N- PHENYLMETHYL- ALKANAM DE DERI VATI VES AND COVPGSI TI ONS FOR USE AS
ANALGESICS 5 This Invention relates to conpositions, containing certain

vl ene substit ut ed- N-phenyl met hyl al kanani des, havi ng)ar\dl(.;l.‘_\g.i;s\i(é

vity. While "pain" is incapable of precise definition due to its 10
basically subjective nature, it can generally be said that the.termrefers
toe.feelings of distress or suffering caused by stinulation of specialized
nerve endings. A great variety of drugs have begn.:devel oped to reduce pain
In man and ot her ani-mals; sone directed to eli'mi nati'ng pain at Its source,
and others directed to bl RKPRENIEMETHYL +AlKANAMIAE DERAVAIIIVES n by t he
brain. Anong the latter grAC@p %&ggru s that are designed to bl ock the
sensation of pain, are thé andl St TONSi FARGUSEr AS| $NARFEB¥ESpai n wi t hout
causi ng uncon- sciousness. Analgesics can be further classified in two
mai n categories: opioid analgesics, ineluding --norphine, codeine, 20
I evorphan;;l , and the norphine-|ike anal gesics neperidi ne,. and net hadone,;
and antipyretic anal gesi.cs, sugh as_aspirin, phenage- tin cet am nophen,
phenyl but azone. and | AAURelPERTtpR ArCALRs, Hid HPMRRELIANS - FOPREIDMIOG FELRI
action of these amethydenei csubsgitutedN-ghenyimethylalkenamidesi n haviingt sanah+ ch
readi-ly distin- Zéesic actﬂHit?,h the opioid anal gesics fromthe antipyretics.
In particular, th anw plyre;l I ¢s, are weak anal gesicg, V\A%P nmuch of their
effect in the peripheMllenciPpiR's &y dpeapakle pfaPrefisey definition, fHestadthot
usual | y Oﬁgur. (oasically ysubijeetiee onatuge siit cancgeseraliynbg saidethat ¢ term
ori gi nating from pueeled, rdebillsSor ANHEES SufraNGAEaudtidl bEOstimplatiie of
i neffective agai nst deep visceral paln. wever, the opl ol ananeS| CS are,
qufie effective afRgGialized |narygcgngdingsai nA Great pragiatyb ot cdrugs ihaivei heeme
central nervous. sgévé€lBped'siod pediicdnNpadi At man dritE dtRer laRfmaIB} Osoie dirdcled
known as narcot | o, (Hi&0uREORMA® ot fe§ dcured, TTHY! oSk IRIcebE B b ing

changes. Per haps .
the assimilation of pain by the brain. 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, including morphine, codeine,

20 levorphanol, 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 analge-
sics is uncertain, there are certain effects which readily distin-
W 25 guish the opioid analgesics from the antipyretics. In particular, {
the antipyretics are weak analgesics, with much of their effect in
the peripheral nervous system, so that behavioral changes do not
usually occur. GCenerally, 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
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 thé most
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-2- notable side effect of the opiold analgesics is the fact that their -,
repeated use is associated with tolerance as well as psychic .and physi cal
dependence. It has been recently di scovered that capsaicin, a natural 5

product - of certaln speci es of the genus Capsicum induces anal- gesia‘in

ani mal.s. * Capsaicin (8-nethyl - N-vanillyl-6E-nonenani de) and "synthetic"

capsai cin (N-vanillyinonanani de) are disclosed as analgesics in U 'S. Patent
4,313,958, LaHann, issued February 2, 1982.< ﬂnalge5|c act|V|ty of capsaicin

has al so beén di scussed ip 10 't h che nd cal terature
i ncl udi ng Yaksh, dtotaple sgﬁ &ffest fo)é',e’e mﬁé?"?%??g:)s. 'sl'ﬁg'e tothat their i n
to prevent dipi I atnmppated iusat isDrasseciatesio witls oteradcé rasUwall Bst psychicodhd

112, LaHann, et al g? g 14 1981 Specifically, capsaicin

preyents the devel or;’rrent cut aneous hyper al gesi a and al so
proyides relief of deeld scbesn p‘%ﬁﬂi‘tbhdd@é?\é#"édpéhﬁ capsaiging apn natyral

Ca{i)sal f' n SrOdgCgsp@duﬁVEﬁf Qérﬁi\'&'ﬂé{t‘“cle% @9?‘“@" &hﬁst O, N"IdueRE anall-S _
not antagoni zed by_such n C aptagqni s n #_nao
Thus- Gagent cin o S8H 0P niBti=*  SEhBFIAL G-BerRarNCFaRyI Ky ppResiEae)
gori es of .anal gesiansd "swpthetie!d capawiem Cdiryeniitidnenanamidehidre disclosed as

capsai ci n"have beem, sné§rlhbﬁds' rPétEﬁ Y1843 ss! 'Eﬂaﬂdﬂf‘ssu%ﬁe?@bma .
r ef er ences, tho Eﬂag estﬁ SI ¢ acltivity for ese conp unds.

For exanpl e, |°€pﬂ%‘ﬁﬂ'brhqsl al79, bgery discussect ins
(6)," Chemo:al Pr cuunctcnemwﬂ had (rﬁélﬁéal lliteraturiee isdlating Waksh gestyalof

approximately 164 ﬁéw&’”%s |m n(g‘&y?yan(}l@/l‘ge ofa&ﬁ%l Edtgtﬁé’vent

~al kenani de .deri vattves—df ~ca | mer mann
42\)/ 314- 337 (1921qipuagp¢'y0§@§tq;iogyr{s also disclosed in U.S. Patent4 546,112,

R R - 7+ LaHann, et al., filed December 14, 1981.
Specifically, capsalcin- prevents the development of cutaneous
15 hyperaigesia and also provides relief of deep visceral pain and
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-
20 gories of analgesics, described above. _
Compounds structurally similar to capsaicin have been de-
scribed in the chemial literature. These references, though, do -
not suggest analgesic activity for these compounds. For example,
_ Newman, "Natural and Synthetic Pepper-Flavored Substances
'\ 25 . (6)," Chemical Products, 102<106 (1954) lists the relative pun-
' gency of approximately 164 compounds, including N-vanillylole-
: arhi_de‘ and other alkenamide derivatives of capsaicin. Ott and
Zimmermann, LiébLgi'Ann., 825, 314-337 (1921) discloses a syn-
thesis for N-vanillyloleamide. A synthesis for N-vanillyllinole-
30 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,
discloses 3-hydroxyacetanilide for use in producing analgesia in




thesis for N-vaniilyloleamde. A synthesis for Nvanillyllinole- 30
_axi~de is disclosed in Ferris, Australian Comonwealth, Dep. Supply, Def.
@hd... Lab., No. 89 (1966) (Chem Abs. 67:22919). U.S. Patent 4, 238:505,
f.son, Issued Decenber 9, 1980, discloses 3-hydroxyacetanilide for use in
‘produci ng anal gesia in’ -3- animals. U S Patent: 4;424, 205, .
" LaHann, et al. filed March 18, 1982, descr Lbgs hydroxyphenyl acetam des with
anal gesic and antk-irritant activity. Simlarly, analgesic and

canti-irritant actipyimdays. | §.Sdi pgﬁee,sed 4f Qb4 Noysnil | yl sul.f onam ¢dgf hH Set
U S. Patent 4,40 Buckwal ter, et al fa | éd

, 6
March 23, 1982: N8k nf3 ied, Mareh, I8y 1982 deserihes By WW"MW&‘%rW"@t
al., filed Moy 25andlgégic arai I\lanaﬁirh-ityhtanbﬁmaﬂyes Similakly$. - arﬁigeent: ahdd4

3,473, Buckwaltery,gl f &%@ ow been

di scovered that cert?airﬁ#tarrréﬁ é,"th'f‘&ws:j%st d&%— |}I1 q"nﬁsh"wfnf'ﬁgdgm'ﬂ‘eshg
~ have anal esi ¢ acVr®i tBateph h&-s“r‘?dné%nd | ovler ani mal s. BUFthEQtJ cetl ab.,

t hese al kanam desf‘hm/g;tmhemjl F‘m{zgeNL@arﬁnymﬁegy ﬁi alsar paseﬁm 469, 602, S
-capsai cin, but are substantially S e n

provi-des -compounds, useful for pro§ '6‘8?'?! rétl Blesi & ﬂ‘f‘ﬁM iﬁ#| 0 S

animls, of the furmmaquaebamate35 in U.S. Patent whe;&408,%73s 0 or S. Ris

strai ght or branched net IB\HCR“E['@,-SLQ{S&I tuﬁ‘%g< g‘lgggrgee” | ggt e];rog]ndl\%hte(r)elzﬁ

car bon at [err] Eerr ge
at loast e of [err]Ftarm‘s[ QF’Y”] been $PVeERd |thajgertain methylene substi-
phar maceut i cally- Medﬂﬁmﬂmydmbﬂwlalkanamldes have analgesic activity in hu-

mans and lower animals. In particular, these alkanamides ‘have

v,
_potent ana_lges.ic activity similar to that of capsaicin, but are :
_ substantially less toxic.
. The present invention provides compounds, useful for pro-
ducing analgesia in humans and lower animals, of the formula:
: ' CHZNH!-#R-
20 .
25 - - wherein X is 0 or S, R is straight or branched methyl-

ene substituted-alkane having from 11 to 23 carbon

~ atoms, R; is H, OH, or OCH;, R, Is OH or a - C,

| .ester, and wherein. at least one of "RI- .and R-z. is

- o - OH or OCH 35 and pharmaceutically-acceptable - salts
.30 _ - thereof, _

N | Thns inventlon also prowdes compositlons comprlsmg a safe

and effective. amount of these compounds or mixtures thereof,

.and a pharmaceutlcally-acceptabIe carrier.



conprising a safe and effective anount of these conmpounds, or mxtures .

t hereof, and a pharnaceutically- accept able carrier. - 4- DESCRI PTI ON CF,
THE | NVENTI ON The conpositions of this invention i ncor porate -
certain ‘nethylene substituted-N- (substituted phenyl)nethyl I-

al kanam des (e.g., nethylene substituted-Nvanillyl-al kanam des), 5 i
or pharnmaceuti cal I y-acceptabl e salts thereof (here| n "met hyl ene- /

; I's

to 23

* 30 thereof. This Invention also provides conpositions '.

al kanam des") of the formula: [err] 10 15 % Wherein X is 0. or S
strai ght or branched, nethyl ene ﬁ;ﬂ all + from1l
carbon atons; [err] is H OH orE ' er;.~and wherein

at | east one of [err] aFhe [comgositiorGH or [err'] beprtbfseriab}?mﬁnhwnmorfalwm
16 t® -21 carbon at gptaARd. ﬁ&tﬁiﬁn’eb'¥ub§tﬁ%§gﬁlﬂ¥ﬂ(§06sﬁ&%§fs Hiaé.%fll)(aﬁtefh-

at p.o5|t|0n Si X or

r eat |
is at |east six. "ﬁF'E? e('er'gd' methylens IﬁHbéﬁ'éUtQQ'lNa‘Nam'bésaMﬂE?@l ske | s
0, nethyl engal kanarurdphavhan:mttcallv%&eemalil@r B&ltﬁnthe[reéf,] (heréiN. "methylene-

met hyl eneal kanami d -chain (i.e., Cl1-C6) ester, e.g.,
acet oxy. 25 %?k%%% 3“3&@! erred net hyl eneal kanam de is

9- nethylene- N-vani Ll yl - octadecanan1de " Preferred
phar maceuti cal1y-acceptabl e sal'ts include the sodlunkngota55|un1 cal cium
magnesi um and amoni um salts. Conposi ti Bhe conposi tions
of the present invention conprise: :

R

| - - Ry

15 wherein X is O.or S; R is straight or branched, methylene sub-
' stituted a]kéne having frdr_li 11 to 23 carbon atoms; R, is H, OH
or OCH : R2 is. OH ora C, - Cg ester; 'and wherein at least
~one of R and Rz is OH or OCH3 R preferably contains from 16
to 21 carbon atoms and, preferably, ‘the methylene substitution is

20 at position six or greater, i.e., wherein R is a (n—methylene—

' alkane), n is at least six. Also preferred are methylene-
alk'anamides wherein X is O, 'methylenealkanamides wherein R1 is
OCH and R2 is OH, and methylenealkanamides wherein R2 is a
.short-cham (i.e., C, -Ce) ester, e.g., acetoxy.. .

25 A particularly preferred methylenealkanamlde is 9-methylene-
‘N-vanillyl-octadecanamide. Preferred pharmaceutically-acceptable
~salts include the sodium, potassium, calcium, magnesium, and
ammonium salts. _ '

o | 'Compositions _

30 - The compositions of the present invention comprx'se°

' ' (a) a safe and effective amount of a methylenealkan-

amide; and




a safe and effective anmount of a nethyl eneal kan- am de; and -5- (b)
har.nmaceuti cal | y-acceptable carrier. A safe and effective anount of
met hyl'eneal kanami de is that anobunt which provi des anal gesi a, thereby
al l'eviating or prevent- ing the pain being treated at a reasonabl e
- benefit/risk ratio, as 5 - is intended with any medical treatnent.
. Chviously, the anount of nethyl eneal kanam de will vary with such factors as
the particular condition that is being treased, the severity of the -
~condition, the duration of the treatnment,- the physical condition of the
patient,- the nature of cdbdura pharmmmmalwn-acmp)tablettﬂrwemf|c f.or mul a-

10 tion and cary esrafé’”gﬂcge Waﬂﬂ?ﬁmﬁoh{"%& ¥er?e]l}ﬁ’ké}%ﬁ89t [thap of

met hyl eneal kanami de erern upon t
admi ni stration, ameunt yhichf pm\e#eacmlge%imyﬂmeem%!!ﬁ\eat'aer Pererevmt-r

g_nlown itn the ar t ingrethebpains ting rﬁeatdmektwe\-eaebnsbuerbénmms‘u |rb|€i6t5 , as ';,f"”'_"f
rruents rgltr,o Sur agen apsu atl n
subst an- ces Th’és é'ﬁ%ﬁ‘ﬁtf g%h@"%a’??&&?ﬁg Qg' h%(% ﬁiYIC'[{FI ﬂe

- et hyl eneal kananmethyleneaikanamisie: wild panwlvdﬁ'l asqnl'acfactoas aquaheu ayrtufular .
material per uni Eoﬁ@i%ﬁnoihﬁ”?é %ﬁﬁ# trE’QéEI”B&%JEEGQJ-: % AP cah ftidrf! Eﬁ@r s -

for systemc admnlstrav%fz cor por ate I Nt o :
conposi ti ons of gHratien tt“%ntre?m'l}det%g%ﬂ&s'caét 5‘?‘1‘#&@“ ok the, @?E‘eaﬁd i ts
derivatives, mal the gaitare nof icehcurraal ctherapy! (it sny)cabieabpecificl formula-

synt het i GOl I's, ?;3},)’9,],3 ca@lrﬂe' nerﬁaﬁ edl: m%@asoeu?ﬁ{t{re&g OAO“%ER%tion of

_enuIS|f|ers i so rogen-free
phar maceut i c- 5methvienaalk9na@t¢9pﬂmemcar riers are descrl bed in the

following U S. Patenpepefling 42dor?Othe particular route of administration, a \/
‘variety of pharmaceutically-acceptable carriers, well known in the -
art, may be used. These include solid or liquid fillers, diluents,

15 ~ hydrotropes, surface-active agents, and encapsulating substan- _'

" ces. The amount of the carrier employed in cenjunction with the
methylenealkanamide is sufficient to p'rov.ide a practical quantity
of material per unit dose of analgesic. - _

_ : PharmaceutxcalIy-acceptable carriers for systemlc administra- .

20 tion, that may be mcorporated into. the - compositions  of this |

~ invention, include sugars, starches, cellulose and its derivatives,
malt, gelatm tale, calcxum sulfate, vegetable onls, synthetic oils,
polyols, alginic acud phosphate. buffer solutions, emulsifiers,
~ isotonic saline, and pyrogen—free water. Specific pharmaceutic-
25 " : ally-acceptable carriers are described in the following U.S. Patents: ~
USP 4,424,205, '

_ LaHann, et al., f'led March 18, 1982 :USP- 4,401,663,
Buckwalter, et al., filed March 23, 1982; USD 4,460,602,
Buckwalter, et al., filed May 25, .1932: and USP 4,443,473

30 Buckwalter, et al., filed June 3, 1982, Preferred carriers for
parenteral administration incl_ude' propyiene glycol, ethyl oleate,
pyrrolidone, ethanol, and sesame oil. Preferably, the pharmaceu-
tically-acceptable carrier, in compositions for parenteral admin-
istration, comprises at least about 90% by weight of the total

_ 35 composition.



- LaHann,;;-et al., filed March 18, 1982; USP 4. 401, 663, Buckwalter, et al. _
filed March 23, 1982; USP 4, 460, 602. Buckwalter, et al., filed My 25, Z

1982; and USP 4, 443, 473 30 Buckwal ter, et al., filed June 3, 1982.
Preferred carriers for parenteral adm nistration include propylene gl ycoI
ethyl ol eate;, pyrrolidoene, ethanol, and sesane oil. Preferably, the

pharmaceu- tically-acceptable carrier, in conpositions for parenteral

adnmin- istration, conprises at |east about 90% by wei ght of the total 35
conposi ti on. -6- Various oral dosage forms can be used, including such
solid forns as tabl ets,Varipds a3l C{?Pﬂﬂﬁllf9§m§n‘éﬁfbthekuﬁéﬁdéﬂ§|0d'ﬂme%@ selid

for][ns Cg{mr} se a Sgﬁ)i?m%gs/e{amfgl vteaﬁsme@t %HAFAUPéé ¥ndl UIRSpoRderY, S¥heddd.
% to abou
et hyl ancal kanani ddFl fREFE @RS & éﬁ?ﬁpﬁeeseﬁécﬂm ApoYnt,, ysually Gt least

_ent i c-coat ed, sugoutodbedand i prefemblydfmmnubquolzs%cmmawwm of the
cont ai ni ng_ gui t abl %&h?f@{e?rkﬂdénﬁﬂgam‘ﬁablgﬁ L{,‘Féﬁt Si:le prEQge "ih{;llq trigu-

agents, colorlng a avori ng agen u0|ng
mgl.ti ng agents. F%F'oreQFe'd%s@QEe‘*-orsHﬁaﬁTF“ted- |fﬂm-9@?ete aqnemub,lple com-

sol utions, _emul SI orpa',essem,s;mmmmg sGithble| mg@q]{ ?,b.qug,mntsuqugnts' dig‘ﬁs
reconstituted from t Wl es .and, e vescen aragior
reconstituted f rom'@f%ers\{/i&(é rﬁeq‘gtrgan%@ A%orﬁggm?‘ng?{?mf@@l e® ?ﬂ{%ent ow
preservatives, enuliBfdugingg aggata.s andusmeiving nggentsnt sl-iquiid umlsﬁosagaetferms S,
nel ting agergs, 15 includeCOidquidotss §6ldtiof1§aV@rﬁJlenﬁgergu%pengfo?\ er rf‘cﬁutlons

O ensea. o1 o BETAE SRR, P i Ly HorUervestab granutes

pharmaceut i.cal | y- a@pdpt efffervesgent e prepamitionsi prezohstitiied nfronbeceffaevedcent

formul ate .oral dosﬁgﬁnﬁﬁrsnscoﬂ@irﬁng”?Uitgﬁleuﬁglqveh&fgrgyérf\l}altMsoréhug%argge

forms C'On-, agents, suspending agents, diluents, sweeteners, melting agents,

15 - . coloring, ‘and flavoring agents. Preferred carriers for oral

administration include gelatin, propylene glycol, cottonseed oil

- and sesame oil, Specific'examples_ of pharmaceutically-acceptable
carriers and excipients that may be used to formulate oral dosage

- forms, which may be used in formulating oral dosage forms con-

20 taining methylenealkanamides, are described in U.S. Patent

3,9'03,297, Robert, issued September 2, 1975.°
' ' Techniques and compositlons for makmg solid

oral dosage forms are described in Marshall, "Solid Oral Dosage
Forms," Modern Pharmaceutics, Vol. 7, (Banker and Rhodes,
YA 25 editors), 359-427 (1979). '

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
tissue. Such compositions include lotions, creams, soldtions, gels

30 ~and solids. These topical compositions comprise a safe and effec-
tive amount, usually at least about 0. 58, and preferably from
about - 1% to about 2%, of the methylenealkanamide. Suitable
carriers for topical administration of the methylenealkanamide



—

20 - taining nethyl eneal kanam des, are described in US. Patent,

_'3 903 297 Robert, issued Septenber 2, 1975. Techni ques and conpositions

ARG Ng sol i d or al dosage fornms are described in Marshall, "Solid O al
y/Forms, " Modern Pharmaceutics, Vol. 7, (Banker and Rhodes 25 _
0rg) | 359 427 (1979). The conpositions of the present Inventl on c¢an _
al'so be admn- istered topically to a biologic subject, i.e., by the di rect

~laying on or spreading of the conposition on-epidermal or epithelial-
‘tissue. Such conpositions include |otions,- greans, solutions, gels 30

and solids. These topical conpositions conprise a safe and effec- tive

“anount, . usual |y zptrefmbly atemain Oinb Placen dnpthé esiihl gs f & coonaimusius1$imt andbout

2% of the met hy %@lﬁaﬁnﬁvene %w, eggiag l?\?rﬁéﬁbﬁaft@ gpﬁfiait'nmer on in

adm ni stration o kan
on the skin as aWa$erd nsensrallwmtaﬁcﬁareisrsis ngcviasﬁé@"@f ?n@ac;ﬂPIaP'Q)yf

perspiration or -pgvingredspensdd! dﬁatcﬁgsolﬁédetﬁéﬂeﬁa the :ﬁemyu&ﬁeauﬁarﬁnﬁaal C"T'h

nature and capablge of haw ng_di s ers di ssol ve
met hyl enehl kanam"ﬁg gll‘l &T‘ ePF‘ qe%‘caﬂg-accep&a%le emolitients,

pl ac;e

phar maceut i cal | yeamtsﬁaas)l ehmiahingaragsntsa.rmhdl saleests.t hi ckeni ng agents, and -

sol vents” Specific s i -a u it BhsS
p Eagéln tﬂfﬁf S84 ft 18 afdritidationd Ulisafull lih thls

invention are deSCI’I

| owi N L U o0n
LaHann, et al ., Mveslion,pre dfﬁ"‘%ﬁﬂ?" lﬁ?’ fﬂﬁﬂl’!ﬁ“%gi?ss -Bakents; R 4,4 24@?0%4
filed Ivarmh 23, 1982; USP 4, 460 602, Buck- walter, et al., filed My 25,

1982; and USP 4, 473, .Buck- etq al ¥l 1982 cal i
-vehi cI es, useful ﬂﬁamz et EP f-Y@*are |hst(l: os‘egz kﬁ%éiﬂﬁf,é; 934 ang US -

4,537, 776.  walter, et al...ﬂled March 23, 1982; USP 4,460.60 _ 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 USP '4,557,93'4_ and USP 4,537,776.

Additional_forﬁnlations, useful for!parente:al; oral,
and topical administration of methylenealkanamidés,
are disclosed in USP 4, 544 669, USP 4,532,139 and
USP 4,493,848.



adm ni strati on of methyl eneal kanam des, are dlsclosed in USP 4, 544, 669, - U
4,532,139 and USP 4, 493,848. . -8- The .conpositions of the_lnventlon are
adm nistered in a safe and effective amount’, usually fromabout 1 g to
about ‘3600 nmy per day, -preferably from about 200 ng to about. 2000 ng per
day,  of a nethyl eneal kanam de. Wil e dosages. hi gher than the foregoing are
effective-to produce anal gesia, care nust be- 8aken in sone individuals to
prevent adverse side ‘effects. The net hyl eneal kanam des and conposi tions of
this invention can be used to treat and prevent pai.n, and to provide

anal gesia In various disorders at the deeper structures, nuscles, tendons,
bursa and joints associated wth di sease and trauma, and in various other
condi ti ons.in-which comftheempest tiongspifr the éovenhéon amte nodpin et dradk

her aof ore been used to alleviate pai nl,?ndadgmotgf,aréffea'ﬁee amount, usually
. et hyl | kanami d Qsi S nstant inve

ggm %I g'? :?edat opi cgf?@%g’r&g@ t"%aﬁrﬁ ¥ @Bt e BeL 53V BRSSP (mﬁcﬁ'@ﬂ'eéb%‘l‘&
net hod “of i ntroduci2f mge tnetahyutzn@ﬂoalrl@naq!r dday ntaf tahandthytenealianatride.
body, e.g., intrat il dos e higher itAbh aiﬂ@?b#eyomq tJr@nFﬂ‘@Eﬁ@e to_produce

Int'ravenous i ntra- E ltoneal subcut aneous and

administration. A BPBIGESIA:d LB hBWSEr b tekenr in same ringiyiduais tF’s Rreveniyh
intramuscul ar inj eativerse Ailé effectsyn Thé metitylenesikanamitiesashd €drpositions

f ormul at'i ons for pa&%eriﬁbeﬂﬁ%”hﬂ "' '-.&Qd trggt 3ha" H’%\{e B?U"kgﬁy )

Addi tianal formulations, useful for parenteral, oral, and topical j’(‘:

especi ally: humans, (assum n appr ox
i n(FZ)II vidual doses ofTeYide an 5@ iy YQT'%LH‘SW"S at the deeper structures,
Y muscles, tendons, bursa and joints associated with disease and

trauma, and in various other conditions in which compounds such
_'as aspir"i.n,- codeine, and morphine have heretofore been used to -
alleviate pain and dis_comfort. _

The ‘methylenealkanamides and compositions of the instant
invention can be administered topically or systemically. Systemic
application includes any method of introducing the methylene-
alkanamide into the ‘tissues of the body, e.g., intrathecal,
epidural, intramuscular, t'l"'ansdermal, intravenous, intra-
peritoneal, subcutaneous, sublingual, 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
N _ mammals, especially humans, (assuming an approximate body
' weight of 70 kg) individual doses of from about 2 mg to about 400
mg of methylenealkanamide are acceptable. Individual doses of

from about 50 mg to about 200 mg are preferred. _

A preferred method of systemic application of the methylene-
alkanamides is through oral administration. For mammals, es-
pecially humans, (assuming an approximate body weight of 70 kg)
individual doses of from about 1 mg to about 900 mg of methylene-
alkanamide are acceptable. Individual doses of from about 50 mg
to about 600 mg are especially preferred.

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



of . met hyl eneal kanam de are acceptable. |ndividual doses of from about
p:yo about 200 ng are preferred. A preferred method of systemc
‘2Ation of the methylene- al kananmides is through oral adninistration.
- For mammal s, es- pecially humans, (assuning an approxi mate body wei ght of
- 70 kQ) individual doses of fron1about 1 ng to about 900 ng of methyl éne-
-al.kanam de are acceptable. Individual doses of from about: 50 ng to about
- 600 ng are especially preferred. Topical _agninistration can be used to
produce local or sys- temc analgesia, thrdugh directly |aying on or

spreading a safgng eﬁ%ctn@gd ﬁapﬁftdfvfhémﬂ%l%eélﬁﬁh hgylgpe@d ygle, -or

conposi tion confarnin eneal kanam d¢, on e | or epithelial
tissue, includi ﬁg"tﬂ!ﬂ@g sRi rf“%M‘tY enealkanamigey ajon aﬁﬂ'q%ig'al Or s QRithefigh

anount of nethykrgae) KABRIFIAG é;nebesmpaﬁal boalacgrh i@grad: hasal ussdepends

h f h d
{Teated the commemeantaih patibpealdRinGs” s B8 kel adiislfed T

particul@r net hgdepends kammﬁdeh tfectm'saals the rﬁensém'euyastml #ndidocgation of

particular di SORfgle! tt?e ttF'é‘ﬁEGd ﬁ{td cbhfpoemcﬁntanuocmnsh ﬁyssrg}m Cto(eé
di stingui shed from local), analg fect Sﬁﬁ[‘?

extent of systeﬁ#ﬂ‘“’é@ﬁéﬁ'@gm éngl §B° d@a'tﬂﬁ'ﬂﬁg @SU?Y'
of nethyl eneal kaministeied abewell as thie pastivalarodisordaw ¢o dsk teeuted fendhilthéity -

s W8 thégam)unt

of the eyl - ShcalkS5auhis SymRaic (90 ARRBRAMIG] Srohc k) flaguie e

f.ol | owi ng non-1im tfate
processed and sﬁ@sts)farteheiqgrr@s!ent Tihey éxtentn ofEmﬁpEEuanaIgesm also de-

9- met hyl ene- N-vihts Y Up6i | S6@F HAREBr4C allehd YaMdint! ¢ Umbthy18ediRAhAHIGRY
met hod: the area of tissue to be covered, and the abllity of the methyi-

enealkanamide composition to penetrate the skin tissues.
" The following non-limiting Examples illustrate the composl-

i5 tions, processes, and uses of the present mventlon.
" EXAMPLE |

9-methyIene-N-vamllyl-octadecanamde was synthesnzed by
the followmg method

20

25

30




20 25 30 - 10 - [err] 5 10 HO Specifically, 63 m diethyl mal onate wer g
added to 150 ml of sodium et hoxi de (prepared using ethanol and 8 g of
sodi un , warnmed to [err], and stirred. Bronpoctane (71 m) was addeo
dropwi se, the m xture vvarrred to [err], and stirred for over- night. The

et hanol - was evapor at ed,- the m xture t aken up in ethyl ether and water, the

| ayers separated, the ether |ayer S . washed with water and brine,
~then dried to yi eld 105 g of [err]. This grféiuct was distilled, collecting
56.8 g, and then added dropwise to 200 m of a solution of potassium

hydroxide (75 g) in ethanol, which was_r erni ght. The sol ution was
cool ed and et hanol evaporat ed. The re@?gﬁk‘%&% di ssolved in. 500 m

[err] and acidified w pRh c@g
et her phase was washed vietd@z\/\ﬂ and brine, and then Ht

filtered, 'yielding 43 g of [err]. In a separat e’ process, 9 g of
azel ai ¢ nononet hyl ester was 15 di ssolved in 30 ni chi orofm,m '
Oxal ylchigride (15 ml) was added, all at once, and the mixture gefluxed 2
~hours at [err]. The | CH30C0(CH,),CoC1 |
C8H17CH2'C0(CH2)7C00CH3
10 |
H,NH
o 272
csu,,cnzccnz(cﬂz)scoorl |
15
c
uHc-(CHZ)7C(CH2)
20 - e . H |
| N oeH
. 7N\ 3
| / CHy OC,H,
- (11)
~ x e | CH,
> o HO
30 OCH3

Specifically, 63 ml diethylmalonate were added to 150 ml of
sodium ethoxide (prepared using ethanol and 8 g of sodium),



m xture was cool ed; excess solvent and oxalylchloride were eva- porated.
Aft.er distillation, 25.8 g of [err] was obtained. 20 : 3 grans of
t hewC8H 17CH (CO2H) 2 product obtained above were added, in snall portions,
t -m-xture of 3.3 ml dihy- dropyran in 25 m of benzene and 20 m

- sulMfuric acid, and stirred at [err], for 1 hour. Potassium hydroxide was
added to neu- tralize the sulfuric acid, and the m xture was stirred for an
.25 . additional 30 mnutes. The sol ve\r,:]t was then evaporated and, - with
25 m benzene, the mi xture was added drop L& to NaH in 30 M benzene,

and stirred for 1 oUL om 3 t hey ] [ ' t
was added dropvmvéaé'"}fﬁ'dr%?héo rﬁ-xtaﬁ'ngé‘?F?‘dee%'{?gﬁt e.oq'ﬁ/;clgp{ ?%?ﬁd?ﬁ?éem)
was 30  addattopwise,héheri mixtuee redtmsck tof 65‘84_’°&Q_u_md_ stirred: far Avernas
taken up in ethgfignashigh ‘é%trhg_nal Nvd¥p Qaptipbfid , aRfePhiiReuredtdkéh | GP- in

Chr omat ogr aphy- on~silica gel wth 15% et hyl acetate apd, hexane gave, 1.5 af
[err]. - 12 -ethyl o%m&"béf‘f’orﬂ?tFﬁskt%s‘%ﬁ%né‘iﬁarafq%d,%fhzﬁtgﬁﬂ Wyfﬁg -
3. 6n OIof 553% Nalwashied atielar ewatért angdertirine, witsdresdrigte to | gididnaos t gerof
purged with arg n .~ Qqf (di stélled di : i d ed
vi a syringe, an?&i&égﬁgﬁgﬁﬁﬂf o?k?ﬁfsq,rﬁgﬁgg‘é@g%%kgth%fA??gr_. E%r%ggn -
evol uti on had stawpped, then added: doepwise: to308dm| pfaa\salutionaef, Potessiemg ¢

met hyl tri phenyl HiRsfreRedld Y75 bg P Thdethandl, 1 Which WA @efroxedas@hight. atrhence
tothe'reactlon,s?lutlon ands‘ r :

tenperature.  B9lUYoNn oWas£oq L‘I’ p%ggaregﬁar“a‘g2gﬁﬁén‘é€a%§ d?ég o?(e)%g]ufn WES
50 n DVBD, addedissdivedtinobe® ml'oH&Geaméacﬁdicﬁiedswit!t H&H, aFhe product was -
overnight. The Ju.xi4ed Wih bBRGF BﬂHrEﬁlelranageSQlé? washed with water and
| ' brine, and then dried'_ ‘and filtered, yielding 43 g of
CgH,,CH(CO,H),. I |

in a separate process, 23.9 g of azelaic monomethylester was

15 dissolved in 30 ml chloroform. Oxalylchioride (15 mi) was added,

all at once, and the mixture refluxed 2 hours at 50°C. The

mixture was cooled; excess solvent and oxalylchloride were eva-

porateél.. After distillation, 25.8 g_qf CH3OCO(CH2)7C0CI was
obtained. o -

20 3 grams of the CgH,,CH(CO,H), product obtained above

were added, in small portions, to a mixture of 3.3 ml dihy-

dropyran in 25 ml of benzene and 20 ml sulfuric acid, and stirred

at 25°C, for 1 hour. Potassium hydroxide was added to neu-

tralize the sulfuric acid, and the mixture was stirred for an
25 additional 30 minutes. The solvent was then evaporated and,
with 25 ml benzene, the mixture was added dropwise to NaH in 30
ml benzene, and stirred for 1 hour. 3 g of the
CH'3OCO(CH2]7COCI product prepared above wéé--added..dropwise.
and the mixture stirred overnight. Acetic acid (0.3 ml) was
30 added and the mixture refluxed for 4 hours. The residue was
taken up in ether, washed with 1N NaOH, water and brine, and
dried. Chromatography on silica gel with 15% ethylacetate and

hexane gave 1.5g of-C8H17CH2CO(CH2)7COOCH3.



wat er and extracted twice with 50/50 tquene and pentane. The organi c phasg
was“washed with water, dried and evaporated. The residue was filtered

t hrough silica gel to give 16.7g of 15 - [err]. This product was

di ssolved in 150 m ethanol, and 3 g potaSS|un1hydrOX|de in 15 M water was ™
added.gradually with stlrrlng The m xture was refluxed for 3 hours. The
sol vent was evaporated and resi-due taken up in 150 m of 0.1 N NaCH, :
transferred to separatory funnel with 100 2 ' m water, and extracted
wi-th ether, taking. care not to -shake V|gorously The aqueous phase was

acidi fied with HC g Pabima B0 sk wss ffaneq " BriBg MEHIR AR h5ACS S ©

washed with water rine,
[err]. 25 of| a,aggecpﬂa@egdm'@ pg;\tane,fwashes. The ﬂask was

4- hydr oxy- 3- net homdnewgealwthl Erydit amd<78 mi tof Afbtilled dRhEtHWN Iémlfoﬂaeer

; ; . aan . -
2dden 1o dissol velTHSON; 9aed 8 byringss ,hd | héiren oid FO4E ?%22‘&256@\5@5-
dropwi se &nd t he Afteruhydrdgepveviolusiont had ostoppidhtthet selution3was cooled in
temperature. 7.5 ateF BathchRdl 0619 WRthgRFRheAYb Bﬁmnbrm%fnl.ue he

sol vent was 't hen a t he I"due taken u et her and washed
with NaOH, water ﬁWdR@ @hgg'awascﬁ‘f%d’ 5$\R—5-‘°318°6’P‘ pF‘r%é’@f‘ea" uerd 3.5
g of this productstilchesl- for vezd | mihtites \c/i\m asiebml dlreﬁmursmrat [et8] d O of
flask containing ¢ n t

stirred at roomteﬁrp‘e7r at COF€ B&EECﬁ % hédﬂvma{)ﬁv ger&r'%seol\\?@%ered
and the sdPvent eifapBl RMEOy| éﬂﬂ?ﬂgaﬂ Qtoﬂnﬁ oteu cthe( I'Fa%?ﬂ' cselytion, t ppd
schematic above. gtirred overnight.2 Thef nifk@sheCiwds )thaRdipbuted ®Hhtol S0l i ]

~— _ water and extracted twice with 50/50 toluene and pentane. The
organic phase was washed with water, dried and evaporated. The
residue was filtered through silica gel to give 16.7g of
- 15 o C8H17CH2C[CH2)CH'Z(CHZ')GCOOCHs.'- This product was dissolved
in 150 mi ethanol, and 3 g potassium hydroxide in 15 ml water
was added gradually with stirring. The mixture was refluxed for
'3 hours. The solvent was évaporated and residue taken up in

_ 150 ml of 0.1IN NaOH, transferred to separatory funnel with 100

20 - - ml water, and extracted with ether, taking care not to shake
vigorously. The aqueous phase was acidified with HC! and ex-
“tracted with ether. The combined extracts were ~washed with
water and brine, ~and then dried,' yielding 14.3 g of
C8H‘7CH C(CH JCH (CHZ) CO H.

25 Ina separate procedure, 20 g of u-hydroxy-3-methoxybenzo-
nitrile was mixed with 50.7 ml ethylvinyl ether, stirred, and
chilled in an ‘ice bath. ‘Sufficient 'tetrahydrofuran (THF) was
added to dissolve the nitrile. Trifluoroacetic acid (2 mi) was

~ added dropwise and the mixture allowed to stir overnight at room

30 temperature. 7.5 ml of triethylamine was added and stirred

' briefly. The solvent was then evaporated, the residue taken up
in ethyl ether and washed with NaOH, water and brine, and dried
to give 31g of protected product. 3.5 g of this product, dis-
solved in THF, was added dropwise at 0°C to a flask containing



(CH2) 6CO02H product, prepared above, were dissolved together in 25 m dry
-hyl ene chloride, and chilled to [err] in an ice bath.

gﬁédrpyclohexy1carbodiinide (2.1 g) was. dissolved in nethyl ene- chloride
t-added to the reaction mxture. The mxture was 10 pl aced *under

- argon and stirred overnight. The resulting solids were filtered and rinsed

with nethylene chloride. The filtrate was transferred to a separatory

“funnel, washed with HC, [err] and water,_tfyen dried, .yielding 6.3 g- of

Product (11), depicted above. Thi-s product was dlssolved In 50 m THF, 10.4

IN HA 15 - WepEmRATHE alnld 3t i;ngml-lgnd The m:ethué ewa@Sstsﬁnerdr%d Adomi OOM .

tenperature for 45 mntes Th F was eva th
partitioned bet FAPHR® E\Feaﬁ’ §t urae h@'r'e"@h ha go?}@zﬁﬂa ?\;\Eged

extracted with eehdrth& mluﬂteEVphusa‘!ed/asleédmgaét ngﬁv_l Rriedukit NHdHdepicted

| ayers separat edyy, tﬁgdséﬂk?nai‘ﬁuﬁﬂbk?e phase 20 - acidified with HCl. _The%?;;_:}-
product was extracted L nto ether t he extracts wer Washed th water
~and brine® and dried?2 }%I‘Hl Rpoduct g'n)s 3.1 g of the 17¢H CWCH JCH,-

9- met hyl ene- N-vamcH y OgHageadurt)i piﬁeparé’draﬁdvaat were h:usﬁdlbedatogether |n _
chr omet ogr aphy v Haek AFS! B0 LGN RIEEYE, T80 ol Wikl 1Y -

pure- product ture [S Ccon nuc ear

resonance and i nﬂ.%é&mwmnwwilmiﬂet&weghm% digselved dnhe\ethylene-

- net hyl eneal kanam:ﬂm.&é GarithOfdded I P ItRe 9&&?&4 %&tmommlms&hﬁé #B4
br onboct SO aiﬁcﬁ var

¥ pl acement o&r nmet hyl ene bstlt tlon a(‘)g the .
nunber of car bonP upger araen; apd, s @WPXS’F%ne ﬁaﬁﬁ?ﬂ&é‘g B8idso
.exanpl e, 9-net hywene- -filtered |aireed rinseddwithn methiyleasdcitlonicelhyThecfiltrate was -
N-vani |1yl - el cos rsaggpaéétw'faﬁhep REOHRE Gt e ! Nad megséanw

and br onodecane, respectlvg?%/
exanpl e, 8- net hyMateL.N-them | #kied he yieldingns- 3an9dé‘far?d‘°du<=t (")- depicted

4- met hyl ene- N- vaabbve) - tTHigeprotiuttdwas' issBRedoin 50 mi THF, 10.4 IN HC!
15 . were. added all at once, and the mixture was stlrred at room
N temperature for 45 minutes_. The THF was evaporated, the resi-
due partitioned between water and ethy!: ether, and the 'aque'ov.js _'
phase was extracted with ether. The ether phase was extracted
_ with 1N NaOH, the layers separated, and the aqueous phase
20 " acidified with HCl.  The product was'j._extra_cte_d- into ether and.the
extracts were washed with water and brine, and dried, yielding 4
grams of 9-methylene-N-vanillyl-octadecanamide. Purification by
silica gel chromatography -with 50% ethyl acetate and hexane gave
3.4g of analytically pure product. Its structure was confirmed
25 via nuclear magnetic resonance: and infrared specti'oscopy'. '

In the example above, -.oiher, methylenealkanamides are made
by rep!acing azelaic 'mononiethyl ester and bromooctane, so as to
vary placement of the methylere substitution and the number of - _
_carbon atoms: in the R group of the methylenealkanamlde. For -«

30 example, 9-methylene-N-vanillyl-hexadecanamide and 9-methylene— -
N-vanillyl-eicosanamide are made by replacmg bromooctane with
bromohexane and bromodecane, respectively, in the above syn-
thesis. Also, for example, 8-methylene—N-vani|lyl-heptadecan-
amide and 4-methylene-N-vanillyl-tridecanamide are made by



- 14 - replacing azel aic nononethyl ester with suberic nononet hy'I ester a
succi ni c- nononet hyl ester, respectively, in the above syn- thesis. EXAWP

Il 5 _ An anal gesi c conposition, according to t he present

i nvention, was made corrprl SI ng: 9-net hyl ene-N-vani | | yl - oct adecanani de
132.4 ngy et hanol 0.75 m pyrrolidone
0.75 m" 10 The conposi tion was nmade by sinple dissolution of the

nmet hyl - eneal kanam de in the |iquid sol vent $4 <A nouse wei ghing 30 g, was
i njected subcutaneously wth 0.1 m of the conposition, producing
anal gesi a. | n t hereplasiage azetpice mobomethyl| emrl\lmanlshb;hchmadmemyl éster

am de, 9-nethyle dy a e S

|yl - hept adeca%a n%‘&\l-g@%"% ﬁb@gﬁg{]&%&% d F %Bae{c?l?dg c'an'gl-m\‘ aﬁove syn=
substi tut ed, respﬁ‘!ﬁsiﬁﬁel y, for 9 met hyl ene- N-vanl Il yl-oct adecan- am de,
Wit I‘g,_substant lally si m I ar results. EXARRAMPLE 120 A corrp05| t I on,
accordin tothelnst i nvention, for I stration,

Tade i 1St he fol | ow A MARISEIEcHttpostlioRs RePanding Yo, fie pyrsts imyEdtien: de
1 00mg /m of carw'asannad;rcomprlspg cent - by-wei ght): propyl ene gl ycol

2% 25 Q%éi%/mﬂe‘iﬂev%ﬁmloctig/ecﬂ?amide Iﬁ% ter

10% benzyl al cohol e net hyl eneal kanam de i s
di ssolved In the carre¢®®@nghd a human subject, weighing 70 kd-7PsM nject ed

subcut aneously with porerhdahe30 .- the conposition thergls mprepared,
produci ng yqanal gesi a. ry, e G liiiOas' BbGE'SY SimbH°alBoRtisH o¥ RARéhy1-

i njection
: enealkanamide in the liquid solvents. A mouse weighing 30 g,

-/ : was injected subcutaneously with 0.1 -ml of the composition,
producing analgesia. ' - | '
In the above example, 9-methylene-N-vanillyl-hexadecan-
15 amide, 9-methylene-N-vanillyl-eicosanamide, Berﬁethylene-N-vanil-
lyl-heptadecanamide, and 4-methylené-N-vanillyl-tridecanamide are
substituted, respectivély, for 9-methylene-N-vanillyl-octadecan- |
amide, with substantially similar resuits.
_ _ EXAMPLE Il
20 A composition, according to the instant invention, for paren-
teral administration, is made with the following ingredients:
9-methylene-N-vanillyl-octadecanamide 100mg'lml of carrier
carrier (percent4by-weight] :

o propylene glycol : _ o 72%
A% 25 polyethylene glycol. 17%
water - 108
benzyl alcohol : 1%

The methylenealkanamlde is dlssolved in the carrier and a human
subject, weighing 70 kg, is injected subcutaneously with 1.0 ml of

30 . the composition thereby prepared, producing analgesia. At
eight-hour' intervals, two more subcutaneous injections are made,
of 1.0 ml of the composition per administration, for a total of
300 mg 9-methylene-N-vanillyl-octadecanamide administered over a
-twenty-four hour perfod.



of 1.0. m of the corrp05|t|on per adm nistration, for a total of 300 ng.
9% r.:[et hyI ene-N-vani | | yl - oct adecanam de adm ni stered over a twenty-four hour
p p - 15 - EXAWPLE IV A conposi tion, according to the instant '
% ion, for paren- teral admnistration, is made with the follow ng
corrponent s: 8-nethyl ene-N-vani | | yl - hept adecanam de -100ng/ m of carriéer 5
“carrier (percent-by-weight): sesane oil. 98%

. benzyl al cohol : 2%.A1I5u.man subj ect, weighing 70: kg, is’

_injected via deep intra- rruscul ar injection, with 1.0 M of the composi tion
prepared above, ~ produci ng analEQ@iMBLE H¥YAMPLE V A conposition, .
accordlngtothelnt ti 7 I,g;jm t ds
made by admi xi ng ch‘ ? &P:p%%ﬁ%ﬂ é&br&ﬂ‘rﬁ Q‘? thee@%arﬂi tmf hﬁl Pg?lne N-
(4-acet oxy-3- teral admiw@rwrm l%fmay@r withy ﬂnetfﬁt!st\ymeﬁg;mmnent&
~)-methyl]-oct adecanG%Q&ﬂ&ﬁéJanhﬂWICﬁéptabnécaﬁarﬂ%) 106h@rhl 6f @2k Fier v
98. 0% benzyl al cohol A human subj ect, C,
wei ghi n@ 70 kg, Is Eag’.dﬁie(&e\f/?%{“i‘ﬁvr‘gﬁ&%@bi ar | njection, with 2 0m of the 7

corrp03| tion prepared absesamemdl " duci ng anal gesi a. EXAI\/PIE%VI _

~conposi tion, according tb%n&ﬂ?ahd?:ﬁ%ﬁm invention, .for oralg25
adm ni strati on, I s made ol | owi hg conponent s: :
A human subject, weighing 70" kg, is injected: via' deep-intra-

muscular injection, with 1.0 ml of the composmon prepared above,

10 - producing analgesna.
EXAMPLE V- _ _
A composition, according to the instant invention, for par- o/
enteral administration, is made by admixing the following compo- o
‘nents: = : S '
15 : 9-methylene-N- [(ll-acetoxy-3-. . 100 mg/ml of carrier

methoxyphenyl)-methyl]-octadecanamide -
carrier (percent by weight):

ethyl oleate : . 98.0%
benzyl alcohol - - ' 2,0%
20 A human subject, weighing 70 kg, is injected via intramuscular

injection, with 2.0 ml of the composmon prepared above, pro-
ducing analgesia. : -
- EXAMPLE VI

A composition, according to the .instant invention, for oral AR
25 administration, is made with the following components: u
~ 9-methylene-N-vanillyl- | _ |
octadecanamide. : - 100 mg/ml of carrier
carrier (percent-by-weight): . '
propyl'ene'.glycol' : - S 1008
30 5.0 ml of the syrup thereby prepared. is administered orally to a

human subject, producing analgesia.

In the above example, flavoring agents, sweetening agents
such as sucrose, lactose, mannitol and saccharin, and preserva-
tives such as glycerin, methyl paraben, propylparabén, benzoic



9- net hyl'ene- N-vani | | yl - octadecanani de . 100 nmg/ M of
carrter carrier (percent-by-weight): propylene glycol . . @
100% 30 5.0 m of the syrup thereby prepared I's adm™mistered orally ,

a humen subj ect, produci ng ‘anal gesia: In the above exanple, flavoring

agent,s, sweetening agents such as sucrose, |actose; mannitol and saccharin,
and ‘préserva- tives such as glycerin, nethyl paraben, propyl paraben,

benzoic - - 16 - acid, sodium benzoate amd&itohol, are added, si Inlgl y or

In com bination, tq the,conposition for bove, wth sybstantially

simlar results. vPLadivm, bgnzoate and’ aq&%@or‘?ﬁ&s?‘?ﬁ’?ﬁv, singlyr @rntp ©€9Mrhe

i nstant inventi onbinationgr #b aHei icompositioon, formedadbowee} hwitte &obstantialy

conponent s: Conpoges - Bulk I ndi vi dual Tabl et

9- gt hyl ene- N- \rlrgn?ﬂﬁ%r_results_. 4 : .. -8 oct adecanani de

70 g . 350 ngy 10 starch ~ EXAMPLE ViI 6

30 magnesisum st ear at €A composition, accordinili to the instant iRvERGSWCIt6Pt 8Fdll ne
geISI ul 0s€ 2_a\)dr5i§\%t&aﬁgn, is .madleoglit(i\mt 8 If%ﬁl)wusr{gl Ic%r%?:ogér?élzde 12. 5
k5 " The above i ngEempoment are adni xed into a Wik ni MnhdividuabTablétng
100 g. Conpr essedydrithieheaNEvamiigRd, using tablettfing met hodsgknown Tn the

art, each containi ng 0.5 gﬁgf the“bul k m xture.- A human subj ect®¥ wei ghi ng
appr oxi mat el y 70 ¥g3decanamide v adnin- istered two ¥ 9the tabl €330 Mabr a

total dosagof 700stapctof nethyl - 6 30
_ magnesium stearate 1 5
R microcrysfalline cellulose : 20 100
colloidal silicon dioxide - 0.5 2.5
povidone 2.5 12,5
15 = The above ingredients are admixed into a bulk mixture, totalling

100 g. Compressed tablets are formed, using tabletting methods
known in the art,'éach containing 0.5 g of the bulk mixture. A
human subject, weighing approximately 70 kg, is orally admin-
istered two of the tablets, for a total dose of 700 'mg of methyl-
20 enealkanamide, producing analgesia.
EXAMPLE VIII

A composition, according to the instant invention, for oral

administration, is made with the following components: { &

4-methylene-N-vanillyl-tridecanamide 1000 mg
\~ °~ 257§  starch - 10.2
magnesium stearate _ ' 5.1

A capsule is made by filling with the above ingredients, and

administered to a human subject, weighing approximately 70 kg,

producing analgesia.
30




" eneal kanani de, pr odu0| ng anal gesi a. EXANPLE VI Il A conposition,
/ rdlngtothelnstant invention, for oral admnistration, is nmade with
2 .fol | owi ng conponents: 4-nethyl ene- N-vani | | yl-tri decanam' de

1600, -ng 253 starch ) - : 10. 2
magne'si um st earate ' 5.1 A capsule iIs made
by filling with the above ingredients, and adm ni stered to a human subj ect,
wei ghl ng approximtely 70 kg, produci ng angl gesia. 30 - 17 - EXAMPLE I X

. An oi nt nent conpasition, according to the .instant invention, for t opi cal
adm ni stration, Is for rred 'wi't'h ‘the folé)omi,quecmponent S '

(per cent-ages- by- wei C.t ade anam de

2.0% ol eyl al cohol g\n omtment composntlon, acc%rgg'tg G% @'ﬁ wé’tgp ngFn

40. 0% pr opyl ene fgt topical administration, is formed wikhs. % Toilowiogpeompanendse

adm xed and. appy ﬁéré@'&%%ﬁ:ﬂ ?éhtt)he 10 ointnent is appl ied to a 1QQ/
' In

cn portion of t n-Subj ect, produci ng anal geél a. 15 20 25

30 5 -methylene—N-vamlIyl-octadecanamlde
oleyl alcohol. _ . 30.0%
" cetyl alcohol | - uo.o%
propylene glycol _ : T 28.0%
The components are admixed and approxumately 6 ml of the
10 ointment is applied to a 100 cm? portion of the skin of a human
subject, producing anaigesia. I -
- \/
15
20
-/
25 _
30




CLAIMS 1. Methyl eneal kanam de conpounds, and pharnaceu- tically-accep tabl e S
salts thereof characterized in that they have the Lﬂll“ilMlﬂEﬁ"!ilLMerel
is"0 or S; Ris straight or branched, nethylene- su havi ng
froms11 to 23 carbon atoms; [err] is H OHor [err] i*s or a [err]

ester; and wierein at Ieast one of [err] . di R is OH or OCH3. 2.
N@thylenealkanan1de conmpounds, and pharna- Ceutically-acceptable salts

t her.eof , .according to daiml, charact e CLAIHS| n t hat R is [err] and [err]

" is OH 3. Met hyl eneal kanam de conpounds, and pharma- ceutical I'y-acceptabl e
salts thereof accor dl ng MetigtlEneal kanfamidet eompednds,t had pharhaceusa [err]

ester. 4.’ p akly: eptab
salts thereof, Q%%%gﬁgl n‘gé%aé)gagﬁ'y 0 lén%rer%%g gﬁér agtt %?F%ég Hl ﬁ£€
straight or brhhem@hvmnﬂﬂm%stltut ed al kane havi ng from 16 to 21 :
carbon atons. 5. Methyl eneal kanam de conpounds, Jand phar ma-

'ceurfcally acceptabl e salts thereof, -accongﬁgﬁ% qu of Caims 1, 2 and 4,
gharacterized in that said nmethyl- en

- 9-net hyl ene- N-vani | | yl - oct adecanam de; -19- 6. thhylenealkanan1de
'¢anoundsr_and_pharna- ceutically-angep abl e salts thereof, according to
any of Clains 1 or 3, characterized fn Rfat sai d net hyl ene- '

D

wherein X is O or S; R is straight or branched, methylene-
substituted alkane having from 11 to 23 carbon atoms; R,
is H, OH or OCH;; R, is OH, or a C, - C, = ester; and
wherein at least one of R, and R, is OH or OCH,.

_ 2. Methylehealkanémide compounds, and pharma-
ceutically-aéqeptable salts thereof, according to
Claim 1, characterized in that R, is OCH; and R, is OH.
3. Methylenealkanamide compounds, and pharma-
ceutically-acceptable salts thereof, according to Claim 1,

characterized in that Rz'is a C, -C - ester.

1 6

4, Methylenealkanamide compounds,'and pharma-
ceutically-acceptable salts thereof,_accordihg to any of
Claims 1-3, characterized in that R is straight or
1~/ branched, methylene-substituted alkane'haVing from
| 16 to 21 carbon atoms.

5. Methylenealkanamide compounds, and pharma-:
ceutically-acceptable salts thereof, according to any
- of Claims 1, 2 and 4, characterized in that said methyl-
- enealkanamide is 9-methylene-N-vanillyi-octadecanamide.



al kananmi de is 9- nethylene N—[(4 acetoxy 3- nethoxyphenyl)
hyI ] mllmmlmmmﬁulm A conposition for producing analgesia in humans
terized in that it conprises: (a) a safe and
ectlvé afrouht 'bf a rret hyl ene- al kahani de conpound or '

pharnaceutlcally accep- table salt-thggeof, or m xtures fhéreof " accor -
dlng to any of Clalns 1-6; and (b) -2 .3 harnaceutlcally acceptable carrJer

8. * A conposition, €§9¥%né%f§§?4§159|?gﬁﬁ g hﬁ d harhaat it -

conprises a phar mat eut acce enealka m de
conpound, sméutiaaiIywﬁnqea$§9&§u§ﬁi$ﬁb| ﬁ@fbfa§68F9&ngGPa§§Yu cal ci um

- magnesi um @i‘é’:ﬁ{@r&ﬂ@ S @dHaracterd Zed@ HeS ithia®h saddcmethgdehe-C ai ms 7 or

Peatt obor ‘Shcanmtie B A '%&%2& T acareyasipbupke BRI 1o

ConDOSItIF"hefﬁyxﬁdhtdﬁécanammdas 7 or 8, for oral adm nistration, \Z
- characterized in that it com prises from25%to 50% by weight, of said
met hyl ene- al kanam de. ' ' ' '
7. A composition for producing analgesia in humans.

or lower animals, characterized in: that it comprises: .

. (a) a safe and effective amount of a methylene-
alkanamide compound or pharmaceutically-accep-
table salt thereof, or mixtures thereof, accor-
ding to any of Claims 1-6; and _'

(b) a pharmaceutically-acceptable carrier. _k.}

8. A compos;tion, according to Claim 7, character-
- . ized in that it comprises a pharmaceutically-acceptable
.—-fhf“\\\‘\sslt of said methylenealkanamide compound, selected from |
- the group consisting of sodium, potassium, calcium,
magnesium, and ammonium salts..

9. A composition, according to Claims 7 or 8,
for parenteral administration, characterized in that it
comprises at least 90% by weight, of said pharmaceuti-
cally-acceptable carrier.

10. A composition, according to Claims 7 or 8, ,\«j'
for oral administration, characterized in that it com- '
prises from 25% to 50%, by weight, of said methylene-
alkanamide. '




