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it can generally be sai FORHZ:SE BBeANGESTE@S ers to feelings of distress or
sufferi W of 10 speci ali zed nerve endings.: A

- great varlety of .drugs- have been devel oped to reduce pain in nman and ot her
ani mal s; :’sone dlrected to el'iminating pain at its source, and others
directed to bl ocki ng the assimilation of pain by the brain.- Anong the

| atter group of drugs that are designed to bl ock the sensation of pain, are
the 15 anal gesi cs, which generally relieve pain w thout causing uncon-
sci ousness. Anal gesics can be further classified in two main categories: ¢!
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known as g ﬁgt itﬁ?*h He! %s%r?é’dﬁf?o %Ié@ﬁt ?éFP%P dof"‘d&“i’ #lfi"fh%r al

changes aps e nost e Si e op|0| gesics is
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psychi c aggigfivessal APRPGESRSC.can be further classified in two main
categories: opioid analgesics, including morphine, codeine,
Ie'vc'arphanol, and the morphine-like analgésics meperidine, and
‘ methadone; and antipyretic analgesics, such as aspirin, phenace-

20 tin, acetaminophen, phenylbutazone, and indomethacin.

Although the precise pharmacological action of these analge-
sics is uncertain, there are certain effects which readily distin-
guish the opioid analgesics from the antipyretics. In particular,

W the antipyretics are weak analgesics, with much of their effect in
25 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
~analgesics are quite effective against all types of pain, with broad
30 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
repeated use is associated with tolerance as well as psychic and

- physical dependence.



-2- It ‘has been recently discovered that capsaicin, a natural product of
certain species of the genus Capsicum induces anal- gesia in aninals.
Capsaicin (8-nethyl-Nvanillyl-6E-nonenanide) and "synthetic" capsaicin

(N—vanl Il yl nonanam de) are disclosed as 5 anal gesics in U S Patent
4,313, 958, LaHann, issued February 2, 1982. Anal gesic activity of capsaicin
' has al so _been di scussed'-'i-'n t he chem cal and yredical literature, including °

Yaksh, et al., Scierfce, 206, 481-483 (1979). The use of capsaicin to
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analgesm comparable to morphine, yet it is not antagonized by
15 such narcotic antagonists as nalorphine and naloxone. Thus,
capsaicin does not appear to belong to either of the major cate-
gories of analgesics, described above.
Compounds structurally similar to capsaicin have been de-
:scribed‘in the chemical literature. These references, though, do
20 ~ not suggest analgesic activity for these compounds. For example,
o 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. O0Ott and
25 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 Commonwealth, Dep.
Supply, Def. Stand. Lab., No. 89 (1966) (Chem. Abs. 67:22919).

U.S. Patent 4,238,505, Nelson, issued December 9, 1980,

30 discloses 3-hy'dro'xyacetanilide' for use in producing analgesia in
“animals. uU.S. _Patent Application Serial No. 359,464, LaHann, et

al., filed March 18, 1982, describes hydroxy_phenyiacetamides ‘with
analgesic and anti-irfita_nt activity, Similarly, analgesic and
anti-irritant activity is disclosed for N-vanillyisulfonamices in

U.S. Patent Application Serial No. 360,953, Buckwalter, et al.,




30 di scl oses 3-hydroxyacetanilide for use in producing'analgesia in’
animals. U. S. Patent Application Serial No. 359,464, LaHann, et al., filed

March 18, 1982, descri bes hydroxyphenyl acet am des with anal gesic . and *
anti-irritant activity. Sinmilarly, analgesic and anti-irritant activity

i s disclosed for N-vanillylsulfonamides in U S. Patent Application Serial

No. 360, 953,- Buckwal ter, et al. - 33 filed March 23, 1982;

N-vanillylureas in U S. Patent 4; 460, 602 Buckwalter, et al., filed I\/ay 25,
1|982 falnﬂ(ijé& w&dBH mggglsawt NsvahnllerSas ﬁﬁtlﬂém aatédk&, 4786@60R Wal 5 er, het
al., filed June 1 5, a e over t hat
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| ower anNrRhSillyiBafsdrhatesl alin t UeSe aPktemntidesd:kdde potent anal.gesic
activity simlar totht of capsa but Lar bstantially | ess toxic,10
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conpositTons conprising a safe 2 ive am)unt of these
conpounds, or nixtures thereof, and a pharmaceutically-acceptable carrier.

{fSCRI PTI ON %eﬂ'ﬁ-é%'\q—ﬁ@hﬁgn provides - coMpSUHEY SLS RIS for pro- of

IS invention I ncorporate certain N- [ (subst I'tuf ed Phenyl ) et hyl ]
al kyny| afiHeing apaigesiann, hymans a&F’kW’aﬁf‘H@% » 96 r"-he

ormula:

phar maceut’i cal | y-acceptable salts : .. Y
|
naé—a
15
wherein X is 0 or S, R is straight or branched alkyne
20 having from 11 to 23 carbon atoms, R, is H, OH, or
OCH3, R2 is OH orra ©C;7C, . - ester, and wherein at
least one o.f'R1 and R2 is OH or OCH3: and pharma-
ceutically-acceptable salts thereof. '
This invention also provides compositions comprising a safe 1/
25 and effective amount of these compounds, or mixtures thereof,

and a pharmaceutically~-acceptable carrier. -

DESCR!PTION OF THE INVENTION
30 The compositions ' . of this mventxon mcorporate
certain  N-[(substituted phenyl)methyi}] alkynylamldes (e.g..
N-vaniliy!-alkynylamidés], or pharmaceutxcalIy-acceptable salts
thereof, (herem “alkynamldes“) of the formula




tthereof , (herein ™al kynani des") of the fornul a: -4- [err] wherein Xis O
or S; Ris straight or branched al kyne having 10 from1ll to 23 carbon
atons; [err] is H OHor OCH3; R2is OHor a [err] ester; and wherein
at-least one of R and [err] is OHor [err] R preferably contains from 16
to 21 carbon atons and, preferably, the unsaturated bonds are at position
six or greater, i.e.;, Wherein Ris a (n-alkyne), nis at least six. Also
pre- 15 ferred-are al kynam des wherein“ ¥ i"s 0, al kynam des wherein R
is [err] and Ris OH. and al kynam des wherein [err] 'is a short-chain (i.e.
[err]  ester, e.g., acetoxy. A preferred alkynamde is

N-vani | 1yl - 9-octi decynam de. Preferred pharmaceuticakl y-acceptable

-al kynam de salts include the 20 sodi ) i!lm cal'cium magnhesi um
and .anmoni um salts. The al kynam des deg zi‘iln TaR be readi | y

prepared by the following general synt scheme: [err] . Conpositions
The conpogitions of the present inven prise: (a) a safe and

ef fective“anount of an al kynam de; pa ' (b) . .a
pharmaceutical | y-accept abl e carnie§2 A sdaf e and effective anmount of

al kynam de is that anount which provfdesagnalgesia, thereby alleviating or
preventing the pain being treated at a reasonable benefit/risk ratio, as is
inten- ded with any nedical treatnent. Cbviously, the anount of al kyn- 10
amde Wil vary wwHereirchXf ct@rsr aS; t Re ipagtraigitalorc drdhtheéd éilkyne having

10 from 1 to 23 carbon atoms; R, is H, OH or OCHy; R, is OH or a
cl-cs . ester; and wherein at least one of R1 and R2 is OH
W, or OCH,. R preferably contains from 16 to 21 carbon atoms and,

preferably, the unsaturated bonds are at positibn six or g’réater,
i.e., wherein R is a (n-alkyne), n is at least six. Also pre-
15 ferred are alkynamides wherein X is O, alkynamides wherein R, Is
OCH3 and R2 is OH, and alkynamides wherein R2 is a short_—chain
(i.e., C,-Csl ester, e.g., acetoxy. ' .
A preferred alkynamide is N-vanillyl-9-octadecynamide.
Preferred pharmaceutical|y-a£:c’eptab|e alkynamide salts include the
20 sodium, potassium, Calcium, magnesium, and ammonium salts.
. The alkynamides described herein can be Eeadily. prépared‘
by the following general synthetic scheme: o

. .-
' ' - CH,NH, Cl1
\‘./ 25 : 273 - CH,NH, -

-#z . ﬁ"z O \;%R
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is being treated, the severity of the condition, the duration of the
treatnent, the physical condition of the patient, the nature of concurrent
(if any), .the specific formulation and carrier enployed, and

t her apy
sol ubi |'i

- surface-

of the carrter enployed in conj ol

provi de

t he

ty and concentration of alkynamde 1 5 t herein. DPependi ng
upon the particular route of admnistration, a variety, of
phar maceuti cal | y-acceptable carriess -well known in the art, nmay be used.
These include solid or liquid fillers, diluents, hydrotropes,
active agents, and encapsulatlng substan- 20 ces. The anount
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a practical quantity of er unit dose of analgesic.
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concurrent therapy (if any), the specific formulation and carrier
employed, and the solub:hty and concentration of alkynam;de
therein. '

conposi ti

15

Depending upon the partxcular ‘route of administration, a
vanety of pharmaceutlcally-acceptable carriers, well known in the

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

20

25

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

alkynamide is sufficient to. provide a practical quantity of material

per unit dose of analgesic.
Pharmaceutically-acceptable carrlers for systemic admlmstra-

tion, that may be incorporated into the compositions of this

invention, include sugars, starches, Cellulos_e_and its derivatives,
malt, gelatin, talc, calcium sulfate, vegetable oils, synthetic oils,

‘polyols, alginic 'a_cid, phosphate buffer solutions, emulsifiers,

25

isot_orli_c saline, and pyrogen-free' water. S?ecific ?harmac_eutic-
ally-acceptable carriers are described in the following U.S. Patents:
USP 4,424,205, ' .
LaHann, et al., filed March 18, 1982; USP 4,401,663,
Buckwalter, et al,, filed March 23, 1982; ©SP 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

armaceuti1c- al'ly-accep t:ﬁ) e carrlers are

-

5



i described in Mrs

Vari-ous or al dosage forns can be used, including such solid fornms as

tabl ets, capsul'es, granules and bul k powders. These oral forns conprise a
safe and effective anmount, usually at |east about 5% and preferably from
about” 25% to about 50% of the 10 al kynam de. Tablets can be
conpressed, tablet triturates, en- teric-coaged, sugar-coated, film coated
or nmultiple conpressed, containing suitable binders, lubricants, diluents,

di si ntegrating aggrédiftersP! mifgsBaiRNS inkl O FEpyAERET §iydodl P%t'rﬁd%ilé&te,
agents, and neltin qg nts. - Liqyid oral dosage faorns include aqueous 15
sol utions, emul sP)SﬂE‘? ‘gﬂ!’sepeﬁ@ﬂﬂii: ¥ LT958E QHel/ JPrefasaRivei Bhe pharmaceu-
- reconstituted:f rﬂaawnaa:‘ebewmcmm—ialr,anul %&n@@éitﬁﬁ@rféﬁfcﬁhl”ﬁenﬁéfaqara{@fdiﬁns
presaryatives, cRTENP! nEoRBEIES, 20y 46Nt R B d0Re B VaGtts Of the total
sweet €nefs, nel tcomposigients, col oring, and 20 fl_a_vc_)"ri ng agents.

BT yeer o anesu ooy Sral Do’ FEE Tttt gl Pl SRR i
phar maé:eut i call yfoa'uﬁerﬁsainhbleiau r capsulesd granplesntand Haulkmpowderss ed These

formul ate oral d@,siq | 3, D Sefk. | o] [ oral .dosa
- forms containing a E@on{"%?mm%%}de%%ea?%&dggg#ﬂgédgﬁhﬁi‘S%“S’ntaq ?ea%?
. 3,903, 297, Roberaboutsifsd asht preferably 168 about 25% to about 50% of the
" Techni d i g@ns Ki iq sa r _
' desori bed i n MarSRITRET TaITEH GBE 3R orfliresidy oubiet Mitdifles, en
. Vol . 7, (Banker ®fic9atrd, sdgamnaoptedsofimycqatedo)or3omaitipleogampneassad, of

. the present invegirtaiing" flitsbibe AABLRs, | ﬁiﬁi%iﬂpi&ﬁln{]ﬁisﬁ O'd?si%keé;%ﬁ
su@a,ect, l.e., by the di rlect | ayin onﬂor spreadi ng of t eicorrp_osm on o
epidermal or epidgRflisal coloring Fgentise. flayoring oageatisyi Slewv-inducing 1agentss,
- creams, sol utiongnd gmeRing agents. Liquid oral dosage forms include aqueous

15 ~solutions, emuisions, suspensions, solutions and/or suspensions
reconstituted from non-effervescent granules and effervescent
preparations reconstituted from effervescent granules, containing
suitable solvents, preservatives, emulsifying agents, suspending
agents, diluents, sweeteners, me!ting agents, coloring, and

20 flavoring agents. Preferred carriers for oral administration
include gelatin, propylene glycol, cottonseed oil .and sesame oil.
Specific examples of pharm'aceuticél!y-acceptable carriers and
excipients that may be used to formulate oral dosage forins, which
may be used in formulating oral dosage forms containing alkyn-

./ 25 amides, are described in U.S. Patent 3,903,297, Robert, issued
September 2, 1975. | ) | Techniques
and compositions for making solid oral dosage forms are described
in Marshall, "Sol_id Oral Dosage Forms," Modern Pharmaceutics,
Vol. 7, (Banker and Rhodes, editors), 359-427 (1979)

30 _ '
The compositions of the present invention can also be admin-

istered topically to a biologic subject, i.e., by the direct laying

on or spreading of the composition on epidermal or epithelial



and solids. These topical conpositions conprise a safe and effec- tive
anount, usually at |east about 0.5% and preferably fromabout 1%to about
2% of the alkynam de. Suitable carriers for 5 t opi cal . ' ¢
adm ni stration of the al kynam de preferably remain in place on the skin as

a continuous film and resist being washed off easily by perspiration or by
imersion In water. GCenerally, thexarrier is organic in nature and-

capabl e of bhaving di spersed or dissolved therein the al kynam de. The

carrier tiggud.ncBudh pbrapesitibns includec totfors) lcyeams epdctbtienejogdlsent s,

Fopl cal 6% AR o Db PAFERR et FRHE ang Rk s, BB SR L

fol I ow rtive). SmBants: uSkally 424, daxst BboutHAb%, eand| prefetaldy Mfrom 18, 1982;

USP 4.4 3 k idepn: .file : . USp  ~o
4, 460. 6 ,°Q 1" é%cﬁ?&\&/\l{;/alzt%e'\r,\?dftet%gl S?kﬁi"é'gewaygﬂg{%igs‘%}"é%%g&gﬁ S
54, 443, 4tepical adminiktration of, the alkynamidepreferably3remade.in plagei cal
vehicl e 15 : Rl Nacdl @1l SEPSELL : 34esand USP
4, 537, 73’8 uﬁ?df%‘flg)‘naﬁs faoyénﬁg?ggﬁg, %@e?&l&f%}x%{;r%ﬁﬁa Ae‘?%,]ecgréflf? and
t opi cal e@giyniby RersE QSfthI_Q(yMﬁ‘memn_ in _W@"dis@?@@@im._n t_f)GISP
4, 544, 663rriFP 14, GFGarie8iRNAatiiR Srifhaphble of HviAHS dFEPEIRRKL opns of the
i nvention.are adm ni stered in a safe’ arléjh effective amunt, usually 5
-from abdliesalveg thergiputhadilsypgmide. ddhe (raariaramay fApetHds@ier200 ng to
1gbout  20-¢itidily -derep &ibl@Nembllgrts, demut¥iifle? sdothicRERMJ) ddértst han the
f or egoi ln?% are effective to produce anal gesia, care nust be taken in sone
i ndi vi d& CS SPbV%Ttéy‘eng adverse side effects. The al kynani des and -.
conposi ti ons §{>e£i?i§5 éﬂ%’ﬁ"eﬂ%&.‘)%n@”téﬁal forduldtiohst Lddrart iRNdnRly event
pain, and to provi de ahal'gesia In S :
invention are de_scr: ed__in the following U.S.Patents: USP 4,424,205,

10 | | o o
LaHann, et al., filed March 18, 1982; UST 4.401,663 =  Buck-
walter, et al., filed March 23, 1982; USP 4,460.602, - Buck-

- walter, et al., filed May 25, 1982; and usp 4,443,473, Buck-
walter, et al., _fi'le'dl_June 3, 1982.. Topical vehicles, useful

15 herein, are disclosed in ysp 4,557,934 and USP 4,537,776.

_ Additional formulations, useful for paren-
teral, oral, and topical administration of alkynamides- are
disclosed in USP 4,544,669, USP 4,443,848 ang USP 4,544,668.




vari-ous disorders at the deeper structures, nuscles, tendons, bursa and
Ioints associ ated with disease and trauma, and in various other conditions
~ip which conpounds such as aspirin, codeine, -and norphi ne have heretofore
been-used to alleviate pain 15 and di sconfort. The al kynam des and
conp05|t|ons of the instant invention can be adm nistered topically or
system cally. Systemc applica- tion includdés-any nethod of introducing the
al kynam de into the-tissues of the body, e.g., intrathecal, epidural,
intranuscular, 20 . . transdermal, intravenous, intraperitoneal,
subcut aneous, sublin- gual, and oral adm nistration. A preferred nmethod of
parenter al adn1n|strat|on i s through intramuscular injection. As_is known
and practiced in the TéPtCOE@PFlﬁlmnﬁu?%ltqhensn"fe@‘Fl%raéﬁt%Pla%ﬁﬁeﬁl 8 rati-on

nust be sterile. For manal s, esapegdﬁl b¥d. gp@ aﬁ,@gggm &‘Quali’\}‘
appr oxXi mat e boo#y ght of 70 kQ) '|nd| vi dual doses" rom about
about 400 ny of &Py Hd M kit 3R0 maomvm essfgasiwfrrem a eut

50 ng to about 2}% etbeasé@a‘ 2006 dmg Apei-eas?re@k ERt BRel Rdmizest eWhfle dos-
application of the a oral adm ni strailon

For mammal s, esﬁ&ﬁsa"‘ a}‘?rur*rﬁﬂg t"[eagg’iﬁﬁ‘?‘\ﬁgaﬂr%\ﬁf? iYfut'e BERAMGRAGRIISTIa70

kg) indivi- dualcadesamsaf bler mmcabom som@) ihaividals 9&0 mvehtaédwé\agé dedér e
acceptable. | nd| \, aI d?gg fram about Lo a

especial Iy pref & qmides APt §P'P§EF5H’%O b&h‘&séﬁny?'gt'ﬁ‘? offite
| ocal origsys- tdoa msmlaltgestreat talmrd)t;ghvdnrtepaw, lamyd N mootdemrmdésig n

Sl el oot iR Blepligh ! A0 B SrRRAR L' BGEML™ BhdEnE),
and pral, gingi \ba.lrsaarahd]awhtsl a@sseciated: mrﬂundisﬁasal lad  trauma, and in
' ' various other conditions in which compounds such as aspirin,

| codeine, and morphine have heretofore been used to alleviate pain
15 and discomfort. '

- The alkynamides and compositions of the instant invention
can be administered topically or systemically. Systemic applica-
tion includes any method of introducing the alkynamide into the
tissues of the body, e.g., intrathecal, epidural, intramuscular,

20 transdermal, intravenous, intraperitoneal, subcutaneous, sublin-
gual, and oral administration.

A preferred method of parenteral administration is through
_intramuscular injection. As is known and practiced 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 alkynamide are acceptable. Individual doses of from about

50 mg to about 200 mg are preferred.
A preferred method of systemic application of the alkyn-.
30 amides is through oral administration. For mammals, especially
humans, (assuming an approximate body weight of 70 kg) indivi-
dual doses of from about 1 mg to about 900 mg of alkynamide are
acceptable. Individual doses of from about 50 mg to about 600 mg

are especially -preferred.. '



am de to be topically adm nistered depends upon such factors as the
sensitivity, type and | ocation of tissue to be treated, the conposition and
carrier (if any) to be adm nistered, and the particul ar al kynam de to be ”
adm nistered as well as the particular 10 di sorder to be treated and
the extent to which systemc (as distinguished from |ocal). anal gesic
effects; are.desired. THe extent c§f _system c anal gesi a al so depehds -upon
such factoFs as the anount of al Kynani de, the area of tissue to be covered,

and t he abi f QN te.t skin 15
tissues. Th:ﬂop‘f%oe\nhﬁ’?n%lén :: | m%% tg Fh9 ‘?&g%éat ﬁg g\g osi - tions,
processwnlCanoalmaofthﬂwgﬂ)\' eligect Yniﬁ&ﬂt\gonn BRARPrERdIing a safe

N-vani | 4x- @rfe&.adema@m & VRS aw?hsﬁﬁdezeerb&oﬁabss.ft%l Qh
met hod: [err] 30X 10. Speci 1 cal 9-oct adecenoi ¢ aci d oI eit acid) (5

g) was @ savnamida. comeePidegmah;on eﬁP"F'PF'@'W&'FéPeba'ﬂ? udifg QUser rri ng.
5Br oni nesk@s adddedal dgmgwaez, Ald Qisay S, t The S%Dﬂ@rofifaHWnEVery f our

to five dr sanex om ne (c remai n-
Y CRIEF o bec o i S AR ESe STestea, AP AU Backor By o
9, 10- diMQnMuﬁdemncny@eacardi lAcSﬂ&’msorutnssueoftopbéasseazeuhydm@m de in
et hyl eng o (13 d di br d ol aci d
product 'gﬁés ik u%&(gi %{?Mgh] o?‘%@ %oﬁ?sad%ﬂgtﬁ%ﬁe @/aghgtl rred
over ni gpartlctlnlan aldiymhamidd ta the 3dm|mste|1m/oasC|well Bise ti9e qmraemdynm c acid
1pstear Obls?ra‘é}'d)tov% et’f-%éf’é‘é egnélmtﬂ 1QQ+he PRI M RhRH" & chCfch%' ed, and
the 4 g of resulting product crysta s were filtered an ried of
oxal yl @istinguished from local) analgesic effects are desired.
extent of systemic anailgesia also depends upon such factors as </
‘the amount of alkynamide, the area of tissue to be covered, and
the ability of the alkynamide composition to penetrate the skin
15 tissues. o '
The following non-limiting Examples illustrate the composi-
. tions, processes and uses of the present invention.
* ' EXAMPLE |
N-vanillyl-9-octadecynamide was synthesized by the following
20 method: ' '
Br Br Br

' 2 -
- HOOC (CHz) 7CH=CH (C'Hz) 7CH3——) HOOC (CH3) 7&H-CH (CHz) 7CI-I3

. cENE,tC 9
25 NaOH
Clg(CHZ).,C- C(CH2)7 3
30
., NHC (CHZ) C= C(CHZ') 7CH3

7




were added to 3.5 g of the stearolic acid product and the m xture refl uxed
for one hour.. The excess oxalyl chloride was eva- 15 por at ed,

yi el ding 9- octadecynyl chloride (stearoyl chloride) 2.4 g of

4- hydr oxy- 3- net hoxybenzyl ani ne- HCI was suspended in 35 n of

N, N-di et hyl'f or manm de (DMF), and stirred. Added were 5 ml of a 5N sol ution
of NaOH, and. the mxtuf_e"was stirred for nl dditional 10 to 15 minutes. -
The DMF mixture was¥chilled 20 in an e bath, and the st ear oyl

chl oride, prepar ang_ t dded dro WI

m xture was the §g?°ﬁ??é§yf 09 a?t%%%e‘é%‘i’c dgvi Kg{ei? V\%ﬁdi ﬁ 'Ssmveg

t enper at ur e. Themm‘-kmn enﬂashtllemupoumer rhadh30®hlfe s?atsng Ia@eamme was
separ ated, .and thejed] Evd.eyeranmﬁgcemrwta m.esggéa@tabeér ei%dragbs
25 v rowere vvashed W|th sodi um Di car bonat e

then™dried andiveidfensed. Whep there was apr gyeessyofahromipe §C°|°" remain-

oct adecysani de viag)oRhal Beﬂ;entplahuf |3lesONbréMing Gﬁéb@t@ddoﬁiéd)n yieRithg
t ol uene and hex f' b 8 enze e, and hexanpg, gagg 8 I ti, caI |y
pure product . 8419 Q? d05 &r\ﬁ&oog eARRlF 9Fid-30 % soliutian ot potessiym
resonance and irf @fcﬁddepmtéms'ww glyaot r(esamyeuss(aaﬁﬂea to this dlbroml-
Nvani 1171 6. éiir&%&? Auescid @B, phel ERECHD R RFG0oC for six
N-vani |l | yl - 10- nd'nmdscyna'medemxaude Nwasnstirreq| eié}'rﬁgbmsythaan deidifeedcawith
made by bstlt n he y r C e cid
in the a ove syﬁ]:dr%egilés' ﬁéxil\éﬁ}éaf&(ggé A cfg(%%g'of'% 2t d]jtt"g% %gg%r ?ng
to the present iinteni?®nmi vpetretatem c@ﬁrhﬂf‘l.sﬁhy*ew\md Itl'yel - @c@éd&ﬁpﬁ'angde

127.2 g 5 roducte&tk\f’é’cgls were filtered and dried. 15 ml of oxal l t:hlorsde0 3
m “Tween . <RTM %0 (pol yox¥ | ene_20 0.3 m sor N
nono- el eat e) were added g of the stearolic acid product and the m:xture

refluxed for one hour. The excess oxalyl chloride was eva-
15 porated, yielding 9-octadecyny! chloride (stearoyl chioride) -

' 2.4 g of ll-hydroxy—3-méthoxybenzylamipe—HCI was suspended
in 35 ml of N,N-dimethylfdrmamide (DMF), and stirred. Added
were 5 mi of a 5N solution of NaOH, and the mixture was stirred
for an additional 10 to” 15 minutes. The DMF mixture was chilled

20 in an ice bath, and the stearoyl chloride, prepared above and
dissolved in ether, was added dropwise. The mixture was then
stirred for 3 hours, allowing it to come to room temperature.
- The mixture was then poured into 300 mi water, layers separated,
and the aqueous layer extracted with ethyl ether. The extracts

25 were washed with HCl, sodium bicarbonate, water, and brine, and

' then dried and (filtered. 5.3 g of " crude __ N-vanillyl-9-
octadecynamide was obtained. Purification by recrystallization
from toluene and hexane, and then benzene and hexane, gave 2.8
g of analytically pure product. Its structure was confirmed via

30 nuclear magnetic resonance and infrared spectroscopy.

| _ In the above example, N-vanillyl-9-tetradecynamide, N-van-
illyl-9-hexadecynamide, . . N-vanillyl-6~octadecynamide, . N-vanil-
lyl-ﬂ—octadecynamide, N-vanillyl-10-nonadecynamide, and N-van-
illyl-13-docosynamide are each made by substituting the respective
n-alkynoic acid for 9-octadecynoic acid in the above synthesis.



Sal i ne 2.4 m The conposition was
made by sinple dissolution of the aI kyn- 10 amde in the liquid .

sol vents. A nouse weighing 30 g, was rnject- ed subcutaneously w,ith 0.2
-nm of. the conposition, producing anal gesia. EXAMPLE Il A conpositiom,

according to the instant invention, for paren- 15 ° teral
admnistration, is made with the fel1ilow ng i ngredients: Nvanillyl-

0- nonadecynaim de 100mg/ m of carrier carri.er (percent-=by- vvel ght):
propyl ene .glycol EXAMPLE' 2% pol yet hyl ene gl ycol

17% 20 aci - 10% b I
al cohol . An ana!ges'w‘ﬁﬁpos‘tlonﬂfﬁord'Pﬁyhoawaepf?eﬂﬁtsw%boq 'ne'?f]g

carri er WAS maderReMBIBIngst, wei ghing 70 kg, is injected subcutaneously
with 1 .0mn ,\pfvat,.,hﬁ (QUBLs aH?Béeby pr epared, pr od f‘)riggﬁ'al gesi a. \_At

ei ght - 25 hour |nterv two nor e subcut aneous i nject’ are made
f 1.0 m of ef-*h@"%'orrposmlon per administration, for a tdd mif 300 ny
N-vanil |yl - dg@mz | ver a twenty-f ur period.
In the above exarrpl vaﬁk?ogyf%%t?%%rggégynam de, I\I—vanfbugonl(P
i.llyl-6-octadecy (H@n meneagleated - 11- oct adecynani de, - 12-nethy| -

N-vani |yl - 9safinadecynani de,- and 1 2-ethyl-N-vanillyl -9-9q gfecyn- am de
are substitu , respectively, for N-vani | | yl - 0-nonadecyn- anide, with
subst ant. al | ﬁ"ﬁ r‘FPT“QPsfté%’hl‘t’%s made Dy simpjdodissojunonorf dbet alkyn=accor di ng

:cﬁ th](ca :Ttﬁtdmﬁnlmeamiqma sdIvenksl ek halisd wdghM$ IR, Okas! fhjaede Wi th
€. TOle@Wy gcu?armeoorbesqy ‘with 0.2 ‘ml of. the composition, producing

analgesia. _ o : : (N
. _ EXAMPLE Il
~ A composition, according to the instant inventiori for: paren-
15 teral administration, is made with the followmg mgredlents
N-vanillyl-10-nonadecynamide 100mg/ml of carrier
carrier (percent-by-weight): = .
propylene glycol o - 72%
_ polyethylene glycol = | 17%
20 __ - water . oo 108
| benzyl alcohol - a 1%

' The alkynamide is dissolved in the carrier and a human subject,
weighing 70 kg, is injected subcutaneously with 1.0 ml of the
composition thereby prepared, producing analgesia. At eight- Y,
25 . hour intervals, two more subcutaneous injections are made, of 1.0
ml of the composition per administration, for a total of 300 mg
N-vanillyl-10-nonadecynamide administered over a: twenty-four
. hour period.
In the above exampie, N-vanillyl-9~-tetradecynamide, N-van-
30 illyl-6-octadecynamide, N-vanillyl-11-octadecynamide, 12-methyl-
N-vanillyl-9-octadecynamide, and 12-ethyl-N-vanillyl- -9-octadecyn-
amide are substituted, respectively, for N-vanillyl- 10-nonadecyn-
amide, with substantlally similar results.



N vani | | yl - 9- oct adecynani de. 100ny/ m of carrier 5 :
‘carrier (percent-by-weight): sesane oil 98%

enzyl al cohol

2% A hunman subj ect, -wei ghing 70° kg,

I's Injected via deep-intramus- cular injection, with 1.0 rri of the
conpgsi tion prepared above; 10 produci ng anal gesia. In the above
exarrpl e, N-vanillyl-10-nonadecynam de, N-vwan2 + ||yl -9-dodecynan de,
N-vani | 1yl -1 3-docosynami de, N-vanillyl-9-octadecynethioanide, N[ (3,
4-di hydr oxyphenyl) methyl | -9-octadecyEXAMBLEIV

are substituted,

subst ant i ;al ly si mr FZ?‘egg ?P%ﬂka/'b(ﬂ%ﬂébwltyéﬂeoz? Bqdﬁ'%@'opép oﬂé{}ﬁg-

instant inventi oteral cadquamstraﬁon is maderwlltradhmfmltavdngooompenemtbs by
adm xisng the fol |l ow. gl 4-acet oxy- 3- e I
e 'ﬂg- El E&ta%eag%glcn dé\ ié{;ﬁgﬁ iy éarrxer

100 /m of carrier

25 5
al cohol

T9-octa nam de carrier
. et ngrrter’ G‘cent-by-welght) : 98. 0% benzyl _
i 0% A human subject, wei ghiggg 70 kg, is

sesa
injected via intranuscular 1njection,*with 3.0 nml"of the co 33|t|on

prepared above,

pro- dumbﬂjﬂaﬂaa'géb?b 30

EXAVPLE VI A CONMRORLafN suBféct, dw@ in?ngt e kgzt ?é‘tingééfﬁat W%P dée%-m‘%rdﬁsu‘

the fol |l owing conmponents: N-vanilly octa

sesane oil
10
o/
15
20
AN
25
30

- ducing analgesna.

nam
cular injection, wuth 0 ml ofy ﬁg\emcomposmon prepared above,

producing anaigesia.- .
In the above example, N-vanillyl-lo-nonadecynamide, N-van-
illyl-9-dodecynamide, N-vamllyl-!3-docosynam|de, _
_ N-vanilIyl-9-octadecyneth|oamxde
N-[(3, ll-dn':ydrv:»cyphenyl)methyl]—s-oc:tac!et:w,'namide.
=7 are substituted, respec-
tively, for 'N-vaniI_lyl-9-octadecynamide, with substantially similar
results. - o
- EXAMPLE V

A composition, according to the instant invention, for par-

enteral administration, is made by admixing the following compo-
nents: ' . S
N-[(4-acetoxy-3-methoxyphenyl!)- ‘100 mg/m! of carrier
methyl]-9-octadecynamide ' - ‘
carrier (percent by weight): _

ethyl oleate . 98,0%

benzyl alcohol 2,0%
A human subject, welghmg 70 kg, is injected via intramuscular
mjectxon with 3.0 ml of the compos:tion prepared above, pro-

- EXAMPLE VI _
A composition, according to the. instant invention, is made
with the following components:

N-vanilly!-Q-qctadecynamide 20 mg
sesame oil - _ _ 0.5 ml

wel ght): -



-13- The al kynanmide is dissolved in the sesame oil carrier and.the sol ution
t hus- obtained is adm nistered orally to a rat, weighing 100 g (resulting
in a dose of 200 ng per kg) producing anal- gesia. 5 .
EXAMPLE VI1 A conposition, according to the instant. inventi on, .for oral

adm nistration,. is made with the follow ng conponents: .
N-vani |l yl -9- oct&decynam de 100 ng/ M of carrier carriere
(percent - byg wei ght): 10 - 13 - propyl ene gl ycol

100% 5.0 m of the syrup thereby prepared is adninistered orally to a hurman
subj ect ; Theodlkymamigiealigedigsolved t ire thso\aesemenplie, canrigrorang ngnts
Sweeten'&ﬂ%ﬂgﬁﬁmtﬁu§u53t£’iﬁeauﬁ O% A:@fér@@enr Qn'téoé ﬁé\d %ﬂﬁg dp and

preserva- tives such gl ycerin, ara ar aben,
benzoi ¢ W9 @. s‘d’GFUPﬁ'“%eH’koﬁatC&OS&na 2P HRg P&Feka d95°d%‘F‘ﬁ'@l y"“'@t“ in comu
bi nat i ongedig. t he conposition formed above, with substantially sinilar -
results.” EXAMPLE M || 20 M% sition, according to the instant
Pnvention, for oral adnminist ratwe with the foll ow ng conponents:
Conponent A composition, accordin®utd thdhstahtalmiFebtneh for oral

N vani | lg/d g‘gs%g%%%cyfls:?gdq% with ]tgng followmg QQmBEﬁer'J%”_“' toI

97. 2 5. 86 29. 3
starch _N=-vanillyl-9-octadecynamide 62 - 48.100t sigd ml of carrier -

3.2 16 (of AL AL Lt b ) - 0.42 2.1 orange
flavor m x c_Q_r_rCﬁl: (éﬂpc%?a\ifo\gelght). 5.3 30 The above i ngred| ents are

3@ni xed i nto a bunepyilsnardyeek aling 17.4 g  Chewab¥® tablets are forned,
using tabletd) B (F R9#8p thereby prepared is admlmstered orally to a

human subject, producmg analgesm ~
" In the above exampl_e,_ flavoring agents, sweetening agents
such as sucrose, lactose, mannitdl'and' saccharin; and preserva-
15 tives such as- glycerin, methyl'paraben, propylparaben, benzoic
acid, sodium benzoate and _ak:o.hol, are added, singly or in com-
. bination, to the composition formed above, with substantially
similar resuits. . |
" EXAMPLE Vi1I |
20 - A composition, according to the instant invention, for oral
administration, is made with the following components:
Component : o Bulk Individual Tablet
N-vanillyi-9-octadecynamide 100 500 mg.
mannitol 97.2 486 | /
25 acacia ' - 5.86 29,3 "
starch _ 9.62 48.1
talc o 3.2 16.0
calcium stearate ' 0.42 ' .2.1
ofange flavor mix 1.06 5.3
30 The above ingredients are admixed into a bulk mixture totallirg

17.4 g. Chewable tablets are formed, using tabletting methods
known in the art, each containing 1.09 g of the_ bulk 'miXtur‘é,i""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 alkynamide, producing analgesia.



known in the art,' each containing 1.09 g of the bulk m xture, for a total
‘of 200 tablets formed. A human subject, weighing approx- imately 70 kg, is
grally administered three of the tabl ets for a total dose:of 1500 ng of

al kynani de, “produci ng anal gesi a. - 14 - EXAMPLE | X A conposition,
~accarding to the instant invention, for oral admnistration, is nade with,

the foll ow ng corrponent s: N-vanill yI 11- octygdecynam de : 1000 ng

5 starch _ 10. 2 magnesi um

stearate 5. lgpanigtlig i s made byf|II|ng with

t he above ingredients, and adninisteredtoa homan subj ect, i ghi ng '

approxi mately 70 kg, ApcompepitiPranAcgeeding o the instan mventnon, for oral
EXAMPLE X A | ot lammﬁweﬁbhl Oi3, made owithNnthd Followirid) omioneRYENt i on, for

t opical adm ni st ratl Q[] ] 1 #d t hr ough adm xi ng theﬁ&d I OWI ng conponents
( per &ént ages- by V@ y! FYNagict adecynan de . 2.0%
15 5 |sop§tapgkh rryrlstate _ 10.2. 0%corn oi | -

5. 0% propyl ene 5.0% t rd et hanol am ne
ol eate n%é’r?eémm Steagab%/ xant han gum 3.1
0. 5% 20 A vcepsule is made by f|llmg with the above ingredi®nds, and
Appr oxi mat el y 4éﬁmnﬂfis P&d'?&'é) djrﬂéﬁmgu @p%éngﬂ P% HatdQr t7b0ilg
t he skin of a hunman su ] ect, producing an ge5|a above exanpl e
N-vani |l | yl-9- octmaﬂ? gesigeib- stituted for
N-vani | | y4 - 6- oct adecynam de, w th subst griAzbly i mlar 25 results.
A lotion composition, according to. the instant invention, for
L topical administration, is formed through admixing the following
components (percentages-by-weight): '
_ N-vanillyl-6-octadecynamide 2.0%
15 isopropyl myristate : _ _ 8.0%
corn oil _ _ 5.0%
propylene glycol 5.0%
triethanolamine oleate - _ _ 5.0%
xanthan gum . ' 0.5%
20 water , 76.0%

Approximately 4 ‘ml of the lotion formed is applied to a 80 cm?

portion of the skin of a human subject, producing analgesia.

' In the above example, N-vanillyl-g-—octadecynamide is sub-

stituted for N-vanlllyl-G-octadecynamnde, with substantially similar -
25 results.




CLAIMS 1. Al kynam de conmpounds, and pharmaceutically- acceptable salts _
thereof, characterized in that they have the formula: [err] wherein Xis O
or S; Ris straight or branched al kyne having from 11l to 23 carbon atons; R -
is H OHor OCH3; RZis OHor a =~ PFerr] ester; and wherein at |east one
of [err] and.R is OH or OCH3. @raAMe/nam de conpounds, and ’

phar maceutical |l y- acceptabl e sal TS thereof, according to Caim1l charac-
terized in that pQndnd®id€r EdmpBdnkiey,’ larid pHhrmacébkysanilge conpounds,

and pharmaceuti cal | y- accpetahl e galts thexeo_,.acgﬁrgin to Claiml,

char secceptapde iSalitmthereel,y chargaherizegip tha RY¥nani de
conpowads, £aed selradmeeut i cal | y- acceptable salts thereof, according to
Clains 1 or 2, characterized in that saigl al kynam de is - Nvanillyl-9-

oct adecynamide. 5. A conposition far prdHucing anal gesia in hunmans or |awer
animals, characterized in tha Iy NBGRs: (a) a safe and effective
anount of an al kynam de conpg or pharmaceutically-acceptable salt

thereof, or mxtures thererf, M the fornula: 1111111 111111 11111 11111
11111 * C L M Ri -

«
- %

wherein X is 0O or S; R is stfaight or branched alkyne

having from 11 to 23 carbon atoms; R1 is H, OH or OCH3;

R, is OH or a . C;=C¢ - . ester; and wherein at least_

one of R, and R, is OH.or OCH,.' : B \/

2. Alkynamide compounds, and pharmaceutically-
acceptable salts thereof, according to C1aim.l charac-
terized in that Rl is OC_H3 and R2 is OH. i

3. Alkynamide compounds, and pharmaceutically-
accpetable salts therecf, according to Claim 1, charac-
terized in that R, is a CI-C6 ester.

4. ‘Alkynamide compounds, and pharmaceutically-
acceptable salts thereof, according to Claims 1 or 2,
characterized in that said alkynamide is'N-VaniIIYI-S-' /
octadecynamide. '

5. A composition for producing analgesia in
humans or lower animals, characterized in that is com-
prises: _ _ |
(a) a safe and effective amount of an alkynamide

compound or pharmaceﬁtically-acceptab;e salt
thereof, or mixtures thereof, of the formula:

N



[err] wherein Xis O or S, Ris straight or branched al kyne having from 11
to 23 carbon atoms, Ris H OR or [err] is OH or a [err] ester, and
Wherein at |east one of R and Ris OHor [err]; and (b) a: ' "
phaTnaoeutlcaIIy acceptable carrier. 6. A conposition, according to Claim
5, “charac- terized in that Ris strai ght ller branched kyne having from 16
to 21 carbon atons. 7. A conposition, according to Cl&inms 5 or 6, - :
characterized in that Ris [err] and R2 is OW HéNHGﬁﬁGBItIOﬂ accordi ng
to Clainms 5 or 6, characterized in that R2 ¥ [err] ester. 9. A
conposition, according to any of O ains 5_X Or produ0|ng anal gesia in
‘humans or |ower animals, characterized iBythat said al kynamde is
N—vaniIIyI-9- oct adecynani de. 10. A conpositRen, according to any of d ains
51(and 8, characterized in that said al kynam de is
I\F[(

acet oxy- 3- net hoxypagayh) geikyld o¥ &} alecyngptd€ght or branched
alkyne having from 1l to 23 carbon atoms, R
is H, OH, or OCHy, R, is OH or a C;=C,
ester, and wherein at least one of R, and R
is OH or OCH3; and
(b) a pharmaceutically-acceptable carrier.

1

2

6. A composition, according to Claim 5, charac-
terized in that R is straight or branched alkyne having
from 16 to. 21 carbon atoms.

7. A composition, according to Claims S or 6,
characteriized in that RI is OCH3 and R2 is OH.
8. A composition according to Claims 5 or 6,

characterized in that R2 is a c1 06 ester.

9. A composition, according to any of Claims 5-7,
for producing analgesia in humans or lower animals,
characterized in that said alkynamide is N-vanillyl-9-
octadecynamide.

10. A composition, according to any of Claims
5, 6 and 8, characterized in that said alkynamide is
" N=[(4=~acetoxy~3-methoxyphenyl)methyl] ~9-octadecynamide.

* [4 L L S *



