided dosage. Compounds such as the 8-
phenyl-l-methylxanthine (or 1,3-diethylxanthine, 8-
phenyltheophylline, etc.) may evidence bronchodilator,
CNS stimulant, cardiac stimulant, diuresis, and other
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effects at daily dose levels of even between about 20
to 100 mg. Therefore, consistent with the enhancement
of NSAID/Narcotic Analgesic objectives of the present
invention by the co-administration of xanthine deri-
vatives, it will be appreciated that the amount of the
xanthine derivative employed will be an amount suffi-
cient to shorten the onset time and/or to enhance
analgesic/anti-inflammatory response. The minimum
amounts to effectuate the objects of the invention may
be utilized or increased up to the therapeutic serum
levels associated with broncodilator, CNS stimulant,
diuretic, etc. actions of the agents whereby additional
therapeutic benefits may be obtained by utilization of
the compositions of the invention where therapeutically
indicated in certain patients,

While the compositions of the invention are
preferably for oral use, they may alsc be formulated for
and administered by other methods which are known for
administering analgesics, e.g. as uuppcsitorigg. Also,
the preferred human dosage levels indicated above are
for use in adults; pediatric compositions would contain
proporticnately less of the active ingredients.

The compositions of the present invention are
very conveniently administered to mammals by any route
of administration suitable for the selected NSAID and/
or selected narcotic analgesic component, e.g. oral or
rectal. Preferably, the combination is formulated with
-any suitable nontoxie*bﬁi:maceutically acceptable inert
car:ie:-mate:ial.'fSuch-car:ie:'materials are well known
to those skilled in the art of pharmaceutical
formulations. For those not skilled in the art, referance
is made to the text entitled,"REMINGTON'S PHARMACEUTICAL
SCIENCES" (Fourteenth Edition), 1970. In a typical
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preparation for oral administration, e.g., tablet or
capsule, the selected NSAID in an affective analgesic
or anti-inflammatory amount and the xanthine derivative
components in an amount sufficient to enhance the anal-

gesic or anti-inflammatory response or to hasten its
onset, or the selected narcotic analgesic in an effective
analgesic amount and santhine derivative in an amount
sufficient to enhance the analgesic response or to
hasten its onset, or the selected narcotic analgesic in
an effective analgesic amount together with a selected
NSAID in an amount sufficient to enhance the analgesic
response and xanthine derivative in an amount sufficient
to further enhance the analgesic response or to hasten
its onset, are combined with any oral nontoxic pharma-
ceutically acceptable inert carrier such as lactose,
starch (pharmaceutical grade), dicalcium phosphate,
calcium sulfate, kaolin, mannitol and powdered sugar.
Additionally, when required, suitable binders, lubricants,
disintegrating agents and coloring agents can also be
included. Typical binders include starch, gelatin,
sugars such as sucrose, molasses and lactose, natural
and synthetic gums such as acacia, sodium

alginate, extract of Irish moss, carboxymethyl-
cellulose, methylcellulose, polyvinylpyrrolidone,
polyethylene glycol, ethylcsllulose and waxes. Typical
lubricants for use in these dosage forms can include,
without limitation, boric acid, sodium benzoate, sodium
acetate, sodium chloride, leucine and polyethylene
glycol. Suitable disintegrators can include, withcut
limitation, starch, methylcellulose, agar, bentonite,
cellulcse, wood products, alginic acid, guar gum, citris
pulp, carboxymethylcellulcse and sodium lauryl sulfate.
If desired, a conventional pharmaceutically acceptable
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dye cam be incorporated into the dosage unit form, i.e.,
any of the standard FrpiC dyes. Sweetening and flavoring
agents. and preservatives can also be included,
particularly when a ligquid dosage form is formulated,
e.g. an elixir, suspension or syrup. Also, when the
dosage form is a capusle, it may contain, in addition
to materials of the above type, a liquid carrier such as
a fatty oil. Varicus other materials may be present as

coatings or to otherwise modify the physical form of the

dosage unit. For instance, tablets, pills, or capsules
may be coated with shellac, sugar or both. Such
compositions should preferably contain at least 0,1t of
active components; generally, the active ingredients
will be between about 2% to about 60% of the weight of
the unit.

Illustrative of typical unit dosage forms are
tablets or capsules containing the amounts indicated in
the table below. Note that the asterisk (*) indicates
that the adjacent amount is in sustained release form,
e.g. "130 mg + 130 mg*" means that the first 130 mg is
formulated for immediate release, while the second 130
mg is in sustained release form.
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TABLE
Selected Narcotic Selectad NSAID Caffeine
Analgesic
diflunisal,
5 125 mg 130 mg + 130 mg*
250 mg 130 mg + 130 mg*
500 mg 130 mg + 130 mg*
zomepirac sodium,
25 mg 65 or 130 mg
10 50 mg 65 or 130 mg
s 100 mg 65 or 130 mg
ibuprofen,
50 mg 65 or 130 mg
100 mg 65 or 130 mg
15 200 mg 65 or 130 mg
300 mg 65 or 130 mg
400 mg 65 or 130 mg
500 mg 65 or 130 mg
600 mg 65 or 130 mg
20 naproxen,
125 mg 130 mg + 130 mg*
250 mg 130 mg + 130 mg*
250 mg 65 mg + 65 mg*
500 mg 130 mg + 130 mg*
25 fluzbiprofen,
25 mg 130 mg
50 mg 130 mg
fenoprofen,
50 mg 65 or 130 mg
30 100 mg 130 mg
200 mg 65 or 130 mg
300 mg 130 mg
600 mg - 130 mg
piroxicam, .
35 10 mg 130 mg + 130 mg*
20 mg 130 mg + 130 mg*
20 mg ' 130 mg
20 mg 130 mg + 260 mg*
tolmetin sodium, ,
40 _ 200 mg 130 mg
400 mg 130 mg
ibuprofen
aluminum,

400 mg 130 =g’
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TABLE con't _
Selected Narcotic Selected NSAID Caffeine
algesic
mefenanmic acid,
125 mg 65 or 130 mg
250 mg 65 or 130 mg
indomethacin,
25 mg 130 mg
S0 mg 130 mg
ketoprofen,
25 mg 65 or 130 mg
50 mg 65 or 130 mg
fenbufen,
200 mg 65 or 130 mg
400 mg 65 or 130 mg
800 mg 65 or 130 mg
sulindac,
150 mg 130 mg + 130 mg*
200 mg 130 mg + 130 mg*
meclofenamate sodium,
S0 mg 65 or 130 mg
hydromorphone
hydrochlorids,
1l mg 130 mg
2 mg 130 mg
Img 130 mg
4 mg 130 mg
S mg 130 mg
cbdeine sulfate or
phosphate,
15 mg 130 mg
30 mg 130 mg
45 mg 130 mg
60 mg 130 mg
oxycodone
hydrochloride,
2.5 mg 130 ng
5 ng 130 mg
meptazinel
hydrochloride,
200 ng 65 or 130 =g
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TABLE con't

Selected Narcotic Selectad NSAID Caffeine
Anaigesic
oxycodone
5 hydrochloride/
terephthalate mixture,
4.5 mg/0.38 mg 130 mg
2.25 mg/0.19 mg 130 mg
levorphanol tartrate,
10 1l mg , - 130 mg
2 mg 130 mg
3 mg 130 mg
meperidine
hydrochloride, -
15 50 mg 130 mg
propoxyphene
hydrochloride,
65 mg 130 mg
propoxyphene
20 napsylate, '
100 mg 130 mg
methadone
hydrochloride,
5 mg 130 mg
25 10 mg 130 mg
propiram fumarate,
35 mg 65 or 130 mg
50 mg : 130 mg
buprenorphine
30 hydrochloride,
8 mg 130 mg
10 mg 130 mg
pentazocine
hydrochloride, '
35 25 mg 65 of 130 mg
50 mg 130 mg
nalbuphiﬂi :
hydrochloride, :
10 mg 130 mg
40 15 »ng 65 or 130 mg
30 ng 130 mg "’
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Selacted Narcotic Selectad NSAID Caffeine
’Anaigcsic
butorphancl tartrate,
4 mg 130 mg
8 mg 65 or 130 mg
nalbuphine
hydrochloride, ibupzofen,
15 mg 200 or 400 mg 130 mg
propiram fumarate, ibuprofen,
35S mg 200 or 400 mg 130 mg
50 mg 200 or 400 mg 130 mg
35 mg 200 or 400 mg 65 mg
50 mg 200 or 400 mg 65 mg
pentazocine ibuprofen,
hydrochloride,
25 mg 200 or 400 mg 130 mg
- butorphanol tartrate, ibuprofen,
8 mg 400 mg ‘130 mg
propiram fumarate, zomepirac sodium,
50 mg 50 or 100 mg 130 mg
35 mg 50 or 100 mg 130 mg
propoxyphene fenoprofen,
hydrechloride, -
: 65 mg 200 mg 130 mg.
propoxyphene napsylate, fenoprofen,
100 mg 200 mg 130 mg
propiram fumarate, fenbufen,
35 or SO0 mg 400 mg 130 mg
35 or 50 mg 800 mg 130 mg
35 or 50 mg 400 mg 65 mg
propiram fumarate, " mefenamic acid, 7
3S mg 250 mg 130 mg
codeine sulfate or '
phosphate, mefenamic acid,
30 mg 250 mg 130 mg
30 ng 125 mg 130 mg
propiram fumarate, ketoprofen, .
S ng 28 or 50 =g 130 =g
meptazinol ’ : :
hydzochloride, ketoprofen, _
200 mg 25 or S0 mg 130 ng
200 ng 2% or SO0 ng 65 mg
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If desized, compositions of the present
invention may be formulatad for parentsral use by known
metheds. The. two-component selected narcotic analgesic/
xanthine corposition is of particular valus in the case of patients
suffering severes pain who cannot tolerate such medication

administered orally.
It is also possible to formulate the oral

compositions of the invention in such a manner that the
possibility that the narcotic analgesic could be
extracted therefrom and then abused parenterally will be
significantly reduced. This may be accomplished by
combining the drugs with insoluble excipients such as
methylcellulose to form a dosage form that is insoluble
in water. Such water-inscluble oral dosage forms are
already known for at least some of the narcotics
themselves, e.g. for propiram fumarats and methadone
hydrochloride.

The analgesic and anti-inflammatory effects of
the compositions of the present invention can be
quantitatively evaluated in animals in the tests
described below:

Antiphenylquinone Writhing Test:

This test is a standard procedure for detecting
and comparing analgesic activity and generally correlates
well with human efficacy.

Mice are first dosed with the medications
studied. The medicaticns used are two dose levels of a
selected NSAID with and without xanthine cameonent, or of a
selected narcotic analgesic with and without xanthine, OF
of a sclect;d narcotic analgesic + a selected NSAID
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with and without a xanthine derivative, The mice are
then challenged with phenyl-p-benzoquinone given
intraperitoneally and observed for the characteristic
stretch-writhing syndrome. Lack of writhing con-
stitutes a positive response. The degree of analgesic
protection can be calculated on the basis of suppression
of writhing relative to control animals run the same
day. Time response data are alsc obtained. The test
is a modification from the methods of Sigmund et al
and Blumberg et al (Sigmund, E., Cadmus, R., and Lu,
G., Proc. Soc. Exp. Biol. and'Med. 95, 729-731, 13957;
Blumberg, H. et al, Proc. Soc. Exp, Biol, Med, 118,
763-766, 1965).
The Inflamed Rat Paw Tast: = DPressure Induced Stimuli.
The method of Randall-Selitto, modified
according to Winter et al is used to ascertain the
escape response threshold resulting from the application
of increasing pressure to the yeast inflamed left hind
Paw. Drug treatment is given. The medications studied

are two dose levels of a selected NSAID with and without a
xanthine derivatives. A constantly increasing force

is applied to the paw and the "flight reaction" is
observed and recorded (Randall, L.Q., and Selitto, J.J.:
Arch. Int, Pharmacodyn., II, 409-419, 1957; Winter,
C.A., and Lars, F.: J. Pharmacol, Exp. Therap., 148,
373-379, 1965).
The Mouse Tail-flick Test:

Tail-flick testing in mice is modified after
D'Amour and Smith, using controlled high intensity heat
applied to the tail. Normal and drug-treated mice are
observed and the reaction time is measured. The drugs
used are two doses of a selected narcotic analgesic with
and without a xanthine derivative, (D'Amour, E.,
and Smith, L., J, Pharmacol., 12, 74-=79, 1941),
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Haffner rai;—Pinch Method:

A modification of the proccedurs of gaffner is
used to ascertain drug effects on the aggressive attacking
responses elicited by a pressure stimulus pianching the
tail of a rat. A clamp is on the base of each zat's
tail prior to drug treatment and again at specified
intervals after treatment. The time required to elicit
clear attacking and biting behavior directed towards the
stimulus is observed. The medications studied are two
doses of a selected narcotic analgesic with and without

xanthine derivative. (Baffner, F.: Exgerimentelle
Prufung Schmerzstillender Mittel, Deutsch med. Wschr.,

ég, 731-732, 1929). 7
Mouse Hot-Plate Test (Thermal Stimuli):

A modification of the method of Woolfe and
MacDonald is used and involves the application of a
controlled heat stimulus to the paws of mice. Drug is

administered to the treatment group. The latency
between the time of the animal's contact with the hot-

plate and the observation of the standard pain response,
jumping and/oz rapid patting of one Or both hind paws is
measured. The medications studied are two doses of. a,

selected narcotic analgesic with and without xanthine
derivative. (Woolfe, G., and MacDonald, A.D.: J.
Pharmacol. Exp. Ther., 80, 300-307, 1944).

Adjuvant Arthritis Test:

Adjuvant arthritis in the rat is a widely used
model for human rheumatoid arthritis. It is basically
an immunological reaction, invelving a cellular immune
response to an injected bacterial adjuvant. The response
is systemic, but develops mainly in the limbs as 2
polyarthritis. The dcg}cc of arthritis in the hind legs
is assessed either visually or by measuring the foot
volume on the 21st day after injecticn of the adjuvant.

'A single subcutanecus injection of } mg
Mycobacterium butyricum suspended in 0.1 ml aineral oil
is injected into the right hindpaws of rats. The
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swelling of the injected hind leg measured on day 16
constitutes the secondary response. Drugs are
administered P.o. daily, beginning 1 day prior to
injection of adjuvant. The medication used are two
dose levels of selected NSAID with and without xanthine
derivatives. Results are expressed as percent suppression
of the control. [Walz. D.T., Di Martino, M.J., and
Misher, A.: Ann, Rheum. Dis., 30, 303-306 (1371)].

To establish the efficacy of the compositions
of this invention in humans, patients with moderate to
severe pain requiring an oral analgesic can be adminis-
tered a selected narcotic analgesic or NSAID with and
without the xanthine component of the invention or a
selected narcotic analgesic + a selected NSAID with
and without the xanthine derivative, while pateints
suffering from inflammatory or degenerative joint
disease, e.g. rheumatoid arthritis, osteocarthritis,
gout or acute musculo-cskeletal disease requiring an oral
anti-inflammatory agent, can be administered a selected
NSAID with and without a xanthine. To determine anal-
gesic efficacy, a nurse observer interviews the

49

patients as to their level of pain or stiffness and
swelling at subsequent periods of time. Patients are
asked to subjectively estimate the time at which the
medication begins to provide relief. Appropriate
statistical methods can be used to show that on the
average the compositions with a xanthine derivative
added have shorter onset and are more efficacious.
(Laska, E., Gormely, M., Sunshine, A., Belleville, H.W.,
Kantor, T., Forrest, W.H., Siegel, C., and Meisner, M.:
"A Biocassay Computer Program for Analgesic Clinical
Trials®, Clin. Pharmacol, Ther. 8: 658, 1967; Cox,
D.R., "Regression Models and Life Tables", Journal
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Royal Statistical Society, Series B, Volume 34: 187-202,

1972) , Evaluation of efficacy in inflammatory and degen-
erative joint disease is accomplished by patient's
self-assessment of severity of pain, duration of morning
stiffness, general feeling, and ease of movement; angd
by physician's evaluation of cbjective measures such as
tenderness, swelling, number of painful joints, plus
various tests of function such as grip strength, speed
of walking, chest expansion and finger to floor.

From the foregoing description, one of
ordinary skill in the art can eagsily ascertain the
essential characteristics of the instant invention,
and without departing from the spirit and scope thereof,
can make various changes and/or modifications of the
invention to adapt it to various usages and conditions.

As such, these changes and/or modifications are
properly, equitably and intended to be, within the full
range of equivalence of the following elaims.
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Claims

1. A pharmaceutical composition of matter
adapted to elicit an onset hastened and enhanced anal-
gesic and anti-inflammatory response in a mammalian
organism in need of such treatment, said composition
comprising an analgesically and anti-inflammatorily
effective amount of an active drug component and an
active drug potentiating adjuvant therefor, said active
drug comprising ibuprofen, naproxen, fenoprofen, indo-
profen, diflunisal or pharmaceutically acceptable salts
the:eof and said adjuvant comprising an active drug
analgesic and anti-inflammatory onset hastening and
enhancing amount of a xanthine derivative of the formula

0 ?3 i
N
RI—N w_ 34
aJ\ | .
? .
L, (1)

or a;phérmaceutically acceptable non-toxic salt thereof
wherein
RI-R3, inclusive, independently represent

hydrogen, cl-csalkyl, Cl-cﬁalkoxy,-
Cl-cshaloalkyl, cd-cscycloalkyl, hydroxy
(cl-ca)alkyl, halogen, hydrcxy(cl-c4)-
alkylamino(cl-c4)alkyl, C,-C,(dialkyl)amino=
(cl-C4)alkyl, cl-c4alkylcarbonyl(cl-c4)alkyl,
cl-csalkylamino, CI-CG(dialkyl)amino, indolyl,

phenyl or allyl;

R, is hydrogen, cl-csalkyl, halo(cl-ce)alkyl,
cl-csalkylaninc, Cl-csalkylthio, nitro, carboxy
cl'cs (dialkyl)amino, c3-c scycloalkyl ’
phenyl, naphthyl, a:(cl-c‘)alkyl, or a
group of the formula :
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(R
“n (I2)

where R, is halo, cl-csalkyl, cl-csalkoxy,
cl-csalkylthio, nitzo or clfcsalkylamino
and n is 1, 2 or 3, with the proviso that Ry, Ry

and R3 cannot all be methyl when R4 is hydrogen.

,::§

2. A composition according to Claim 1, wherein
said active drug is ibuprofen or a pharmaceutically
acceptable salt thereof.

3. A composition according to Claim 1, wherein
said active drug is naproxen or a pharmaceutically
acceptable salt thereof.

4. A composition according to Claim 1, wherein
said active drug is fenoprofen or a pharmaceutically
acceptable salt thereof.

5. A composition according to Claim 1, wherein
said active drug is indoprofen or a pharmaceutically
acceptable salt thereof.

6. A composition according to Claim 1, wherein
said active drug is diflunisal or a pharmaceutically
acceptable salt thereof.

7. The xanthine derivative of the composition
according to Claim 1, wherein Rl' R2 and R3 represent
cl-csalkyl. halo (Cl-cs)alkyl, cl-c‘(dialkyl)anino
(C -C‘) alkyl or hydroxy (cl'cs’ alkyl and R‘ represents -
cl-cs(dinlkyl)amincocl-csalkylthio. phenyl or the group
of formula (II).

-
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8. The xanthine derivative according to
Clairs lor 7, wherein R, and R, are the sazme and repre-
sent cl-c6 alkyl, 33 reprasents hy#:cgcn. cl-cs_alkyl,
cl'cs alkoxy or halo (cl'cﬁ’ alkyl and 34 Tepresants
hydreogen, cl'cs alkylthio, cl-cs alkylamino or phenyl.

.

9. The xanthine derivative according to
Claims 1 or 7, wherein Rl represents hydrogen, Rz and 7 5
83 represent cl-cs alkyl, and R4 represents hydrogen,
C,-C¢ alkyl, halo (Cl-cs)alkyl, phenyl or the group of
formula (II).

10. The xanthine derivative according to
Claims 1 or 7, wherein Rl and Rz are the same and repre-
sent cl'cs alkyl, R3 is hydrogen and R4 represents halo,
Cl-cs alkyl, c3-c5 cycloalkyl, cl-c6 alkylthio, nitro,
Cl-c6 alkylamino, cl-C6 (dialkyl)amino, ar(cl-c‘)alkyl,
phenyl or the group of formula (II).

11. The xanthine derivative according to
Claims 1 or 7, whezein Rl and Rz represent hydrogen, '
methyl, ethyl, propyl, butyl, isobutyl, propenyl or
isopropenyl, RB represents hydrogen, methyl, ethyl,
butyl, 2-haloethyl, or 2-hydroxyethyl and R4 represents
hydrogen, methyl, ethyl, propyl, cyclopropyl, cyclohexyl,
methylthio, ethylthio, nitro, methylamino, dimethylamino,
phenyl, naphthyl, halophenyl, methoxy, phenyl, nitrophenyl,
dimethylaminophenyl, dichlorophenyl or hydroxy phenyl.

12. The xanthine derivative of the composition
according to Claim 1, wherein said derivative is 8-
phenyl-l,3-dimethylxanthine.

we

13. The xanthine derivative of the ceaposition
according to Claim 1, wherein said derivative is 8-
phenyl~l,3,~-disthylxanthine.
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14. The xanthine derivative of the composition
according to Claim 1, wherein said derivative is
g8-methylthio-1,3-dimethyl xanthine.

15. The xanthine derivative of the composition
according to Claim 12, wherein said derivative is
g§-methylamino=-1,3-dimethyl xanthine.,

16. The xanthine derivative of the composition
according to Claim 1, wherein said derivative is
8-dimethylamino-1,3-dimethyl xanthine.

17. The xanthine derivative of the composition
according to Claim 1, wherein said derivative is
8-methyl-l,3-dimethyl xanthine.

18. The xanthine derivative of the composition

‘according to Claim 1, wherein said derivative is

8-ethyl-l,3-dimethyl xanthine.

19, The xanthine derivative of the composition
according to Claim 1, wherein said derivative is
8-propyl=l,3=-dimethyl xanthine.

20, The xanthine derivative of the composition
according to Claim 1, wherein said derivative is
8=-cyclopropyl-l,3=dimethyl xanthine.

21. The xanthine derivative of the composition
according to Claim 1, wherein said derivative is
8-cyclopentyl-l,3-dimethyl xanthine.
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.~ 22. The xanthine derivative of the composition
according to Claim 1, wherein said derivative is
8~ (chlorophenyl)-1,3=dimethyl xanthine.

23. The xanthine derivative of the composition
according to Claim 1, wherein said derivative is
8~ (bromophenyl) =1, 3-dimethyl xanthine.

3

w

24. The xanthine derivative of the composition
according to Claim 1, wherein said derivative is
8- (methoxyphenyl)-1,3-dimethyl xanthine,

25. The xanthine derivative of the composition
according to Claim 1, wherein said derivative is
8- (nitrophenyl)=-1,3-dimethyl xanthine.

26. The xanthine derivative of the composition
according to Claim 1, wherein said derivative is
8- (dimethylaminophenyl) =1, 3-dimethyl xanthine.

27. The xanthine derivative of the composition
according to Claim 1, wherein said derivative is
8=(2,6-dimethyl=-4-hydroxyphenyl)-1,3-dimethyl xanthine.

28. The xanthine derivative of the composition
according to Claim 1, wherein said derivative is xanthine.

29, The xanthine derivative of the composition
according to Claim 1, wherein said derivative is
3,7-dimethyl xanthine.

o

 30. The xanthine derivative of the composition
according to Claim 1, wherein said derivative is
g8=phenyl-l-methyl xanthine.

v

31. The xanthine derivative of the composition
according to claim 1, wherein said derivative is
1,7-dimethyl xanthine.
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32. The xgnthine derivative of the composition
according to Claim 1,wherein said derivative is

l- methyl xanthine.

33.
according to Claim 1, wherein saiad derivative

1,3-dimethyl xanthine.

34. The xanthine derivative of the
according to Claim 1, wherein said derivative
g-ethyl-1l,3,7-trimethyl xanthine.

35. The xanthine derivative of the
according to Claim 1, wherein said derivative

.7-methoxy-8-phenyl-l,3-dimethyl xanthine.

36. The xanthine derivative of the
according to Claim 1, wherein said derivative
l-methyl=-3~-isobutyl xanthine.

37. The'xanthine derivative of the
according to Claim 1, wherein said derivative
l-ethyl=3,7-dimethyl xanthine.

38, The xanthine derivative of the
according to Claim 1, wherein said derivative
1,3-diethyl xanthine.

39, The xanthine derivative of the
according to Claim 1, wherein said derivative
1,3,7=triethyl xanthine.
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40, The xanthine derivative of the composition
according to Claim 1, wherein said derivative is
1,3=-dipropyl xanthine.

41. The xanthine derivative of the composition

- according to Claim 1, wherein said derivative is

1,3-diallyl xanthine.

42. The xanthine derivative of the composition
according to Claim 1, wherein said derivativg is
l-butyl=3,7-dimethyl xanthine.

43. The xanthine derivative of the composition
according to Claim 1, wherein said derivative is
l-hexyl=3,7~dimethyl xanthine,

44. A composition according to Claim 1,
comprising from about 60 to 200 mg of said xanthine
derivative,

’ 45, A composition according to Claim 1,
comprising from about 20 to 100 mg of said xanthine
derivative.

46, A composition according to Claim 1,
comprising from about 125 mg to 500 mg diflunisal and
from about 65 to 150 mg of said xanthine derivative.

47. A composition according to Claim 1,
comprising from about 50 to 400 mg ibuprofen.

48, ‘A composition according to Claim 1,
comprising from about 125 to about 500 mg naproxen
and from about 65 to about 150 mg of said xanthine
derivative in sustained release form.,
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49. A composition according to Claim 1,
comprising from about 50 to about 200 mg fenoprofen.

50. A composition according to Claim 1,
further comprising a nontoxic pharmaceutically acceptable

inert carrier.

51, A composition according to claim 1,
said composition being adapted for oral administration.

52. A composition according to Clainm 1,
said composition being adapted for rectal administration.

53, A composition according to Claim 1,
said composition being formulated as a suppository.

54. A method of eliciting an onset hastened
and enhanced analgesic and anti=inflammatory response
in a mammalian organism in need of such treatment
comprising administering to such organisn an analgesically
and anti-inflammatorily effective amount of a phar-
maceutical composition of matter comprising an
analgesically and anti-inflammatorily effective amount
of an active drug component and an active drug poten-
tiating adjuvant therefor, said active drug comprising
ibuprofen, naproxen, fenoprofen, indoprofen, diflunisal
or pharmaceutically acceptable salts thereof and said
adjuvant comprising an active drug analgesic and
antieinflammatory onset hastening and enhancing amount
of a xanthine derivative of the formula
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(1)

or a pharmaceutically acceptable non~-toxic salt thersof
wherein
Rl-n3, inclusive, independently represent
5 hydrogen, cl-csalkyl, cl-csalkcxy, ,
Cl-cshaloalkyl. Cy=Cgcycloalkyl, hydroxy
(Cl-cs)alkyl, halogen, hydroxy(cl-c4)-
alkylaminc(cl-c‘)alkyl, C,~C,(dialkyl)amino-
(cloc4)alky1, cl-c‘alkylcarbcnyl(cl-c‘)alkyl.
10 cl-csalkylamina, cl-cs(dialkyl)amino,
indolyl, phenyl or allyl;

| R, is hydrogen, cl-csalkyl, halo(cl-cs)alkyl,
l salkylamina, l-csalkylthio.nitro, carboxy,
1 6(dialkyl)amino, 3-C5cyclcalkyl.
15 phenyl, naphthyl, ar(cl-c4)alkyl, or a
group of the formula

(RS n O

where Rg is halo, l-c alkyl, C 1" 6alkoxy, -csalkyl-
this, nitro, or c1 salkylaminc and n is 1, 2 or 3,
20 with the proviso that R, R, and R, cannot all be methyl

. 1 2 3
when R4 is hydrogen.

(II)

L1

(3

SUBSTITUTE sumeT



Ul

WO 85/02540

10

15

20

25

30

PCT/US84/02035

_69_

55. A pharmaceutical composition of matter

adapted to elicit an onset hastened and enhanced
analgesic and anti-inflammatory response in a mammaljan
organism in need of such treatment, said composition
comprising:

(a)

(b)

(e)

an analgesically effective amount of an
orally analgesically active narcotic anal-
gesic drug or pharmaceutically acceptable
salt thereof;

an analgesically and anti-inflammatorily
effective amount of a nonsterocidal anti-
inflammatbry active drug comprising
ibuprofen, naproxen, fenoprofen, indoprofen,
diflunisal or pharmaceutically acceptable
salts thereof; and

an active drug potentiating adjuvant for
active drugs (a) and (b), said adjuvant
comprising an active drug analgesic and
anti-inflammatory onset hastening and
enhancing amount of a xanthine derivative
of the formula

(T)

or a pharmaceutically acceptable non-toxic salt thereof

wherein

R

1

=Rqs inclusive, independently represent
hydrogen, cl-csalkyl, Cl-csalkcxy,
clocshaloalkyl, c3-c5cycloalky1, hydroxy
'(cl-c )alkyl, halogen, hydroxy(C,-C,)=

alkylamino(cl-c‘)alkyl. C,°C‘(dialky1)aninc-
¢y <. ) alkyl, cl-c‘alkylcarbonyl(c -c‘)alkyly
cl—csalkylamino, cl-cs(dialkyl)amina, indolyl,
paenyl or allyl;
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R‘“is hydrogen, cl-cstlkyl, haloicl-cs)alkyl,

' Cy=Cgalkylamino, C,=Ccalkylthio, nitro, carboxy,
cl-cs(dialkyl)aninc, c3-cscycloalkyl.
phenyl, naphthyl, a:(cl-c‘);lkyl. or a
group of the formula

0]

(II)

where RS is halo, Cl-csalkyl, cl-csalkoxy, Cl-csalkyl-
this, nitro, or C;=Cgalkylamino and n is 1, 2 or 3,

with the proviso that Ry R2 and R3 cannot all be methyl

when R4 is hydrogen.

56. The composition according to Claim 55,
wherein said non steroidal anti-inflammatory active
drug (b) comprises ibuprofen, fenoprofen or diflunisal.

37. The composition according to Claim 55,
wherein the narcotic analgesic is propiram fumarate.

S8. The composition according to Claim 55,
wherein the narcotic analgesic is buprenorphine
hydromorphone, oxycodone, nalbuphine, butorphanol or
meptazinol or an orally analgesically active pharma-
ceutically acceptable acid addition salt thereof.

59. The composition according to Claim 55,
wherein the narcotic analgesic is propoxyphene hydro-
chloride, propoxyphene napsylate, meperidine hydrochloride,
codeine sulfate or codeine phosphate.

[0

e

60. The composition according to Claim 55,
wherein the narcotic analgesic is pentazocine hydrochloride,
nalbuphine hydrochloride, butorphanol tartrate or
meptazinol hydrochloride.

- A

e
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6l. The xanthine derivative of the composition
according to Claim 55, wherein R;, R, and R, represent
Cl-csalkyl, halo (cl-cs)alkyl, Cl-c‘(dialkyl)lnino
‘cl'CA’ alkyl or hydroxy (cl-cs) alkyl and R, represents
cl-cs(dialkyl)amino, cl-csalkylthio, phenyl or the
group of formual (II).

62, The xanthine derivative of the composition
according to Claim 55, wherein Rl and Rz are the same
and represent cl-c6 alkyl, R3 represents hydrogen,
cl'cs alkyl, cl-c6 alkoxy or halo-(cl-cs) alkyl and
R4 represents hydrogen, c1~C6 alkylthio, cl-c6 alkyl-
amino or phenyl.

63. The xanthine derivative of the composition
according to Claim 55, wherein Rl represents hydrogen,
Rz and R3 represent cl-Cs alkyl, and R4 represents
hydrogen, cl-c6 alkyl, halo (Cl-cs)alkyl, phenyl or
the group of formula (II).

64. The xanthine derivative of the composition
according to Claim 55, wherein Rl and R2 are the same
and represent Cl-c6 alkyl, R3 is hydrogen and R4 repre~
sents halo, Cl--c6 alkyl, c3-C6 cycloalkyl, cl-c6 alkyl-
thio, nitro, Cl-c6 alkylamino, C;-Cg (dialkyl)amino,
ar(cl-c4)alkyl, phenyl or the group of formula (II).

65. The xanthine derivative of the composition
according to Claim 55, wherein Rl and Rz represent
hydrogen, methyl, ethyl, propyl, butyl, isobutyl,
propenyl or isopropenyl, R3 represents hydrogen,
methyl, ethyl, butyl, 2-halocethyl, or 2-hydroxyethyl
and R, represents hydrogen, methyl, ethyl, propyl,
cyclopropyl, cyclohexyl, methylthio, ethylthio, nitro,
methylamino, dimethylamino, phenyl, naphthyl, haloce
phenyl, methoxy, phenyl, nitrophenyl, dimethylamino-
phenyl,'dichlc:Ophgnyl or hydroxy phenyl.
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66. The xanthine derivative of the composi-

tion according to Claim 55, wherein said derivative is
8-phenyl-l, 3-dimethyl xanthine.

67. The xanthine derivative of the composi-
tion according to Claim 55, wherein said derivative is
1,3-dimethyl xanthine.

68. The xanthine derivative of the composgi-

tion according to Claim 55, wherein said derivative
is 8-phenyl~-l,3~diethyl xanthine.

69. The xanthine derivative of the composi-
tion according to Claim 55, wherein said derivative is
8- (p=bromophenyl)l,3-dimethyl xanthine.

70. A composition according to Claim 535,
comprising from about 60 to 200 mg of said xanthine
derivative,

71. A composition according to Claim 55,
comprising from about 20 to about 100 mg of xanthine

derivative.

72. A composition according to Claim 55,

further comprising a nontoxic pharmaceutically acceptable

inert carrier.

73. A composition according to Claim 55,
said composition being adapted for oral administration.

74. A composition according to Claim 55,

said composition being adapted for rectal administration.
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. 75, A method of eliciting an onset hastened
and enhancsd analgesic and anti-inflammatory response in
a mammalian organism in need of such tresatment comprising
administering the pharmaceutical composition of Claim S5
5 to such organism. '
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