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N- VANI LLYL TRI ENAM DES HAVI NG ANTI - | NFLAMVATORY AND ANALGESI C ACT#%?@%gng;D
M Janusz Mauri‘ce E. Loonans Thomas Ri LaHann TECHNI CAL Fl ELD The present
invention relates to certain triena- mdes and pharmaceutical conpasitions
contai ni ng these conmpounds whi ch exhibit anti-inflanmmatory and anal gesic 5
activity. BACKGROUND OF THE | NVENTI ON | nflammatiaon, or the "inflannﬁtoryfx;
response”, is the result 3 ,\I@ﬁuh,rﬁ}ﬁﬁfﬂﬁ‘%ﬂ%iological events,¥
i ncl udi ng i ncreased ANELTINE TORY; AYD ANALGESZEUAGTIVETNati on, and the
m gration of a changi ng popul ation of inflamuatory cells into the inflamred
area. The clinical manifestations gﬁaiﬂflgnnation I ncl ude swel ling (edemn),
I ncreased | ocal tenperature, erytﬁ ,an aBHFﬁ. The i nflammatory response
can be triggered by any of a nuMderi¢é Bf Taomanhsve factors, including
certain bacteria, ra- diation, hyggﬁggﬂg[t#ﬁhgxnto chem cal agents,
arthritis- like conditions, and the |iKke. e Inflammatory response is
generally believed to be a primary defense nmechanismin the body, but,
unchecked, can becone excessive apgcgRICRf regubt in functional inpairnent.
The use of non-stergjdal_anti-jinfl amptory inél- g retic and amalgesic
drugs, especially t HESHITITAL APVERAFEAN| Fefakesa %i FRAtamB ESpPPRA
derivatives, midesorirei phetmacentbcahndompositionhspaeontatndnagephedenedi ca

25 ti . - ' ; ' [ d
ot [t | on CORPEUIRIE SHEIh eyt BLE ERPTDNNYIEM0NEY pRal BpaTUgsRE ™"
like. Wil @ '&64idyit¥% i ncapabl e of precise definition due to its basically

subjective nature, it can geeExckoynbeoBOrgel envERtIdhRe termrefers to
feel i ngs of distres% '

o H%iammation, or the ”inflammatory response”, is the 65;
~ result of complex interconnected physiological events, s
including increased vascular permeability, fluid accumu-

10 lation, and the migration of a changing population of-
inflammatory cells into the inflammed area. The clinical
manifestations of inflammation include swelling (edema),
increased local temperature, erythema, and pain. The
inflammatory response can be triggered by any of a number

15 of causative factors, including certain bacteria, ra-
diation, hypersensitivity to chemical agents, arthritis-
like conditions, and the like. The inflammatory response
is generally believed to be a primary defense mechanism
in the body, but, unchecked, can become excessive and can

a 20 result in functional impairment. Q%g
The use of non-steroidal anti-inflammatory, anti-
pyretic and analgesic drugs, especially the salicylates,
which include aspirin and aspirin derivatives, to combat
‘inflammation and attendant pain is accepted medical

25 practice. The non-steroidals are commonly employed to
relieve pain and inflammation associated with, for
example, bursitis, arthritis, and the like.

While "pain" is incapable of precise definition due
to its basically subjective nature, it can generally be

30 said that the term refers to feelings of distress or
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';Zw'suftering caused by stinulation of specialized nerve endings. A great

~.variety of .drugs have been devel-oped to reduce pain in man and ot her

<}

4 aninals; sone-directed to elimnating pain at its source, and others

R di rect ed to 5 bl ocking the assim | ation of pain by the brain. Anong the

- l_tter group of drugs that are de5|gned1134ﬂock the sensation of pain, are
) t R~ anal gesi cs I_C ener al rellev hout .C g

 unconsci ousnedd E/P Aﬁ%ﬂg 'ié’ ceﬁﬁﬂ'}? cl® é’?ﬁlﬁq'é'&%ﬁnnﬁﬁgenai n

cat egori es: 10mqir!§si ar?alg;zeat:sranmuﬂwcbﬁwglnugqorhamz, beete idevelopedr 4o
phanol , and t 456 4 2% n and
antipyretic a r}%ig g ch suéﬁqnaagp?s??ﬁﬁnﬁ phe%'H @ zla%e'(t&é'm no%ﬁm&% - -
phenyl but azoneliminating padmat r:.tmaource.Awmo@g:hemsedgﬁ@@rtsé to

phar macol 0gisC 41K i) 1He tasign AN 1S IFS pain/BReth@d Bralifg' € agofgcertain
.effects which readlly dIStln%gISh t he op|0|d ana e5|cs fromthe anti -

pyretics. In e i@t @rugs that ang fesignede &oc Plogk fheuch of

tEel ref Lect iserdetipal igheyain, ZQnaertuwsaxﬁn@te@mcslsow&ﬂ@h Igdm%\ﬂl aQ1s |

" changes do not_ usu c er t hese anal gesi cs reli.eve only
somatic pain &9 %ﬁ)i’r?g% W&rﬁﬁ& < rﬁ MREORS TEEHONTR ST f a80R i’e and are

ineffective agesists dwap be s&xmﬂierpa:]msmnm tte owilo cakegoydescs are

quite eff eqigi \, 20 Ny ?ésﬁ% tWﬁ C1ud rl)@aent ant(ﬂ% bl b%seqe%g_on in

the central nervous syst eS|a e opiolds, also
known as nar c@hanel ofand, the (!'ISB%P ikepnadeesics Merperiding opad

changes. Per hmﬂ&&ﬂ@ﬁhﬁ@%ﬁ:ﬁ&@@%ﬁﬂgéﬁidﬂe SAHO ia® &%@1&&%‘ cs is

the fact that t hei.r, repeat.ed ,use.i S associ with tol e as wel |
2e psyohi ¢ an@ RSN GAGEaBApPhen,  Phenyibutazons, and 1had-
e methacin.

15 Although the preclse pharmacologlcal action of these
- analgesics is uncertain, there are certain effects which
readily distinguish the opioid analgesics from the anti-
pyretics. In particular, the antipyretics are weak
analgesics, with much of their effect in the peripheral
20 nervous system, so that behavioral changes do not usually
occur. Generally, these analgesics relieve only somatic
‘pain originating from muscles, joints, tendons. and fasciae,.
and are ineffective against deep visceral pain. However,
the opioid analgesics are quite effective against all
25 types of pain, with broad-based action in the central
nervous system. Aside from potent analgesia, the opioids,
also known as narcotics, often produce effects on mood
" and other behavioral changes. Perhaps the most notable
side effect of the opioid analgesics is the fact that
30 their repeated use is associated with tolerance, as well
as psychic and physical dependence.

It has been recently discovered that capsaicin, a
natural product of certain species of the genus Capsicium,
induces analgesia. Capsaicin (8-methyl-N-vanillyl-6-nonen-

35 amide) and "synthetic" capsaicin (N-vanillylnonamide) are



It has been recently discovered that capsaic¢in, .a natural product of

certain species of the genus Capsicium induces anal gesia. CapSa|C|n
(8-met hyl - N-vani | | yl -6-nonen- 35 anmi de) and "synthetic"

- capsai ci n(N-vani |l Lyl nonam de) are -3-5 di scl osed as anal gesics i.n U S. -
Pat ent - 4, 313, 958, LaHann, i ssued February 2, '1982. Anal gesic activity of ., =

capsal ¢l n hagialcine izl dg frh%f;eh rﬁa&?%@ 19371? ﬁ?‘a IrlaRnR ture}»

i ncl udi ng. Yaksh, Scirence,_. 206, - "481-48 ncso, et a
" Naunyn- Schni é@@b’adg'Fe KSAEY Brark¥2ol wgeseﬂ aq&em epsedriand
EolzégrSSE al ,hlaEJra,lsb H@E{j AisisseRB, ixp&h'%ljei%kﬁdlahgm3n{éd§caaatﬁ't:era-
son . | e i scl oses cet a-

nilide for usEHH D&%%WS’GQ% %5@’-‘5— &Py%@(ip ént S

Appl i cati os (IO.MBJ)O Jlaaiﬁm edt ail,, b{aﬂﬂym-f&ﬂmﬁ@rﬂemé:g sZ&rclﬂ83>hadma@b|1hes
hydr oxyphenykaget asrf de% yecb)a rf-{dlie il tar%tl | VI Ly

& Ant -| Tri [ SC

Simlarly, -anal'gesic 'a ant ac IVIitYy IS P—N-Vanlllyl
sul - fonani d@hazm.UvVel .pHoner 543t 56868, (1T waltt &, Pateat, 4].523|8955@éd

~August 30, 13@3soit,Validued WeRambet U Q) %atseltos/éfyol Ya3§30,
-Buckmalter et, .al, publ ished Januar 5, . 1983; substltu ed phenyl)nethyl

‘al kynani des PHldds fﬁftéﬁte N& PFQ cz.ng:,;gnalges:.a in animals.j;Rurppesn oj |
filed Jul lOl@ath@&?Apllﬂbh:)dﬁimm summmt e R |auut ehbAq sheany| ) net hyl

. al kanam des i t file

Sonar N ¢ oo b Shetelinez] o AN e Rl kBl i,
U.S. Patent H@@L@esidaahd.&mﬁi-lrrltant actlvu:&HanﬁlmmlaﬂLyJ|dnaighﬂy¢ 14,
1983; and N I Ay tég% ‘AE‘% [
- Pat ent No. 4(% 4%‘5 ei%é;%r%w fl|§% ?:]‘5’2:“114 dfilQ %{D ll&ow been U
" di scover ed tif&tnaé,"éﬂteéi An G.Sraf ad?@é'*t 4,401,663, Buckwalter, et -al, i ad
15 lssuedeugust 30, 1983; N-vanlllylureas in European Patent

Application 0068590 Buckwalter, et al, publlshed January
5, 1983; N-(substxtuted phenyl)methyl alkynamldes in U.s. y
Patent No. 4, 532, 139 . SRR (AN Janusz, et al, flled
July-14, 1983; methylene substltuted N-(substltuted _

20 phenyl)methyl alkanamides in U.S. Patent No. 4,544,668

. Janusz, et al, flled July 14, 1983; N-(sub-

stltuted phenyl)methyl-c1s-monounsaturated alkenamldes in
U.S. PatentNo. 4,493, 848 . . ..~ = LaHann, et al,.
filed July'14,.1983; and N-(substltuted phenyl)methyl

25 .diunsaturated amldes in U.S. Patent No. 4, 544 669

‘LaHann, et al, flled July 14, 1983. o I

_ It has now been dlscovered that certaln trlenamldes
'_have antl-lnflammatpryland_analges;c aqtlylty ;n humans
-and lower anlmals. Some of. these trienamides have anal-
30 ge51c potency far greater than that of aspirin and com-
parable to that of the op;p;de,,bgt,do not exhibit un-
- desirable narcptie.side,effects_Sueh as tolerance and
pnysical_dependence. _Thesettrienamides are also less toxic
than capsaicin.



have anti-inflanmatory and anal gesic activity in humans and | ower ani mal s.
Some of. these tyienan des have anal - 30 gesic potency far greater than

t hat of aSpIth and com parable to that of the opioids, but..do not
exhi-bit un- desirable narcotic side. efquts such as tol erance and physi cal
degendence. These trienanides are also ess toxi ¢ than capsaicin. -4-
SUMYARY OF THE | NVENTI ON The SIRBEARY 31 | I Njes N-vanillyl

tri lenam de - cohmm éb?éfd wllﬁwntrﬁwcgﬂﬁmda‘d amﬁtf mlquyqnctﬂréamﬁﬁm L.

anal gesia in_huma n wer an e fornul a: erein is
strai ght orf%P aﬁﬂﬁﬁ%ﬂ%ﬁﬁ#ﬁi éq 4lﬁﬂﬂf QARG from 14
.to 24 car bemadigessia dnd mhmmcamd |]cm¢éry -adoeyitsblof siﬂid fdarmmerlanf, there
belng excl uded N-vanillyl trienam de conmpounds of said formula wherein Ris
9, 12, 15-[E, E E]- octadecatrienan ge. jBS i nvention al so provides

phar maceut i cal conpositions conpri~ﬂ:! afe and effective anmount of these
“conpounds,. or m xtures thereof, B #C phar maceuti cal | y-acceptable carrier
DESCRI PTI ON OF THE | NVENTI ON The comdlisi ti ons of this invention incorporate
certain Nvanillyl trienam des, or pharmaceutically-acceptable salts

t her eof , owhereifrommilsa Mamltt'aimmmchéme:lﬁdmya:n‘mmndauﬂwef erably

has from 18 41020, &3 Bl A HWving from 14t 7 Udeifbd '4eRhy G | nol ude

t hose wher &in
pharmaceutically-acceptable salts thereof, there being

excluded N-vanillyl trienamide compounds of said formula
wherein R is 9, 12, 15-[E,E,E]- octadecatrienamide.

This invention also provides pharmaceutical
compositions comprising a safe and effective amount of
these compounds, or mixtures thereof, and a’

' pharmaceutically-acceptable carrier.

DESCR I T I NTION
| The compositions'of this invention incorporate certain
N-vanillyl trienamides, or pharmaceutica11y-acceptab1é
salts thereof, of the formula set out above. 1In the above
formula, R preferably has from 18 to 20 carbon atoms.



derlved from such cis-tri unsaturat ed fatty aci ds as 112 14z

17Z-eicosatrienoic acid, [err]-linolenic¢. acid, and i noI en| ¢ aci d.

Particul arly preferred tri enam des i-nclude 5 N-vanillyl-

127, 15Z- oct adecat ri enam de (N-vanillyl- |inol enam de), N—vanl | IyI - 62

9Z, 127- octadecatri.enam de (N vanillyl g [err]-linol enam de), and N

N-vani | Iyl -11Z, 14Z, 17Z-- eicosatri enani.de. . The nost preferred trienami de Sa-—-_
for anti- inflanmat Brefesred trienanides ingluge dhose yhereinidcds 10 . -

trienam de. Hag m&f&wswc@ﬂdirs—eﬁm&%waﬁaalﬁewa&usna@y i's

2';;’?3: !Elyyltonéiz;éé& celcgsan] engg &%%t : have an% o C

undesi rabl e ﬂ.&h@ﬂb&ﬁ.csladﬂdeffmicumlqt mwmmw a -

Profeirod rnA NAT IR As PR 107, 3ttt R e el R O

" potassium carmmemamgnasn mvmdm.m,am-@ctmmm (Nf -

descri bed heggiy _J 203 Qlal QW .
synt hetic scherre J?' 'h?%rg'aeﬁtamigrcel)ds usegc n&ﬁ&yf]_ Y es:,l'lrlg g’f pr ef erred '
tri- enani de@igosatsimnamige.y. maste Pr@ﬁ?ﬁé’-’ﬁgl nggu.de for ppti-

conposi ti O_ns mfﬂtahﬁa%&@el&bﬁiw Ii@wmﬂnm-(@ n,azzfze-oatdudefd‘aect ive
amount of |enam§&r e flne her% gnﬁ &%ﬁf‘é@ﬁ '
phar maceut c abl* erxed tr for.ppaigesic .
trienam de i adtliam.ty mau-mmmwz U421 TZs edicioisaitiriilenamedider,y whdichyi ty
and anal gesi e I Vi at.l r I r pal n-
bei ng tr eat e% Te%‘ifsr %ﬁ’sg’n% a@:tbal'%%s c%‘i%@j‘%oh?a%fa%le Y EHOR O - '
the opioids, but does not exh:l.b:l.t undesirable ‘narcotic sJ.de N\
effects. The other trienamides tested exhibit a ‘much o
15 weaker analgesic effect, ‘possibly comparable to ‘that. of |
aspirin. Preferred pharmaceut:.cally—acceptable trienamide
salts include the sodium, potassium, calc:u:m, magnes:.um,
and ammon:l.um salts. L SR _ |
The tr:.enam:.des descr:.bed here:.n can be read:l.ly pre-

20 pared by the __fol_,low.i.ng general synthetic scheme:
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The fatty acids used in the synthesis of preferred tri- .
enamides are commercially-available.
' Compositions
25 The compositions of.the'present invention comprise:
"~ (a) a safe and effective amount of a trienamide as
defined herein; and | |
(b) a pharmaceuticallj-acoeptable'carrier.
A safe and effective amount of trienamide is that




risk ratio, as is intended mnth any nedlcal treatnment.. 5 Cbviously, the
anount of trlenan1de used w I'l vary with such factors as the particular
condition'that' is being treated, the severity of the condition,. the
duration of the treatnent,. the physical condition of the patient, the
nat ure of concurrent therapy (if any), tle-<oute of ad- 10 ninistration

'the“speC|f|c M ¥ %ﬁﬁe i ty and
concentrati: OI’]J O lﬂ%#f’ I%;el’{l’llflﬁ‘l %éﬁﬁléeér gnl’?q- In q:%gntc'%h r'l[g=nCU| ar route
of adni ni st r #&nakFge iy Wbm.ah@mtmgt o mwmséhe dnvariety of
15 phar maceuts calnatiant et qialﬁh Qﬁ.hrlrzi;rt&ea\@d a@%\'\ﬂ}éa%ohia%lér benBBY the

. used. These i,nglud oI|d ar ui I'lers, diluents, hydrotropes,
exci pi ents, §Uﬁﬁé&§- rﬁé} &tk anvamedd c@dp SF8ALEENtThe anpunt

of the carrs @b&e'lqais:i;ye,d the camqunu:tdﬁ)rtmetdantﬂ&e wsleenavmldeva&yswﬁchO
ficient top t q f r.i.al ni, 0se.

" Phar maceut i czﬁq*yrpgc%cat%{é%léesc?g}er :bgdrrystlfc\(ll% ys @%ﬁlfg‘ Em%%ﬁalsét P‘gt Sﬁnghat may

be i ncor por att&eatad tthe Eeveridy wiforkheofcondiit iiomyetheoduriatdbndefsugar s,

starches, 25l lifdimen] idne ‘i’ﬁfjs‘i@dlv%%&dﬁllbn 6! %h'enpatt_ar.%ﬁt Cghgi-um

sul fate, vegetabl e oi , nt heti ¢ oils fyo S nic-acl hosphat e
buf fer sol ut P&fHFS ents Hherapys difh@nyand tg?r sQukef P@eaﬂat er.
Specific amamls&mtﬁm I ytmcs@raoa‘mle Frinudat idhe afas carkedri amt-he 30

foll ow ng nts £ Eur .Pat ent | i cat U_S, PRat ent
4, 401, 663, B?%%f ekt £ &R %p f%gégl&?r S &F BB ent
_Appllcatlon @@&@Eﬂ;h&nﬁﬁnw1 et aI publ i shed Septenber 28, 1983; and

Loy opean Pl oo Appldf gl‘ r ed%?ar@%er 3%%5%%[3 ﬁ%&w %%qlg eEfaEdeHQElt‘i‘Q%gon.

Japuary 5, 1983. Pre arentera mnistrati
* and compatibility with the actlve chosen, a varlety of -

15 pharmaceutlcally-acceptable carriers, well-known in the ]

art, may be used. These lnclude solid or liquid fillers,
. diluents, hydrotropes, exc;plents, surface-active agents,

and encapsulating substances. The amount of:the carrier
~ employed in conjunction Wlth the trienamide is suf-

20 ficient to provide a practlcal quantlty of material per
unit dose. S _
Pharmaceutically-acceptable_cairiers for'systemic
administration that may be incbrporated'into the com-
positions of this invention, include sugars, starches,

25 celluiose and its derivatives, malt, gelatin, tslc,
calcium sulfate, vegetable oxls, synthetic oils, polyols,
alginic acid, phosphate buffer solutions, emulsifiers,
_1soton1c saline, and pyrogen-free water. Specific pharma-

. .ceutlcally-acceptable carrlers are described in the

30 followzng U. S Patents and European Patent Applications:

U.S. Patent
4,401,663, Buckwalter, et al, issued August 30, 1983;
European Patent Application 0089710, LaHann, et al,
published September 28, 1983; and European Patent Appli¥

35 cation 0068592, Buckwalter, et al, published January 5,
1983. Preferred carriers for parenteral administration



-~ 7- include propylene glycol, ethyl oleate, pyrrolidone, etha- nol, and
vegetable oils. Preferably, the pharmaceuticatly-- acceptable-carrier, I n
conpositions for parenteral .ad ministration, conprises at least - . . 90%
by weight of the 5 total conposition. Vatipus oral dosage forns e€an be

used, includip h SO|I fornms, as fablets sul'es ul es and bul k 5,,
. powder s. Thes’e‘g‘bf‘é d{ rJH¥C %isﬁé‘% F&Rr |é)@‘g‘§£‘éﬂ ey&H1ay at 3—
least [err] 83, aanﬁ pcregetabﬂe/ dilsn Preferal?fip tﬂqé.(bhamacéﬁ%dﬁlltyhe

rienamde  Jablsl e £8 e FOID' 635Sshod SN Slnd IdU A Sae ST cOA o0,

sugar-coated npressed, ning s able
bi nders, | ubrminksgxaticen| mylﬁﬁ%lﬁﬂ e@%ﬂt ng agerﬂ%% luolvqutg: afertthe

‘flavoring agepdgal pé&?gg/ﬂia@s f1owinducing agents, and 15 nelting
agents. "~ Liquid oral ge forns |nclud aqueous sol utions, .emul sions,

suspensi ons, sol ut i offF $ RAMNE tusady rinmiuding such
non- ef f ervesmulmrMsamr&Méﬁleaﬁm‘ﬁum 4ol aRsLk tp&w&ﬂefs{ om

Ul 51 fyi ng AT, STk BT S AT W faf N SR et

agents, col orumh@emts l@aﬁtf Jav.or |5‘Rg. a@;@tm‘ehmﬂy eframarriers Zit oy al
d t I Iy Dl d .
admi:ni s raib on inc 5,5)% eC| éntr:ﬂé g*] Qe s eddy lf{y&g%:ce ﬁ# onsee ..

oil and sesane:o0il e exanp ar maceut 1 c e 25
carriers and takieh ewlstquesawaeequtq% nsnsa%-%e#e%s%@e“-mme

whi ch- may be csaserﬁhlﬁ m%@ré&aﬁlc&mﬁ rmmélﬁumﬁw enﬁmﬂes
are described in U Patent‘f 903, 297 beert i ssued. Sept enber. 2,  1975.

- Techni ques $ARF%D i TR INESIIRERE TR F° IS ar e .
descri bed i n ftawdheing agintsi(ﬁr&sélnaxﬁwéﬁurﬁidetnﬁucﬁﬂgmagentsu|and _ &J

Vol . 7, (Bfglﬁélﬁ}?g %&%s. edﬂ.fc%fd 013§19 dlc?gagé‘gio%ms 1nclude aqueous ". -
' solutlons, emulsxons, suspen51ons, solutlons and/or sus-

' pensions reconstltuted from non—effervescent granules and
effervescent preparatlons reconstltuted from effervescent :
granules, contalnxng sultable solvents, preservatlves,

20 emulSLfylng agents, suspendlng agents, dlluents, sweeteners,

' meltlng agents, colorlng agents, and flavorlng agents. _
Preferred carriers for oral admlnlstratlon 1nclude gelatln,
propylene glycol, ethyl oleate,'cottonseed 011 and sesame
oil. Speclflc examples of pharmaceutlcally-acceptable

25 carriers and exc1p1ents that may be. used to formulate oral

' ~dosage. forms, whlch may be used ln formulatlng oral dosage o

_'forms contalnlng trlenamides, are descrlbed 1n U. S Patent"-L_)
3,903, 297, Robert, lssued September 2, 1975,

_ o Technlques and. compos;tlons for maklng

30 solid oral dosage forms are described in Marshall, "Solid

| Oral Dosage Forms," Modern Pharmaceutlcs, vol. 7, (Banker

and Rhodes, editors), 359-427 (1979), ' '




-8- The conpositions of the present invention can al so be admi ni stered
topically to a biologic subject,-i.e., by the direct laying on or spreading
. of the composition on epi- dermal or epithelial tissue. Such conpositions
include 5 |l otions, creans, solutions, gets8and solids. These topical

t f { t
055 and pref or aTTE (g e SIS I g AT 4och Aar SV, e
carriers for adpinistened ntepicalln ¥ a telakogim ks gatef dr.ably hyertien in
place 10 on tdgr&kt MApify C&?taﬂ%ﬁeéaiﬁa 3¢ E@'c%mﬁb%f’&d&@%%ﬁff

easily by peniglratlon or X | ymersjon in water. CGenerally, the carrier is

ei t her organi hRTrePbrhelt %ﬁnﬁ&ﬁﬁ??ﬁnﬁQﬁhﬂ??ﬂﬁ?%ﬁﬁkﬁﬂﬁa%ﬂcqﬂgﬁ ng the
tri enam desdi bpeicresl, crreimspl seTht iens) rgeﬂ’d‘l&rﬁiirsrdﬁrdémWHd”ﬁd Wibical

-phar maceut i - cce Ie enDII nt s en agr.ances,
~emulsifiers, '%zﬁ? cgée#l:h%’%g‘gé\ , -l so%€enafr§d tfnq'ce %‘g%‘l%'c "’a?gr‘d’%t pi cal
formul ati ons arseteastn thi s 9rbfentangh lamiemﬂry b n the fl& i ng U. S,

‘Patents and ORse t ﬁgyﬁ atl U S.
Pat ent No. 4%1 663, fé%ﬁl? rd& |ssuecfr,&.ulgetfsst f3°d“ tf§8l al
Eur opean Pat mipistration ff 0@8@7’1’0131% prafegably Hemaidy l%mléﬁ?e

28, 1983; Egrewegie Pﬂtmtas‘\mw&e&imw%ﬁﬁ@,a@mﬂ@ﬁé@meﬁg a}asr@daldfsmed
January 5, 1983 f.ﬁﬂgurgggan Pat ent | i 25 catlon 0068592, éfuck ter
et al, publi SR RO QR IR Mk Trer

di scl osed I n thee cﬁanhtm nigs Léﬁ:heﬁatmaﬂxmlxmatamma omenr EEEers by '
| -gagggpf?oggr%%%l néﬁgqfdﬁaﬁﬁféazacyﬂ%%t%ﬁé 21{3{%{%" WI% Qé"34,
Cooper, fil ecﬂ%]iﬁ%l‘ﬁ qlwaenaﬂd T%mnﬂem@%mwu%ahmqw-
CBT‘T‘DOSI ti 09§ &yt dddpeattd ekl Qe NOToMIrd ldglang, £4Rrhds, 776,
emu151f1ers, thlckenlng agents, and solvents.
Specific systemic and toplcal'formulatlons useful
in this invention are described in the following U;S.
Patents and European Patent Applications
20 ' o U.S. Patent No. 4,401,663, Buckwalter,
et al, issued August 30, 1983; and European Patent Appli-
. cation 0089710; LaHann, et al, publlshed September 28,
11983; European Patent Application 0068590, Buckwalter, et
al, published January 5, 1983, and@ European Patent Appll-
25 cation 0068592, Buckwalter, et al, published January 5,
_ 1983, Toplcal vehicles, useful herein, are disclosed in-
'kv; the following U.S. Patent Applications, incorporated by
reference herein: "Improved Penetrating Topical Pharma-
ceutical Compositions Combining l-dodecylazacycloheptan-2-
30 one", USP 4,557,934, Cooper, filed June 21, 1983; and
"Penetrating Topical Pharmaceutical Compositions Con-
'taining N—(2¥hydroxyethyl)-PYrrolidone",USP 4,537,776,
Cooper, filed June 21, 1983. Additional formu-
lations, useful for parenteral, oral, and topical ad-
':35 ministration of trienamides, are disclosed in the fol-
lowing U.S. Patent Appligations;



Cooper, filed June 21, 1983. Additional formu- |ations, useful for
parenteral, oral, and topical ad- 35 ministration-of ‘trienam dés, are
disclosed in the fol- lowng US. Patent Applications: -'9- "Conpositions
Usef ul for Producing Anal gesia", USP 4, 493 84.8 LaHann and )

Buckwal ter, filed July 14, 1983; " Novel npounds_a itipns Useful ..
for Produci ng Anal gesia", USP 4, gQQmBB§151°E§FHﬁﬁfu£aﬁB§ Hcfﬁﬁkmalter €y
filed July 14AnéQ§éslathTﬁsﬁlﬂuxvﬂﬂkis Usef yl L&RanRr andcBugkwaiteesi a", USP

and Conposi | BAVSRLEREY Ar BOBAhcr NavRRaL ghEpuads apd onRBEELsoRaT O NS

Janusz, BuckwaseEulaﬂdrlaroaatung Ahalgdsiary uls® - 4,983,662 I'n use, the

-conpounds S gh? guéu gghg? SﬁﬁdBBQk?aﬁE %1g8m§gﬁgnigallggg a safe aud .

ef f ECt | ve om abou er day1 pr e- -
ferably fron1asgue1209mpgunésagseﬁuéoéernﬁreéucaag Avﬂlgésaésagéﬁ’hlgher

than the 20 4 o5pg0idy, ar QaﬁBEQChhHGLhﬁahﬁ(;luﬁﬁledf baryelioni1esd; paaduce
~anal gesia, care nust dverse side

effects. = The NPV@AaFPBBQ“&ﬁH s ﬂp§9W?98ﬁ§¥8PsthF?EPﬁ5%§¥?gﬁ°§3ﬁlﬁg used to
- treat and preggaugaguart(nsncnuikﬁfﬁﬁﬂge5|aJaandzLoBueHwaétenfaadnat|on i n

various 23 di ders at tures, nuscles, tendons, bursa and
joints. as i?éﬁnﬁﬂ % &lgegg 23 ?ggéa and in various other conditions

i n mhrch'non steroidal anti-in- flannatory, ‘anti pyretic and anal gesic. drugs
such as aspirin and- opi oi'ds such as norphi ne have heretofore been used to

30 al l eviate pain and dlsconfort and reduce |nflannat|on ‘The trienami des"
and conp05|t|ons of the |nstant : ' o

isijIn use,.the compounds here1n are. adm1nlstered to a __l_3af'-fd
human or lower anlmal, in a safe aad effectlve -amount,
‘usually from: about 1l mg to about 3600 mg per .day, pre-
ferably from about 200 mg to about 2000 mg. per day,
L - ‘While dosages hlgher than the
20 foreg01ng are effectlve to reduce lnflammatlon and produce
. .analgesia, care must be taken in some 1nd1v1duals to prevent
fadverse-s;de,effects.. ‘The trxenamldes and comp051tlons of .
this invention can be used to treat and prevent pain, to
prov1de analgesia, and to reduce inflammation 1n various
25 disorders at the. deeper. structures, muscles, tendons, bursa
| and joints associated with disease and trauma, and. in. - .
various other conditions in which non-steroidal antl-ln-- '__;:);
flammatory, antipyretic and analgesxc drugs such: as asplrln
- and opioids such: as morphine have heretofore been used to '
30 - alleviate pain and discomfort and. reduce 1nf1ammat;on,
The trienamides and compositions of the instant
invention'can'be administered'topically or systemically.
-.Systemlc appllcatlon includes any method of introducing
“the trlenamlde compound 1nto the tlssues of the body,

35
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invention can be adm ni stered topically or systen1ca||y Systen1c

. .application i ncl udes any ‘method -of introducing the trlenan1de conpound |nto
%z the tissues of the body, 35 e.g., intrathecal, epidural, intranuscular,

% transdermal, i-ntfavenous, Lntraperitoneal,.subcutaneous, sublingual, and
% oral adm nistration. A preferred netthl f_parenteral. adm nistration is 5

_ tBeough intranuscul ar injection. As is_ known and practiced in_the art, all
 formulations PoSepaibtEathecadsi aPidnralenintsampecylary| transdermadm i

© especi al |y huinggalrenous,Vift2hpdeieonehl fBﬂbéﬁﬁﬂhe@u925sﬁﬁi£ﬂ%ﬁ91ﬁbﬂﬂa

6.0 ng/ kg of tri de.are ceptabl e. Thus, a human wei ghi ng
apprOX|nater fﬂﬁ Eb&ﬂﬁ8t58%399en an individual dose of from about 2° nm-to

‘ about 400 ngy of trRepzeféerednmethddabfdparentéraloadninistiation/ kg to

hete o o B P iRrahBRES ar s h8URROLL PINETEN, Rhofd TRl PERLE SN
~ admi ni st ered, ﬂhtbﬁ astvaﬂlabfermuhgtionenﬁqrdpgrenbegeheadmigisbngtagn|ng
. and in sone cag8t be E%!rhie?osfb§|ﬁaﬁﬂaﬂbtaéﬂpééiﬂfikvﬁuﬁﬁﬁbefiﬁdl- :

adm ni-stering ta io 03|t|8n as i nfrequen as once” ever
afolsdsy

. preferred net 8e8npP gﬁﬁPlea?PBnoopz tF?eﬂBﬂVﬂe§ PSNGAFﬁugh
or al adn1n|stoattnmenimidéaaralaccapﬁaBLaLlymhu§§ns huﬁﬂnvwdﬂghiﬂgses of

Thos, o nalaneeeraRingeaty” I8! ha Soila Beckibeh AR AR BiEuRt A8hE ok
dose of fron1£nomtaboug 2omgbtot abd6G€ AQ00mg26ft trienamilde. | nTndividhalioses
ot car som nibefeTBENEs AL .9 BY/LY BoouRoRECN A HoPhE BE e
Iocal or systgﬁfgegna|§§§hgugh frequency of administration will

- determined by the duration of activity of the particular
15 trienamide administered, which is variable, the trienamides
- are generally long-acting, and in some cases it may be
possible to obtain effective relief by administering the
composition as infrequently as once every 2-3 days.
A prefet:ed method of systemic application of the
20 trienamides is through oral administration. For mammals,
especially humans, individual doses of from about 0.015
mg/kg to about 20 mg/kg of trienamide are acceptable. Thus,
a human weighing approximately 70 kg could be given an
individual dose of from about 1 mg to about 1500 mg of
25 trienamide. Individual doses of from about 1.0 mg/kg to
.about 8.0 mg/kg are especially preferred.
Topical administration can be used to reduce in-
£lammation and produce local or systemic analgesia,
through directly laying on or spreading a safe and effec-
30 tive amount of the trienamides, or composition containing
a trienamide, on epidermhl or epithelial tissue, including
outer skin and oral, gingival, and nasal tissue. The
amount of the pharmaceutical composition to be topically
administered may vary from about 1 mg/cm® to 5 mg/cm?,
35 and if a patch is worn over the affected area possibly
higher, depending upon such factors as the sensitivity,
type and location of tissue to be treated, the composition
and carrier (if any) to be administered, and the particular



t hrough directly laying on or spreading a safe and effec- 30 tive anount of
the trienanm des, or conposition containing a trienan de, on epidermal or
epithelial tissue, including outer skin and oral, gingival, and nasal.

ti ssue® = The anpunt of the pharmaceuti cal fo.rrposmlon to be topically 2

2 adm ni stered may vary from about 1 ng/cmto 5 [err] , 35 and jf a patch .,

P

is worn over tHelen edtarke RN IREIRG RS Welth ARl Hif RAFTHISRIRT act or sz |
as the tsenSI t ld/iécysaéwp@w o8t dd nard ﬁhéﬁ‘é&ftérﬂ:d bLeatvge:félecbyst'{mml (as- :
conposition an | ni st er.e an rtic ar
trienanide to che fg%hq %l-geé e%r‘%% iﬁe‘ﬁ e st ’fﬁ%’or
. treated and t Ief esgstramia mlﬁes‘ﬁtmaz d%enﬂstuptgmsnmd ﬂaccumﬂs)cﬁ Jthe
.effects are f t qﬁp&c%du
such factor sgas t‘ﬁ& fg%u%ﬁ%§%€l e%gém#]g,gt e area of"a‘% I'ssue to %
covered, and t%h?aﬁh#l%gycﬁft¢h9t##k9n§Wkﬂscgnmagﬁx#xnnttp;Rgngunﬁt;tuhg

skin tissues. g foldfivddig non-1imti ng Exanpl es illustrate t he corrpounds
and conpositions of the present |nveﬁél|‘on 10 EXANPLE |
jfeln

N-vani |1yl - 62, 97, 178 Glnd e ¢ rxanpias z’ehh!ﬁ/tﬂféefﬂm oW ng

met hod: [err] YonpyurdsSpan f icuposiidng 2. tie plesin© @lvdnettpr i de and
5 g of [err%gl tnol.eni.c acid were added to 30 nl of . dry 20 nethylene

chl ori de ‘the mxture was ref |uxed for approxinmately 90 mi nutes, until
gas evol ution ceased. Excess: oxaIyI m&nd the solvent were :

evapor at ed. - N-vanlllyl-sz 92, 122-octadecatr1enam1de was syn-
thesized by the follow.mg method- e '
15 X . X . . ' )
¢33‘Cﬂz?sf‘°H2¢37CH)3'(¢32)4CC-_;.; o

Specifically, 3.17g (2.18 ml) of oxalyl chloride
‘and 5 g of ¥-linolenic acid were added to 30 ml of dry
20 methylene c_h‘ld_fi'd_é, ‘and. the mixture was refluxed for '
approximately 90 minutes, “antil 'gas evolution ceased.
Excess o’xalyll chloride and the solvent were evaporated.
3.41 g of vanzllyla.m:.ne hydrochlorlde was suspended in 60
ml of N, N-dimethylformam:.de (DMF) o 7.2 ml of 5N _NaQH was
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3.41 g of vanlllylan1ne hydrochlorlde was suspended in 60 m of

N, N- di net hyl f or mani-de(DWF) .. *7..2 nl of 5N NaCH was -12- added, anﬁ t he
mxture was stirred at roon1tenperature for- 10 minutes, then cooled to
[err]. 40 m of ether was added to the [err]-linolenic aC|d chl ori de, . and

t he resultlng sol ution was added dropwi'gg Lo the vanillylanine mxture 5
aver a 20 n1nute tlne perlod The m xture,was_allowed to warmto rogm

“tenperature afddels fbenpixturewas SEirreanpk TOPR ERIREEREURR SEQB I ed

into ?08 gitou fg;%fte&adtﬁéhreabe§SWtbhogao ntooﬁlebﬂeéthahlﬁaaraaeaa was

repeat e [ re,conbi

Sa?urated [er g?chgngng&E 89& F Pfl gﬁgm%%e %§?§g¥1992 (¢ Hilc .

crude N—vanlIBpﬂuﬁip@ZwﬁSZaddeddétepwiseetanthe uaaibhyhanéﬂe mikbureude
duct. f h d 33%

product. wasgf 33l g gg”aanheafigps QEEBTS %ﬁ%cﬁ£¥ﬁﬂ?ﬁnﬁ ap’a af exaon°

analytlcally pure product was
N-vani | | yl - 9ZWarm £o zocR temperatungnand ﬁﬁgrﬁﬂdevﬁ¥n§ﬁb§t|tﬂb$n§e¥ﬁe

~appropriate | ma@ndal %ﬁbdmu&thb& ahevgoafaahiﬁté s&dAﬂPLEflbater and

N-vanillyl-11Z, 142, ed
Rol Toni ny ot RskeacEem Wughr 350’ B30 Seliar, ;Y Biis, procesh; vas’ sensated
chl ori de was 3dedshelq 4E&tgaetseweﬁeaebmbmed anfdwashéd withfmhnomf orm

and:sti et eqo2 Ul A RaREDY, abd bEUnd), "Hk T3 LUGE UBEETY hila evapo-

rated. 7.2 g of crude N-vanillyl-ﬁz 92,122-0octadecatri-

enamide was obtained. The crude product was flash chroma-

tographed with 33% EtOAC/hexane. 5.45 g of analytically -
- " pure product was obtained. -

15 " In the above example, N-vanillyl-9%,12%, 15Z-octa-
decatrienamide waa made by substituting the appropriate
linoienic acid in the above synthesis.

EXAMPLE II
N-vanillyl-112,142,17Z-eicosatrienamide was syn-
20 thesized by the following method- '

CB3CHZCH=CHCHZ H—CHCHZCH=CH(032)QCOZH + (COCl)z

CHSCH2CH=CHCH CH=CHCH

2




[err] for 20 n1nutes Excess sel vent and oxaIyI chrorlde ‘5 were
evaporated. 5.76 m of 5N NaOH was then added-to 2.71 g of vanlllylanlne '
hydrochloride in 50 ml of tetrahydro- furan (THF) and stirred 'for. ,

m nutes. 25 m of ether was added.to the acid chloride and the resultlng
solution * - was added dropwi se to the vanillylam ne nixture over 1510

m nutes. The reaction was stirred at é@wrtenperature and then

refrigerated overdi gspeciEieadly,0w. 2o mIooHE a&alyuecnabr&ae was euaear%bed

dth dye h o
iﬂe ErSaﬁgi'Eﬁasgflggta@sg%53=§§§§%§i§£2§&§ﬂ %gnziiﬁﬁu? §§°F8F91=9§§r15 :
t i a&VGDOMQS f. Gagme ¢
Nfbgﬁilﬁgl Z ;éz g;z Eémgna g pragé n atesia er ug?dg '
obEZ et 28) Biln %% ExlRefoBolvedt 3l oRlly] UlioRyaduct

Fa

el

was fl ash ChFOﬂB exane. ana
pure product® wsseosvapn@atege 5.76 ml of SN NaOH WBEXANPBEaﬂﬁBdAtO 2. 71

conposi tion fgr Eabaﬂiilﬂahmiﬁ@ B&&&b&h&é&iﬁ% RheBe &9 B %Qﬁbhﬁyaﬁolhe
foll owi ng |ngred|ents var Istgrreé %%r N S5Z- octadecatrlenanlde 300

Et hyl ol eate (THF) an gWipptes. = 25 B&n?fle§P65hol
20 M The octadecaﬁﬂedn&un&heuacdasehnueddenahhetaelueeaatingbsoungiohhyl

teri i 26d byWaK, aBeed Arorplaleo Wha, YphityyighiRe b BIRAY) BUer35, ¢
t hese' am 30 pénn&eshntmheuseab&ﬁby wasos&icseﬂgamumanmpteupecstanelangesua
and reduces '%leﬁmtﬂgerétaabamha ?.%Csmb' #o116840 g %éﬁkh athey

i nfl anmati on, but- a weaKer anal.gesic €& I.S..obt ai ne

197, 127, 157- oc BRAYERE: WaRaRVAROFEted ARd-4he £RSidue PREFitioned begyeen
127- oct adecat’50emanednydr ebhégnahly 50 nd, &ﬁie&ZZ-mneca&ghh&enﬁnhde - A

extract was washed with 1IN HCl, saturated NaHCO3, HZO, and S-d
15 brine, and ‘then dried over ugso4, filtered, and evaporated._-
6. 0 g of crude N-vanillyl—llz 14z, 17z-eicosatrienamide was
obtained. The crude product was flash chromatographed with
'40% EtoAc/hexane. 5. 0,g_of analytically pure product was
obtained. T o -
20 - EXAMPIE IIT .
' - A composition for parenternal administration 1s
prepared by combining the following 1ngred1ents-:
N-vanlllyl-gz lZZ lSZ-octadecatrienamide 300 g
Ethyl oleate = - _ 980 ml
25 Benzyl alcohol - : 20 ml “
_ The octadecatrienamide is dissolved in the solution - _;;J
combining ethyl oleate and benzyl alcohol," sealed into - air-
tight 5 ml ampoules, and sterilized by autoclaving.
Injection of 1.5 ml of the contents of one of these am- _
30 poules intramuscularly into a 65 kg human produces anal-
gesia and reduces inflammation. _ -
A substantially similar reduction of inflammation.
but a weaker analgesic effect, is obtained when N-vanillyl-
9%,12%,152-octadecatrienamide is replaced with N-vanillyl-
35 62,92, lzz-octadecatrienamide or N-vanillyl-llz 142,172~
eicosatrienamide.




-14= EXAMPLE |V A conposition for oral administration is prepared by .
conmbi ning the follow ng ingredients: .
"' Nevanillyl-92,12Z, 15Z- oct adecat ri enani de 1. 10 kg 5 Sesane oi |
1 3.25 liters The octadecatrienanide is dissolved in the sesame oil with.the
: aid of sonication and is packaged in sofii4 gel atin capsul es usi ng met hods

" kns¥n in the art. Two.of the resu _ | es, each containing 225 ng of'
t he-com 10 positTop, are adm ni stw&]ﬁo kg :hunman, produci ng

' anal gesi a and r eddéc®Pngomposition &or Arga.bgtdmmumtgm Hsr prma:edob:fof

. |nflamt|onfm§§?ﬁg ﬁl@.'ogﬁ &e%@l kg .0bt ai ned when the N .

vani |l yl ecatri ena is replaced with 15 S S
" N-vani |1yl - 62, 97, ®o¥asdldddcdtiil@tadSdcostadecatiepamide 1.10 kg
117, 147,174 €i coszgergﬁ@@ﬂe EXAI\/PLE V A conposi'tion for orm3l2s liters

,adn1n|strat| ared ng .t he follqQw.n redlent 2

+ N-vani | |yl - %?‘szd%?%o %ﬁgﬁi %é' solyedy 1B % é’ﬁ with
1800 mi Ethyhhd(aﬂdﬂof sonlcatlon and is packaged in kéitnbematunlled wat er
© 75 moATt f I %'a%svﬁ[ rsa%q. ﬂcelt%\é%rs kéxoyn ith art. %@ -the FD&C Red

#40 @‘é mgrgdl énts-are
conbi ned to plesmiddng mmﬂmd mmmwmgd S5smgr pife thengoMm~ons in 6

~oz. bottlay pdgi’ 1075 R adinitnf3ist rek 1y BiaR,SpRbadciagd 70 kg

adul t human, - redum ng i nf] anmati,on gnd _pr odum ng 30 anal’ gésia. A
substanti al | W’s’i esi2 aadFEoRcing AREIAMRAEIOR. but a weaker anal gesic

effect, is obtai nedmdﬁa@xﬁ}amqmdﬂmﬂla&zrmcﬁznowadmmwe i's
- rgp{aced m”t%ut a weaker analgesic effect, is obtained when the N-
— - vanillyl-92,122, ISZ-Octadedatrienamide is repléded with
15 N—vanlllyl-GZ 9z 1zz-octadecatrienamide or N-vanxllyl-
| 112,142, 17z-eicosatr1enamlde.
" EXAMPLE V _ ,
A'compositiOn for oral administration is prepared by
combining the following ingredients: .

20 N-vanillyl-9Z,12z, 152-octadecatr1enamide 250 g
'Propylene glycol ' - 1800 ml
Ethyl alcohol | 175 ml
Distilled water 3 o 75 ml

, Artificial Strawberry flavor - . 10 ml
25 FDsC Red #40 | 0.2 g

The above ingredients are combined to produce a
syrup and are packaged under sterile conditions in 6 oz.

- bottles. One teaspoon of this formulation is administered
to a 70 kg adult human, feducing_inflammation and producing

30 analgesia. -

A substantially sxm;lar reductzon of inflammatlon,
but a weaker analgesic effect, is obtained when the N-
vanillyl-92,12Z,15Z-octadecatrienamide is replaced with
N-vanillyl-62,9Z,12Z-octadecatrienamide or N-vanillyl-112Z,

35 14%Z,17Z-eicosatrienamide. |
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3-N-van|IIyI 6Z, 9Z'122.octadecatfienanide or N—van|IIyI 117, 35

i 14Z,17Z-ei cosatri enam de. . EXAMPLE VI A conp05|t|on for top1ca|

% adm ni'stration is prepared by combining the fol ow ng ingredients:

L Nvanillyl-9z 1227, 152—octadecatr|enan1de 15 4 4 g Propyl ene glycol.

100 m Ethyl alcohol ' : 100 m - The
octadecatrienam de is nelted to a IEEAMBLEAVM slight warning and conblneq§#~
. with the other ingre | &5k cgjll.o 4q uls i d- -
“to.a 80.cm 10 popﬂ!eg Ol ---:rﬂSfpglr’iéa?Ir#o?ogiggl Hhﬁir;rgﬁrtgé %@g‘s i ??ek}hﬁ@h

* mat i on- and prhﬂu@@@hénhmgetha fnlsgwépsnsnarsd enfBiar.. reductlon of i
I nf I ammati on, %ve&fgi 2«09292520éSEf-SEEadEEa‘EPiéhBﬁid\éhen ghg N

vani | |yl -9Z, 122 157- oct adecat r.i enam de i s replaced w-t-h

Nevani Iyl - 87, 97, 1Byop¥lenecai¥eekani de or N-vanillyl- |1z, 329 ml .
17Z- elcosatr}enan1ﬂeh iﬁig@bhygness in Redu0|ng InflannatlonleoderOV|d|ng
- Anal gesi‘a- EXAMPLE VI

d dfor <
anti - inflamatory: é%??v???aﬁgFﬁﬁ%?ﬁégéggggi'g gigﬁg ttlogia igatsihe o L
“inflammati on skight Asatningl andogombinedcwithOthe gtheeréngredtedtsn the

left t 6. ha n
e e
conpound. I9uPorbien 9?.bhetsosaermfpéeabéphksahsmﬁer§esﬂsaseénﬁien~25

[err] of a 2%ﬁ§9iyﬁ|9ﬂaq§r§agégg ahh1i8 1agetone Each ani mal "was then
dere Saeti e by cArd SemriiRERE TR
" “but a weaker analgesic effect,_is obtained when the N- .
vanillyl-Sz 12z lsz-octadecatrienamide is replaced with o/
15 N—vanillyl-sz 9z lzz—octadecatrienamide or N-vanillyl- | '
11z,142, 17Z-eicosatrienamide. '

Effectiveness 1n Reducing Inflammation and Provzding
Analgesia : _

_ EXAMPLE VII
20 ' Two-trienamide compositions were tested for anti- -
inflammatory activity uszng*the croton oil-induced mouse
ear inflammation test. o e B
Adult male Cox ICR mice, 20-30 g, were treated on the
left ear at 20- .28 hours prior to sacrifice and a second

25 time 5-6 hours prior to sacriflce with 25,»1 of a 1% -
ethanolic solution of the test compound. Four hours prior _
to sacrifice both " ears were treated with 25 Jil of a 28
“solution of croton 011 in acetone._ ‘Each animal was then

~ placed in indiVidual cages and given food and water ad

30-;19, Animals were sacrificed by cervical dislocation and’

both ears removed. From these ears, 0. 3_8_cm2 punch



e e

bot'h ear's renpbved. From these ears, O. 38 [err] punch - 16 - biopsies.,
- were taken fro th central portion and each bi opsy-wei ghed on a Cahn (RTM
el ectrobalance. For each test substance, a group of 10 aninals was used.
Control groups:either had both ears treated with 5 croton oil or just the

right ear. It was experinent aIIy dete-rr]imed that a value of 11.0 ng coul d
be-dssuned f r nt_r.eat es t

within the. eaﬁie%#qfebie? F%b%i‘%{ “23%2: nqﬁ‘FteafJé g 1%?&()';?{#: es‘dzi\ cuI at i*0n
of -percent i rbdq ighedalcm ®fC mheelanmad Wi ght Right Ear -

Wi ght Left Ear .. Fe E 11.0
ng) This cal cul at m’n | s val |%§Hubﬁ1en enoais;stéﬁr‘g ec%gﬂaarlfaﬁst(ad ag—-
" evidenced by ffhar iGRERAL ﬁ’@?ﬁ!’%zﬁ%ﬁﬁ dra (Fad-'rﬁj treated Witdups.

Stati stical S%ﬁudn Cﬁm%ﬁtjddlg SfRorioiit e | aMelwath exdrirdmEntad 1y he
paired t tes

N-vani | |yl - t&gip’fff that a value of d10 @gzﬁod&%h’g:“ ’ t‘@%&nf&f

N-vani |l 'yl - GZQQE:HE:cpsy from a norifil fnitrehted adnrand atdilddeThese

results show.t ,m%‘ma% 0 i '
statlstlcally Sl gnlflcan% ant | -1-ntTamma or;’/:rééactlwtf| %5&%&"5% % ltl'hree o
trienanide cothmRalonation qf pexcentt inhikjddiof o Mﬂe off I Jdmiams y

activity upo Read Rgsédieny! - quinone writhing assay 30 Groups of eight
mal e m ce wei ghi ng bet veg;e.n 1Ppro

igh ﬁ%t Ear - Weight Left Ear X 100
Welg t Right Ear - Weight Control Ear (11.0 mg)
' This calculation is valid only when no systemic
_ effects are noted as evidenced by- comparison of rlght ears
- 15 of treated and control groups.
Statlstlcal signlflcance at the 95% confidence level
was determined by the paired t test.

_ Compound _ % Inhibition
N-vanillyl-9%,12%,15%- - 78.5 $31.9

20 octadecatrienamide | |

. N-vanillyl-6%,92,12%Z- 100.7 $11.9
octadeca_triené.mide _ i '

'These results show that the trienamide compositions tested
dn in fact have statlstlcally 31gn1f1cant anti-inflammatory
25 act1v1ty.
| ' EXAMPLE VIII
Three trienamide ccmpositxons were tested for
analgesic and anti-inflammatory activity using the phenyl-
qulnone wrxthing assay. -
30 Groups of eight male mice weighing between approxi-
mately 25 and 30 g were dosed orally by gavage with the
-ccmposition to be tested. Identical grcnps of mice were
dosed with control ccmpositions. Three hours after this
initial administation, the mice were injected intraperi-
35_toneally with a 0.2% solution of phenylbenzoquinone in
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: nately 25 and 30 g were dosed orally by gavage mnth the conp05|t|on to- be.
tested. ldentical groups of nice were dosed with control conposi ti ons.
Three hours after this initial admnistation, the mce weré€ |njected
intraperi- 35 toneally with a 0.2% sol ution of phenylbenzqu|none in -
*-17- aqueous ethanol. The ability of the anal gesic conposi- tions tested
.to relieve the disconfort induced was #da= sured by counting the nunber of&av
; abdomi nal cong, ﬁgsuﬁnéthﬂholv‘“ rheS abil4 ¢y bieNgneN aRAl eBRS soﬂ.%saa al0:
mnute 5 perio 10 'm-putes atter /injection;of a n%ﬂp
-~ benzoqui ononet38P tFSﬁtegbﬁﬁoEﬁdleve the ‘discomfort induced as Fthes/lO
ﬁlPuéeS P—Vanshre :gg ﬁfﬁnﬁiﬁg thg number of abdcmﬁn&l[ebhkﬂa&tions. gro
oct adecatri engni vani . -
.-octadecatrlengﬁFg vén?FF?Fr¥Pg %ﬁze%?k %ouse during a 10 miguﬁeo 3
e|cosatrlensnpdribﬁhbegenﬁnngrdb minutes after inJection ofithe phényli-

- These resul t sy, e de conpasitions ‘tested exhibit
analge5|c/antlé#%%?ﬁﬂﬁgoggysggP?S?g; Rodent- Hot .Pl at e Test. The degree of
"thermal anal gEQPROBRAAi ned was de- ternined -Usi ng t heWrdghes/1Q mipuses
test" (RHP). NlbgnfkiyiﬁgzygnzUnsg-des|gned to detgct aod4e&olgate agents
whi.ch el evate t e_thr Eold t r- the perception of pain. Casst--cally, -

this method h3€ ﬁgﬁﬁagf PRITE ﬁrlnarlly to eval uate opioid (narcotic)
anal gesi c hQeN+vaniltyle6zpBEplR@e. Unl ess adni ni stered0i.0 tOxi0C -
quantities, ag&tgaégskg%gﬂg#ldQS gesi cs, -such' as. .aspiri.n or_ acetam nophen,

exhi bi t I|ttIe or I'n the RHP systen1.

 N-vanillyl-11%,14%,172- = 0.4 0.3
| eicosatrienamide S _'_ o | - N
" Vehicle Control o e 17.4 +1 7 :

15 These results show that the trienamide compositions tested"
exhibit analgesic/anti-inflammatory activity.._
_ Rodent Hot Plate Test
The degree of thermal analgesia obtained was ‘de=
termined using ‘the "rodent hot plate test“'(RHP). The RHP

20 system is designed to detect and evaluate agents which |
elevate the threshold for the perception of pain._ Clas31-
cally, this method has been utilized primarily to evaluate,-

: OplOld (narcotic) analgeSic agents,,such as morphine. )
Unless administered in toxic quantitles, antipyretic anal-
25_ge51cs, such as aspirin or acetaminophen, exhibit 11ttle or
no actiVity in the RHP system.:=._ o : _ '5—3
_ Groups of 10 male CF-1 mice or 10 male Sprague— '
Dawley rats were used to evaluate each composition.

. The - test procedure consisted of placing a particular .

30 rodent on a surface heated to 55°c and observing its _'
Jbehavzor., The point in time at which ‘the rodent either.
'rapidly fanned one of its rear paws or licked any '
one of its paws was noted, and ‘the total elapsed time _

. from the first contact Wlth the heated surface was
35 determined ("response time"). If the response time for a




G oups of 10 male CF-1 nmice or 10 nal e Sprague- Dawkey Tats were used to
eval uate each conposition. "The test procedure consisted of placing a
particul ar ‘30 rodent on a surface heated to [err] and observing its

; behavior. The point in time at which the rodent either rapidly fanned one
-of .its rear paws or |icked any one of its paws was noted, and the )
totéﬁ.elapsed time fromthe first contdactt®iTh the heated surface was 35

det er mi ned ("rRaxfelelar modent |rfeddhed auipctys sddorls,Ofthe rodd vpﬁg < :
rodent reached:émadd S t m)ved fromthe hot te So
the l'D:ﬁ:tsﬁ%resporfi?e 9 BFeVant Argandcs; ge, - -

as to prevent or rC damage

.seconds. Henc@®Rq’ m&cmzﬂgﬂ)r&ae sty fseiconds .paHened,at - 5 .
conposition mﬂﬂusmwbuhmﬁm uﬂ@ﬁﬂgﬂ;@ c sition for orafl
adm ni.stTati® 6@%,#3%6 with the foll ovm | ngr efq% agx%%rticu ar
Nvanillyllimole on/Mas sixty seeends.1o Propyl ene gl ycol

5 m The n- vanlllylllnolenan1de maSEmmﬂPQbNQQ'in t he propyl ene glycol with

the aid of sonicatio -Dawl_.ey rats (100-250 g)
" were dosed oral | rAnava e gﬁ %gPﬁnggﬁ % REcPER Veﬁmépéﬁgrétipnewas -
anal gesi ¢ 15 ? #hevﬁpllﬁhdnanihg!eddenebhv|ty was then neasured

using the Rodent HgLvahquyiqghoggﬁghhagd(9£9ve ﬁbdegbﬁ were, con- sidered :
anal gesic ig their ost doSe Latency time was greater a9t he sum of their
r

i ndi vi dual “pre- dosg PRYLERE 9dYEPAe plus 3 tines the st&nmard deviation of
the group's pre- doseThetnnvanilmyiliibgeﬁgﬁiagtwgg agg§31§egeggnthgtrat|ng

analgeS|a wWaspPBaYeRd diydol wi%ﬂdtﬁeh22330303551cation. Groups of 10
W male Sprague-Dawley rats (100-250 g) .were dosed orally by
| gavage with either the vehicle (VC) alone or the analgesic |
15 composition (VL).
' The analgesic activity was then meaSufed using the
| Rodent Hot Plate Test described above. Rodents were con-
sidered analgesic if their post-dose latency time was
greater than the sum of their indiv1dua1 _Pre-dose latency
20 time plus 3 times the standard deviation of the group'’ s
pre-dose latency times. The percent of rodents demon-
strating analgesia was measured at 1, 2, and 3 hours post-

dose.
- EXperiment A
o 25 Treatment % Animals Analgesic
— : 1 hr. 2 hrs. 3 hrs. post-dose
VL-200 mg/kg 80 40 30
. VC=2.5 ml/kg - 20 10 .0
30 . Experiment B _
: Treatment % Animals Analgesic
i , 1 hr. 2 hrs. 3 hrs. post-dose
VL-200 mg/kg 50 60 20

VC-2.5 ml/kg 0 20 0



Experinment A 25 Treatnent — A 9% Ani mal s Anal gesic 1

hr. 2 hrs. 3 hrs. post--dose VL-200 ng/kg .. 80 40 30 VG-2.5"
m/kg - 20 10 0 Experinment B 30 Treatment * - ]

% Animal s Analgesic 1 hr. 2 hrs. 3 hrs. po_st-dose VL-200 ng/ kg - . - 50

60 20 VC-2.5 nm/ kg 0 2Q - 19 - Experinent C.. _
Tr eat nent - : '%Anl mal s Anal gési c 1 hr. 2 hrs. 3 hr. post- dosev -
VL-288 mg/kg - - 50 10 - Bxperimeng:® 6 .m/kg: ... - 10 0s™ -

0 EXAMPLE X An andd &Q@WOSIUOH for ord mssmllgygl\@as made with' -
the foll ow ng i-nggedi ents: N-vanillyllinglengmde - 400 Sesane -
oi | 3t 5 . The N-vani} %ﬁ'll Hr&rad J’E(s\fL)rgAﬁés‘qﬂs%ol veé~— _'

in the sesane 0|I \M]:I-Iz&mmga(kd of soni c&0 on.-10G oupsOof . 10 mal e. :
Spr ague=Dawl'gy T at §,c(_]30%— %Q'r{)ﬁ@ wer e dos&d or aldy by gavage Wi th elther t'he
g

vehi cl'e al one’ (VC) or “t°he esic com™ 15 position (VL). The anal gesic
activity .was then neasured using the BEXIMRIE Bot Plate Test described above.

. The percent of rthaiaq%lgy]g rc"&dd&i%@rg%ﬁdﬁ% rmg?q d 3
-hours post - dose.., 20 mi % Ani s%%\na ggglzg hr.
2 hrs. 3 hrs. m@@g%the follo ng: ingredients: - o _
' . ' N-vanillyllinolenamide 400 mg T

10 'Sesame oil . .. .8 ml

_The N-vanlllylhnolenamide (VL) was dissolved in the

sesame oil 'with the aid of sonication. Groups of 10 male
Sprague-Dawley rats (100—250 'g) were dosed orally by gavage
with either the. vehxcle alone (VC) or the analgesic com=

15 position (VL). e . S

The analgeslc activity was. then measured u81ng the

'Rodent Hot Plate Test described above. -The percent of
rodents demonstratlng analgesza was measured at. 1, 2, and 3
hours post-dose. '

20  Treatment = . . % '._An-imels.-_Analgesic- o
SR 1 hr. 2 hrs. 3 hrs. post-dose
VL-200 mg/kg 700 30 10 _—
VC-2.5 ml/kg 0 20 0

)



VL- 200 ng/ kg 70° 30 10 VC-2.5 nl/kg 0 20 0
1. Nvanillyl *trienan de compounds, aﬁﬁ>pharnaceut|cally acceptable salts
thereof, of the formula: [err] wherein Ris a straight or branched chain
trl-unsaturated fatty acid am de having from 14 to 24 carbon atons, there
bei ng, excl @2IM8 vanillyl trienam de compounds having said fornula wherein
Ris 9, 12, 15-[E;E E] oct adecatri enam de. 2. Trienam de conpounds and
pharnacutlcall -acce, able salt thereo acgy ereln
Ris a strél'gh ‘d’ra’b"r & iCQmRORdSy 3&?%}/&%&% Am s havi ng
frrom 18-t o aterydbie asta:m &eﬂeoﬁa,nauﬁ dthe digoorkss:,  and

phar maceutical | y-accept- able salts thereof, according to Cla|n11 wher ei n
Ris a straight chain tri-unsaturategd,f@atty acid amide. 4. Trienanide

conpounds, and pharmaceutical | y- pt2 able salts thereof, according to
Claim3, wherein Ris a strai ain tri-unsaturated fatty acid am de - _
- having from 18 to 20 carbon atons . The trienam de conpound, according to

Claim4, wherein said trlenanlde|55#+vanlllyl 97,127, 15Z- oct a-

decatri enarﬂngarémd phisg naostitaght )madmeancitéda chéims tiiersngatscatethe

~trienam de- ound, , acco JoRF: [ | £na IS
N-vanillyl - r%z o%‘ﬁzaégc}gca%& enam d€4 andei‘ﬁaéhngdelﬁtéi%dal y[%%%gpt abl e

salts ther dmding. exdhaied |E1m%1tbmm%@%cﬁmﬁfym® AaviRg sHfrein

said trienagg ,Iq\ﬁ, ,{I;yl +|¥, 19, 11757—ﬁ:CEJ,SEl}— tdc eatpet sler peamide.
pharnaceutlc y accep Ie salts thereof
2. Trienamide compounds, and pharmacutically~accept-

able salts thereof, according to Claim 1, wherein R is a
W straight or branched ‘chain tri-unsaturated fatty acid | .
amide having from 18 to 20 carbon atoms.
3. Trienamide compounds,'aﬁd pharmaceutically~accept-
able salts thereof, according to Claim 1, wherein R is a
straight chain tri-unsaturated fatty acid amide.

4, Trienamide compounds, and pharmaceutically-accept-
able. salts thereof, according to Claim 3, wherein R is a
straight chain tri-unsaturated fatty acid amide having from
18 to 20 carbon atoms. '

S. The trienamide cbmpound, according to Claim 4,
— wherein said trienamide is N-vanillyl-9Z,12%,15Z-octa-
o decatrienamide and pharmaceutically-acceptable salts
thereof.

6. The trienamide‘compound, according to Claim 4,
wherein said trienamide is N-vanillyl-6Z,92,12Z-octa-
decatrienamide and pharmaceutically-acceptable salts
thereof., '

7. The trienamide compound, according to Claim 4,
" wherein said trienamide is N-vanillyl-112Z,14Z,17Z-eicosa-
trienamide and pharmaceutically-acceptable salts thereof.

.._-——~—""‘-—-‘_’_’_F——’_'———
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- 21 - 8. A conposition for reducing inflammtion and produci ng anal gesi-a
in human or lower aninmals conprising: a). a-safe.and effective amunt of'
an N-vanillyl trienanm de conpound as defined in any of Clai'ns 1'to 7.

m xtures thereof; and b) a pharnaceuticadily-acceptable carrier.. 9. | A

. conposition accordlng to daim8, for parenteral adm nistration, 'Safd s

conmposi tion conprising at [east 90% by weight of said - ke

phar maceut i @al | B azmmqmtﬂmrceﬁmt ereduding\ infbuwnation sandrekedueing aim
.8, for oral Jdsiild &l Him %P%Hﬂh&%dr&éf‘ﬂsiﬁ%’“ 25%to 50% by
O . .

wei ght ~of sai trlenan1de 11/ A-conpositiaon accordin aim-8, for
t.opi cal admi ni st¥at jaysakean cﬁfpﬁﬁ‘?"ﬂ‘fﬁ\ AL Sh PR al%’f’t)l’%% -by .
'melght of said trienaiieiftamide compound  as defined in any-of Claims 1

to 7, or mixtures thereof, and
b)) a pharmaceut1ca11y—acceptab1e carr1er.

'9._ A compos1t10n accordlng to C1a1m 8, for parenteral
admlnlstratlon,.sald comp051t10n comprlslng at least 90%

hy we1ght of sa1d pharmaceut1ca11y-acceptab1e carr1er.

10. A comp051t10n accordlng to Clalm 8, for oral

adm1n1strat1on, sa1d compos1t10n comprlslng from 25% to o -

50% by welght of sa1d trlenamlde. '_ - _ R N’
11. A compos1tlon acc rdlng to c1a1m 8, for top1ca1
adm1n1strat10n, sa1d compos1t10n comprls1ng from 1% to 5%

- - by welght of sa1d tr1enam1de. ' '
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