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sciousnes_s. Anaigesics can be further classified in two main
categories: opioid analgesics, including morphine, codeine,
levorphanoi, and the morphine-like analgesics meperidine, and
methadone; and antipyretic analgesics, such as aspirin, phenace-
tin, acetaminophen, phenylbutazone, and indomethacin.

Although the precise pharmacological action of these anaige-

t he
their

sics is uncertain, there are certain effects which readily distin-

guish the opioid anaigesics from the antipyretics. In particular,
the antipyretics are weak analgesics, with much of their effect in
the periphe'ral nervous system, so that behavioral changes do not
usually occur. Generally, these analgesics relieve only somatic
pain originating' from muscles, 'ioints, tendons and fasciae, and
are ineffective against deep visceral pain. H'owever'. the opioid
analgesics 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 anaigesics is the fact that their
repeated use is associated with tolerance as well as psychic and
physical dependence.
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repeat ed.’use i srassociated with tolerance as well as psychic and physi cal
dependence. " * -2- It has been recently discovered that capsaicin, a
natural product of certain species of the genus Capsicum induces anal -
gesi-a.in animals. Capsaicin (8-nethyl-Nvanillyl-6E-nonenani de) and
"synthetic" capsaicin (N-vanillylnonanam de) are disclosed as 5

anal gesics in U S. Patent 4,313,958, LaHann, Jssued February 2, 1982.
Anal gesi'c activity of capsaicin has al so beel di scussed in the chenical and

medical literature, Yaksh 9
The ug_e of capsai ci n t U‘g °"d.’§°ﬁ3ﬁ8r 3"?‘?"?’%&? gﬁaﬁ c%%ﬁg%‘?d“ S éé’?fa )
U.-S. Patent -4, 546, nmduqtoof certam species of the genusCapsicum, ainduccuaml-

Decenber 14, 1981. g&scualsa.kdavs CRRPRLiA PSS ﬂl\&rﬁ' RYE6EPHGHEnaide)
cutaneous hyperal gésia and also provides reI | Q[]g@pngnp scer al EFI n_.and

severe pain. |n c@pdalsyntbetic’ algin; (Nnyan ) gre disgloged; as
conpar abl e 8 0 nor pansigesicst in W.iSs natemnc.ssganssmd Lapahb, issueclﬁébmryouc

oo ot o FSh AR of bRl AP Rk Hio YA MihcdIEtn ' ©

belong to either o cate ahal gesi CS, ove
Compounds st ruct ur the yc@@mhrand_) wedical c linemveebemclwngsc\fa&séu iet tale, -

Chélm al IlteratureSc-Bheéﬁ mfemsmmd(mg;gh THE aee of cab%&icwgﬁﬁfﬁrlevené
Synt heti o Pepper - FARIRREE SiBGAHRRCE 30  SiscinaAncl Broudatent 1hbebet,
(1954) listwthe relati ve pun- gendpaHahnapetr aki,nfifed Petébeoriiiouians;.
canese ot and 5o SR el 614945 g SEiBontCotonsny
di'sttoses a syn- theperigegp amvaism Pymd@arrrsbef °fAd°§9nW$§§r
N-vani [ lyl- [inol eaéwi@ |saifl SClPsSeérthin FR¥sts S, cdpsaidinl iprodGeesvaVVeevdihof
Dep. ‘analgesia comparable to morphine, yet it is not antagonized by
15 ~ such narcotic antagonists as nalorphine and naloxone. Thus,
'ca'psaici'n does not appear to belong to either of the major cate-
gories. of analgesics, described above.
Compounds structurally similar to capsalcm have been de-
scribed in the chemial literature. These references, though, do
20 not suggest analgesic activity for these compounds. For example,
~ Newman, "Natural and Synthetic Pepper-Flavored Substances
(6)," Chemical Products, 102-106 (1954) lists the relative pun-
gency of approximately 164 compounds, -including N-vanillylole-
-~ amide and other alkenamide derivatives of capsaicin. Ott and
25 | Zimmermann, Liebigs Ann., 425, 314-337 (1921) discloses a syn-
thesis for ‘N-vanillyloleamide. @A synthesis for N-vanillyl-
linoleamide is disclosed In Ferris, Australian Commonwealth, Dep.
Supply, Def. Stand. Lab., No. 89 (1966) (Chem. Abs. 67:22919).
U.S. Patent u,238,508'.' N'elson, issued December 9, 1980,
30 discloses 3-hydroxyacetanilide_"fo‘r use in producing analgesia in
' animals. U.S. Patent 4,424,285 : - LaHann, et
al., filed March 1-8,._1982, describes hydroxyphenylacetamides with
analgesic and anti-irritant activity. Similarly, analgesic and
o anti-irritant activity is disclosed for N-vanillylsulfonamides in
35 U.S. Patent 4,401,663, " Buckwalter, et al.,
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Styopl y, Def. Stand. Lab., No. 89 (1966) (Chem Abs. 67:22919).rU.S. Pat ent
$8, 508, Nel son, issued Decenber 9, 1980, 30 di scl oses
ﬂdroxyacetanlllde for use in producing analgesia in animals. U S.

. Patent 4,424, 2b5 S LaHann, et al., filed March 18, 1982

descri bes hydroxyphenyl acet anmi des with anal gesic and anti-irritant
~activity. Simlarly, anal gesic and anti-irritant activity is discl osed
for Nevanillyl sul fonanm des in 35 - 3 -y s Patent 4,401, 663, _
‘Buckwal t e rch 23, 198 vanil | sinUsS -
Pat ent’ 4ef51'86 &BEChBEI%‘kVHﬁ?EI‘N g?n%flureqsl I"%daNg %en 9§2Xé5;r?§g ol
‘N-vanill'yl carbamates I n U. BuckeaBear, 4et44&ATH¢dBMakV\h51 er982¢tamti. , fil e
June 3, -&ﬁaw:ﬁzlcarbamates Id - k@? no"PJi@ﬁ{‘ dﬁﬁﬁ@"@lﬁed that certain

met es

N-phenyl I S- nonoal kenam have anal'gesi ¢ “&ctivity in humans and
lower animals. Puckwpttesu et al., nliled durentnil %%- have potent anal gesic

?‘ﬁt ivity si mitaha% Ondw e gmm&red nthtatw&e.eta]ga NHpHenyimetHyl-¢igs s toxi c. 10
e prese i.qn VI es 0si or, use u0|ng anal gesi as

T hbandmneHerin8gs " have  Shaf s agtioR; h°inyideBRTIRREDS Aount o
a --corrpoura@imalSphalmapamulacal thesec elienabilides chave. tpodenbfanadgesit xt ur es
. thereof, alpjvity suﬁiélgr to thét! dFNRabSdiliH ab-.ftlkz% ‘é’ﬂﬁgfdrpu%w SieQgOr S, Ris =

strai ght or _ brfanc ci s- nonounsat ur at ed enyl having from il to 23
~carbon’ 255‘”“‘- - atoms; [err] is H OH or [err] is OHor a short-
cti n ester, and wherein at. Ieast-_one of [err] and [err] is OH or OCHS;
"_i”d . The present invention provides compositions, for use in o
. producing analgesia in humans and lower animals, comprising: u
(a) a safe and effective amount of a compound or pharma- '
ceutlcally-acceptable salts thereof, or mixtures thereof,

- 15 - of the formula.

) caznng;-a'

o : - Rz

wherein X is 0 or S, R is straight or branched cis-
_ . monounsaturated alkenylhaving from 11 to 23 carbon
25 , : atoms, R, is H, OH, or OCH,, R, is OH or a short-
chain ester, and wherein at least one of R1 and R2 is
. OH or OCH3; and _
(b) a pharmaceutically-acceptable carrier.

30.
DESCRIPTION- OF THE lNVENTION
The composltlons of this invention incorporate




(b) a pharnmaceuti cal | y-acceptabl e cafri e.r 30 DESCRI PTI ON OF THE | NVENTI O\,

The conposi ti ons of 'this invention incorporate - 4 - ~\
certain : N-[(substltut ed phenyl) methyl] -cis-nobnounsaturated am des :
(e. g, Nvanillyl-cis-nonounsaturated am des), or pharna- .
ceutically-acceptable salts thereof, (herein "nonoal kenam des") of the -
formula: 5 [ERR] wherein Xis O-or S R Is straight or’ branched, _

ci s-monounsatu- rated al kenyl having from 11l §Q 23-carbon atons; [err] is H,

CH or 15 [err]; [err] is OHor a short-chain ester; and wherei n' at

| easr\rone of R a'&@rﬁm' S W-P(smutcﬁi preﬁﬁé@hhheﬂwm%mmsmméaﬁumeal

carbon ‘at ons- and ferabl y nsaturat ed bo sitiQn

greater, i.e., '{ﬁ’f“é "k'eﬁ'@fmoﬂmi"ésa}f"r?gefa Pmi) ),Apgogha(rma-

pr ef erred are nnnuahhemameptdhdeesatts( therénf,20herein Pmonedlkenamidest) of
wherein [err] is- kﬁér%rﬁﬂ Jerr] is OH, and nonoal - kenani des wherein R is
a short-chain (i.e., Jerr ester, e.g., acetoxy. It has been found that
the "cis" for "Z") nopnounsaturat ed al kenani des have anal gesic activity
~significantly greater than that 25 of their "trgns" (or "E") isoners.
The "cis" prefix is used in designati n QU et ICHNHCs<REr s i n -which there
| & a doubl e bond between two carbon. atfo whetein the primry
substituent group for each of the tvvo o% atom; is on the same side of

t he doubl e bond axis. (Conversely s" isoner designates a 30
spati al arrangerrent wherein the pr?‘n‘ary qubstituent groups on each of the

- two car bon'&t ons in the double bond aremithe : :

O
wherein X is O or S; R is straight or branched, cis-monounsatu-
rated alkenyl having from 11 to 23 carbon atoms; R, is H, OH or

15 ' OCH3: R2 is OH or a short-chain ester; and wherein at least one

' of R and R2 is OH or OCH R preferably contains from 16 to

21 carbon atoms and, preferably,_the"unsaturated bond is at

position six or greater, i.e., wherein R is a (nZ-alkene), n is at

~ least six. Also preferred are monoalkenamides wherein X is O,

20 monoalkenamides wherein _R1 is OCH3 and R2 is OH, and monoal-

kenamides wherein R2 is a short-chain (i.e., C1—C6) ester, e.g.,
acetoxy.

It has been found that the "cis" (or "Z") monounsaturated

L alkenamides have analgesic activity significantly greater than that |

25 " of their "trans" (or "E") isomers. The ncish pref’x is used in
_ designating geometrical isomers in which there is a double bond
~ " between two carbon atoms ‘and wherein the pnmary substituent

' group for each of the two carbon atoms is on the same side of the

double bond axis. (Conversely, the "trans" isomer designates a

30 spatial arrangement wherein the primary substituent groups on

" each of the two carbon atoms in the double bond are on the

3]

" opposite sides of the double bond axis.)
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Si des of t he doubl e bond axis.) - 5 - Preferred nonoal kenani des _ |

those wherein Ris de- rived fromsuch cis-nonounsaturated fatty
9Z-tetradecen- oic (nyristoleic) acid, 9Z-hexadecenoic

| ei ¢c) acid, .9Z-octa--decenoic (oleic) acid, 6Z-octadecenoic .
l'inic) aci d 11Z-oc- 5 t adecenoic - acid, 1 OZ-nonadecenoic,

. acid, and 1 3Z- docosehoi_c',(—eruci c) acid. Particul arly preferred

nam des i nclude N-vanillyF-32Z oct adecenam’ de (N-vanillyl ol eanm de) -

4- acet ox nmet ho henyl th | -9Z-octadecenam de. Preferred
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@ived fror Usuche gissmonpunsgrueatednfattpdacids s 92+ tedrddecenihe
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mcayy-mlable monoalkenamide salts include the sodium, potas-

. sium, calcium, magnesium, and ammonium salts.

- The monoalkenamides described herein ¢an be readily pre-

[

L

pared by the following general synthetic scheme: _ _ N

' c‘_’zms Yar”

The fatty acnds used in the synthesis of preferred monoalken-
amides are commercually-avallable o
Compositions
The composntlons of the present invention compr:se
(a] a safe and effectlve amount of a monoalkenamlde
“and -
_ (b) a pharmaceuticalIy-acceptable carrier.
A safe and effective amount of monoalkenamlde is that amount




al kenanmide will-vary with such factors as the particul ar ‘condition 5
that is being treated, the severity-of the condition, the duration of t
treat ment,, the physi cal condition of the’ patient, the naturé of concurre
t herapy (|f any), the specific formulation and carrier enployed, and the
solubility and concentration of nmono- al kenami de therein. 10 _

Dependi ng upon the particular route of adnini stration, ‘a variety of

phar maceuti cal | y-acceptabl e carriers, well «@own in- t he art, may be used.
These include solid or liquid flllers di |l uents, hydrotropes,
surfage-active agewpish Aravidesa foalgasiag %SP&na"E\é'ét'“Qhé’"arﬂS'GHF"EPQt ﬁ@e
carrier enployed |paifOBeingC tircuted 4t at heasbﬁable beﬁéﬂﬂﬁhkleri@ﬂdieassis inten-

sufficient to prov uantit te p o] _
anal geS| c. Pharnac %f 5I |a3n}aér&e f'% ?P ¥ P ?Ef 6#"56}%&%}% %H %gnqsfefnggo '
tion, that may be 3lkenampisiecamid vamy avitltnesun!hﬁesﬂorsm tbe panticulan cendition

I ncl ude sugars, Stﬁfa‘ihﬂsbeﬁ@ e, amé ls&eeﬂiwlwafthaeéondmon therramauon
ge’ratln talc, calc &t’msu fate,
h

al ginic acid, pho & tregtment sotl?%t P8K§'°agr?ﬂr’§ftl' thesB?tJﬁPt: gg? ui'?;md
pyrogen-free wat erof d¢aneartent ptrerapgeif cany) ) ytm:cspeeiﬁlce foamulation asared

déscribed in the f ] ' P tasaU 4, , -
LaHann, et al., {Q %%ﬁ?ﬁ’&"’l?@‘? tnngg!uj%fl}%G%,%Bcuocg:%enﬁaet'ron of mlono
filed March 23, 1%5‘3"%@3411@!9"502 Buckwal ter, et al., filed I\/ay 25,

1982; and YpP 4, 443, 478eBursdingl tulion ethell partiddleﬁi o of BikinistPagée! red
carrlers for parenteral

t rat | ud I I
olgate, 30 pyvarmvdaﬂ@haer?m%a'p%‘%2§c§§g§q@£°$¥rr?%%e?a¥ﬁb+9ow? i the
pha haceu- tical | yaraccrepy e aised: r i'Bhese inclodposilid onslifoid fileest editdents,

23?}32'& '“Sf):]at LON, PERILFSESS , Alsulr PR BH0U T ad8RELY WY UNcaBbulalfng %ddistan-
- ces. The amount of the carrier employed in conjunction with the
15 monoalkenamide is sufficient to provide a practlcal quantlty of

material per unit dose of analgesic.

- Pharmaceutically-acceptable carriers for systemic administra-
tion, fhat"may be incorporated into the compositions of this -
invention, include sugars, starches, cellulose and its derivatives,

20 malt, gelatin, tale, calcium sulfate, vegetable oils, synthetic oils,
polyols, alginic a‘cid, phosphate buffer solutions, emuisifiers,
'_'isotonic saline, and pyr‘ogen-free water. Specific pharmaceutic-
| ally-acceptable carriers are descrlbed in the following U.S. Patents:
USP 4,424,205, '

25 _ . LaHann, et al., f’led March 18, 1982; USP 4,401,663,
' Buckwalter, et al., filed March 23, 1982; USP 4,460,602,
- Buckwalter, et al., filed May 25, 1982; and usp 4,443,473

Buckwalter, et al., filed June 3, 1982. = Preferred carriers for

| parenteral administration include propylene glycol, ethyl oleate,

30 pyrrolidone, ethanol , and sesame oil. Preferébly', the phafmaceu-

~ tically-acceptable ca'_rri_er,' in compositions for parenteral admin-

istration, comprises at least about 90% by weight of the total
composition.
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forms con@gentsg qﬂmiag agents, flakenm agentsy é‘lmmubm agentsS. Patent
. 3,903, 297

anaobﬁémn Isauaés Sen..aahfror%u 388% Ti%ﬁ‘-FhQ' HaBda"dq6e QS'tlons

dosage forns are de 1 n, Marshal |,

lid of aI
RE‘O tionNgyy A siRSa SHSPERTONS/ | 5°'?'"°(‘Baﬁ!@6‘|/ °'én8“??ﬁfbﬁé§“5 ed| tors),

id Oal

.359 427 2¥econstifutedO)fromhenarorefferivescarit ofrirdedr andnteffémesicet can al so

be ad | d t
Taying on PrabEERiodf RetBhbiiuhad it AR SLE drarkads . Bichiffnd| e
tissue. seelhtabbmpwvsntﬁns nrnwméme@m GWS“SlﬁYIGerﬁgesbﬁutsimndgm s 30

~and sol | de em@sedmahesﬂl QQEE&ﬂePsonfinélﬂﬁB”éQerﬂssaf&léﬂﬂ effgta tive
aII ast abgqu % and’ re era r\é rom apout 1%t o about
k@ﬁ&ﬂ?ﬁe %ﬁ?fFéﬁ Lcarp for . oral admmlstratlon ) |

anpunt ,
2%5 of th
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melude gelatin, propylene glyco_l, cottonseed oil and sesame oil.
Specific exampies of pharmaceutically-acceptable carriers and
excipients that may be used to formulete'orel dosage' forms, which
may be used in formulat:ng oral dosage forms containing monoal-
kenamldes, are descrlbed in U.S. Patent 3 903 297, Robert,

issued September 2, 1975,

25

30

Techniques and composltlons for makmg sol:d oral dosage forms
are described in Marshali, "Solid Oral Dosage Forms," Modern
Pharmaceutics, Vol. 7, (Banker and Rhodes, editors), 359-427
(1979), .

The composltlons of the present invention can also be admin-
lstered topicaily to a biologic subject, i. e., by the dlrect laying
on or spreading of the composmon on epidermal or ~epithelial

__tlssue. Such compositions mclude lotlons creams solut:ons gels

and SOlldS. These topical compos:tlons comprlse a safe and effec-

_tlve amount, usually at least about 0.5%, and preferab!y from
_ about_ 1% to about 2§, of the monoalkenamide. Sustable carriers

-«



-8: for-topical adm nistration of the nonoal kenam de preferably remain in _:
pl ace on the skin as a continuous film and resist being washed off easil N
by peéerspiration or by imrersion in water. Generally, the carrier |Is org

i n-nature and capabl e of having dispersed 5 ~or dissolved therein
nmonogl-kenami de. The carrier. may include pharnaceutically-acceptable

enotlients, enul sifiers,” thickening agents, and sol vents. Specific
system c and topical fornuiations useful | his.invention are described

he foll 5 4, 20,
8, t£82° USP 4% 4P ehfes amiiler ety of ‘the MbpbBANAMISY Herersiily *’eg%%usp
4, 460, 602, Birc lplaggalonethe gkinjas af cmt@hmys fim andoresistibeig washed
4,443, 473, Buckes ﬂy‘?rby eéer%’piratfdﬂ & &gn‘?mﬁerégﬁzm Jﬁl&b‘?am&@éﬂaﬂ

useful 15 _ herein, i scl osed

d
20 Addi tional for Hift Brgiee, i, og8anic in ?%FP&H a'?ir%apagb? at ham"q 6*3?%%0“9
adm ni str & i on of ormadissdiked ahedein the enahaad:lkermdden ThePcartidrd n60 intJSEe

4~532,139 and USP, ﬂaﬁﬁaﬁ'ce gﬁ:allgf-’a table eﬂ Tlh&;t%()”pgﬁlbiézﬂgﬁs of tfﬂ?@l?enln

i nvention are adnPnistered in’a safe and ectlvé amount, usual
about 1 ng to abodgerdse(Rng) sobrentsy preferably from about 200 ng to about

2800 ng per day, of asgesdr! keystemie. alli |topical formulations useful in this
' ‘invention are described in the fotlowing U.S.Patents: USP 4,424,205,

10
: LaHann, et al., filed March 18, 1982; ust 4.401.A63 = - Buck-
— _ walter, et al., filed March 23, 1982; USP 4,460,602,  Buck-
' walter, et al., filed May 25, 1982; and ysp 4,443,473,  Buck-
~walter, et al., filed June 3, 1982. Topical vehicles, useful
15 . herein, are disclosed in pgp 4,557,934 and USP 4,537,775'_'- :
20 .

Additional formulations, useful for paren-
| teral, ‘oral, and topical administration of monoalkenamides, are
o disclosed in USP 4,544,669, USP 4,532,139 and USP 4,544,668.
N~ s
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care nmust be taken in sone individuals to prevent adverse side

-~ dosages hi gher than the. fbregoi- ng are effective ,to' produce anal -
basi a,
efg ects.

USed to treat and prevent pain, and to provide anal gesia in various

-di sorders

" been used

topically

I nt raperitoneal®,

The nonoal kenam des and conpositions of this invention can :be

at the deeper structures, nuscles, 10 t endons, bursa and
joints associated with disease-and_xgayna, and in various other. conditions
in which ¢conpounds  such as aspirin, codeine, and norphi ne have heretofore

t0 allLWimiRiPRind 8Andi SRARERN ard hamiPngatkenani des and

conpositions of thenstant. i nven- 15

can- be admni nj st er ed

-

: ion _
-or systemcall'y. Systerf Cs_age,pqqcia&f? Y& QML - JHSYUIX hod of il
i nt roduci rfgorhaboutnbahg ctoaabolst 3600 mMd)eri dayppraffetdtdy bfrdm abogt |

T arnes don B U9 Bbout Fobd mBUBEH Bhy, '5C% HiRlkerdHiaY Sk

utane- ou Su

m ni stra?ion. 20

A preferr @S%Qﬁd’dgbﬁfpﬁ?aéhttbﬁ-afqra_ﬂﬁhﬂ are seffective tohpsoguce RNnuscul ar
i nj ection.gelta, TakdMlisibd Bilas i Ssbmd individddls &) lprevent ladiviepss for

.admpi.strati nmust be sterile. For nmamml.,s, especially humans,
<3¢ o oPeE? mat SR odpenaRTgiaTIes o a0 FPoR tinar ettt rom
~about 2 nidnventiboutanidie 2Used to tneptobndopoevéreh painie amde tacrmmidel e.

par ent er al
(assun ng

| ndi vi dual
" preferred

bgi Qe t Q4 d.
e o (SPER, hbrapk <7 e cRepar WrlBuftes  PhENREE, .

A

‘t ht®ugh ortendaasi RursaAnd dointsAsspeiated with djseasq podntrawme, #adsuni ng an
appr oxi matig basipudebaitr ebndRids) in NGhicth céMpounds Jsia¢h dies @spifinf r om about

1 ngt bout . 900 of k 1 d table. .. lndividual
Trom aboutod8iney PBA-BOTRNBRCRRLE ARceERIBEE ohen, Uafe @ puatiate esidy
Topi cal . aamdhidéscoatfoety can be used to produce | ocal or sys-

15

The monoalkenamides and. compositions of the instant inven-
tion can be administered topically or .systemically. - Systemic

" application includes any method of introducing the monoalkenamide

into the tissues of the body, e.g., intrathecal, epidural, intra-
muscular, transdermal, intravenous, intraperitoneal, subcutane-

~ ous, sublingual, and oral administration.

- 20

A preferred'method of parenteral administration is through

- intramuscular injection. As is known and pracﬁced in the art, all

- formulations for parenteral administration must be sterile. For

25

mammals, especially humans, (assuming an approximate body
weight of 70 kg) individual doses of from about 2 mg to about 400
mg of monoalkenamide are acceptable. Individual doses of from

‘about 50 mg to about 200 mg are preferred.

_A preferred method of systemic application of the monoalken-

-amides is through oral administration. For mammals, especially

30

humans, (assuming an approximate body weight of 70 kg) indivi-

dual doses of from about 1 mg to about 900 mg of monoalkenamide

‘are acceptable. Individual doses of from about 50 mg to about
600 mg are especially preferred.

doses ({fJ



tem c anal gesia, through directly laying on or spreading a safe and
effective amount of the nonoal kenam de, or conposition con- taining a L
nonoal kenam de, on epidermal or epithelial tissue, in- 5. cl udi ng

outer skin and oral, gingival, and nasal tissue. The anount of

nonoal kenam de to be topically adm ni stered depends upon such factors a

the sensitivity, type and location of tissue to be treated, the corrp05|t|on
and carrier (if -any) to be adnmin- istered,. qgd-the parti cul ar

nonoal kenami de to be administered as. 10 wel | as the particular

di sosder to be treat ed’opmiltiwnmteatlohocmlw uBealt Wﬁo(ﬁﬁedlcﬁ:hl ngpuisyeed

from’l'ocal) anal ggsi.c ts a red extent of s

anal gesi a 331I SO dg @Hﬁsgﬁ%@%s'&je?ﬁﬁf %b @rggtl %yé%u?ﬂ Y ﬁ/{ gmgeﬁaarﬁaéﬁ
the area of tissuand ceffective camauntanfl thee mqalkepauﬁdeh@mqmabmmde-
conposi tion 15 tajniriy Fheﬂﬁ&r{a%'ilﬁ‘eﬂdﬁﬁdék' antéﬁﬁu?ﬁal bre eptinenitt "dssue, in- ;

non-limting Exanples il |1]ustr 0sl -

a 0
tRe preseft inventi¥ging E%AWLI?H‘I'“ N—avanPFglyl %@W@fao@'&n%?ﬁaaeﬁssue° The
“(N-vani | | yl ol ean smpumtasofs ymdrivatketamide tei Bedtdpicalhe é&himweﬁedﬁﬂebﬁdds

[ ERR] Specific r h I
stispended in 25 ﬁ&? Wgagt&% % gt)r‘%a%éﬁs'%%%égﬁ 2t Z&dé’asb\%re
6.6-m of a 5N sotmtheohrqartewadhe semposision ndr canpier dif ranerd tQ)rbearadmm-
gdglh ti ongl 10 t]9 lés@aféciguhﬂa tﬂ@%ﬂi’ﬁdﬁ%ttﬁﬁrlﬂm\fﬁéﬁaﬁlﬂ? to b@hhaﬂnﬁ-ﬁstél?-eag akCe
a an g o oc ecen 0 ol eoy. C di ssolved In
“chl orof or /¥ was aﬁé‘é \El{i “%ﬂ' 4‘&9{' e toRe ttﬁ'éﬁ"eé’t |a|"fde(} £ofXtetol? s,
‘aljowing it to cowhidho systamt:e(mxardisungwshihefmnxtlucaﬂ)szalgéﬁa effeced arat o
3000 M water, |ay par d e C h yl
10 et her. Th%észrﬁactﬁﬁﬁe?’éé\?\'gstﬁgdS%Wgcfk%g% ?ngg%r\%{ u&g#
. such factors as the amount of monoalkenam:de the area of tissue’

to be covered, and the abxllty of the monoalkenamsde composxtnon

15 | to penetrate the skin tissues. :
' The followlng non-llmatmg Examples |llustrate the composn-
tions - of the present inventlon. .
'  EXAMPLE | -
L N-vamI!yl-SZ-octadecenamlde (N-vamllyloleamlde) was synthe-
S 20 “sized by the followmg method
S | cﬁ.'m.*cf
A\ - o 2 37 CH,NH,
: 25 : NGOHI ' '
_ ' HO . HO - Y _ i
_ _ . _ OC83 o _ OCH3. c1¢u.(cuz)7cn CH(CH ) CH3
" 30.
Nné': n & cu(cH,).CH
: (cn2)7 (CH(CH,) ,CH;




/gpni 'l yl - 9Z- oct adecenanm de was obtained. Purification by chro- matography
ca gel with 40% et hyl acetatel hexane) and recrystal- lization from
‘et harol _and wat er gave 5.9 g-of analytically pure 15 product. Its
structure was confirmed via nucl ear nmagnetic reson- ance and infrared
spectroscopy. In the above exanple,_ ? -tetradecenyl chloride, 6Z-octade-
cenyl. chloride, 11 Z-octadecenyl. chioride, 10z- nonadecenyl chlo- ri.de,

. 13Z-docoseg &,?QL?{,I d? ,5a§d oHybRya eq J,,Qg%% VIARimeLHCI wa_s,ubst i tut ed

for 9Z-oct % cen ori ' respgctlvel ere htal ni ng each ¥
respect i ves'-hFRﬁm{ ed in 23| b BN N -d MWL "1“31“'% M Jgend %(5" Hi$Ssi ti on, <
_accor di ng Agdedewere 56 tmii 6F @an5Nosolution aﬁ@amﬁmhwtm miRbure was

R S RURRLIL e R L R

- noiSo- ol eatehiligdl imen ice bath, and 5 g of SZ-octadecenyl chloride mlegﬂ- -
- The COMPOSEhlbPieyas. di?éiﬁvé&’ 3 ”BHI%ero?-ﬁP' Wha$Na@ded hﬁréW Irpigani de in

the liquid solvenfs. | N ect e subcut aneousl
With oqz n'!‘"ﬁP"Fh‘@a%éHﬁBs? T'Z?ﬁ’ ?)9 g‘d&"gf‘ﬁﬁ éﬂ!ﬂ"(j@ﬁu‘& 0 come;$0 ropmaNPLE |?/|
A C‘O.r’rpOSlI t temperacges.di Mhel anikbere masanthqm\qnﬂrledn ;ntf__ootsppanwnwata* al

| honadecRyahs (siedvatEa." by Bhe | 8GuEULd Diaya¥L Sklteaa Wit bty -

~ (pdfcent - b?thﬁﬁl-ghﬂ"e %wquen@ryyggped with HCI, 'sodium bicarbg%te,

water, and brine, and then drled and flltered 7.63 g of crude

; , and brine, and then dried and filtered. 7.63 g of crude -

N-vamllyl-QZ-octadecenamide was obtained. Purlf'catlon by chro- \J

o matography (silica gel with 40% ethyl acetatel hexane) and recrystal-
o '-hzatlon from methanol and water gave 5. 9 g of analytlcally pure
15 .product. Its structure was confirmed via nuclear magnetlc reson-
' ance and infrared spectroscopy. :
~In the above example, QZ-tetradecenyl chlorlde, 6Z-octade-
cenyl _chlonde, 11Z-octadecenyl chloride, 10Z-nonadecenyl! chlo-
- ride, 13Z-docosenyl c_hloride--, ‘and 9Z-hexadecenyl chloride are

| 20 substituted for 9Z-octadecenyl chloride, respectively, there‘by
' obtaining each respective N-vamllyl-alkenamlde.
' EXAMPLE. 11

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

S N-vanillyl-9Z-octadecenamide _ = 127.8 mg N
| ethanol o 0.3 ml '
Tween (RM) 80 (polyoxyethylme (20) 0.3 mi
: sorbitan mono-oleate) o
_ _ .Sahne S | 2llml
30 * The composition was made by simple dissolution of the monoal-

kenamide in the liquid solvents. A mouse weighing 30. g, was
_-mjected subcutaneously with 0. 2 ml of the composition, producing
- analgesia. .

L



pol yet hyl.ene gl'ycol , 17% wat er .
10%benzyl al cohol : 1% 10 The nonoal kenam de N
di ssolved in the carrier.and a human subject, weighing 70 kg, is Injectg
subcutaneously wth 1.0 m.of the conposition thereby prepared,

prodqc1ng anal gesia. At eight-hour intervals, two nore subcutaneous _
injections are made, of 1.0 ml of the conposition per administration, for a
total of 15 300 ny N-vani | 1 yl - 10Z- nena@lecenam de adni ni st er ed over a

twenty- four hour peri-od. In the above exanpl e,

N-vagil yl - 9Z-t et radecenani de, N-van- i E&A‘Madecenam de, N-vanillyl-
Z-oct adecenam de, 9- W%M\'pbsﬂio‘ﬁanéééo}‘m t@qr@dw&?entnorﬂnﬁ’or paren-

9-et hyl -N-vani | | ¥ ?Z- ? e {Ra Ja[ subst i Iﬁdi

respectively, iﬂ'ati@z& '?ld?ﬂﬂcfe oligying ingy: ?ﬂtFaI ly
simlar resul ts EXANRVanilly A1 aZ>xmooadéceramide cor di ng 100mgAmi of icantier

i nventio for par en I Is made with the foll ow ng

cdnponen'?% %&@q@m Py @Ewgdecenam de 128 100nmg/ m _of

carrier carr| er (per cent -R¥P "@ngwc%esams oi |

- 98% benzyl al cohol polyethylene glycot 2% A hunan subj-qgg, vei ghi ng 70
kg, is injected via deep v&agt r a- muscul ar injecti oq with 1.0 m of
t he .conposition prepared e, produ0|ng anal gesi a. E% In the above

exanpl e, N-vanillyl-10Z- reemzytadcohel de, N-van- illyl-9Z- dod®cenani de,
N-vani 11ylg 1-3Z- 40Sqdm l@é‘nani‘idz hé’d&@éffrvew‘ Vﬁ”'t;\gwca?ﬁePCEﬁﬁe%erIﬁW\%?]

N-vani | |yl -9Z- oct adecet hi gam d r oxypheny
%oct adecenani &¥ bject, Sym;gbqn_g 70 kg, is in]ec’ted subcutangously w1th 1.

the composltion thereby prepared, producmg analgesia. At

eight-hour intervais, two more subcutaneous injections are made,

of 1.0 mil 'of the composition per administration, for a total of

15 300 mg N-vanillyl- -10Z-nonadecenamide admmlstered over a twenty-'
four hour period. ' : o

In the above example, -vamllyI-QZ-tetradecenamlde N-van-

illyi-sz-bctadecenamide N-vamllyl-1 1Z-octadecenamide, 9-methyl-

_ N-vamlIyl-QZ-octadecenamlde, . and 9-ethyl- N-vamllyl-QZ-octa-

20 " decenamide are substituted, respectively, for N-vamllyl—loz-

: nonadecenamide with substantially similar resuits.
EXAMPLE 1V

A composntlon accordmg to the instant invention, for paren-
_ teral admlmstratxon is made with the following components:

N 25 - N-vamllyl-B_Z-octadecenamlde 100mg/ml of carrier
carrier (percent-by-weight): ' .
. '  sesame oil - S - 08%
R benzy! alcohol | - 2% ;
J A human: subject weighing 70 kg, is mjected ‘via deep-intra-

30 muscular injection, with 1.0 mI of the cornposxtion prepared above,
' ~ producing analgesua. ' '



J:ally S|mlar results. EXAMPLE V A. conposition, according to the

5, tuted, respectively, for N-vanillyl-9Z-octadecenanide, wth sub-
@ant i nvention, for paren- teral administration, Is nade with the

foll owi ng corrponent s: 10 - N-vani | | yl - 9Z- oct adecenam de

‘100 ng/ M of carrier carrier: sodiumcitrate buffer with (percent- bytotal
weight): lecithin ’ _ -13 - - 0. 48% car boxynet hyl cel |
ul ose 0.53% 15 " povi-done

0.50% et hyl " nar e dbove example, N—vamllyl-1OZ-Qoﬂtéﬂ/edern%ﬁii’de,pN-%Eﬁﬂ

subj ect . WYGhET '&%rsﬁgézﬁﬁate Vol 1 addedhatdl . BSR4 MUY
I nt ranyscml-&anilmleu nadenehhmme, 8l-wanidly1+9%-octadeaethioamideor amdi above,
~produci ngal %%k%d%ﬁﬁmeﬁpgﬁﬁﬁi%&ba&aﬁﬁg%d'aﬂ% t gubLg-i nst ant

I nventi-on, Ifigi rati.on, s by adm X1 ng the
fo} | owi ng tlétﬁﬁ::o-" espectively pofars:N m% it ngub= 100
g/ of gtdritislly Sehitert resWiEs OCt adecenam de carrl er (percent by weight):
~ethyl oleate Q OOESQ/ : benzyl al cohol
2.0% A human subject, weighing 7 nj ect ed via. intranuscul ar
| nj ection, w tA compositiasy, amrdlmpdgl theoingtaapdnventiony dor paventuci ng

anal gesi ageral adrfinistration, is made with the following components:.

10 N-variillyI—QZ-octadecenamide _ 100 mg/ ml of carrier
| ' carrier: sodium citrate buffer - o
. with (percent-by-total weight): : - o | GV

lecithin o .0.48% .
'carboxymethylcellulose - © 0.53%

15 _ - povidone = | - 0.50%

' ' " methyl paraben S oemng

propyl paraben - 0.011%

. The above ingredients are admixed formnng a suspension. A
_-human sublect weighing approxumately 70 kg, is injected, via

20 | _ intramuscular injection, with 2.0 mi of the composition formed
| ~ above, producmg analgesia.
EXAMPLE i

A comp051tion accordmg to the mstant invention, for par-
_ enteral admmlstratnon, is made by admixing the following ‘compo-
.. 25 - nents: : - _ N\,
N- {('l-acetoxy-3-methoxyphenyl)- ' 100 mg/ml of carrier -
-methy!]-9Z-octadecenamide | - |
carrier (percent by weight): .
. _ ethyl oleate o . 98.0%
30 benzy! alcohol " - 2, 0%
"~ A human subject, welghmg 70 kg, is mjected via mtramuscular
injectlon with 2.0 ml of the composition prepared above pro-
ducmg analgesna.



In the  above exanpl e, N-[ (4-but okyi 3- met hoxy- phenyl ) net hyl

] -9Z- oct adecenam de and N-[ (4- propi oxy-
3--met hoxyphenyl ) net hyl | - 11Z- oct adecenani de are substi t ut-ed, / -
respectively, for . N-[ (4-acetoxy-3-nmet hoxyphenyl) -

met hyl | - 9Z- oct adetenam de, with substantially simlar results. EXAVMPLE V¥ :

A conposition, according to the instant Inventi on, vvas made- wth the
fol | owi ng conponents: N-vaniliyl-9Z-oct ad'edén'am de - 20 rrg 10
sesanme Oj | The nonoal ken g

di SSS‘[ |ved in the sesdfle oithecar rakgveand ‘E’f?é“@ﬁl' ut i Nrt{kRUeRY3 'ﬂ?& %%'

adm S'Le; ed O(rja|drtén§l®]rﬁeth?l],-9m@hdé@nh6ﬁdg (reandti ng |N-[L4epeapioky200
my per kg) produ e 117 E

VIl A conpositi %’nnﬂgg@r%eiaﬁ%ejt?\wel |1F1§t%1d?decr$\?ea 'l on, S'r or a?wa

admi ni stration, irespectivelyth the f&Mn owi ng crénwnmtgxy-3-methoxwohenyl)-
N-vani | | yk- 97 Ocﬁﬂiﬁ?ﬂn@mﬂﬁadecenamléﬂom f&:b@fa:ﬁiﬁlw SImifd refiits.
(percent - by-wei ght): q ycol :
100% 5.0 m _of the syrup t her eby prepa nistered orally to a human
subj ect, produci ng anklgagpositiom, tabeomiogetoe)thaﬁhstarftl inwention ,agest made
swaetenl ng agent %{i?ﬁ'%eafblﬁmﬁé’sﬁ%myoﬂ%f?e manni tol and saccharin, and

preserva- 'ves suc erin, methyl paraben, propyl paraben,
benzoi c aci d sodi um’ﬂre‘fmﬁ‘l'e'%mfitaﬂm!“ %re added, sing?y B8 in com
bi nati on, 1p0 t he conpsasameasil f or red above, with subst anti a.Bymbi-m | ar

results. - 15 TheEXn'xAbnoaﬁ(enamlde was dissolved in the sesame oil carrier and
~ the solution thus obtained was admlnlstered orally to a rat,
weighing 100 g, (resulting in a dose of 200 mg per kg) producing
analgesia.
15 .. EXAMPLE VLI

~ A composition, according to the instant invention, for oral
administration, is made with the following components: '

N-vaniIIyI-9Z-octadecenamide " -~ 100 mg/ml of carrier
_ carrier (percent-by-weight): ' ' ' '
20 propylene glycol 1008

5.0 ml of the syrup thereby prepared is admlmstered orally to a
human subject, producing analgesna.

In the above example, flavoring agents, sweetening agents
such as sucrose, lactose, mannitol and sac;harin, and preserva-
25 tives such -as glycerin, methyl para_ben,' propylparaben, benzoic
'~ acid, .sodium benzoate and alcohol, are added, singly or in com-
bination, to the composition formed above, with substantially

similar results. - -' - '



- .A'conposition, according to the instant invention, for oral édn*i ni stration,

1 /m of carrier 5 carrier (percent-by-wei ght) cot t onseed

“is _made with the follow ng conponents: N-vanillyl-13Z-docosenani de
oi-@

conposi tion fornmed abové. Two capsq%es are adm n- 10 istered to a
- hunan subj ect every -eight hours, producing sus- tained anal gesic effects.
EXAMPLE X A conposi tion, accordigyamprLin | nstant | nvent | on, for oral N
adm nistration, 1s nmade with th opents; - ' s
Conponent A composition, accordIBg| o then %aﬂ aqnvpgﬂo&, for oral -4
- Nevani | ybdﬂnﬂﬁsmmecenaaudemth the fdllowing componed®$: ng st ar ch -
) S 5
m crocryst al l'i ne cgﬂﬁ *%ﬂ?g’%&:@?&rﬁrﬁde ' 100 %’dﬂi 8f carnecol | oi dal .
sig i con di oxi g:grrle (percent-pysweight): 2.5 povi done . '
2.5 c];bﬁngggaq,,i ngredi ents are adm xedggnto a bul k mxture
total ling 100 g i S ;abl ets are-fornmed, usi Q%tabl etting rhathods
known in the art, ning 0.5 g of the bulk M xture. A 25:

human subjSett gevaitgrnapguhqspr eanhr&taaduyg ® \&qjumesoﬁaloaBl lyl.adne rfilledt er ed two

~of the ta o) ny Ydfdfin- PT 0duci ng
- anal gesi aWi@(AmgLEé 5‘2“ k CONMpOS| ; i on, gog'gcorw @ Le nst ant li"nvent i on,
fot0 oral Buered to;dnihyman asykject |%VWd@'Qﬁ'tt H“"c‘-lféof BF'P‘B‘JGF ng &Y8ponent s:

- 16 - tained analgesnc effects.

A composntlon, accordmg to the instant mventxon for oral
admmlstratlon, is ‘made with the following components:

15 ' Comgonent - Bulk Individual Tablet
' N-vanillyl-10Z-nonadecenamide ' ‘70g . 350 mg
starch & 30
_ magnesium. stearate I - .. 5
_ microcrystalline cellulose = 20 100
20 colloidal silicon dioxide o 0.5 . . 2.5
' - povidone . T 2.5 12,5

The above ingredlents are admlxed into a bulk mlxture totalling
100 g. Compressed tablets are formed, -using tabletting methods
known .i_n':the art, each containing 0.5 g of the bulk mixture. A

ol 99%benzyl al cohol 1% Sof t .
~gelatin capsul es, each having a volunme of 0.3 m, are filled. with the

=

EXAMPLE X . = - o

- 25 human subject, wei_ghihg_ approximately 70 kg, is orally admin- , /.

istered two of the. i:ablets', for a total dose of 700 mg of mono-
alkenamide, producing analgesia. : |
: EXAMPLE X!
A composition, according to the instant invention, for oral'
30  administration, is made with the following components:

€



Conponent = Bul k  Individual Tablet

~N-vani [1yl-9Z-tetradecenan de 100 g - 500 ng mannito
97.2 = . 486 acacia . ' o 5.86
star.ch ° _ . : . 9.62 48.1 talc
3.2 16.0 calcium stearate | ' 0.42

~orange flavor m x 1.06 5.3 The above
i ngredi ents are adm xed into a bulk mxturdétetal l'ing 10 - 217.4 g.

Chewable tablets are forned, using tabletting nmethods known in the art,
each{cont ai ning 1. 09 Gompondm bul k mi xture, for a_B.g!_EaI dndMQualaEab!ej,

formdd. A human Wa‘?ﬁﬁ 1-92Lhidkbcanamide - natel y 160 i s o50al Yy
adm ni stered three of e tablets, for a total 'd059973 1500 ngus%f

monoal kenami de, ﬂPm&‘? ng anal gesia. 15
EXAMPLE XI| A corgeaelati on, according to the instantSi86ention, 2%B oral
adm ni st rat I on, |§apage with the follow ng conponengsga N-vani I lggl 11 1
Z-oct adec@nami de 1000 rrg starch

10.2 20 magrf@d§ um stearate 3.2 - 16,0 5 1 A
capsul e i s made taélé.u}nl stearstd h the above I ngredi enosy2 and adm rgi.stered to

a-human subj ect, vvel oxi mately 70 kg, prod g anal ge EXAMPLE
Xl 1l 25 8 oﬁ%ﬂpﬁs 03|t|on ‘accordi ng F {]he i nsta t§ '

i nvention, for topheabavénrinmgradientsoare |a$|nil8=deu1tphaobg'rk anipetiuten dotaldng

fol | owi ngy 60”130“%7Su(§6r(@§wmé RBIEE QPé)forHeaarhéuh tﬂe&ﬁ@%@%é@ de .
2 0%|sopropyl nyristate 8.0 n oi |

oI eat e _ a total of 200 Salﬂ%%mrhﬁdl gArrhuman subject weighing approxi-

0. 5% mately 70 kg, is orally administered three of the tablets, for a

total dose of 1500 mg of monoalkenamlde, producmg analgesna. '

15 . : EXAMPLE XII

' A composition, according to the mstant'. invention, for oral
administration, is made with the following components: :
N-vanilly!-11Z-octadecenamide ' _ 1000 mg

starch | - 10,2

20 magnesium stearate .= - . ) B
A capsule is made by filling with the above ingredients, and
administered to a human subject, weighing approxxmately 70 kg,

producung analgesia.

- EXAMPLE X1l
25 : A lotion composition a'ccording to the instant 'inven'tion' for
topical admlnistratlon, is formed through admlxing the followmg
components (percentages-by-weight)

g N-vaml|yl-62-—octadecenamnde | ' 2.0%

R | - isopropyl myristate - . - ' | 8._0%"'
‘30 : corn oil - - - 5,0%
propylene glycol o ' ' '5.0%

triethanolamine oleate - ~ 5.0%

xanthan gum - 0.5%

water o | _ 74.5%



- |

" 74.5% -17- ApprOX| mately 4 nl.
otion forned.is applied to a 80 cnR2 portion of the skln of a human

produci ng anal gesia. In the above exanple,-

N-vani | |yl - 9Z- oct adecenanide-1s sub- stituted for , : .
yl - 6Z-oct adecenam de,. with substantially 5 simlar results.
XI'V An oi ntnent - corrp05| tig 7 according to the instant invention,
cal adm nistration, is formed with the fol |l ow ng conponents

N-vani | |
EXAMPLE
~for topi
(per centa
2.0% ol e
- 40. 0% pr

HSQTW ﬁ:‘ﬁfél?hh) ml19f the lotion forMédi is %8]:3113 Q&t@%c‘%ﬂﬂm de
l 0 C al cohol
oliﬂﬂtié’ﬁb°§lt§?60$km of a human subject, produczgg (F%%'%‘orrponent s are 4

i

adm xed and apprimel rabbeéyeaeamleof Nt-banillyl-9Z-octadetemamides isppuld-ed to a 100

cn port
| Five c
o a non
| ncor por
Al kenam
N vani

D

8- et hyl

f or mul at
.10

15

i%g' Rba ! "for X -l ﬁ% LR e%%tm?@m%v%ngsaﬂa{agﬁm
onpoSILi onNs wer e prepa eac al n an equi - nolar
osimidenarestdtser ot her aI kenam de. The 20 aI kenam des

ated into each corrp05| tgmpggest foll ows: Conposition
de A Z-pct d
", . intment ompenisiod. AETaTi, 1 388 SCHRL IR 2

EXPERI MENT
quantity

for topical admirlistratioh, yis- Sirmed: wd&ceharfouewﬁxg components .

o 7 (o o) s e

N-vamllyl—11Z-octadecenamtde _ 2,08
_ oleyl alcohol S . 30.0%
~ cetyl alcohol | " 40.0%
propylene glycol . | 28.0%

"The components are admixed and approximately 6 mi of the
ointment is applied to a 100 cmz portion of the skin of a human

. subject, producmg analgesna. _

20

25

30

_ _ EXPERIMENT | _
Flve composmons were prepared, each contaimng an equi-
‘molar . quantity of a mon_oalkenamlde or other alkenamide. The

. alkenamides incorporated'into each composition were as _follows:

. Composition o Alkenamide
A o N-vanillyl-9Z-octadecenamide
B a N-vaniIlyl-GZ-octadecenamide_
.C N-vaniilyl-9E-octadecenamide
D _ N-vanillyl-GE-octedecenamide
E- - B-methyl N-vamliyl-GE-nonen-

_ _ amide (capsalcm) N )
Composmons ‘were formulated so that equal volumes of car-
rier contained equimolar amounts of alkenamide. For example, the.

_ specuflc formuiatlon of Composition A was:

N-vanillyl-92-octadecenam|de o 127.8 mg
ethanol 0.75 mi
pyrrolidone ' 0.75 ml

)



ri er contained equi nol ar- anounts of al kenam de. For exanple, the- 30
speci firc formul ati on of Cbnp05|t|on A was: N-vanillyl-9Z-octadecenamn de
127..8 ng et hanol 0.75 m pyrrolidone

0.75 m -18- The degree of t hermal anal gesi a i nduced by each of Co
tiong A.through E was determ ned by the "nouse hot plate test" (NMHP)
addi tional conposition, F, containing no al kenam de, was tested as a
vehicle control. The MHP.system |s desigmed8to 5 : . detect and eval uate
agenis which el evat-e the threshhold for -the perception of pain

Clasgical ly, this netFheidegsesofthermal 2palgesianinqyced BYe%%ﬂ’U&f Lamnasiv
(narcotic) analgefns AJeAFSugts B fwaks detérmihed . by LibeC 9o W HUtS pRItE Oteistr

toxic quantities, |pyret| nal eS| cs, .such as- aspi.rin or et anmi.nophen,
exhi bit 11ttle oMl AR s8gffihateomipsitiel > SoRFaIRInt TR, AICERmEE a0
CF-1 mice were unas ththaasuat aebm!ﬁh cahkmiam'ﬂ@ M syistemnis designedt to
procedur eg consi sigagecf aaaaeomaee F‘%’eﬁ'&%ﬁirchnm%t@ntr@ iﬁ%ﬁﬁﬁ:@%&e%é 0

58C and obser vi ng’ its behavj or. e point In nmouse
either rapidly 1 e"cept"f"h ePAR- | | Clasaicaly. othis; methed has Beanqutilized ¢ he
total el apsed ti lprnﬁan)m ttbeedaluate @pididc (nadotic) haniilgakitd agenfsiceuchsas

det er m ned ( her el ok ERRONYbdd Cadminidterddi i SBRIES Subh et O sABRFLIC Y

nouse reached si X y PaET6nd Was™ r eno rom 0 as
to prevent organiebalgesisse, suehi ash@spirip Ats @cetaminophen, exhikitlifdle a8 wo xty
- seconds. 1glence, at;{]e.@am ermana@gtaﬁl e response time for any particul ar

t t d th d
?%ﬁﬁée' i me was. deiUPNPROR) 10 cmele, HEL1C Rige, HRCE , dpod oo evaHiptE o epcl?

CONPOsi ti on. The afkenathide comgpsition.t | Tiw weste procedured consistet lpfnplacing n
the | ~* a particular mouse on a surface heated to 55°C and observing its
' behavior. The point in time at which the mouse either rapidly
- 15 -fanned or licked one of its paws was noted, and the total elapsed

time from the first contact with the heated surface was determined

(herein "response time"). If the response time for a particular

mouse reached sixty seconds, the mouse was removed from the

hot plate so as to prevent organic damage, and the response time

20 recorded as sixty seconds. Hence, the maximum ' measurable
response time for any particular composition was sixty seconds.

For each mouse in a group, the pre-drug 'response time was

determined, i.e., before administration of the test composition.

The pre-drug response times were averaged for each mouse in the

\ _

S 25 group, ranging from 4.7 to 5.3 seconds.
_ _ The. MHP test was repeated 3 hours after each mouse in a.
e group was injected subcutaneously with 0.2 ml of the compositions

to be evaluated, resulting in a total dose of 0.68 millimoles of

~alkenamide per kilogram weight for each mouse. These post-drug

30 response times were noted and are set forth in Table I below for
each composition tested.



25 group, ranging from4.7 to 5.3 seconds. The MHP test was repeated 3
« hourg after each nopuse in a group was injected subcutaneously with 0.2 ni
_ %- conpositions to be evaluated, resulting in a total dose of 0.68

s nol es of al kenam de per -kil ogram wei ght for each nouse. These c

" post-drug 30 response tinmes were noted.and are set forth in Table I,

- below for each conposition tested._ 19 TABLE | .Conposition- '

- Al kenani de Response ‘Time A ' _ _
N-vani | Iyl -9Z- oct adecenani de TABE gec. B _ -
N-vani | I'yl - 6Z- oct adecenani de o % . . v
N-vani | | yl Compesitigiecenanide  Alkenamide - esponse Time -

N-vani | | yI~- 6E- act adecenami-d@niltyl-9Z-octadecen8mid hy| - N- vahd segd - 6E- no-

60 nenam de F vehi cl oRd I g o 5 10
: _ _ _ - =62~ . 46
The data in TaBle | denor -tvFgﬁgﬁt ato%tk%(jeecr?{)‘ﬁgéﬁ?enam des of the present
i ngention, e.gC N-vanil INAvapiiyJc9Erhstedraenamidgd N- 9
vani |  yl - 6Z- ocpadecenan evahfinA-6ELethdécdnbinidd i gher ana gesic acti -
CLAIM5S 1. A canposition for use.in. Joii_%n% anal gesi a é humans or | ower
ani mal's, charaBterized i #‘F‘ﬁmy'l'p'ﬁﬁ‘b‘l’/i M%Ta) a safe’and effective -
amount of ‘a nonoal kenam de aemgmided or pharmaceutically-acceptabl e salt v
1 hereof, or m xtures therggh.eOforehs formul a: [ERR] mher_gj;n Xis Oor S R
s straight or branched o A : T o
- 10 The data in Table | demonstrate that the monoalkenamides of
the present invention, e.g., _N-vanilIy_l__-QZ—_oqtadecenamide a_nd N- . -
vanillyl-6Z-octadecenamide, have significantly higher analgesic acti- o/

vity .than their trans-_-monounsaturated alkenamide isomers.

+*

[ 3]




- Ci s-nonounsat urated al kenyl having from 11 to on at ons, [err] is H
OH,or [err] is OHor a short-chain ester, l“luﬂmL one o
[err] -and [err] is OHor [err]; and (b) a pha ‘Ll““l ptabl @

'cgrrler 2. A conposition, accordlng to Claim 1, +charac-"tefized in th
is straight or bfanched, cis-nonoun- saguated alkenyl having from16 to 21
carbon atons. 3. A conposition, according to Claim1l or 2, characterized in

“that [err] is [erf] and [err] is OHCLAIMSA conposition accordlng to Caim-
1-or 2, characterized in that R is a short-chain ester. S.- A conposition,
acéording to any of .0 ai,nms,_1- a erize hat it ses a
phg?ﬁaceutlcally &5epfaEPEp§§F%q8 gFﬁmﬁBgBd?§éW§ﬁFd§E§§ ), "E8P2ct ed

~fromthe groeg domgmsamd@adﬁ.sc@amnptpaﬁaedldm;thahci&nponggnsesun1 and
ammoni um sal ts. . () 2k glfe énaOEEQ%bE Bgﬂ%degatﬁoﬁ§¥1ﬂE Qﬁ&h@s 1-3-

and 5, characterlzed in that sald nonoa kena

fromthe group conS|stFR&EGPnﬂ-9£nPPP§W3°92$@§P#56€96ﬁ&ﬁ#éb1e salt

N-vani | Iyl - 9Z-oct adeceraeirédef , NorVamikithyest £heseadsCcofathde formula:

“N-vani | lyl -11Z-oct adecenani de, N-vanillyl -1 QZ-nonadecenam de,

N-vani | I'yl - 13Z- docosenanmi de, and pharnaceutical | yXacceptable salts t her eof .

and nixtures thereof. 7. A conposition, -ccgmﬂm@é.LQ any of Clainms 1-3 and

5-6, characterized in that said nonoal k

N-vani | | yl -9Z- oct adecenami de. 8. - A couRQS
1, : R

|on, accordlng to any of Clalns

N
' wherein X is 0 or S, R is straight or branched
cis-monounsaturated alkenyl having from 11 to
23 carbon atoms, R, is H, OH, or OCH;, R, is
OH or a short-chain ester, and wherein at least
-one of Ri and Rz is OH or OCH3; and
" (b) a pharmaceutically-acceptable carrier.

2. A composition, accofding ﬁo-Cléim 1, charac- -
- terized in that R is straight or branched, cis-monoun-
saturated alkenyl having from 16 to 21 carbon atoms.

, _ 3. A composition, according to Claim 1 or 2,
~ characterized in that R, is OCH3; and R, is OH.
4. A composition according'to Claim 1 or 2,
~ characterized in that R, is a short-chain ester.

5. A composition, according to any of Claims 1-4,
'characterized in that it comprises a pharmaceutically- '
accéptable salt of said monoalkenamide compound, selected
from the group consisting of sodium, potassium, calcium,
magnesium, and ammonium salts.



R

2y 4._gnd 5 Hiharacterlzed in that said nDnoaIkenan1de S e

ncet o ‘mm | et hyl'] - 9Z- oct adecenani de. 9. A conposition:
ging t -8, for parenteral adm nistration,

“cha'.cterlzed in that it cOnprises at Ieast 90% by wei ght of sald

- .pharmaceutical |l y- acceptable Cakrpes. A conposition, according to any
of Clains 1-8, for

from 25% to 509by %ﬁggiﬁisééﬁ#%m““i 861 Ght 25 Chadlif'ald. comprises

~and 5, characterized in that said monoalkenamlde com- P
pound is selected from the group consisting”of N-vanillyl- '\gﬁ
9z-tetradecenamide,: N-vanillyl-92Z~octadecenamide, N-
vaniilyl-Gz-octadecenamide, N=vanillyl-llZ-octadecenamide,
N-vanillyl-loz-nonadecénamide,.N-vanillyl=13Zfdocosenamide,
and pharmaceutically~acceptable salts thereof and mixtures
thereof. _

: 7. A composiﬁion; according to any. of Claims 143_
and 5-6, characterized in that said monoalkenamide is
N-vanillyl~92Z-octadecenamide.

8._ A_coﬁposition,-according to any of Claims 1,
2, 4 and 5, characterized in that said monoalkenamide is
- N-[ (4-acetoxy-3-methoxyphenyl)methyl] ~9Z-octadecenamide.

9. A composition according to any of Claims 1-8,
for parenteral administration, characterized in that it
' '_comprlses at least 90%, by weight.of said pharmaceutically-
acceptable carrier. -

10. A_cdmposition, according to any of Claims
1-8, for oral administration, characterized in that it
comprises, from 25% to 50%, by weight, of said mono-

alkenamide. . . S | S o/
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