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N- PHENYLMETHYLALKADI ENAM DE, DERI VATI VES AND COVPCSI TI ONS FOR USE AS
ANALGESI CS 5 This invention relates to conpositions, containing.certain. .
N- phenyl et hyl al kenam des, havi ng anal gesic activity. Wile " ga.k’r’l"/ié"" e,
i ncapabl e of precise definition due to its basically subjective.nature, it .
can generally be said that the term 10 refers to feelings of distress
“or suffering caused by stinulation of specialized nerve endings.,- A great

vari ety of drugs have bewmmnnnmmaim DER JVNT 1AEG Q.t\*ber

animal s; sone directed to eli ot hers

di rect ed to bl ocking the assﬁrﬁy{ﬁﬁ%}%%@ pai n db tﬁ?%@alcﬁ}%&ng t he

| atter group of 15 - . drugs that are designed to bl ock the sensation of

pai n, are the anal gesi-‘cs, whi ch generally relieve .pain w thout causing . -
uncon- sciousness. Analgesics can be further classified in two nmain (
categories: opioid- analgesics, including norphine, codeine, € -
| evor phanol, and the norphine-|like anal gesics neperidine, and 20 '
"nmet hadone; sand antipyretic anal gesics, such as aspirin, phenace- tin,

acet am nophen, phenyl blthdg oimeveretinh | nelatest hmcicrump@dslﬂm:gh ¢dnzaimingi tertain
phar macol ogi cal aCNLEHeR‘pMﬁﬁgE ﬁ&?&rﬁﬁess‘rﬁ% §ést|é"a'lt iJifiere are

certain effects whic . anal gesics fromthe

antipyretics. In part Whiley"pajn) s '"F?Ea'?iﬁt PﬁyPéﬁ-'éS detin AR tesites,

\tI)Vi th h _nruchI of ht hei r basiceny sm:,éh?v@efatpher at caar gﬁh&ﬁwsbﬁr&alﬁoTﬁdiathe term
ehavi oral changes 0 y ana

relieve onlig somat rg&pglttr? gefe:ll‘gﬁgﬁagp%‘f%eg%%%nguﬁH%g E gﬂ%@'lagt?oghaf S

faSCI ae, and are i Apegialized merysi ﬁ%@'"\%@p A sceatalvqgeﬁtw °f I-@Wgﬁerhavﬁhbeeﬂ '

ioid 30 anah@@élbﬁéd ol rediiée ;ﬁirﬁ qat n¥6 AUNiotRér AnimhisICSord dirddled
WI broad based act

t Asj. de f
anal gesi a, the opi Icfg‘n ﬁ?gﬂgkﬂ%‘%aggkﬂgﬁ%@é&?g@y@ﬁgﬂ%ﬁbﬁ%ﬁé g'frgf g’i‘i@qaﬂ
mood and ot her behthe @saimitdtionges. pHer bypthe raithst Among the latter group of

drugs that are designed to block the sensation of pain, are the

' analgesics, which generally relieve pain without causing uncon-
sciousness. Analgesics can be further classified in two main
categories: . opioid analgesics, inc_ludiné morphine, codeine,
levorphanol, and the morphine~-like analgesics meperidine, and

20 methadone; and antipyretic analgesics, such as aspirin, phenace-

tin, acetaminophen, phenylbutazone, and indomethacin.

Although the precise pharmacological action of these anaige-
sics is uncertain, there ai'_e certain effects which. readily distin-
guish the opioid ahalgesics from the antipyretics. In partucular, €

U/ 95 the antipyretics are weak analgesicé, with much of their effect in
the peripheral 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
anaigesics are quite effective against all 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 their

30



not abl e side effect of the opioid analgesics is the fact that their - 2-
repeated use is associated with:tolerance as well as psychic and physi cal
dependence: |t has been recently discovered that capsaici.n, a natural
broduct of certain species of the genus Capsicum induces anal- 5
ge5|a in animals.” Capsaicin (8-nmethyl-Nvanillyl-6E-nonenanide) and
synthetlc"’capsaiC|n (N-vani |l Iyl nonanam de) are disclosed as analgesics in
U. S. Patent 4,313,958, LaHann, issued February 2, 1982. Anal gesic activity
of capsaicin has al so been di scussed In the cHenical and medi cal

literature, includi '?g?u.yﬁgahusét saLssc‘c&ed with>GbfRPérice %g6weﬂ8§s 48 dntc

The use of capsaicin prevent dipitlatory irritation is also disclose In
U. S _Patent 4,546, PM’L@%P“—"QP"%R filed Decenber 14, 1981

Spgcn\Ll cally, gapsal lCl nflpr?aﬁnbart hﬁeciaw Cdlﬁ&ﬁiergﬁlghiﬁnﬁ@lssldwp&i ahaeﬁaa
an SO pI‘OVI es rell (0] an sever

corthun tosts. capshrennch el fiiuh, et 8F 2Pty Cansiads: JhEuf trar "
mor ph| ne, "yed it i sgesla dnt agimdlsed Capsairin f8rmethyd-Nrvanildyl-6Esnonenamide)
nal or phi ne and nal oxggengy JM%ic"Cééb‘s%kéih”(ﬁﬂ%ingtn&ﬁngﬁmé}oalﬁ@'&@&&& as

either of the major cajte- anal gesj.cs
Conpounds struct ur anglaesias él? t§o Fatentc i ﬁaw'b H"BBJ '§E'r‘?‘§chF?h'Hame
chemical literatur elSﬂlesAna(gesnermBntyt lofu gdpsalicinn bas salgg ciséeranrtsgssed in

R hmor 1 o o e D CHBE) PO KRBT IOBATDRS, RSOl OlIOde
the relativelun- 23cience,q y 481-483p (38T Hat elTpe vae EBrﬁEGG o Argyent
N-wani | Tyl.ole- " am deiginstopy hirritakiennasr sleo daisclozedV a5 OiScapateheim, s46) 112

_a'n'd" LaHann, et al., filed December 14, 1981,
Specifically, capsaicin prevents the development of cutaneous
hyperalgesia and also provides relief of deep visceral pain and
15 - severe pain. In certain tests, capsaicin produces a level of
analgesia comparable to morphine, yet it is not antagonized by
such narcotic antagonists as nalorphine and naloxone. Thus,
capsaicin does not appear to belong to either of the major cate-

gories of anaigesics, described above.

20 Compounds structurally similar to capsaicin have been de-
 scribed in the chemical literature. These references, though, do
not suggest analgesic activity for these compounds. For example,
Newman, "Natural and Synthetic Pepper-Flavored Substances
\ s (6)," Chemical Products, 102-106 (1954) lists the relative pun-
25 gency of approximately. 164 compounds, including N-vanillyiole~
amide and other alkenamide derivatives of capsaicin. Ott and
Zimmermann, ‘Liebigs Ann., 425, 314-337 (1921) discloses a syn-
thesis for N-vanillyloleamide. A synthesis for N-vanillyllinole-
_ amide is disclosed in Ferris, Australian Commonwealith, Dep.
30 Supply, Def. Stand. Lab., No. 89 (1966) (Chem. Abs. 67:22919).
' - U.S. Patent 4,238,505, Nelson, issued December 9, 1980,
discloses 3-hydroxyacetanilide for use in producing anaigesia in
animals. U.S. Patent 4,424,205, ' LaHann, et
al., filed March 18, 1982, describes hydroxyphenylacetamides with
analgesic and anti-irritant activity. Similarly, analgesic and




Zi mrer mann, Liebigs Ann., 425, 314-337 (1921) discloses a syn- thesis for
N-vani | |yl ol eanide. A synthesis for N-vaniliyllinole- amde is disclosed
in Ferris, Australian Conmonweal th, Dep. 30 Supply, Def. Stand. Lab., «
- No. 89 (1966) (Chem Abs. 67:22919). U S. Patent 4,238,505, Nelson, |ssued
Decenber 9, 1980, discl oses 3-hydroxyacetanilide for use in produp| ng
analgesia in animals. U S Patent 4,424, 205, . LaHann,
et al., filed March 18, 1982, descr.i bes hydroxyphenyl acet anides with
analgesic and anti-irritant activity. SimBarly, analgesic and - 3-
antl-l rritant activity is disclosed for N—vanl | 1yl sul fonam des, in

'_Patent 4,401, 603tizirﬂtant activity ispgi #%r¥fetNaYaﬂ'!'¥EPqi&@mid% in

1982 N- vani él ur eag, i pbtsntPazt,ezml 355@5,0 6t Buckwalter, BucRWwalter| cet Mi£~'
25, 1982; and 5 a Pat 43,47 &
- Buckwalter, et gfed I}%'%Ed é Fﬁ; Faggﬁilllytlu gﬁb\/\"‘% tﬂi‘ggd\%grﬁég%at
certai n N-phenyl met hyl - al kadi enani dBQCkmhtanaBtgebl.c filed | May y25 .n 1882 rand

and | over gni- mal ﬁ-va:kmyparrbbﬁ.{d{ﬂ,aﬁhqsesa'%emdas 437300t ent
anal gesi ¢ 10 actirvity sim to that_of capsal ci’n.. but are

substantially |ess toxic: waltera gt P'nveﬂ'ﬁ"or\“ﬁ? i H%‘:,Lcorrpounds usef ul-
for. pro- duci ng. anal get ahas hmameeondiikmrednltmt Scerethirt N-phémylmathyl

[err] wherein X is ave h 1

to 23 carbon atorrsa&aﬁreengfné&egoéhem gb gﬁeﬂ Eﬁﬁ’ %ﬁ %2’ Qhé

is OH or OCH3, andmplser] Ins @H‘GP‘%-[égtf'eélmmid” have P°t°ﬂt analgeslc o
10 _activity similar to that of capsaicin. ‘but are substantiany less .

toxic.

- The present invention provides compounds usefui for pro-
. ducing anaigesia in humans and lower animais, of the formula:

-

wherein X is 0 or'S R is straight or branched diene
having from 11 to 23 carbon atoms, the stereochemzstry

of said diene bexng ZE, EZ or EE Rl is 0B or OCHs,and

- R2 is OH or a CI'- 06 ester;

and pharmaceutically-
.acceptable salts thereof. ' o _
This invention also_pfovides compooitions for producing
analgesia ‘in humans or lower aniﬁais.



sand pharmaceutically- acceptable salts t hereof, This invention also -
provi des conpositions for producing' anal gesia in humans or |ower aninals.

The conposi tions of this Invention incorporate certain
®N-[ (substi tuted pheriyl)met hyl]-dl unsaturated amides (e.g.,
N-vani |yl - di’ unsat urated am des) - or pharmaceutically- acceptable sal ts

thereof, (herein "al kadl enam des") of the fornula: [err] wherein Xis 0 or
5; R 1s strai'ght or branched di ene having from 11l to 23 carbon atons; [err]
-is ~ OHor OCH3;and [err] is OHor a [err] =~dster R preferably contains
from16 to 21 carbon atons and, preferably, unsaturated bonds are at. .
position six or greater, i.e., wherein Ris a (mn-al kadi‘ene), mis at

~least six. Also prefesrmag c% oditlond enani des whejteithis Inveritidh mcorporate

| k&di des wh | ka
Whezin RIS a shor EEWI O @s%@? #erﬁ‘vﬁ"'@tgvﬁdgiwﬁgw of APt

al k&dt enam des | ncl fdegi hoshbvahdm-dlumaﬂmatedad amides)sUuch rdlphmlaneatieaﬂy-

fatty acids as (Z,Z ?]F(‘.Ie ® thE)

2- oct adecadi enoi ¢ %F??%%P‘aﬁcé?‘g?qa @df B] gﬁifﬁzenodg!ﬁ g ecaélgeﬂr}gl%%géfa
(Z ,E)-9, 11- oct adecadi enoi.c acid, (E, E 1-10,1 3-nonadecadi enoi c aci d, and
(E .E)-11,1-4-eicosadienoic acid. Preferred pharraceut ically- accept abl e

al kadl enani de salts include the sodium pot as |um cal mm magnesi um and
ammoni um sal ts. The al kadi enanmi des descr i etk eadi l.y prepared
by the follow ng general synthetic schene: o

S S %,

St

wherein X is O or S; R is straight or branched diéne having from
11 to 23 carbon atoms; R1 is  OH or OCH ;and R,is OH or

¢, - ¢C

1 6 ester. - -— - -

R preferably contains from 16 to 21 carbon atoms and,
preferably, unsaturated bonds are at position six or greater,
i.e., wherein R is a (m,n-alkadiene), m is at least six. Also
preferred are alkadienamldes wherein X is O, alkadienamides
wherein R, is OCH and R, is OH and alkadienamides wherein R,
is a short-chain (l.e.. C C ) ester , e.g., acetoxy.

Preferred .a!kadienami'des include those where R is derived
from such diunsaturated fatty acids as (Z,2)-9,12-octadecadiencic
(linoleic) acid, (E,E)-9-12-octadecadiencic  (lincelaidic) acid,
(Z,E)-9-12-octadecadienoic acid, (Z,E}-9,11-octadecadiencic acid,
(E,E)-lo,13-nonadg_qadienoic acid, and  (E,E)-11,14-eicosadienocic

“acid. Preferred pharmaceutically-acceptable alkadienamide saits
include the sodium, potassium, calcium, magnesium, and ammonium
salts. | o

The alkadienamides described herein can be readily prepared

- by the following general synthetic scheme:



[err] 10 The fatty acids ued in the synthesis of preferred alkadi enan des"

are comerci al l y-avai |l abl e.

i nvention conprise: 15 (a) a safe and effective anount of an
al kadi enanmi de and (b) a pharmaceutically-acceptable carrier, A-safe and
effective anount of al kadi enam de is that anmount which provides anal gesi a,

Conposi tions' The ' conpositions of the present

thereby alleviating or preventing the 20 pain being treated at a
reasonabl e benefit/risk ratio, as is inten-5 ded with any nedical treatnent.
Goviously, the anount of al ka- dienamide wll vary with such factors as the

particul ar condition that

t he duration of the treafiy
~of - concur
and carrier enployed, an®
di enani de therein. DeBgndi Ny

nature 25

bei n

qubiIity anedatent rd \on of al ka-

vari ety Qf phar maceuti cal | ygacceptabl e carri eRs, wel | known™in tjhe 30

art, may be used. These i ncl #de solid or | iquid fillg
hydr ot r opes, surface-active agents, and encapsul atg
anount of the carrier enployed in conjunction wthj{

10

15

20 -

.25

di (Gee R
St arf’- ces. The

The fatty acids used in the synthesis of preferred aikadienamides
are commercially-available. 5
' Compositions
The compositions of the present invention comprise:
' (a) a safe and effective amount of an alkadienamide;
' and o _
(b) a pharmac_eutical|_y-accéptablé carrier.

A safe and effective amount of alkadienamide is that amount -

which provides analgesia, thereby alleviating or preventing the
pain being treated at a reasonable benefit/risk ratio, as is inten-
ded with any medical treatment. "Ob\(i_ously, the amount of alka-
dienamide will vary with such factors as the 'particular condition
that is being treated, the severity of the condition, the duration
of the treatment, the physical condition of the patient, the nature
of 'co_n(:urrent _' therapy (if'any)'_', the specific formulation and
carrier employed, and the SOI_uEility and concentration of .alka'-

-dienamide therei.n .

Depending upon the bérticd!ar route of administration, a
variety of pharmaceutically-acceptable carriers, well known in the

art, may be used. These include solid or liquid fillers, diluents, .

hydrotropes,.' surface-active agents, and encapsulating substan-
ces. The amount of the carrier employed in conjunction with the

eGB5NHy of ‘the condition,
i on of e patient, the
he egiig-Lgornulation .

‘upon the pBspticlfar route o 'mnistratic-h_ga



sal kadi enam de is sufficient to provide a practical quantity of material per
unit dose of; anal gesic. Pharnmaceutically-acceptable carriers for systemc
adm nistra: tion, that may be incorporated into the conpositions of this 5
fnventi on, |nclude sugars, starches, cellulose and its derivatives, nalt,
gel atin, talc cal cium sul f at e, vegetable oils, synthetic oils, polyols,
‘al gi nic aci‘d, phosphate buffer solutions, enuIS|fiers, I sotonic saline, and
pyrogen-free water. Specific pharnaceutlc--ablyjacceptable carriers are
described in the followng U S. Patents: 10 " USP 4, 424, 205, LaHann, et
al., filed March 18alkh@BshamiBP is 494ffRGent Bockprovide , aetprarticali i quantiyr oof

23, 1982; USP 4, 460m§%a|8?&k\ﬁ?'llf%asﬁ%tf %"9‘;{%‘@' ed May 25, 1982; and USP

4 443, 473 Buckwal t er Pre erred ca}rrlsrs for
. parenteral adm mas’maa?%?? M@FG ble, SArEiSEsS ‘Vc Systenif ¢ 'BVE%'E"@'
pyrr\rudone et hanoltiorgncthaes amay obé . irffidoeperatady intd1etheh acomgmsitions of this

ot on o) <o dRkphitn, R EONPAR R0 Rl oD LERNGHE Tl derivarives,
20 :  Vari oushadt.algelmdingdalcer ﬁfﬂcl}m %fa%Sed’egeﬁiblad‘P'ffﬁg §M6H"§éﬁ iodfs,

fornms as tablets, capwWdies, ayiai! fEdANGHAY kaﬁow@ffar sah&ﬁﬁusoraémdlerﬂea-s
conprise a safe and .effectiyv

usual ast out
preferably from abodt®'98% SBﬁQBOU?"‘gO%B‘?gﬁgr @Fﬁha?ﬁb ific T%‘B?'g?asceb'é'ﬁ'
be conpressed, tabl ellytacceptablescar?iers are aescribedcimathel foﬂolgmg th&.eBatents:
filmcoated,gr mul t |tgbe4 Qeapiessed, containing suitable bi nders
| ubricants, |Iuents “di'si ntegratin agents, coloring aaa S, flavorlng

agept s, . f1.ow i nduci ng agent kaHanm Iilmd'"&’éé‘ﬂ?'sch 18; J3B: BSR4 - 4862 f or s
i acl ude aqueous sol Budknalte?)Ules| ens flled PMaPERN23, SVIBE;i GB3 45460 BO2.

ot orvescent prepar BREHHere o€t L lfe PAY, 5, cIURECERY B eD 93
cont ai ni ng ‘Buckwalter, et al., filed June 3, 1982. Preferred carriers for
15 parenteral administration include propylene glycol, ethyl oleate,
pyrrolidone, ethanol, and se_séine oil. Preferably, the pharmaceu-
tically-acceptable carrier, in compositions for parenteral admin-
istration, comprises at least about 90% by welght of the total
composition.
- 20 - Various oral dosage forms can be used, including such solid
| forms as tablets, capsul_e._s granules and bulk powders. These
oral forms comprise-a :_sa"fe and effective amount, usually at least
about 5%, and preferably' from about 25% to about 50% of the
\ S alkadienamide. Tablets can be compressed, tablet triturates,
- 25 enteric-coated, sugar-coated, film-coated or multiple compressed,
' - containing suitable binders, lubricants, diluents, disintegrating
agents, coloring agents, flavoring agents, flow-inducing agents,
and melting agents. Liquid oral dosage forms include aqueous
solutions, emulsions, suspensions, solutions and/or suspensions
30 reconstituted from non-effervescent granules and effervescent
' preparations reconstituted from'eff_ervesoent granules, containing
suitable' solvents, preservatives, emulsifying agents, suspending



sui tabl e sol vents, preservatives, enulsifying agents, suspending -7 -
agents, diluents, sweeteners, nelting ‘agents, coloring, and flavoring

agents. Preferred carriers for oral admnistration include gelatin, -
propyl ene glycol, cottonseed oil 'and sesane oil. Specific exgnples of
pharmaceutical | y-acceptable carriers and 5 - - exci pients that may be

used to fornmul ate oral dosage forns, which nay be used in formu ating oral
dosage forns containing al ka- di enam des, are described in U S. Patent
3,903, 297, Robert, issued Septerrber 2, 19‘73 Techni ques and conposi tions

for making solid oral dos for are glescrl bed in shal |

"Solid Oral Dosacg?8ety} ﬂﬁ%‘(ﬁ%f n s?’ﬁ&ﬁﬂ%éut imeiting, agents, Bzf%i%’?"%nda“d
Rhodes, editors). fI%ﬁQ? agkdis) . Phe}fecoed)os:nrrlens dort loeapr admmlstnatleht |.on
can also be adm Wncitﬂee:?ee%ttqu' (ﬁiyyerlié) @Ygélm ggitgnééhta i ’anH @asanpé' Otl|

direct laying 15 spriea nFo sittion on
epithelial tissueSpecifieh exampies t |°6ns°harrmas§'etlcai Ymsep%nsaraerm |36#s

gel s and gol i ds. Mﬁﬁn&@&hﬁﬁlm@rﬁwagm QB SforRiINSteSEral @@Jageamneffﬁﬁmhtlve
anount, usually at st a

nd preferably from about. 1%t o about
2% of the al kadl'ﬁ?ﬂé ﬁle 'f‘a%f’ Wger%rai ?’°52@% ﬂr’rmfof)‘?rb ning alka="—
adm ni strati-on ofd:ehemeddsadlae'nardmrq!nedf gnalll yS r eRatenti 3, Mb.ﬁ?oanbertskl n

as a continuous f,ggm@ngcggéﬁggr bgi nggagashed of f easily by perspiration or
by immersion in water neraa%/ the carrier is organjcin nature and

| ‘capabl e of havi ng' SfrIBHER LRA itjens (105, Aaking,cSolid TRk fasege. formse
carrier mayg incl ugie %scrlbedphﬁr Maeshdil CalSotidacBregit Duisege eFoths ShtModern (.

emul si fier s, hi m&gu?iggnt Voi arbd S@a\ﬁ%trs and Rhodes, editors), 359-427 !
o (1979) .

The compos:tlons of the present invention can also be admin-

" istered topically to a blolog:c subject. i.e., by the direct laying

15 on or spreadmg of the composatlon on epidermal or epithelial

tissue. Such compositlons include lotions, creams, solutions, gels

and solids. These topical compositlons comprise a safe and effec-

tive amount, usuaily at least about 6.5%_., and preferably from

about 1% to about 2%, of the alkaqien.am'idé. - Suitable carriers for

20 ‘topical administration of the alkadlehamnde preferably remain in

‘place on the skin as a contmuous f’ Im and resist bemg washed off

easnly by persplratlon or by nmmers:on in water. Generally, the

carrier is organic in nature and capable of having dispersed or

dissolved therein the alkadiehamide. The carrier may inciude

25 pharmaceutically-acceptable emollients, emulsifiers, thickenihg
agents, and solvents. |

P
~



-Specific systenmi ¢ and topical ‘formulations useful in this invention are
described in the follow ng U S.-Patent: uSP 4,424,205, LaHann, et al., filed
March 18, -1982; USP 4. 401. 663 Buck- walter, et al., filed March 23,
#1982; USP 4, 460,602,. Buck- waiter, et al., filed May 25, 1982; and "USP
4,443,473, Buck: walter, et al., filed June 3, 1982. Topi cal vehi cl es,
useful herein, are disclosed in USP 4,557, 934 and USP 4,537, 776.

Addi tional formul ations, useful for paren- al, oral, and topical

adm ni strati on of al kadi enam des are dISC|OS din USP4 , 493,848 USP
4,532,139 and USP 4, 544 668. The co osi tians, OLDEHP |n§ention ane, .
administered in - Specifigaf %Y%}ﬁﬂ f padjtopica rulations | Ysetd niapdhis 1

mg to about 3600 Wﬂwm'i’tldﬂﬁ)ire desteiball ih thenfollbwirig 205 . Pgtants aiispu i , 2240205y
pet. day, of an al kadi enani de. Wi | e dosages hi gher than the foregoing are

effextive to produce anal - ‘gesia, care nust be taken in sone indivi déJaI S to
prewent adverse. si tisHannecets al Théiled Manchnasi 882 an¥S2 AgekifBons of

i nven- ti ondcan 3e““ﬂ@§l Eﬂ: tageatﬂgadm;-@wem pg%ﬂ, imsp] 4, ?a@éml,de arthe-m a
in various disorders e dee ur scl es en ur

joints associ at.ed Wetterdi Yedle ﬁfﬁﬁ’ ﬁ% ‘§§6 dcé’P?o"trﬁ' Bt‘ﬁgr condég?ons
in which conpounds wattelt; aztaapi, rlﬁnledcot!.mmé. mzmrmlhwblﬂéﬁet'@#ﬁﬂb
been used to al | eviglgnpabpe AidcMsedOM O'dsp 4,557,934 abisd! KAdop des and

conposi tions of the I nstan nvent |
Additional formulations, useful for paren-
v terai. oral, and tppi_cal' administration of alkadienamides are
2 ~ disclosed in USP4,493,848 USP 4,532,139 and USP 4,544,668.

' The compositions of tile invention are administered
in safe and effective amount, usually
from about 1 an to about 3600 mg per day, preferably from about
200 mg to about 2000 mg per day, of an alkadienamide. While
dosages higher than the foregoing are effective to produce anal-
gesia, care must be taken in some individuals to prevent adverse
‘side effects. The alkadienamides and compositibns of this inven-
tion can be used to treat and prevent pain, and to provide
analgesia in various disorders at the deeper structures, muscles,
tendons, bursa and joints associated with disease and trauma, and
in various other conditions in which compounds such as aspirin,
\ / codéine; and morphine have heretofore been used to alleviate pain .
/ - ~ and discomfort. ' |



can be administered topically or systemcally. Systenmic applica- tion

i ncl udes any net hod of introducing the al kadienami de into the tiSsues of

the body, e.g., intrathecal, epidural, intranuscular, 5 transdermal, ~
I ntravenous, . intraperitoneal, subCutaneous subl in- gual and, oral

adm ni stration. A preferred nethod of parenteral adn1n|strat|on I's through

i ntranuscul ar injection. As is known and practiced in the art, al

formul ations for parenteral admnistration gust be sterile For 10

manmal s, especially humans, (assuning an ~approximate body wei ght of 70

kg) i ndi vi dual doses £ n e
are acceptable. Indlﬂlid g'ls?%g{do% %9% '@%%‘gfb*o o abouhggbg ﬁgo'q
preferred. A prefc@nrbg ﬁé@ﬂﬁltﬁﬁdsﬁ‘yft‘éﬂﬂ'\'z eh pHvstemice Yof $%%teml¢<aapmwa-15
anmi des is throughice ahciades @inyt mathed of iheFodRING the SMdABErInlide NHEG R ™

(assum ng. an ap [ OXi nmat od ight o I,ndi vJ a ses 0 me
about 1 ng to ab [ﬂs 550°ﬁgt?\ %a\fqﬁadf’t-ﬂlta{m'ﬂg a&ﬁé‘:ﬂcc%‘f’é‘ﬁg '"&?&"\?FH

doses of $rom abdoanddermg! t dndtaxenoc6s) intraperitueat, atd@cmaaémxsr.esubﬂﬁ—
Topi cal admi ni St(rﬁ;%'lO'QnﬁaFrJieadiﬁ‘?ﬁ’sttersBEOduce | ocal or sys- temic

anal gesia, throu direct Ing on or spreading a safe and effective
‘anount of the al kadi dhaRfeferr gsPf | RArepteralt agminigtration imdihsauahde,

on epidermal or eptriafriscalart Irﬁ6¢t@onJ nAscisuclha@no:ﬁ@rprektuae@nd fHeabrt, all
gi ngi val , and nasal nam.de . to

gingival, and nasslolRRRS. for SwAnteral, BBl Blrator B BTG By
and | ocatlon of maswealst o especiebyt ctymans cGagsowiingorerandppesximate ( bbdyny),_

to be adni nister gy ﬁﬂ%ftfbekgarmwld%n i‘io%@?'d?nﬁ‘%\d‘a’bﬁet aemgdm 'sbs&{erz@d as

wel | as the partlc di sorder to treated and | exten whi c
systemic 30 mahsolyi Alkpdignraids) 378 AqcsPtab! eana"ﬁﬂgl"(yaéf fgsess ofr J"°"‘
desired. The extabbut @0 mygsteabout2abgegiareapsefedeends upon such factors

as A preferred method of systemic application of the alkadien-
15 amides is through oral administration. For mammals, especially
humans, (assuming an approximate body welght of 70 kg) indivi-
- dual doses of from about 1 mg to about 900 mg of alkadienamide
are acceptable. Individual doses of from about 50 mg to about
_ 600 mg are especially preferred

20 _ Topical administration can be used to produce local or sys-
temic analgesia, through directly laying on or spreading a safe

and - effective amount of the alkadienamide, or composition con- B

taining an alkadienamide, on ep_idermal' or epithelial tissue, in- W/

cluding outer skin and oral, gingival, and nas'al' tissue. The '

25 amount of alkadienamide to be topically administered depends 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 alkadienamide to be administered as well as the
particular disorder to be treated and the extent to which systemic
30 (as distinguished from local) analgesic effects are desired. The
extent of systemic éna!gesia also depends upon such factors as



«- 10 - the anobunt of al kadi enam de, the area of tissue to be covered, and
the ability,of the al kadi enam de conposition to penetrate the skin tissues.
The follow ng non-limting Exanples illustrate the conposi- 5 tions,
processes, and uses of the present invention. EXAMPLE | N-vanilly - ( E E)
-9,1 2-octadecadi‘enam de was synthesi zed by the followi ng method: [err]
SpeC|f|caIPy 6. 88 g of 4-hydroxy-3-net hoxybenzyl am ne-HCl was di ssolved in
50 m of tetrahydrofuran (THF), and stirred. ygdded 25 were 14 nm of a
SN sol ution of NaOH, and the m xture was stirred for 10 to 15 m nutes. Then

10.6 g of (E E)-9, %%ﬁaﬂﬁcaﬁlanamenshwl ciﬁe(wao@fatﬂeué g 'c‘é%red

di ssolved in THF, was added_ drop e. mxture was then stirred
overni ght, al | owi ndnft the, ability \gl?'?ﬁ)rﬂ“[‘%'é?'a‘ﬂ?r E°mpqﬂé‘°§of"\’/eﬂﬂ“e§\%§e the

- evapg‘r_at ed and t hesBh tissuesesi due partitioned between et hyI et her and

wat €7 - The organi ¢ ph V@ﬁj :
wat ees and brine, and ?ﬁ%n b‘lg‘gg‘tga \‘\ﬁnﬁgd%‘%@%‘@ '“Eg (?e I\I-B‘\\/a
lyl-(E E)-9 12) | otioage RI@resseT, RNases Mfathre presenty l"Ne@élOPon by - 11 -
recrystallization fromether and pentane grampQedi g of anal ytically pure
product. Its structure was f d, v Wﬂg‘ﬁa?“ﬁ'a n resgnance .and
i nfrared spectroscopy. ﬁgﬂ Q%E F@ ecaduenan%aa was synthesized r?:y

~ the followmg method:

| . -
10 CH,NHy C1 cH, N,
T2 @ mos,
8O HO el
- c1&(CH., ) .CBCHCH.CBCH (CH., ) ,CH.,
2) ¢ 2 2) 4CH;
oca, ocH, | o
15 o
-sz (CH,) ,CH=CHCE ,CHuCH (;nz) (CHy
20

BO
OCHg

Specifically, 6.88 g of u-hydroxy-3-methoxybenzylamine-HCl was
dissolved in 50 mi of tetrahydrofuran (THF), and stirred. Added

25 were 14 ml of a 5N solution of NaOH, and the mixture was stirred
for 10 to 15 minutes. Then 10.6 g of (E,E)-9,12 octadecadienoy!

chloride [linoelaidoyl chioride), dissolved in THF, was added
dropwise. The mixture was then stirred overnight, allowing it to

come to room temperature. The solvent was evaporated and the

30 residue partitioned between éthyl ether and water. The organic
' phase extract was washed with HCI, sodium bicarbonate, water,

" and brine, and then dried and filtered. - 16 g of crude N-vanil-
lyl-(E,E)-9,12)-octadecadienamide was obtained. Purification by

AN



5 (ZE)-9, 12-oct adecadi enoyl chloride, " (Z, E)-9,11 -octadecadlenoy
chloride, (E, E)-10, 13-nonadecadi enoyl chioride, and (EE)-11, 14- ~

ei cosadi enoyl chl ori de are substituted, respectively, for (E E)-

2- oct adecadi enoyl chloride, thereby obtaining each respectiye

N-vani | | yl - al kadi enami de. 10 | . EXAMPLE 11 An
anal gesi ¢ conposition, according to the present invention, was made
conprising: N-vanillyl- (E E)-9, 12- oct adeca,dl gnani de 127.2 ny

et hanol 0.75 m 15

pyrrolidone ecrystallization from ether and pentane gaJé oty Jhur saapﬁéhﬁwn
was made by S|rrplea|sso | ution of e.in the

sol vents. A nouse RWPgRrAgual Jts vﬁ§“?§ﬂ"§cf~é& §%g‘ﬁ‘f‘%‘ﬁe‘6\?s W‘Lﬁaﬁ h“'@g'i'eHF of

the conposition, reschanaeganddngesried. s@éctroscopy.

EXAMPLE Il A conposi i,0}ped t he instant invention, for pareq,;
teral adm nistration, l!n r{he ng? %@Fbl | om ng i ngredients:

N-vani | lylS(E, E)A&, Elzﬁdér@sfééa%ﬁcaﬂnosdm ghloride, (Z,E)-9,11-octadecadienoy!
100nmg/ M of carri ehicide, (E,E)-10 Qaf-ﬁbﬁddclafe?ﬁ Jm{omeghéad (E(E))‘iﬁﬁ‘ﬁ-

glycol 72%e g’eth @H%ﬁ’ arwsrwely, for (E,E)-T

eicosadienoylchiori

wat er o

1% 30 The al Isadizfmamebadu@omlssblorm.l rthetabyc asbtainingnéach heespective-
ject, weighing 70 Ngg,ammll_glﬁgmgmgggcut aneously with 1.0 m of - 12 -
| 10 .. EXAMPLE if :

An ahalgesic composition, according to the present invention,
was made comprising: '

N-vanillyl-(E,E)-9,12-octadecadienamide ©127.2 mg
ethanol ' 0.75 ml
15 pyrrolldone - 0.75 mi

The composition was made by simple dissolution of the alka-
dienamide in the liquid solvents. A mouse weighing 30 g, was
_injected subcutaneously with 0.1 ml of the composition, producing
anaigesia. ' :

20 " EXAMPLE 111

A composition, according to the instant invention, for paren-
teral administration, is made with the following ingredients:-

N-vanillyl-(E,E)-9,12-octadecadien-

.amide - ' 100mg/ml of carrier
25 . carrier (percent-by-weight):
- propylene glycol ' O 72%
polyethyiene giycol ' SN Vi Y
water 108
_ _ _ benzyl alcohol : o ' 1%
30 The alkaduenamlde is dissolved in the carrier and a human sub-

ject, weighing 70 kg, is m;ected subcutaneously with 1.0 ml of

o

-
"~



‘the conposition thereby prepared, producing analgesia. At ei ght

. -hour intervals, two nore subcutaneous injections are nade, of 1.0 m of
t he conpositjon per admnistration, for a total of 300 ng-

N-vani |l 1yl - (E, E)-9, 12- oct adecadi enani de admi ni'stered over 5 a
twenty-four-hour period. In the above exanple,

N-vani | |yl - (Z Z)-9, 12- oct adecadi en- am de, N-vanillyl-(Z, E)-9 ,1

2-oct adecadi enam de, N-vanillyl-( Z ,E)- 9, l1ypctadecadi enani de,

N-vanil lyl - (E, E)-10, 13- nonadecadi enam' de, Nvanillyl-(z 2)-11

, 14- ei cosadi enani demé”@ombbédﬁﬁh' |ﬁHeréEy E)prjebared,10 producing analge5|a At
14 ei cosadi enanm de aye:substi, t‘uﬂt ed g ‘Fect vel e {or N- v.ani
s ub¥ é ¥

(E, E)-9, 12- oct adecal D4 Inthryals PRSP ANePYT 'Pé’s‘iﬁl‘%{"é g8 Rsle=
| V A_conposi tion, aefor.di mj bb thee compbsition rpern@dministeationar dor aetathl of

adm ™ stration, is f okl n
N-vas?l |yl - (EE) -9, 1 oct%mdrheig/ggrg)r']l. eE! 9)"”9 R ERRRedlehamide administered over

' 100nmg/ M of carri erac%"t%Tf"Pﬁé’PQ}é’thb?d\;\el ght): sesane oil :
98% benzyl al cohol in the above example, AN6dhillyl-(Z, A)mewadhjceeten-

g ookt i b RREC! ShANACeR, éanarﬁmétad%gmanam C el 2,

of the conposition gre pared a dati'ng anal gesi a
exanpl e, N-vanillyl (1z-zsta9|equ=enew@d| é'naﬂ‘ﬂ‘éilé’l (Iﬁ» ﬁzlrﬂQ-I1§1'n°f15$’ecad'ena('\liie-E)

-9, 12- oct adecadl enenhvmwﬂq,z Z)-11 mxsicosadaenam-ab[ 53d4Ndk/anﬂMI€E<,)E)h¢ﬂ,\L|
)methyl ]-(E,E)-9 ]iltbrewosagl ecadi enani stitu

respecti vel 90 aqaguds | #5A "“tbslt:"%“%d Efres" l? ¥ ad %’édNe‘FﬁﬂH'}fl{e

wi't by substantially éEIﬁ)I-auﬁ-@stdd&cadMam:de, with substantially similar resuits.
~ | EXAMPLE IV
A composition, according to the instant invention, for paren-
teral administration, is made with the following components:

15 N-vanillyl-(E,E}-9, 12-octadecad|en— .
' amide - - 100mg/mi of carrier
carrier (percent-by-weight):
sesame oil _ ' 98% -
benzyl aicohol : 2%
20 A human subject, weighing 70 kg, is injected via deep-intramus-

cular injection, with 1.0 mi of the composition prepared above,
producing anaigesia.
In the above example, N-vanillyl-(Z,Z)-9,12-eicosadienamide,

Ny _ ' N N-vanillyl- -

g 25 (E,E)-9,12-octadecadienethioamide, . . and N-[(3,4-di-
hydroxyphenyli)methyi}-(E,E)-9,12-octadecadienamide and are
substituted, ‘respectively, for N-vanillyl-(E,E)-9,-

12-octadecadienamide, with substantially similar results,

30



- 13 - EXAMPLE V A conposition, according to the.instant invention, for

[err] teral adm
N-vanillyl-(Z,2)-

100 ng/ m of carrier carrier:

wei ght): | ecithi
0.53% 10
par aben

nistration, is nade with the foll ow ng corrponents

9,1 2-oct adeca- S di enam de \
sodirumcitrate-buffer with (percent-by-total
n 0. 48% car boxynet hyl cel | ul ose
povi done : ~ 0.50% net hyl

0.11% propyl par aben

0.011% The above ingredients are adm xed, fdBntng a suspension. A hunman
subj ect, weighing approxinately 70 kg, is_injected via 15
i ntranuscul ar injection, with 2.0 ml of Mﬂsltlon formed above,

produci-ng anal gesi a. - RAX&bMpasitiond samvasng itoNtheairisrandt ngvémtiéme foﬁadaaaﬁ\«

e o o PRl bR kgl WA et

fol l owi ng conpo-
nmg/ M of carrier

met hyN-Manillylg(Z [Z)- 911'021Q§ﬂcadecad| enamni de carrier

(percent by weight): ethyldighsmide 100 mafimﬁ)/ef%amer

benzyl al cohol

A human subject, wei ghing 70

kg, is injected via |r$ﬁ£5-ﬁﬁscﬁfldé‘fmlﬂf'?éf|%fff5\nth 2.0 nl of the composition

~ prepared above,

- 10

15

20

25

pr o- dmtmgpaneérgebyatotal wexght)

lecithin - 0.48%
ca rboxymethylcellulose S 0.53%
povidone T 0.50%
methyl paraben 0.11%
propyl paraben o 0.011%

The above ingredients are admixed, forming a suspension. A
_human subject, weighing approximately 70 kg, is injected, via
intramuscular injection, with 2.0 ml of the composition ‘formed
above, producing analgesia. _
| 'EXAMPLE VI
A composition, according to the instant invention, for par-
enteral administration, is made by'a_dmixing the following compo-
nents:

N- [(u-acetoxy-?o-methOxypheny!)- 100 mg/mi of carrier
methyi}-(E,E)-9, !z-octadecadlenamide
‘carrier (percent by weight): _

ethyl oleate ~98.0%

benzyl alcohol : - 2.0%

A human subject, welghmg 70 kg, is mjected via intramuscular
- injection, with 2.0 mi- of the composmon prepared above, pro-
ducing analgesia.

St .



“ 14 - EXAMPLE VI| A conposjtion, according to the instant invention, is
made with the follow ng conponents: ‘N-vanillyl-(E, E)-9, 12-octadeca- 5

di enam de ° . ' 2000 ng sesane oil -

50 m benzyl al cohol . - ' 6 M 8%gelatin in

wat er . T 100 M tartaric acid

60 ng 10 * The al kadi enam de is dissolved in the sesane oil and benzyl
al cohol . An enul sion is obtained trhough addypg this solution to a mxture
of the gelatin and tartaric acid. This enulsion is admnistered orally to
a human subj ect, weighing approxi mately ERANMPRLEOMI@UCI ng anal gesia. 15
EXAMPLE VII| A conposit,ion, acgording to.the . Instant |lnyention, for ora
adnini stration, is madé VﬁO{Y}?OfﬁéW}-OP SR HEI & er\?it.an)é invention, "is made
N-vani1lyl - (E, El - 1@itgthefatiewing dpmpanents: - 100

ng/ ¥ of carrier 20 N-vanillyICE2 JE)2Y, {ReEfRIdkay- Wei ght) 1 propyl ene gl ycol
1009%%.0 m_of the syrup thereby prepared is admnistered orally to a human
subj ect, prioduci ng anal gesidé?"q'%dghe above exanple, flavori A% d¥%ht s,

sweet eni ng agents 25 sesamaloll as sucrose, |actose, nmannitol sgenisaccharin,
and preserva- tives su ' in, methyl paraben, propylp en,
benzoic acid, sodium beggggilt glc\éﬁgf al cohol, are added, singly g‘}’%ﬁn com

bi nation, to the conpodgtgelatincinrwatetbove, wth substantial | y00 mi

tartaric acid : - 60 mg
10 ' Thé_ alkadienamide is dissolved in the sesame oil and benzyl
s a'Ico_h'o'l_. " An emulsion is obtained trhough adding this solution to
- ' a mixture of the gelatin ‘and’ tartaric acid. This emulsion is
administered orally to a human subject, weighing approximately 70
Kg, producing analgesia. _ o ' '
15 | | | EXAMPLE VIII
' A composition, according to the instant invention, for orai
administration, is made with the following components:
N-vanillyl-(E,E)-10,13~-nonadeca-
~ dienamide 100 mg/mi of carrier
20 ' carrier (percent-by-weight):
propyliene glycol L _ : 100%
5.0 ml of the syrup thereby prépared is administered orally to a
human subject, producing anaigesia. '
:‘(’ In the above example, flavoring agents, swéetening agents

25 | such as sucrose, lactose, mannitol and saccharin, and preserva-
- tives such as glycérin, methyl paraben, propylparaben, benzoic
acid, sodium benzoate and alcohol, are added, singly or in com-
-bin'ation', to the composition formed -above, with substantially
* similar results. |

30




simlar results. 30 - 15 - EXAMPLE | X A cortposition, according to the
instant invention, for oral- admnistration,'is made with the foll.ow ng
conponents: N-wvanillyl-(Z,2)-11 , 14-ei cosadi en- 5 * am de
100 ng/ M of carrier carrier (pertent by-wei ght): cottonseed pil i
99% benzyl al cohol 1% Soft gelatin capsul es,’ each
having a volunme of 0.3 m, are filled 10 with the conposition formed
above. = Two capsules are adm n- istered to human subj ect -every ei ght
hours, producing sus- tained anal gesic efTe‘?’t EXAMPLE X A conposition,
according to the instant invention, for ﬁ\ﬁll ESIX adm nistration, is
made with the foll owi ng conponents: Bul k
| ndi vi dual Tabl et I\l-v%mcdmmsi('EnE]aQ!:Orglﬂg deot he d'm&mfenamlmon for oraL\;}« :
70g 35QMlinStAdtidh, is made with the followmg componem:s6 -
30 20 magnesi um st ear at e 5 "
m crocrystalline cell T Rdllyl-(2,2)-1 “2'(9'°°sad'e"' - 100 colloidal silicon
di oxi de s 0. 5 amide 2.5 povi done 100 mg/mi of carrier

2.5 _ 12. 51'(|)' %r Q\(ljgpé&%?%ft%eb?ﬁ{)e adm xed into a bul k m xture,

totalling 25 resse s are forned, using tabletting
nmet hods B _ cottonseed oil 99%

benzy! alcohol ' 1%
Soft gelatin capsules, each having a volume of 0.3 ml, are filled
10 ~ ~with the composition formed above. Two capsules are admin-
istered to a human subject every eight hours, producing sus- !
tained analgesic effects. . '

'EXAMPLE X |
A composition, accordin:g" to the instant 'inveﬁtion, for oral
15 administration, is made with the following components:
~ Component ) Bulk  Individual Tablet
N-vanillyl=(E,E)-9,12-octa- o -
decadienamide  70g 350 mg
starch 6 _ 30
20 magnesium stearate E 9 5
“microcrystalline celiulose ' 20 . 100
colloidal silicon dioxide 0.5 _ 2.5
povidone - : 2.5 12.5
The above ingredients are admixed into a bulk mixture, totalling
25 100 g.. Compressed tablets are formed, usmg tabletting methods

~known in the art, each contamlng 0.5 g of the bulk mixture. A
human sub,ect weighing approxmately 70 kg, is orally admin-
istered two of the tablets, for a total dose of 700 mg of alka-
dienamide, producing anaigesia.

30



*known in the ar,-t, each containing 0.5 g of the bulk m xture. A human
subj ect, wei.ghing approximately-70 kg, is orally adm n- istered two of the
tablets, for, a total dose of 700 ng of al ka- di enam de, producing

*anal gesi,a. 30 - 16 - EXAMPLE XI A conposition, according to the instant
invention, for roral admnistration, i's nmade with the follow ng conponents:
Conponent ~’ - Bul k | ndi vi dual Tablet 5
N-vanillyl-(Z,2)-9, 12-octa- decadi enani de _ 16 = 100 g

- 500 ng mannitol ' 97.2 486 acaci a
5. 86 29. 3 starch 9. 62
48.1 10 talc EXAMPLE X1 : 16.0
cal_ci um st ear at e . A composition, according;to the instantz_iqvgma%e for 2o/l

administratio®f is made with thé& fbhewmizp¢ompogéedi:ents are

mox_ o .
adm?(edintoabulkm’ re tqtalling 217.4 g. Ch Ietagl t!s afl |
f or ned, usingtablettigéﬁ-ﬂéq-er@ds 15 known in fﬂ%ﬁrt,ln Yigtal T3l i ng
1.09 g of Hhe bul kNmwanillyk(Zf3)-%12wmcsd- of 200 tablets formed. A human
subj ect, wei ghi ng apprgecadidrinibgy 70 kg, is orally @q::g;ni ster edsd(m“ge of

d I N

the tablets, for a total dose of 1500 ng of al kadi ena e, producl
anal gesi a. EXAMPLET3Mite)g A conposition, &ebrding to*he instant
invention, for oradcasthmi nistration, is nade with thes{® | owi ng cmygonents:
N-vanillyl-(E, E)- gstg.i?él-?Ct adecadi enam de 9 éLPOO MO 4.1

_ 10 talc . ' 3.2 16.0

Y calcium stearate 0.42 2.1

~ orange flavor mix : ' 1,06 5.3

The above ingredients are admixed into a bulk mixture totalling
'217_.4 g. Chewable tablets are formed, using tabletting methods

15 known in the art, each containing 1.09 g of the bulk mixture, for
a total of 200 tablets formed. A human subject, weighing approx-
imately 70 kg, .is orally administered three of the tablets, for a
total dose of 1500 mg'of alkadienamide, producing analgesia.

_ _ EXAMPLE XII
20 A composition, according to the instant invention, for oral
| administration, is made with the following components:
N-vanillyl-(E,E)-9,12-octadecadienamide 1000 mg
. starch ' 10.2
;// magnesium stearate : ' 5.
' 25 A capsule is made by filling with the above ingredients, and

administered to a human subject, weighing approximately ~0 kg,
producing analgesia.




starch | S 10. 2 nmagnesi um

stearate ' " 5.125 Acapsule is

made by filling with the above ingredients, and adm nistered to a human 2
subj ect, weighing approxi mately 70 kg, producing analgesia.. = 17 = '
EXAMPLE XI 11 A lotion conposition, according to the Instant invention, for

topical adm nistration, is fornmed through adm xi ng the foll ow ng conponents
(percent ages- by-weight): 5

N-vanillyl-(E, E)-11, 14- ei cosadi enam de =175 0% i sopropyl nyristate
8.0% corn oil . _ 5. 0% propyl ene gl ycol

: XAM X
5.0%triethanol am ne ol eate " EXAMPLE “lq 0% 10 xant han
gum A lotion compositlon,oagqgr\ga@grto the instant invention, for. . .

74. 5% Appr oxi ! @lgicdl BHmAisttior! i Yok RN SUGH drNIAG ﬁueB%na@mg\(
portion of the skln of a %P prnggi ng anal gesi a. In the abo4g.
exanpl e, 15-net hyf? 'N?‘mfrﬂtﬁ (ﬁ%r(.:gn eg-liyz wee decadi enanmi de and
15-et hyl - BFvanillyl - (B~ Zannmylﬂ-bcﬁ)alj‘e.dadetensadaamimdere subst2i0% ed for
N-vanil lyl - (EE)- 11, 1@?9?@%?}%@ respectively, wth subgtgntially

Ve i

simlar results. ol ntient conposition, according to t he

i nstant invention, 20¢ern oiior topical adninistration, is fo? with the
fol |l ow ng conponent s pPeYIeAE a§l98oby - Wei ght ) : ' 5.0%
N-vani LTyl -(E B)-9, 123 ochadetine oleate ' . 5.0%
10 - xanthan gum ' o " 0.5% L W
' water ' ] 74.5% o’

Approximately 4 ml of the lotion formed is applied to a 80 cm?
.. portion -of th_e skin of a human subject, producing analgesia.
In the above example, 15-methy!-N-vanillyl-(Z,Z)-9,12-octa-
15 decadienamide = and- 15-ethyl-N-vanillyi-(Z,Z)-9,12-octadecadien-
amide are substituted for ' N-vanlllyl-(E E)-11 14—e|cosad|enam|de
- respectively, with substantially similar results.
__ EXAMPLE X1V
An ointment composition, according to the instant invention,
20 for topical administration, is formed with the following components
(percentages-by-weight): '
N-vanillyl-(E,E)-9,12-octadeca-

dienamide 2.0% (N

oley! alcohol ~30.0% ~
25 _ cetyl aicohol . ' : © 40,0%
propylene glycol S - 28.0%

The components are admixed and approx:mately 6 mi of the
ointment is applied to a 100 cm? portion of the skin of a human
subject, producing analgesia.



‘di enami de , ‘ 2.0% ol eyl al echol
30. 0% 25 . .cetyl al cohol ) 40. 0%

g&%pifegngngl ggglrom mately 6 m of the qint n‘eﬁ?-loosA) ;BSJMHMMHHMM

portion of the 'skin of a human subject, producing analge5|a Lofaavs 1.

- Al kadi enani‘de conpounds and pharmaceuti cal Lyygacceptabl e salts thereof;
characterized in that they have the fornula_ [err] wherein Xis 0 or S R
IS straight or branched diene having from 3 carbon atons, the

[st er]EOChecr?H stry of saidydi en&kbﬁiéﬂaﬂfdeEZoﬁﬁoEEdsR and ;Eﬁmaéamlcanrsﬂ-
err IS or

dlen o) and
pharmaceut i cal | y“&g?g'ﬂlﬁﬁl Eaégﬁt gﬁ?ﬁa?gbfc 35%‘5 fﬁ" @e‘f r%éﬁdﬁ ithesh haye
ter(;ed in that [cherEormullasr] and [err] is OH 3. Al kadi enani de
conpounds and pharnmaceutically- acceptable salts thereof, according to
Claim 1, charac- terized inthat R is a [err] ester 4. Al kadi enam de

conpounds, and pharnmaceutically- acceptabl e Iﬁ reof, according to
Clains 1 or 2, characterized in that rea%e ected from the group con-
sisting of N-vanillyl-(ZE)-9, 12-oct ad enam de, N-vanillyl-(E, E)-
9, 12- oct-adecadi enam de; N-vanillyl-RZE , 11- oct a-
: ' . R . .

1

. wherein X is O or S; R is straight 6: branched diene

o _ having from 1l to 23 carbon atoms, the stereochemistry
of said diene being ZE, EZ or EE; RI is OH or OCH3; and

RZ is OH or a - Cl - C6 ester. -

2. Alkadienamide compounds, and pharmaceutically-
‘acceptable salts thereof, according to Claim 1, charac-
terized in that R, is OCH; and R, is OH.

3. Alkadienamide compounds, and phafmaceutically-
acceptable salts thereof, according to Claim 1, charac-
terized in that R2 is a C, - Cg ester.

a ‘4. Alkadienamide compounds, and pharmaceutically-

- acceptable salts'thereéf, according to Claims 1 or 2,
characterized in that they are selected from the group con-
sisting of ‘ -

- N-vanillyl-(2,E)-9,l2-octadecadienamide, N-vanillyl-(E,E)-
9,12-octadecadienamide, N-vanillyl-(Z,E)-9,ll-octa-
decadienamide, N—vanlllyl-(z E)-10,13-nonadecadienamide,

and N-vanillyl-
(E,E)-11,14-eicosadienamide.



decadi enam de, N-vanillyl-(EE)-10, 13- nonadecadlenan1de - and N-vanillyl-
(EE) - 11, 14- ei cosadi enam de. 5 The al kadi enam de conpounds and. phar-ma-
ceuticlly-acceptable salts. thereof, according to Claims 1 or

characterized in that said alkadienan1de is -
N-[ (4-acet oxy- 3- met hoxyphenyl ) met hyl ] - (E, E) -/g 12- ”“mml“m, Hw
The al kadi enam de conpound, and pharmaceuti- cally*aceept al e ssa

t hereof , according to any of Clainms 1, 2 and 4, characterlzed in that sai d

al ka- dienanide S h+v§n1 Eg %; tadecadl %

conposi tion for produc?h % P ﬁ% QP°Y¥) ?Rﬂ%?a°

characteri zed laeﬁbﬁeqnyemeptabhs sﬂlaas athstenﬁncheﬂdmﬁnqetmrﬂiﬂmwf an
al kadi enam de ¢ u C ﬁﬁfiﬂ , .*3
m Xt ures thereo?nygfg?h§£?928£?P£§ E?‘é%é?é&fi@fﬁi ﬁ%§{§§|s stra|

or branched di eNelfkAvaggtexynirmet K%PﬁsﬁxkﬁﬂeﬁhﬂkiTE§f§)‘95i1}1or N

and [err] is Opgtadet8liénamesésr- (b) a pharmaceutical ly-acceptable
carrier. 8. A conposition, according to C3a|n17H charac- terized in that

t he al kadi enam de conpound i's a phar nma- _
6. The alkadienamide compound, and pharmaceuti-

cally-acceptable salts théreof, according to any of
Claims 1, 2 and 4, characterized in that said alka-
dienamide is N-vanillyl-(E,E)-9,12-octadecadienamide.

7. A composition for producing analgesia in
" ‘humans or lower animals, characterized in that it com-
prises: ' '
(a) a safe and effective amount of an alkadienamzde

compound or pharmaceutically-acceptable salt
thereof, or mixtures thereof, of the formula:

. cnzunﬁfa

!

wherein X is O or S; R is st:aiqht or branched diene
having from Il to 23 carbon atoms; R! is OH or OCH3; an&

32 is_QH.or_a _'c - ¢

! 6 ester.

(b) "a'pharma¢éﬁticaily-écéepﬁébie carrier.

. =



éeuti cal | y-acceptabl e salt selected fromthe group con-—sisting of sodium
potassjum cal cium magnesium and afmmoniumsalts. 9. A conposition,
qccordl ng to.aim7 or 8 for parenteral admi ni strat gmammml’”ﬁmj
that it conprises at beast 90% by wei ght, eR®said ph

cally-accept abl & garrier. 10. A conposi tion according to G atm® ot 8 for

oral -admi-ni stration, characterized in that i t com prises from25%to 50%
by wei ght of said al kadi&narﬂdmmﬁdsxﬁmnmdrmga(ﬂwr@m 179, FRardlc-

[ 0 t 12. A
SO?Y;)ggI t7| E)(rjl ;ccghgii ng olégdtﬂ% al mﬁéﬂdljté&fé%%% e zé‘.“?‘zq ﬁi% %_{tplﬁa«ﬁﬁ i S
a [err] ester. 13¢e1;¢¥,@13p7€i$14¢m% Bakt taeleictied 1flrQ!lt the grouge oen-zed

|n that they are §§§@£ﬂ bf réuRiNE, PUUBFUS, Hd 1M, magnesium, and
ag,ft lyl-(2Z,2)-9, 12- ,oct :%égadl enam de,
nillyl-(z E)%l*‘“l enani de, N-vanillyl- | |
(E =9, 12- oct adecadi enanmi de, N-vanillyl-(Z E)-9,11- octadecadi enani de,
N-vanillyl-(E, E)- 10, 13- ng
N-vani | 1yl-(Z 2)-11, 14- €] cosaﬁ%lﬁ@ndmfcc°rding to Claim 7 or 8,
N-vani | | yl- (E E) - _for pazenteral adpiinistration, characterized in that it

comprises at least 90%, by weight, of said pharmaceuti-
cally-acceptable carrier.

P 10. A composition according to Claim 7 or 8,
] for oral administration, characterized in that it com-
prises from 25% to 50%, by weight of said alkadienamide.

11. A composition according to any of Claims 7
to 10 characterized in that R, is OCH3'and R, is OH.

12. A composition according to any of Claims 7-10
.characterized in that Rz is a C1 - 06 ester.

13. A composition according to Claim 11 or 12
characterized in that they are selected from the group
consisting of N-vanillyl-(Z,2)-9,12-0ctadecadienamide,
N-vanillyl-(Z,E)-9,12~0octadecadienamide, N-vanillyl-
(E,E)-9,12-0octadecadienamide, N-vanillyl-(Z,E)-9,11-
octadecadienamide, N-vanillyl-(E,E)-10,13-nonadecadien-
amide, N-vanillyl-(2,Z)-11,l4-eicosadienamide, and

N-vanillyl-(E,E)-11,l4-eicosadienamide.
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