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CROSS- REFERENCE TO RELATED APPLI CATI ONS This application clains benefit of
U. S. applwoaricormeseri al nunber 60/ 351,167, filed, JanuargTARp2/2062, U.S.
application serial nunber 10/010, 201, filed Novenber 5 30, 2001, and U. S.
application serial nunber 09/853,304, filed May 11, 2001, which are herein
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The origination of the plant is attributed to the New Guinea / |Indonesia
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Polynesm) is an area where islanders have been known for centuries to consume a
drink, also called kava and derived from the root of kava, in ceremonies and
celebrations due to its reported calming effect and ability to promote sociability. The
15 root and the drink were apparently first described in the Western world by Captain
James Cook as a result of his exploration of the South Seas in 1768. Many myths and
anecdotal stories surround the use of kava, and these vary from culture to culture.
The extract of the kava root is known to contain a class of structurally related
chemical compounds known as kavalactones. At least sixteen different members of
20 this chemical class are known to be present. A relaxing action (i.e., calming effect,
sleep inducing effect) of the extract is attributed to certain members of this class.
Kavalactones possess low bioavailability; 1:n fact, they are practically insoluble in
water. Thus, bioavailability in oral administration settings is always an issue that must
be addressed. The mechanism of activity of the kavalactones remains uncertain, and
25 their effect on cytokines, such as the interleukins is unclear.
Cytokines such as interleukin-12 (IL-12) mediate the acute phase response to
inflammatory stimuli, enhance the microbicidal functions of macrophages and other

cells, and promote specific lymphocyte responses. See, e.g., Fearon and Locksley,
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SUMMARY
The invention is based in part on the unexpected discovery that three
kavalactones, dihydrokawain, dihydromethysticin, and kawain (structures shown
15 below), exhibit IL.-12 inhibitory activity.
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5 synptons refers to disease or disease synptons in which IL-12 activity is
i nvol ved, such as those wherein IL-12 is involved in signaling, nediation,
nodul at i owp oew919segul ati on of the di sease process. |L-12 PCT/US02/14930

over production-rel ated disorders involve those where overproduction of
IL-12 is a basis for the disorder. In one aspect, the invention relates to
a nedicinal ointnment including 1%to 90% (e.g., 1%to 40% 1.5%to 30% 2%
to 25% or any range wherein thBilyalwemetlysticimary i s any i nteger % between
1% and 89% inclusive, and the upper boundary is any integer % between 2%
and 90% inclusive) by weight an active katlCactone selected fromthe
group consisting of di hydrokawai n, di hydronethydticin, kawain, and a

conbi nati on thereof, and a nedicinally acceptable carrier. The term"active
kaval actone"” herein refers only to di hydrokawai itx,di hydronet hysti cin,

kawai n, or a conbination of the t he conpositions
(e.g., nedicinal ointnment) and e ose wherein the
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boundary is any integer % between 1% and 89%, inclusive, and the upper boundary is

any integer % between 2% and 90%, inclusive) by weight an active kavalactone
selected from the group consisting of dihydrokawain, dihydromethysticin, kawain,
and a combination thereof, and a medicinally acceptable carrier. The term “active
kavalactone” herein refers only to dihydrokawain, dihydromethysticin, kawain, or a
combination of them. In other aspects, the compositions (e.g., medicinal ointment)
and methods of use are those wherein the dihydrokawain and dihydromethysticin are
synthetic, that is, are not directly derived from root extraction, rather are synthesized
using one or more chemical transformation reactions.
In another aspect, the invention is a patch (see, for example, U.S. Patent
10 5,186,938) including an active kavalactone-containing material layer. More
specifically, the material layer, e.g., a pad or a pressure-sensitive adhesive, serves as a
substrate for receiving 1% to 90% (e.g., 1% to 40%, 1.5% to 30%, 2% to 25%, or any
range wherein the lower boundary is any integer % between 1% and 89%, inclusive,
and the upper boundary is any integer % between 2% and 90%, inclusive) by weight

15 an active kavalactone selected from the group consisting of dihydrokawain,



| ayer intimately adhered to one side of the material |ayer, which is
resistant to passage of the active kaval actone. The invention also rel ates
to a met wo oko91966 eati ng (e.g., curing, preventing, or l@cCarmsh/onaii ng) an
| L-12 overproduction-rel ated disorder, including admnistering to a

subj ect (e.g., human, dog, cat) in need thereof an effective anmobunt of an
active kaval actone selected fromthe group consisting of dihydrokawain,
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decreased irritatjon, decreased soreness, ggneral feeling of relief). The
30 di sor défhydreamethysiicle kawain: g agpmbieationtheect hhe methed ol itisating ks a8econdar y

hyper al ge?fféctn'y PQ'd'i’kQaﬁaesl%%ﬁ*o%ﬁ% O}é‘?}gtﬁﬁlpsﬁllé:éf@ect M@B@%ﬁgé’ﬂve‘)ﬁ{a@l
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The admi ni strat ono t he ounds and cor 05|t|ons l.i neated herein for
{reati ng BahiEmPsaleeice ST J AL PaAIG PREO T BapE RE e Sibjoct (e
decreased irritation, decreased soreness, general feeling of relief). The disorder that
can be treated by the method includes colitis, Crohn's disease, diabetes,
encephalomyelitis, multiple sclerosis, oesteoarthritis, periodontitis, psoriasis,
20 rheumatoid arthritis, sepsis, and uveoretinitis.

The invention also relates to a method for treating (e.g., curing, preventing,
relieving, or ameliorating) pain, including administering to a subject (e.g., mammal,
human, dog, cat, horse) in need thereof an effective amount of an active kavalactone
selected from the group consisting of dihydrokawain, dihydromethysticin, kawain,

25 and a combination thereof. The method of treating has an effect on the pain itself or
on the symptom. The effect can be objective, that is, a measurable physical effect
(e.g., reduced burning sensation, dulled pain, reduced swelling, improved mobility or
range of motion), or subjective, that is, based on the feeling or perception of the
subject (e.g., decreased irritation, decreased soreness, general feeling of relief). The
30 disorder that can be treated by the method includes primary or secondary
hyperalgesia, burning associated with capsaicin, myofascial pain, intractable

myofascial pain, osteoarthritis pain, preemptive analgesia, neuropathic pain, and



conpri sing conpounds or conpositions as delineated herein. In one aspect,
the nethods provide between about 8 to about 24 hours of pain relief in a
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conposition herein use In treating dis ’g., IL-12" nedi at ed
di semses Or5%li $masthas yapt @ﬁme(l‘glgchbMemtO%amdhrl%l sy 0%} ayhef pa@e

di seases as.fi br : use of such.a c osi,tion fo
it act uPBTDe i AR O o1 RECPPREIAEHE reibhe  GpHireAIG,
di seases @fetilidd aRB&Nn SUPMESO MminiStering a composition (e.g., a topical composition)

having any of the six major kavalactones (e.g., desmethoxyyangonin, dihydrokawain,

dihydromethysticin, kawain, methysticin, yangonin, or any combination thereof),
20 wherein the composition further comprises any of petrolatum, beeswax, or vegetable
oil (e.g., jojoba oil), or any combination thereof.

Another aspect of the invention relates to a packaged product including a
container, a composition containing an active kavalactone disposed in the container,
the kavalactone being selected from the group consisting of dihydrokawain,

25 dihydromethysticin, kawain, and a combination thereof, and a label (e.g., sticker,
product insert) with the container and having instructions for application of the active
kavalactone for treating an IL-12 overproduction-related disorder.

Also within the invention are a composition herein for use in treating disease
(e.g., IL-12 mediated diseases or disease symptoms (such as osteoarthritis), or other

30 diseases (such as fibromylagia), and use of such a composition for the manufacture of

a medicament for the treatment of the aforementioned diseases or disease symptoms.



WO 02/ 091966 PCT/ US02/14930 The invention relates conpositions, and to

nmet hods for produci ng conpositions, of high kaval act ones content from

rhi zome oWoRRper96éret hysti cum Forst. (pepper intoxicant, PPpErsorraeso famly)
cal | ed kava-kava. The conpositions include those having a high content of
kaval act ones, and include those having high 5 proportions of the
kaval act ones, 7, 8-di hydrokawai n and 7, 8-di hydronet hysticin. Additionally,
t he conposi ti omhe amentiet fetats domppsnbuscnthe metloge forgdodeing el i m nate

certain chem cal, conpa resent in kava kava exiract, which nay be

assoc: at e&omﬁPstlﬂor&?ngP}Bg}r‘]E%‘fagacHé’FF Fﬂ‘!étﬁ’ﬂ c\’/I% iﬂ&é‘\’/r@?f" &t mf@‘yﬁgﬁﬁ@ OCIXB e7 O

O0O0O0 y . (TR TN LG ~ ; 7 OO CC8
O[F)%]s;cl.ggrggggﬁlﬁ%ﬂc'a%ﬂ, &BQ'J&{HE PRIV SHIEE ko 10EE TREEBmMp dsifdi?

8 Kawai n wal n _ 02/091966° 'PCI/US02/ 14930 It Ts al so an obj ect
of the i nuedidedhosechaping\zihiigh contett lod Havaactaresandendlode thast havenddagla kava

conponents (e.gd., val act gnes 0,. cti.ve al.act ones, di.hydr okawai n
and’ o nyapeteril ke gytage soanbyReRwt ud S ARPRERvs iR

kaval act ongRIticHARy, thY &hei¥sitiony 8Ad ithdds 1dRdaeke théin REGredRR ok RBmied ght ,

that four active Kaval actones can be 5 classified into tw sets of conpound
groups angertdin chgrhical-compeupdst mesent ivhieavekevd extragh aichemay e assecipiedsence in

t he nol ecul.,ﬁl ofe a doog%lztsrr%g&? iﬁg@ﬁg&urat ed) or a single bond (saturated
bond) at e TP IR EBMCCEr Bor-car bon bond) 1inkage. Kava

10

C CH
o< o "
7 70
= O 0O O O
8 8
oo o
Methysticin Dihydromethysticin
CHj
O OCH3
7 X
7 X
=% "0" "0
. O 0O
8

Kawain Dihydrokawain




extracts contain higher proportions of four kaval actones (kawai n,

nmet hysticin, dihydrokawai n and di hydronet hysticin), which upon
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di hydromet hysticin. Additionally, the reduction process (e.qg.,
hydrogenation) results in the reduction of the carbon-carbon double bond
in the side chain of the flavokawai ns (or in other kava kava conponents) to
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of the flavokawains or other kava kava components to water soluble derivatives that
are either less colorful (and also less irritating) or are easier to separate (e.g., remove,
extract, chromatograph, isolate) from other kavalactones than flavokawains with the

20 unsaturated side chain or kava kava components in their original form.

In one aspect, the invention is a 7,8-dihydrokawain and 7,8-
dihydromethysticin enriched hydrogenated extract (e.g., kavalactone extract) from
rhizome of Piper methysticum Forst., wherein said extract comprises 7,8-
Dihydrokawain and 7,8-Dihydromethysticin in at least 50% (e.g., at least 60%, at

25 least 70%, at least 80%, at least any integer % between 50% and 99% ) of the total
content of kavalactones by weight.

Another aspect of the invention is a 7,8-dihydrokawain and 7,8-
dihydromethysticin enriched, reduced 7,8-epoxyyangonin- and 7,8-epoxy-5,6-
dehydrokawain-containing, hydrogenated extract (e.g., kavalactone extract) from

30 rhizome of Piper methysticum Forst., wherein said extract comprises 7,8-

Dihydrokawain and 7,8-Dihydromethysticin in at least 50% of the total content of



5 (e.g., kaval actone extract) fromrhizome of Piper nethysticum Forst.,
wherein said extract conprises 7,8-D hydrokawai n and 7, 8-Di hydronet hysticin
in at | ea80D 0309966 the total content of kaval actones by Wwergisn/14sa
contains less than 0.1 % (by weight) nycotoxins. In another aspect, the
invention is a process for the preparation of a dry extract 10 fromthe
rhi zome of Piper nethysticum Forst. conprising 7,8-D hydrokawai n and

7, 8- Di hy dkavabachopss by iweight, aad dogtasits 166%hane0.91% (by Weight) ofeBoh ofil,84 east 70%
at least 80% at |ea L gn}g in% ger %)E%tween 50% and 99% of the total
content of PRAVEIERBILHES - ByPO%et %F\ CIYESHHYH8i ng the chenical reduction
(e.g., hydrogenabiheRispeét oF théMivkaych 8%t 7, 8ClihydssiamtaiPihd Mgt he presence of
hydrogen gas with a catal yst. The processes delineated 15 herein can
further cgnhydtog@ﬂésstlm@mn@ech reduged weqtoxis-qontertng hyfirqeicpated srasy st i cum
Forsts. (phjz -kayv y I OUs,. extr o]y o] wi t h. prgani c
sol veérS]t ?g]néflg |ﬁ18'% \égﬁ}ég%c?i {rlg%arp\é? fnl?iog%g)fﬁnzfgt%cﬁsg‘%mE}Jg'b%aFrﬁlna%I(gxt ract

sol uti on. ekt eothprives 7@DiloKgskAWRIBAAVESDiBRRoMethgsycis i dtakdse509%, gani ¢

sol vent, including any of EtOH (80% 100%, MeOH (80% 10099, ethyl acetate,
chl or of or e ta@b%%@t 0%1@\@&%%& v 3rpight, andcprigins lasgdhay & es@¥ 3ot} neat ed
herein caﬁlyfobltrog(ﬁgr conprise chemcally reducing an extract solution in a
hydr ogenat 'on reaction to obtain a 7, 8-D hydrokawai n and

7, 8- Di hydr onet hyatoitleir asgeset, ithdimdeltymlrio g praeedfonibetpremratianl dferdry gxtidee

hydr ogenat.ed . m xture der vacuumtq, obtain a.saq i.on; and.congcentrating
the G0t ut PO BETiFYHESE PR R B e PR i bR E B ) Bk ava n and
7, 8- Di hy dy QupindhlthyRiibia iftat 1&@%&)%{%@9&%&& S8, dtdR1 7®RMteak: v,

kaval act ones by weight. In other aspects, the invention relates to any of

t he procesklesstdey intesst dobdteeen H0%wingd O8Ym): oftthetotal ¢pnigehneiikayalasterastbyon i s

carried out.in ethanol .. the hydrogenation ,reaction.s carried qut. in ethyl
oot at e TR SrBEE R Hier Dbl RR (O RS aRO T s R Pty g
et hanol agslugéhinl theprkéice of hherobytl paoRited taklyste e cdsses Califidad out in 30

a mxture ethyl acetate and another solvent; or the h%idr ogenatjon reaction
i s cHrri elerepianifyrthersempaine oxtastipe theanlvesizehrvrome af Hppanchiyficsns, t he

entire nylaboRarren PRy b SR B o G B B s B B o o0

including supercritical fluid extraction) to obtain an extract solution. The extraction

organic solvent can be any suitable organic solvent, including any of EtOH (80%-
100%), MeOH (80%-100%), ethyl acetate, chloroform, acetone, or combination
20 thereof. The processes delineated herein can further comprise chemically reducing
an extract solution in a hydrogenation reaction to obtain a 7,8-Dihydrokawain and
7,8-Dihydromethysticin enriched hydrogenated mixture; filtering the hydrogenated
mixture under vacuum to obtain a solution; and concentrating the solution to dryness
to obtain the extract having 7,8-Dihydrokawain and 7,8-Dihydromethysticin in at least
25 50% of the total content of kavalactones by weight.

In other aspects, the invention relates to any of the processes delineated herein
wherein: the hydrogenation reaction is carried out in ethanol, the hydrogenation
reaction is carried out in ethyl acetate; the hydrogenation reaction is carried out in a
mixture having ethanol and ethyl acetate; the hydrogenation reaction is carried out in

30 a mixture ethyl acetate and another solvent; or the hydrogenation reaction is carried
out in a solvent other than methanol. In other aspects, the invention relates to any of

the processes delineated herein wherein: the entire hydrogenation reaction is carried



out at roomtenperature; wherein the entire hydrogenation reaction is
carried out at tenperatures greater than 5 C; wherein the entire

hydr ogenawDap/o9®ect i on is carried out at any range of degceasowh®sei n the
| ower nunber in the range is an integer between about 5 and 39 C and the
upper nunber of the range is an integer between 5 about 6 and 40 C, or
wherein the entire hydrogenation reaction is carried out between about 15
and 30 C. ontrpt@edm terapasaivtes whetesn theeatitd loidrogshalianseaiionny casfied et atpr ocesses
del i neat ed_herei n_wherei.n. hydr ogenat .. reaction is..carried out at

at mospher | EHErE e BREIE kT RHEREPRD B InaRRE PR R ER T LBl e ou

under  pr egisdtlafy t#1e8 of degredtwhertinahe RIWED ARMBE i thelrangdBamigteger i N @ Parr
hydr ogenati on 10 apparatus). In another aspect, the invention relates to

any of t hbetyiese abaiS agd 3P eaanddhe wencs DR the range s andaiegpRetHoR ur e

(e.g., m e ] I al: 3 at the

i €%t 1 0B Rl AL 2 Qehefih Rl Blte SlrbERER e B TRATN T e

cat al yst betvices abatppsahd 30 ACndh uther agpeci e imspikeat rebitesttb@niy oyt i on i s any
of the processes _delineated herejn: 15 wherein the catalyst conprises a
cat al yt i cPFRSEHFS fiﬂg{eaﬁeﬁaﬁ@w whengy: (hedivdrmScprtian IRefiion heEREY ouiaton, or a
conbi nat i essHRE bR etllfin i Aboh & dadi@vamygyt of from
0.001 to g%?g Ifé%gsrsceﬁg),{wggstelgt g%ﬂ%ﬁﬁ"gﬁ% ol?ﬁtheaﬁéat alf%ys?le;g wherein the
cat al yst pespat(agi gratenthan ehaospbetic, dugtmosptherey in mBar diydrogéreatioal | adi umis in
an anount of fromabgut 1 t 0% (e..q. bout 1 10, about..any .range
Sher B AR, Togitigep et e e rE s ey ob e RS AR B dand ¢ he
upper nunfgkid, yharkind Q&R ton RURRES (DL MBRITe 4f XBHAIn3MatW@i19 bt rdgsgeNnt , based
on the weight of the palladiumon a charcoal support. Another aspect of

t he i nvenendsplventhaghomitiaten of dieasadiondehomeganeersi{@idi the cxgepiien of thae
filtering ess, | ished by using any filtration aid, including 25
CELI TE, afﬁélﬁgtaoﬁlgsisﬁP@g‘ﬁggﬁ,ﬁg? FLORI SIL. Anot her aspect of the invention
is any of theApoareessest dehd fieaittash b angbitht prddesses delifpaieditaeeid:r eati ng t he
solution with agueous alkaline solution (e.g., 0.05to 0.5 N, 0.05 to IN,
0.05'% o 3Rherpiptiecatabyt campysses @ cpiehgtic mgtalithaids psnefarladive. pEtBMai n a pure
extract s i an: AV i l; uf i

chr omat gy bl A0, R0 oBi LSk o, ARl e LB ARE mE i B & ot her 30
aspects, fiosn Q.OOLBsSesight pertérdsensebbn thearaghtlod the catalyeey ehereintibe aqueous

al kal i ne . . . o
catalyst is palladium on a charcoal support; or wherein the palladium is in an amount

of from about 1 to 30% (e.g., about 1 to 10, about any range wherein the lower

20 number is an integer number between 1 and 29 and the upper number is an integer
number between 2 and 30) weight percent, based on the weight of the palladium on a
charcoal support.

Another aspect of the invention is any of the processes delineated herein

wherein the filtering process is accomplished by using any filtration aid, including

25 CELITE, alumina, silica gel, or FLORISIL. Another aspect of the invention is any of
the processes delineated herein further comprising treating the solution with aqueous
alkaline solution (e.g., 0.05 to 0.5 N, 0.05 to 1N, 0.05 to 3N, 0.05 to 5N, 0.05 to 10N)
at room temperature to obtain a pure extract solution; and purifying said pure extract
solution by chromatography using neutral alumina, silica gel, or FLORISIL. In other

30 aspects, the processes are those delineated herein wherein the aqueous alkaline

solution is any of LiOH, NaOH, or KOH solution.



solution is any of LiOH, NaOH or KOH solution. 9 WO 02/091966

PCT/ US02/ 14930 I n another aspect, the invention relates to any of the

pr ocesseswoakiopwat ed herein further conprising introduci n@Ca/useronao sol vent
to the extract solution. The second solvent can be ethyl acetate. In

anot her aspect, the invention relates to any of the processes delineated 5
herein, wherein the resulting dry extract fromthe rhizonme of Piper

met hysti cum Fof &lothdraspdcQWed intwading¥lates (@ agly of tht ploeasts 8itehteds, at | east
an integer % between 10 _and 90% | ess) content than the dry extract prior
to chem chyreindyrfbes comnprisaig pEpducngseoayEsl Y taths oxiraqt spluEoR.oThE process

for reduc] QEQ xins in a dry extract fromthe rhizonme of
Pi per met é;g?{lcgzﬁ% o?@tb?g@g%ér%?%?ng 7,8 10 Di hydr okawai n and

7, 8- Di hydr onet Hy shothenaspectathe iseatiorbfilated totang of diegdrocsyseelinated

kaval act opes. by weight, c rising the chemcal redyction of, a raw kava
extraet B Bﬁrqlrh{flﬁﬁ%sugtf%mﬁ%ﬂi kfl&%ﬁhag}éwogaﬁ PH eI st . I n

anot her a i k : el i neat ed
nercin arorgias loier EENERROR £ o RadoorRs Rep i eaein ol b PR 00,

met hyst i camd 90% I¢as) euntertt disanl thevdry gxéract. pricaito tleemsital30duckies treatatent.east  an

i nteger % bet n.10 and 90%l ess) 7, 8-epoxyyangoni n_and .

7.5- opoxy- 5, 6- AERFIFBRARN AR CAPTPRER CALRIE e QPUE O SRYGINT cheni cal
reduct i onjd £ @atdxmakt frih hd MR ANPRESAhstauBSFé9t. BompA&GRS $,8f or reduci ng

t he anount of "7, 8- epox §a1%80ni n and 7, 8-epoxy-5, 6-dehydrokawain in a dry
ext r #ct fdedm@wamm% -Dibydpmpihysticipgn #yleast 80 afdrastotal eeniprtiodi ng

7, 8-Di hyd i ] ng 1.6l N4 09 t he total
content o %Za‘\/@gc}ng(s: ggveeggl%yé% |g[1n%f{ﬁé g%e%??ﬁg?%dﬁﬁ? ﬁéféﬁ%fni{%a eﬁrggucti on of a
raw kava sdititi@cin the btdserue of hyddogerpgaseitic e cathlysthydr ogen gas with a catal yst.
Lava kava extracts are known to be useful to soo# he the nervyes, to induce

25 rel axati on Ehenethes@ppectdicyrRtondelates aareises of B afihessdglncaled: heal th,
(7 2 R 0 R o Wit st o
ant i #5m cr baisalhaaktwori(¢.g., of leadh 6 0¥xlessaet lsash pe integer % between 10 and 90%
less) 7,8-epoxyyangonin and 7,8-epoxy-5,6-dehydrokawain content than the dry
extract prior to chemical reduction treatment.
The invention also relates to a process for reducing the amount of 7,8-
epoxyyangonin and 7,8-epoxy-5,6-dehydrokawain in a dry extract from the rhizome
20 of Piper methysticum Forst. comprising 7,8-Dihydrokawain and 7,8-
Dihydromethysticin in at least 50% of the total content of kavalactones by weight,
comprising the chemical reduction of a raw kava extract solution in the presence of
hydrogen gas with a catalyst.
Kava kava extracts are known to be useful to soothe the nerves, to induce
25 relaxation and sleep, to counteract fatigue, for urinary tract health, for asthma and
rheumatism, and to reduce weight. The relaxing action (i.e., calming effect, sleep
inducing effect), analgesic effect, and anti-microbial activity of the extracts are
attributed to certain members of the extract. Kava’s most popular application is as a
natural anxiolytic, comparing favorably in several studies to a number prescription
30 medications, including benzodiazepines. It is also known as a folk medicine that is

used as phytotranquilizer for relaxing in cases of nervousness and overexcitement, as

10



attributed to certain nenbers of the extract. Kava's nost popul ar
application is as a natural anxiolytic, conparing favorably in several
studi es twoaznuher prescription 30 nedi cations, includi ngCrarsapdioazepi nes.
It is also known as a folk nmedicine that is used as phytotranquilizer for
rel axing in cases of nervousness and overexcitenment, as 10 WD 02/091966
PCT/ US02/ 14930 an agent for including sleep. Kaval actones are responsible
for many ai agdnef@hisandiag sleep.f Katdactdies afxesmeibibdd for Atank @Y the dbeérved known to
contain a class of structurally related chem cal conpounds known as

kaval act ofE8Cts:At | east sixteen different menbers of 5 this chenical class
are known. Ho I , i i in,

met hysticin a\rll\g}{gﬁ)%%?g{%'? E{ég‘% fog?t %,q&ﬁ%etgE%&gﬁafaoﬁﬁ%ﬂfguﬁg{\}%wg?éﬁl ficant

bi ol ogi cakhehicdcbmpo(hds Kaosevmsdadvitadiomsomt 1@y sx(eh diffezent mengheld ofshed by

Del | Publishing, New York 1999) . In particular, dihydrokawai n and
di hydr ome{IHy Siis] chpe aisduptn. Howaa et ELIG BRI UE R, (Kava an
over vi ew o304 RefhiA! moybRih B Bl oRRNlicin3ave bEAIMundiEnARUr nal of the

h
Ameri can Bot'anical " Council and tke Herng.esear ch Foundation). Thus,
met hods ofigsdcamtibiglogicelreffestsd (MaGmewoed-Kobitses Kka&hapteohguibbishedbe usef ul .

It is desir make_ka e cts containj.ng i,ncreased proportions of
the acti bg?)%hﬁ)é'i’ﬁ?}ﬁ%&ew &%61? Eéedgt (}na@?ﬂ}%ﬁﬁ@}%ﬁ%ﬁ“@&%ﬁfﬁ s fromthe
natural heftRdro ﬂs’ﬁ&ﬂ\é%usdfﬁlds%nﬁgésﬁésW?binfr%Héﬂeﬁs.[@Ka@i arf@ergéwndpoint to
isolate certain active constituents via fractionation and /or other

puri fd cat Seerizlseviou slaskalgigseVaha), (1RW)alketameal of theeAmercandpotpmies!
functiona Skl i 16 VEer i e . rances
(oot ! oricothah B p HEY REschhHouhlfiny, sy Slothofl bt Elfithe {RRAGH 20002, |
for isol aiongs df thesy ladvalsaionescuh b iayfit.onet hysti ci n kaval act ones toget her
from 20 kaval ac,toeg#ﬁ%]('%ract m Xt ures have heen reported in the |iterature.

p
The details of IId8 Femakp kaya coFactheoniHY RS PERTase PraRqrtionsy ehiben ¢ he
acconpany bt bakfifucARdin! BRied 45 CadRE! Al Wenthiflloh® Rl ARECL S, and

advant ages of t I nvention w e apparent fromthe description and from
t he td ai méloweDESCRI BRTHINCOEF DRAWANGractical standpoint to isolate certain active

constituents via fractionation and /or other purification methods because many

kavalactones have very similar functional groups, similar polarities, and very different
appearances (e.g., oil, crystal). No separation and purification methods specifically for
isolating dihydrokawain and dihydromethysticin kavalactones together from

20 kavalactone extract mixtures have been reported in the literature.
The details of one or more aspects of the invention are set forth in the
accompanying figure and the description below. Other features, objects, and

advantages of the invention will be apparent from the description and from the claims.

DESCRIPTION OF DRAWING
25 FIG. 1 illustrates the IL.-12 inhibitory activity of six kavalactones.

DETAILED DESCRIPTION
This invention is based in part on the unexpected discovery that specific
kavalactones inhibit production of IL-12, whose overproduction is implicated in a
number of diseases and disease symptoms. The IL-12 inhibitory activity of six major

30 kavalactones (e.g., desmethoxyyangonin, dihydrokawain, dihydromethysticin,

11



25 FIG 1l illustrates the IL-12 inhibitory activity of six kaval actones.
DETAI LED DESCRI PTION This invention is based in part on the unexpected

di scover ywohawImpeci fic kaval actones inhibit production @CTIuSedP493mhose
overproduction is inplicated in a nunber of diseases and di sease synptons.
The 1L-12 inhibitory activity of six major 30 kaval actones (e.qg.,

desnet hoxyyangoni n, di hydr okawai n, di hydronethysticin, 11 WO 02/091966
PCT/ US02/ k4980, rkethgitioin, netdhyetgmiim), wasdmgangehiusingras cetbdaursstyusdmg a
cellul ar gssay. for termnation.of. IL-12 cytokine .inhibition. Anang them
A R R R N R

hi gher | LakddidrdtRistieinywes tfbwid % HaQk akick Righep ItNe idkiBRérykRMtpelIARRS. These
results are shown in Figure 1. Thus, conpositions 5 containing one of the

t hree act tothekethen kiyeleptenes. kKBas nesudts layedihonaviai iguredl. ny s sempgsitionsi n, or a
conbinatign thereof . ar ef faor..treatli di se [ i npt ons
rel at52d tgorft oV p?te(;dtﬁgt itf(gllr? © ‘f‘ﬁg%acﬁ“(/ag tcén\?gfl Zlga&ag%s,ﬂhgc\%gﬁeﬁfﬁ%

di hydr ok awgiyarorakthysgicaiesr hy doinbirintiofr thereof0fei igfilofort hedtiegf disedse @l so
useful for treating pain or pain synptons in a subject 10 (e.g., mamal,
human, dof§iseesgtsympfontgielatad todl-12vierreductionon (e. g., topi cal

adm ni stration f I DU 0§}t ons

del i neat ed hearéll8 néCﬁX? %&%g‘%tlbli{éf Y, tﬁlé @&&&n%@ggﬁgyg&gg{%hﬁgg ’e.&gfa,

desnet hox yymahipatiom therabithard ratdoamsafin, fod trigtohpopasd by phincdymptdasvai a subject

met hysticin, and yangonin), or an combi natj on t hereof.,, are useful, in the

ot s of© s REMME A i 1oy i BASOLSCH e ERTRHOheleet 1Y Use of

the kaval aghangstion) 8r 4P Bir&Aive AMuAEDE tHe ABnHotNdI& GmpMRItRns liblitdariat

adm ni stration route than oral adm ni strati on because the kaval actones are

not subj ebereip f iAistnapisiely, dhd eix smgjer gkavalastaalon | (esgm dgergethdeuyyiangonin,
associ ated..wi,th oral ..bioavajlabi.lity. .Various. .enzymatic processes _can
degr ade kggﬁ’ﬁ&‘) Oftey %ﬁ*’(ﬁ?lﬁe%wgtlcn?‘fokgw%}fl’ &%ﬁyséla‘rﬁ nngt ?’%\1}%%8}{1.’ RYAYi onal | Y,
t he topi cabmbiatib® thdrébfa a@O0nRATI ihi 108 MEh6R! oNGaithe %ﬁﬁ &1 paGd ByMpiokas
e

synergistically with the |ipophilic properties of the kavalactones to
provide adpinaateddiasinagesussedd] the &ayalagenssdngr topiral REVAPHCHIEeVIEs 2 t he

pain site {d. Cficiddd LAY stiEn S4B thdd SO MG B aYe AESAVATHohd 2

subj ect (e.g.,
are not subject to first-pass effects (e.g., metabolism, degradation) associated with oral

bioavailability. Various enzymatic processes can degrade kavalactones within one

hour of oral administration. Additionally, the topical carrier in a composition

20 delineated herein can work synergistically with the lipophilic properties of the

kavalactones to provide a more advantageous delivery method of the kavalactones to

the pain site (i.e., throngh the skin, without injection by needles) in a subject (e.g.,
mammal, human, dog, cat, horse).

Referring back to FIG. 1, six kavalactones were tested in an IL-12 inhibitory

25 assay as follows: Lipopolysaccharide (LPS, Serratia marscencens) was obtained from

Sigma (St. Louis, MO). Human recombinant IFNg was purchased from Boehringer

Mannheim (Mannheim, Germany). Human peripheral blood mononuclear cells were

isolated by centrifugation using Ficall-Paque (Pharmacia Biotech, Uppsala, Sweden)

and prepared in RPMI medium supplemented with 10% FCS and antibiotics in a 96-

30 well plate with 1 X 106 cells/well. Human PBMC were primed with IFNy (30 U/ mL)

for 16 h and then stimulated with 1 mg/mL of LPS in the presence of different

concentrations of test compound. Cell-free supernatants were taken 20 h later for

12



mammal , human, dog, cat, horse). Referring back to FIG 1, six kaval actones
were tested in an IL-12 inhibitory 25 assay as follows: Lipopolysaccharide
(LPS, Serwato@oryasé scencens) was obtained from Signma (St. PCOMiSe2/1498) . Human
reconbi nant |1 FNg was purchased from Boehringer Mannhei m (Mannhei m

Ger many). Human peri pheral bl ood nononucl ear cells were isolated by
centrifugation using Ficall-Paque (Pharmaci a Bi otech, Uppsala, Sweden) and
prepar ed msageivhentedicyiokseppCahwnbidity wis bsseoes BSiBg dprbiaredietiant ¢Id4TSn a 96

30 wel | it X1 L.l s/ wel | . man ,PB re.,prine ith I F 30
U/ nb) pt%ifi—@ﬁlﬂeﬂg}]ﬁl@l?@g%-{éﬁ is'r{%c\é’{%@ﬁy%e xyPheRy '2\0@1’ S“E@%h‘?wﬂfﬁ% pr esgzcc(a
of differghtzolaRNC@Rbhaid, Madisdh, WHPLCAPSRONADwalBdtimite®es hdpatidaf et s were
taken 20 h later for 12 WD 02/091966 PCT/ US02/ 14930 neasurenent of

cyt oki nesabsogyance iragsimnpaupdieested Ssems agrsys rogpewul-Beoeaiieb t Homan {LNES

[ 3- (4, 5-di et i I 1)z -car : h ).na-(4-sul fophenyl) -
2H :%et ra%??u%#’éciﬁﬂﬁégre%ﬁ?xl\%ﬁiggg?g%al W&gﬁ%@i gsg%frlt%a\%lé aé%?r?{rffléttgd as the
rati o of tHeemaahRetubarC tstrictodePp o d- inhibati®d cgh Qs be emsdsaredobp ailgd- f r ee
control. Human IL-12 5 was assayed using ELI SA kits (Endogen, Canpridge,
MA) ,  esseRethads \e-go dBrdva gt diror HEmak medsls) of essaymentor qpgyimg ighibitiony o

i nhibiti ogot al so be neasured by other nethods (e.g., in vivo, in vitro,
ani mal no e@ of assaying for enzyne inhibition activity. This invention
is al so based Thispawvtntoom &nalsddasadnmx pat tomdaghtbaromexpectéch discd@racthieve

kaval actones, j.e,, dihydro in, dihydropethysticin d kawai n, can be
e 1 ot ot eckivBEIRERy - SRRy By G Faertamcre, i el Raive: na

oi nt Ment , ,dARIIAEE GiebdivellPana MATRESASO Yishfor (84 atak ON nlddichinl | ditentar ri er,
the active kaval actones can be effectively adnmnistered in the absence of
per neat i omassaganeidy sUppe. homogtnemish yornudtiopx iigean inert carrier, the active

1- dodecyogza | ohept an- 2- qne,  spodi u ai azulene-3 .15 sul.fonate). Thus,
compos: &1 BRETForEN SR RO SRE A, ARRRUTL AR BE G e bamRiNRR Il fbers, 1
avoi di ng pi.@aiainb@bi Isulfyxige,0bldetecyesseotlshglami iohe Osedinad ghalhAllgmt3-on
(e.qg., first ass effects, short half-life in bloaod, degradation,

cyt otthr o fse)-mEish sPeRTitiefs of thedaslips pan bevadimipistergddiedn ABIBEYI i sm or
absorpti Oﬁ')us a%Uﬁlnlgagi%\miﬁtgflﬂ bfYblems associated with oral administration (e.g., first

pass effects, short half-life in blood, degradation, cytochrome P450 metabolism, gut
metabolism, liver or kidney metabolism, or absorption). Such administration
techniques allow for systemic or local administration of the dihydrokawain,

20 dihydromethysticin, kawain, or a combination thereof. A medicinal ointment of the
invention includes allows for one or more active kavalactones to reach subcutaneous
levels, and provides an effect beyond that of a cosmetic or dermapharmaceutical,
which affects activities at skin level (e.g., skin cell respiration, regeneration, and
hydration).

25 An ointment composition of the invention can be formulated with one or more
of the active kavalactones suspended or dissolved in a carrier, such as mineral oil,
liquid petroleum, white petroleum, propylene glycol, polyoxyethylene
polyoxypropylene compound, emulsifying wax, water, sorbitan monostearate,
polysorbate 60, cetyl esters wax, cetyl alcohol, 2-octyldodecanol, and stearyl alcohol.

30 An acceptable carrier can include water, a solvent, an emollient, a surfactant, a
preservative, or a combination thereof. Water, when present, can be in an amount of 5

to 80% by weight. Other than water, the acceptable carrier can also contain a
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techni ques allow for system c or |ocal adm nistration of the di hydrokawain,
20 di hydronet hysticin, kawain, or a conbination thereof. A nedicinal

oi nt ment w0 o2loe1966 nventi on includes allows for one or nor@CaAISVY 4930
kaval act ones to reach subcutaneous |evels, and provides an effect beyond
that of a cosnetic or dermapharnmaceutical, which affects activities at
skin level (e.g., skin cell respiration, regeneration, and hydration). 25
An oi nt e m¢lathehpoclatilecsohaht tinh dsny enholonircaDl -G8 dloanoli(@g.edheitiyl hicohad or nore

of the activ val act ones suspende r. dissolveq in a carrier, such as
i ner al - ooF ST Rl et Sn O el 74X PEIEBb AR g Gyl sys fiose
pol yoxyet by f2N8rm BOLiYOEY f%pa)ﬁ'd% thEQERR4E th ilx‘fﬁﬁﬂbﬂtf&f 10MGtoVeY% bwg%rhéohol

1
sorbitan nonostearate, polysorbate 60, cet esters wax, cetyl
2- oct yl dod¥berrsolventsritiatsire acgdptablle ofrokrs 18C0lude any cwifetbdd far adaninistgationaof i ncl ude

water, a | vent ., an gnol] lient,.a surfactant, a reser.vat.iye, . Or..a

conbi %at i ziﬂ’yldﬁogﬁag’ﬁ]fn? %Jé‘?l?le@’/xg}f”br%‘%deﬁ?"yalﬂ’afﬁorbga%ﬁ%n IHT?&]WXtShg?XIgé’ to 80%
by wei ght .C1QtH®hIcbIIE MBERS, add"@h&s CARRbAR! Bofidhicl BF cahiahifchaft@n a 13
WO 02/ 091966 PCT/US02/14930 relatively volatile solvent such as a
nonohydr i @lsgibeChchidednisl theebiglogiarktahgaptable esier. ofheecongentstivnhef jotaln an
amount of 9 L.gh Ngho Lent_ sSuUG those in e form
of sili coﬁérf%cﬁ??ngsoé%llg%gﬁé e{)‘i"l ct%el‘sj‘%%?"f {;‘r’[r%lggllﬁ a%n%dl% 1&03 §61.uf8]tcom§%%a%§ wei ght .
Q her sol wemide sbad, alkel agbaptsabhte ead rdutfosateNclikide saliyte Sand ahlfendigr

adm ni stratign of 5 di hydrokawain, di gllydrorret hysticin, and_kawain, for
exanil e, dlkireRganesitionsiegelky! end dinksl sufpshecinge. e81(20 ayd letHenate,

Ani oni c, WeTall OFGadd QR - SO ' ljﬂ%g]' t he
bi ol ogi calragyaicég@%@gei 92@3(1?12#&@%@@%%@%?@?{%& 0 ltog?%%r%ﬂsur a téagnts can
be from 0.of nbwiorio ¥tfyctamts gintludeEX B2 6 Sattf alacha i ackiunflagthaht sondensdude

soap, alkyl..ether sulfate and sul fonate, .gl kyl sul fate and sul fqnate, 10
2 Ky bens SHET B gtk dOOGHRI h oIS (i BORyleRR G ate eat e dtyl
i set hi onatgdropRébet (2LUi @B phéfo] Rdalsky wisl hem PhoSPhAbRs o@'&‘ﬁcgl’ene
conbi nati on thereof. Exanples of nonionic surfactants include Cl0-C20

fattys al conle; sronacind Ay@ity preabestcond stiydane glyedl; fatbnraidtmon@lyaeniless of
et hyl ene qxide or_propyl ene,.oxj r | e of rophohe; C2-C10 al kyl
phenol co(r%arlg%%%d TWh i mdé'tgg%ﬂjemfagg oaf:%al &?%g(ne L R

oxide/propylene oxide); polyoxyethylene sorbitan, and a combination thereof.

Preservatives can also be included in the biological acceptable carrier to prevent
growth of potentially harmful microorganisms, and can be employed in an amount of

20 0.01 to 2% by weight. Examples of preservatives include alkyl ester of para-
hydroxybenzoic acid, hydantoin derivative, propionate salt, and a variety of
quaternary ammonium compounds. Each preservative should be selected based on its
compatibility with other ingredients in the composition. An ointment of this invention
can be applied to any particular surface area of the body (including gums).

25 Also within the scope of the invention is a method for treating an IL-12
overproduction-related disorder, or pain, including administering to a subject (e.g.,
human, dog, cat) in need thereof an effective amount of an active kavalactone selected
from the group consisting of dihydrokawain, dihydromethysticin, kawain, and a
combination thereof. The effective amount of active kavalactone is between 0.01 and

30 100 mg/kg body weight per day, alternatively between 0.5 and 75 mg/kg body weight
per day of dihydrokawain, dihydromethysticin, kawain, or a combination thereof. The

effective amount can be any specific amount within the aforementioned range or any
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[ ncl i ng “RARTGHERR T 8155558,y ditieSy ahgptomingh ERE G P Aseq

t her eof ameadiiggtdri@narmuppreeiatd lowéi drteliec? iked eha Boseietitddetbove hiafp t he
group consisting of dihydrokawain, dihydronethysticin, kawain, and a

conbi nat i barequiredJiffeciine ampris ahd Beamsuhtegonensdor a1 nesticlasubiset ©L--bet ween

0,01 2nd BphISWLAS RRAVE dhl peldae AL DELINE) K hERIRPDY o 2 7

ng/ kg body wei’g awai n, or

a ccr)]rrbi nﬁtslb@][iﬁct banpaind ehidoyel tigcidey doaymwsightCgenetze hasivh siprs) fdxc degrount
within the af orenmenti oned range or. an 14 WD 02/ 091966 PCT/ US02/ 14930
rang® of amﬁﬁadwmaw}%r%\}fg%&tme, “W?@F‘Eﬁ“ﬂ?upﬂet%F SREFHHUhPWSE 9fs any

number of , Jgbdege RAANtVE oY Gy Rioh%o thd'GstibV@naftisd ¢ he
upper bounhcfg@yé%lg% any11 ngng%rflp%%ﬁg’?rgﬁ%g% lbodiﬁi\%%?%g 0t Bet vvelgn 0.02 and 100,

i ncl usi ve or Fheptefus sy thejud gmentt of the tragefgyihysiviaa onwetetihataapy or in

conbi nation thera for .t he treat t of 1]1-12 over producti an-rel at ed

di sease or di sirﬁs&%_g%fh&nﬁfeh@ Bgﬁ_ecﬂresﬁﬁ i ﬁ%‘?’o?ﬁs.ao eﬁ(taﬁ_ ARG ed
artisan Webhta &ShpsRion| AW RAiniBisBR&T 0§ Ssaréianly, sRhaREN §stagbove may
be required. Effective amounts and treatnent regi nmens for any Fal’tl cul ar

subj &ct (&emcally, hiastatly, deasallpatbuceilly, depeaby.upsnnereldy.i epydustllt adyor s,
b R R MR SN L0 gy OO,
of excr et iryldedr sihco@AtIUSAtIhRAcutdnBeusS eit@ral énouan dntemissglanf intraarticular,
intraarterial, intrasynovial, intrasternal, intrathecal, intralesional and intracranial
injection or infusion techniques.
20 A sterile injectable preparation, for example, a sterile injectable aqueous or
oleaginous suspension, can be formulated according to techniques known in the art
using suitable dispersing or wetting agents (such as, for example, Tween 80) and
suspending agents. The sterile injectable preparation can also be a sterile injectable
solution or suspension in a non-toxic parenterally acceptable diluent or solvent, for
25 example, as a solution in 1,3-butanediol. Among the acceptable vehicles and solvents
that can be employed are mannitol, water, Ringer’s solution and isotonic sodium
chloride solution. In addition, sterile, fixed oils are conventionally employed as a
solvent or suspending medium (e.g., synthetic mono- or diglycerides). Fatty acids,
such as oleic acid and its glyceride derivatives are useful in the preparation of
30 injectables, as are natural pharmaceutically-acceptable oils, such as olive oil or castor

oil, especially in their polyoxyethylated versions. These oil solutions or suspensions

can also contain a long-chain alcohol diluent or dispersant, or carboxymethyl
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t he di sease, condition or synptons, the patient's disposition to the

di sease, condition or synptons, and the judgnent of the treating physician
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parenterally, by inhalation spray, 15 topically, rectally, nasally,
buccally, vaginally, perineurally, epidurally, by iontophoresis, or via an
i npl ant edc¢lhgegevor simildredikgsising paemnt Oflal "coasmotsle dushé retfactants cduch e

subcut anegus, i ntracutanequs, .intravenous, intranuscular, intraarticular,

i ntraart el WAFIS PhEPaRsy Abeihsr sitpular ravlsiying agenis ot bogwlabilify eabasridnal and
| ntract ancn drBlBGIhAly Aed B 2! RAFRENE FUfBrmaQui Ay HebeiBlshs bl e
preparation, for exanple, a sterile 1njectable agueous-or o?eagl ngus
suspensi ohguidaor ditherf dosagd fatmsl cacadsr b wsgd tfar the phuposgsed fdomodationn t he art
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chlor) de 151 o] dne- Tatiefat Bieh, e Sp@matey Yt ol Belebg B, G ot 1

enpl oyed BbiAcating! aRhts, SlichSASRAPEHsREN RREiA) 4r€ alo, typiAlly @ld«d. FoR @ralor

di gl ycerides). Fatty acids such as oleic acid and its glyceride

deri {at i vadmursragionfyp capsuleformy wshr dilnes sl lacipscnd gred comsstaele nat ur al
phar maceutsrcal ] v- | i . i i cast oF i

Capec, al 11 4otER EBAREs B b e At ke R P R el
suspensi onan beasuspésizd candassivad liwrag- oitpiphasd colbinedi Witk ndndsifdhg per sant ,

or carboxynethyl 15 V\S 82/.0 1966, PCT/ USO2/ 14930 cel |l ul. ose or simlar
di sper si n&lsgs%cﬁ{l% 22 SF deSHRITFGI G CEIRer HRYOIHISs OSeRIPFINE 28R R@AYSor  Spans

or other gidiyl & A 2k NG RBSALiS QonbhGRYA! LALHL ighipaRBNABGRIRg i ch are
commonly used in the manufacture of pharmaceutically acceptable %ol id,

| i quiad, otecbhiqees wod-dkgewhion e aanf phamabaitiggetdrfiokativhend oapbs preparfed

formul ati on. A pr.epa .ation for olgal 1ad{§| Hi st rat,i on Cta@ be an toral |y
accept abl & dORHGES B HNTnETRIGVRG, DAYt ASPRPY A CUT 1 YTAlE PRSIV et s,
enul si ons aiReptaAU gREMotdS PRNSNAMNEe bioavailability, fluorocarbons, and/or other

solubilizing or dispersing agents known in the art. An active kavalactone-containing

composition can also be administered in the form of a suppository or an implantable
20 device. Implantable devices and related technology are known in the art and are
useful as delivery systems where a continuous, or timed-release delivery of pure
kavalactone compounds or compositions delineated herein is desired. Additionally,
the implantable device delivery system is useful for targeting specific points of pure
kavalactone compound or composition delivery (e.g., localized sites, or organs). See,
25 Negrin CM, Delgado A, Llabres M and Evora C., Biomaterials 22 (6), 563 (2001).
Timed-release technology involving alternate delivery methods can also be used in
this invention. For example, timed-release formulations based on polymer
technologies, sustained-release techniques and encapsulation techniques (e.g.,
polymeric, or liposomal) can also be used for delivery of the pure kavalactone
30 compounds and compositions delineated herein. Topical-patches having pure
dihydrokawain, dihydromethysticin, kawain or a combination thereof, or a

composition thereof are also included in this invention.
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di spersions and solutions (including, for exanple, beverages). In the case
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delivery (e.g., localized sites, or organs). See, 25 grin CM Del gado A,
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t echnol og ol vi.ng ive s c |;so b n this
|nvent|on¥ or exainQ%hgﬁﬂggﬁﬂgﬁéase£¢8&%g€§g1ongwggéed (ﬂ%%ﬁeﬁg?

t echnol ogp&lgoxwpustyaemetlocie! pasmetsecpolyettiplenanglyesic apsiul asolorfatt eOkirr ques
(e.q. pol yneric, or Ilposonal can al so be used for dellvery of the pure

kawal act offlu ZIB8 PSSR AISe o i RAVARBEROUY UuRwthited SHmes ndelivery of
Topi cal - pghcheg.Na '&Qy@r‘éﬁ{%‘t lEU AEQkANRY Qcoﬂ;mﬁéq&?ﬂ?}wfst' cin, kawain or a

conbi nati on"t hereo of a nmposi t 1 on t ereof are also |ncluded inthis
i nverti on. 16 m@oo@it@m%anmﬁ/ousez/ Iiataﬁn) déloce pictibé davaaatoms sAiphtah can be

used 10 b ohater ST aYAl ecianczconlal ing comosl LB SboATL3.
1% to 40%, or any range wherein the lower boundary is any integer % between 1%

and 89%, inclusive, and the upper boundary is any integer % between 2% and 90%,
inclusive) by weight an active kavalactone selected from the group consisting of

20 dihydrokawain, dihydromethysticin, kawain, and a combination thereof. One side of
the material layer can have a protective layer adhered to it to resist passage of active
kavalactone compositions. The patch can additionally include an adhesive to hold the

patch in place on a subject. An adhesive is a composition, including those of either
natural or synthetic origin, that when contacted with the skin of a subject, temporarily

25 adheres to the skin. It can be water resistant. The adhesive can be placed on the patch
to hold it in contact with the skin of the subject for an extended period of time. The
adhesive can be made of a tackiness, or adhesive strength, such that it holds the

device in place subject to incidental contact, however, upon an affirmative act (e.g.,
ripping, peeling, or other intentional removal) the adhesive gives way to the external

30 pressure placed on the device or the adhesive itself, and allows for breaking of the
adhesion contact. The adhesive can be pressure sensitive, that is, it can allow for

positioning of the adhesive (and the device to be adhered to the skin) against the skin
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bet ween 2 o"e‘i‘%@‘?% {8111?{]‘% gm ve) by weight an active kaval actone sel ected
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patch in place on a subject.” An adhesive is a conpositl I ncl udi ng those

of ei t her forrtedating |[IL 02 mymaihétdmﬁam pgdisgase lspmpiomesn onoﬂteadtsedsew(smhtase skin
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with the &Kétﬁltgoalsééé@ o8 Uit syin@to@l, @xdIeidedr nermediarll disede od GReasddhesi ve
can be made of a tacki ness, or adhesi ve stren th, such that it holds the

devi e i nsmm@@sm,é&maxn@ymmra@nw subleﬁttlatq mipisissipa o thegwhiesha BRI r nmat | ve

act (e.g. g i ) hesi ve
gi ves vvayk'riwautcﬁcg{eg% teaﬁ)ﬁ% @gp%s?{é%lghth% P t%q%huﬁlgew %é angH%h(g ddhesi ve
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be pressure sensitive, that is, it can allow for,  positioni ng of the
adhesi ve fahRedEverbdiosk natyrabde gy HoPk ¥ a5t 2R PUKIfiGHIoN Anomthols (618 n

synthesis from natural or synthetic materials) means, or a combination thereof.

20 A crude extract of the kava roots (obtained using various extraction methods
(e.g., simple solvent soak, supercritical fluid extraction)) can be used as the source of
active kavalactones for the preparation of a composition of this invention. If desired,
the active kavalactones can be further purified by column chromatography. They can
also be synthesized from readily available starting materials by conventional chemical

25 methods. See, for example, Kostermans, Reclk. Trav. Chim. Pays-Bas., 70, 79 (1951);
Klohs et al., J. Org. Chem., 24, 1829 (1959); Spino, et al. Tetrahedron Lett., 37, 6503
(1996), and references cited in each. The active kavalactones present in a composition
can be enriched by addition of those kavalactones (from either natural or synthetic
sources). The three active kavalactones (e.g., dihydrokawain, dihydromethysticin, and

30 kawain) contain one or more asymmetric centers and thus can occur as racemates and
racemic mixtures, single enantiomers, individual diastereomers and diastereomeric

mixtures. They can also occur in cis- or trans- or E- or Z- double bond isomeric
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17 WO 02/ 091966 PCT/ US02/14930 by the application of pressure (e.g.,
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The subj ect The term "pure"
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ther 8of . Dersh) bavirmueseturated Tusetionsd 2kaws (¢ Boeabpwsurhpm derhle borfiskaln ous
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extractlo sour ce I ve kaval act ones
preparati hydrogemtlcnmmﬂytﬁd Iprir@denitivrg ticatvesmnt mﬁh hyﬂfogdﬁ gad, @dth ortwithoatt i ve

kaval act ones can be further purified. by col omat 0 They can

al so be s§Att thlyst brseni g AR rIpSIoBFainC psine @lpawtf»aafﬁﬁf%ﬁﬁ? lfma

convent i 0 X@m ermans, Recl k.
Trav. %1% lugg ;ﬂ?gg@'to 8%%%?%55%9};6[05? et é:31()]D[ll!s%%hC)rg Chem 24,
182914 1959) Sm ¢rade ettraat of thekaahedisqobtheiet! using R/arlﬁlﬁib%traéﬁcﬁﬁﬁwho@md
referencefq cited. in_each. The active, kaval actones present jn a conposition

can be enfS-&nEBPISOLU sonS TGl ud Xiractiopyéan be Bese asithe sreeatur al  or

synt heti Cugtive kavalactones for the preparation of a compositions and methods of this
invention. Solvent soaks can be accomplished using any standard solvent such as
alcohols (e.g., methanol, ethanol), ethyl acetate, chloroform, acetone, methylene
20 chloride, ethers (e.g., ethyl ether) or combinations thereof. A supercritical fluid
extraction method can be used including those described in the art (see for example,
V.J. Krukonis, ACS Symposium Series 289 (1984), pp 155-175).
Kavalactones includes any chemical compound found in the kava kava root, or
derived from an extract of kava kava having a lactone ring functionality in its
25 structure. Kavalactones include, for example, any of (1) yangonin, (2) kawain, (3)
methysticin, (4) 7,8-dihydromethysticin, (5) desmethoxyyangonin, (6) 7,8-
dihydrokawain, (7) dihydrodesmethoxyyangonin, (8) 7,8-dihydroyangonin, (9) 11-
hydroxyyangonin, (10) 7,8-dihydro desmethoxyyangonin, (11)11-methoxy-12-
hydroxydehydrokawain, (12) 10-methoxyyangonin, (13) 11-methoxyyangonin, (14)
30 11-, 12-dimethoxy 7,8-dihydrokawain, (15) 5,6-dihydroyangonin, (16) 5,6,7,8-
tetrahydroxyyangonin, and (17) 5,6-dihydro-5-hydroxy-4-methoxy-6-(2-phenylethyl)-
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sources). The three active kaval actones (e.g., dihydrokawain,

di hydronet hysticin, and 30 kawai n) contain one or nore asymmetric centers
and t hus wan2oedee as racemates and racem c m xtures, si RgraSenatyso oners,
i ndi vi dual di astereoners and di astereoneric mxtures. They can al so occur
in cis- or trans- or E- or Z- double bond isoneric 18 WO 02/091966

PCT/ US02/ 14930 forms. Al such isoneric fornms can be tested using IL-12
assays t o2Hepwrm2rmmet [Seé.rfor examipie,tlictjormey of/Natpral Rioductsar CHROMpnsuccessf ul

attenpts for sel i uct i C tween C-7 and C- 8

Wi t hout r&%&B?%ﬁ‘cﬂﬁlmﬁf%%@?N@ﬁﬁﬁ?pﬁ?@%‘sﬁeg lecules (e.g., 5 the
doubl e bond i n yhew @ipHothdidan bel@erfigiel hisitlg QAN pPYsiecheatcPaR] | Shed by
catal ytic hydrogenation using a catalyst based on palladium platinumor a

conbi nat i pecinqeqopist anglytigaktiselirienrss, BelypwsmnuciEaumagrasiciewsarde (gicbding ng

Kaval ot oniaon. Aol Solelc i isRintl, X GyniL G SRERBHEEL R, (°0F The

rhi zome ofspé&upﬁfengﬁm@w&ff@mmnw liffeidshromdieatapigy, this dbyer ah@ehdiepigihyonal
groups (e.?., car bon-.car bon doubl e bonds). In_ one aspect the hydrogenation
react i ons clomeantid apgysisadiravaelet speptaarnetey. phd thedilet i on (e. g., hydrogenati on;

catal ytic hydr aatd an: f. WA 3 Lf hout a
catal yst pres eﬁ%gl oehg?%/gﬁég%%ﬂgg{&t%%ﬁe%& ?ﬁgfoﬁgﬁﬁ%g?%%sgéﬁ%&(ﬁﬁosﬂa@%%r at ed
f unct i onakavgexitaps aad theahedtitesséraially pylodess kavagxtrant prabcentherebyng, of t he

compound. .15 A crude extract .of the kava roots (obtained using various
extr&tti or]r}sH%]t%&%tlon(@?%?’, S Wi PiEds |SQar‘é(ﬁ‘%tS QB%‘F&%egE%B‘@PEIFiSP vests %¥qd&}f’%|

extracti oR}jaGeRavss 48BshBrlbifoiUiEEmhly Bahd ¥Rt KAV abagkaiesakor the
preparation of a conpositi'ons and nethods ‘of this invention. Solvent soaks

can be accompbuslséaowsiandlagekaveins(twhling kxganflagkeninasflavakewinsl s (e. g. ,

hanol , 1), I . hi hy| 20
Chi or de. TEVHERE ffiolhgpds St intS-20 By BF BHORT malfEh PmERE
super cri t ifgaéinf Tise coBiddragkiigln offet Mddceaiticheatls Sstoh g wtefiy sidnas e

described in the art (see for exanple, V.J. Krukonis, ACS Sci;rrposi um Seri es
289 (3984 pcalppkinzesmeagyd “ kavadamossby ivetlutrpsagivheanshpesrudedapdbund f ound

0 the kayakay a0l for HREINEE AR Tk A a RN Exho Bifnl G, NV N0 @

| actone ring tunctronality 1n
materials therein are also associated with undesirable (e.g., uncomfortable,

unattractive, discoloration) staining when applied to the skin. In one aspect, these

essentially colorless extract preparations have essentially no flavokawain content, that
20 is less then 1% (e.g., any percentage (in tenths of a percent) that is less then 1%

flavokawains, by weight). These essentially colorless kava extracts, or preparations

thereof, including those essentially void of flavokawains, are desirable for

administering the health benefits of kavalactones, while avoiding the undesirable

effects (e.g., dermopathy, staining, skin irritation) associated with typical kava extract
25 preparations.

There have also been certain anecdotal reports of links of kava kava extract to
certain hepatotoxicity events. While as yet not fully substantiated, one potential
factor involved in such an event could be related to the presence of mycotoxins in the
extract. The link between mycotoxins (naturally occurring toxins from fungal

30 sources, €.g., Aspergillus, and Fusarium) and liver disease is well known. Examples
include Aflatoxin B1 (T. Asao et al., J. Am Chem. Soc., 1963, 85, 1705), Aflatoxin G1
(B.E. Nesbitt et al., Nature (London), 1962, 195, 1062), Aflatoxin GM1 (J.G.
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25 structure. Kaval actones include, for exanple, any of (1) yangonin, (2)
kawai n, (3) nethysticin, (4) 7,8-dihydronethysticin, (5)

desnet hoxwyoangeorsé, (6) 7,8- di hydrokawai n, (7) dihydrode®ogtusoxyspangoni n,
(8) 7,8-dihydroyangonin, (9) 11- hydroxyyangonin, (10) 7,8-dihydro

desnet hoxyyangoni n, (11)11-net hoxy-12- hydroxydehydr okawai n, (12)

10- nmet hoxyyangonin, (13) 11 -nmethoxyyangonin, (14) 30 11-, 12-di nethoxy
7, 8- di hy dHekiheatert al(, IB)rabedronl 1968y 26, ddgDn Afilatok 6 15 CEW7 Hdzapfel et al.,
tetrahydr yangoni n, 7 .

5, 6. i hydl ErShagyar b5 @?%eﬁ?c?iy@@ﬁe@xmﬁ%wé@ AgnYlervic TyeheB/ 3951 966

PCT/ US02/ : 3 . : e | LG Nat ur al
Product s on B RN e A i B O R (S 508, v.
8. 2. Thes&hosnpialindppic Bnvibe. iMierubidli, 8878 Si5nFp3B 1t tamdaned: foly Seeatsheni cal and

spect roscopi nal ytical techni s, .including nuclear ic.resonance
(roila ng WeHERGlthis FRerbgic frdBEkoad; HERaPs e S3ber ReRchang: )
infrared sirechéRNRdEM, MES S HRESETAPTINHY cortdifl MabRedoab WG (Wit &e _
chromat ogr aphy, thin-|ayer chromatography, elenental analysis, ultraviolet

spect r onetafily anidized duting sornrA endtahpdinprenssansinta edrapands (- grebNéds f or
Py 0 ALBRS FILLE b 0D 53 Fead B YR O 4 g e G B4L L

essential?y co €ss 'kava“©extract produce ere ual “extraction

met hods ushdigr COPHNubsERkE i afy esBEIRDS (IidaRicty pelfMeH gdrpsadiice

extracts having a strong yellow color, due mainly to the fact that the

ext ritt s BBk XFagican aenieRdhA W§°WW@@&W§F@%13?1¥%@TW‘%P%%P.b,le

f I avokavi I J ] L f in B i (yai n- 5-ol)
and ot her B?lré(% %)rtgiyg&rrgété?{)élﬁ%% gﬁr%éﬁ%{)gﬂaﬁ%{%{ehaﬁ?rﬁ .lésﬁée%ég&c]gl?rgtrogg!’ %%?@?s of ten

i nduce unédaslyrsapdrebls.eflraliiar tyeatdbic ® cnetrisahe &0 Soaitipnalkgrougrmsh cal | ed "
kava derrmfrB,ath s, are

Y, .which_appears.wh el l ow crude kava xtrac
consuned PEEOPSH e Ardiscaed fapgdCOblamedbisiy st & wrst et
mat eri al s ;ANR6REA. AMlis,ahs Bur ARatiSs pMividis HRISRINAPhRH0R t8 eliminate
unconfortable, unattractive, discoloration) staining when applied to the

ski n15 | n endonrsgdect myqdiedes caysmgnmvantogd adwires ¢fésct ext ract preparations have
essentially no.-fl avokawai n contgnt

per cent age (i n TEnPRE! STcogtaBlé?% ?ﬁ‘ﬁaﬁt"%sg%erf%gsolll%%ig?’ %eﬁngv%‘g%&rg%tﬁga%%?gg, by
wei ght). Dhese7gspeiyaakdiin€ @-COCHS (aVapRXCOAQAY 3001081 6U6OPII Biel ONS
other is 7,8-epoxy-5, 6-dihydrokawain (R=H) (see, J. Indian Chem. Soc., 63, 1986
p.780). See, formula below. Both molecules have a very reactive epoxide moieties at
20 benzylic positions, which have been implicated as a cause of hepatic damage. These
two natural kavalactones have the potential to cause hepatotoxicity in long and heavy
usage. These reactive kavalactones can form covalent bonds with DNA, enzymes and
proteins to cause liver necrosis. Thus, the methods of this invention also convert these

unwanted natural kavalactone epoxides (via hydrogenation) to hydroxy forms (R=H,

25 OCH3), which are less toxic and isolable or separable.
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t hereof, including those essentially void of flavokawains, are desirable
for admnistering the health benefits of kaval actones, while avoiding the
undesi rabWe 02efMect s (e. g., dernopathy, staining, skin irPCTASODNP30
associated with typical kava extract 25 preparations. There have al so been
certain anecdotal reports of Iinks of kava kava extract to certain
hepatotoxicity events. Wiile as yet not fully substanti ated, one potenti al
factor involved in such an event could be related to the presence of
nycotoxins in the extract. The |ink between nyt6foxins (naturally
occurring toxins fromfungal 30 sources, e.g., |Aspergillus, and Fusarium
and liver disease is well known. Exanples i g Aflatoxin Bl (T. Asao et
al., J. Am Chem Soc., 1963, 85, 1705), Afl af GL (B.E Nesbitt et al.
Nat ure (London), 1962, 195, 1062), Afl atoxi r R 20 WO 02/ 091966

PCT/ US02/ 14930 Heat hcote et al etFahedron, 1969, 25, 1497), Aflatoxin
M (C W Hozapfel et al., Tetra gn Lett., 1966, 2799), Cchratoxin

(K. J.Van der Merwe, J. Chem gSoC~c=A965, 7083), StEhH-§RHtocystin (J.E
Davis, et al., 1962, 4179), Rubroskyrin (A.C. Ghosh et al., Appl. Environ.
M crobiol., 1978, 35, 563), to nane a few See also, 5 C.W Hesseltine,
Mycot oxi ns and Phycot oxi ns, Elsevier: Ansterdam (1986); and references
therein. Mst of these conpounds cgntain | abil e doubl\e bonds (which are
readi |y oxidized during pargBl.sdiet/abolic processing iRto gemeunds (e.g.,
DNA al kyl ati ng agents, carcinogens) that lead to toxi¢city and other

di sease processes) and/or COOH Jubstituents that are assential for their
toxicity profile. Hydrogenation 10 of kava extract can tonvert the
nycot oxi ns having the | abile carbon-carbon double bond to the
correspondi ng di hydro fornms that are fess toxic or nomatwexie, or are nore
easily separable. Alkaline treatnent _also converts the COOH functiona
group in nycotoxins into the dissdgiated form (COO) and this form can be
easily extracted and isol atedioThus, the current invention provides a

conveni ent nethod to el iginate-15"andPor ré@duce nycotoxins causi ng unwant ed
adverse effect. Two e-cont ai ning derivatives were isolated from Kava

extract fractions. 7, 7- epoRyyatgdni ne (R=0CH3) (see, Japan KOK 4l
2001- 316260A). The R

Hydrogenation refers to the chemical reaction (e.g., hydrogenation) by
exposing a chemical compound to hydrogen gas. This can be performed in the
5 presence or absence of a catalyst, and can be performed at atmospheric or under high
pressure (e.g., in a Parr generator). A catalyst is any chemical composition that is
capable of facilitating the reaction at issue, for example, hydrogenation catalysts
include palladium metal on carbon, palladium acetate, ruthenium dichloride, platinum
oxide, rthodium chlioride tri-(triphenylphosphine), and the like. The catalyst can
10 include a catalytic metal which include any metal capable of facilitating the desired
reaction such as palladium, ruthenium, nickel, rhodium, platinum, and the like. See,
also, P.N. Rylander, Hydrogenation Methods, Academic Press, New York, 1985.
Standard conditions and catalysts are know in the art, including those delineated in R.
Larock, Comprehensive Organic Transformations, VCH Publishers (1989); T.W.
15 Greene and P.GM. Wuts, Protective Groups in Organic Synthesis, 3d. Ed., John Wiley
and Sons (1999); L. Fieser and M. Fieser, Fieser and Fieser's Reagents for Organic
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other is 7,8-epoxy-5, 6-dihydrokawain (R=H) (see, J. Indian Chem Soc., 63,
1986 p.780). See, formula below Both nolecules have a very reactive

epoxi de mwpekirewe@t 20 benzylic positions, which have beemcCirnsht/cased as a
cause of hepatic damage. These two natural kaval actones have the potenti al
to cause hepatotoxicity in |long and heavy usage. These reactive

kaval act ones can form coval ent bonds with DNA enzynes and proteins to
cause | i vemkest feinsWildhasd Sdrise 1980 hadisl..dfaqtidties ed.nEeaiciopadialcgo convert

t hese wunwanted natural kaval acton oxi des [ a.hydrogenation). to hyd
forme (rokeatents fortiE i dsay Lopu ity i Sons b ProthdimisgRekelionn o ‘o7
Vo 02/ 09%%@1%0??0%{1&%&%{&&9&9 anPsui@bR fher BdRidbapSKIER T sdphifiiagenat i on

Al kylation O DNA damage HO O R= H, OCH3 R Hydrogeéenation refers to the
(r:]hgrri cal ¢c&mm11ieﬁpoi(asmgm,grerf;mhn agﬁhmginpm)iiﬂr%ypapem &SI, dumhmgfb@RI%fpound to
ydrogen gas. i s..can be. perfor int 5 presence or. n

cat aPyst, Sqﬁﬁad g@éﬁ %%‘gte&e F“f‘%ﬁﬁé’ﬁf‘iagﬁéﬁhﬁﬁ §'bl?fiqq°8§)161?ﬁ‘§ﬁalé¥ g‘iﬁ“gﬂl %ﬁ%ﬁ‘ges(grur 2

(e. 9., ingf Bah asOIRMAHAkRKEdxide) poRkalMIydiokidd)¥r SduRith hediroRI¥DGREL i Oon that is

capabl e of f’_aci litating the reaction at issue, for exanple, hydrogenation
cat al yst sequiproentdsolyrity, sbémiealseand| catalystsesuijoble fordhesediresessesereeadily ut heni um

di chl ori de,_ . td num.__oxide, rhodiumgchlorid i | hosphi ne), and
the like. a‘zﬁﬁlgiﬂ%a‘éfo&'il 9%‘?‘“185%5%“%"%% %Célé(ﬁn goétegg?ﬂet}‘ne ‘%%m\%ﬁ"?{ %‘12 i ncl ude any
net al cap@bm@amy, FivikaiAG taatl ToRyd ORertiesl Inastryt eacti on such as pal | adi um

rut henium nickel, rhodium platinu and the |ike. See .

10 The kavalactones (e.g., dihydrokawain, dihydromethysticin,) contain one or
more asymmetric centers and thus can occur as racemates and racemic mixtures,
single enantiomers, individual diastereomers and diastereomeric mixtures. They can
also occur in cis- or trans- or E- or Z- double bond isomeric forms. All such isomeric
forms are included in the description of kavalactones.

15 In order that the invention described herein may be more readily understood,
the following examples are set forth. It should be understood that these examples are
for illustrative purposes only and are not to be construed as limiting this invention in
any manner. All references cited herein are expressly incorporated by reference in
their entirety.

20
Example 1

Kawain is synthesized essentially as follows. N-Bromosuccinimide (1 eq.) is
slowly added to a 2.3M solution of ethyl B-methoxycrotonate (1 eq.) in carbon
tetrachloride. Upon allowing the reaction to equilibrate, the mixture is heated at

25 reflux for ca. 4 h. The mixture is then cooled (0 °C) and filtered, followed by washing
of the precipitate with cold CCl;. The combined filtrates are concentrated (in vacuo,
rotovap) and the residue distilled to give the desired product, ethyl y-bromo-f-
methoxycrotonate, whose identity is confirmed by various means including proton
nuclear magnetic resonance spectrometry and mass spectrometry.

30 A 0.5M solution of ethyl y-bromo-B-methoxycrotonate (1 eq.) in benzene is
poured into a flask containing zinc filings (1.2 eq.). Cinnamic aldehyde (1.2 eq.) is

added. Upon gentle warming to initiate the reaction, the mixture is refluxed for ca. 1
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al so, P.N. Rylander, Hydrogenation Methods, Academ c Press, New York, 1985.
Standard conditions and catal ysts are know in the art, including those

del i neat ew0i0R/0R966 Lar ock, Cornprehensive Organi ¢ Transf or PaETIUSNY149MCH
Publ i shers (1989); T.W 15 G eene and P.G M Wits, Protective Goups in
Organic Synthesis, 3d. Ed., John Wley and Sons (1999); L. Fieser and M
Fi eser, Fieser and Fieser's Reagents for Organic 22 WO 02/ 091966

PCT/ US02/ a4 93¢ mByehesodled, pohired Witoaeporddathestsd 6diddy amatodivm cltaddst t e,
ed., Encycl og)gdi a of _Reagents for Organic nt hgsi s, John W] ey and Sons
(1995) ; afel bgraBesphagsiexirasivd thics dpesitpinyt eifrlonl s enbined apcsui t abl e

filter th ! bl e r g i fr,om

anot her, ?lrr?c(:haeéllc ﬁg&pééoglé@{l %%%T@ﬂegﬂu%lﬂﬁg?ﬁﬁﬁ%gw, \;ggugl Wﬁgagsgﬂt%l S
(fritted) resalnd ig teeryistakiized AMe)H e gubetane de destédip@dactywhrss identitybist ance or
salt, such | i,t hi um hydr oxi de, .Botgssi um hydr oxj de, or sodi um hydr oxi de.
The Squi pAERIEds By SRESUS cREARS: dPeludiagy PEolel | puplear rpelishs fEPRYKEs e

processes%goﬁlgﬁt&iaﬁ(ymagy@&@&h@m{rbm commerci al sources, including for
exanpl e, drich em cal = Conpany, Fluka AC, and Tokyo Chem cal |ndustry.

10 The kaval actones (e.g., dihydrokawain, dihydronethysticin,) contain one
or more as t2ri c centers and thus can occur as racemates and racemc
m Xt ures, i‘é‘%—l—e enanti onmers, individual diastereoners and di astereoneric

m xtures. They oldwith Q€ GyithédizeRll Sssertfalllyr &N $olldws. Biet@yl Z-hydmityle bond
i sonmeric formns. | such isomeric forns are included in the description of

kaval®@ct opksiiylpestappaterdepd.} fthtettahgdiofyantis sdderbde i pdutionepbithe HyumBe nore

readily u t 0O I foptl d be

under st oogrgcff %gto(?? %‘elt ésge%étr%g% eeg'\’/vgrggl ﬁ?@%?ﬁ%ﬁﬁ@é@ﬁvg a%é:t ggyeéceg%%;itand are

not to be-rdrGundatiowsd td stowvingatnhits 01°Cy €Mtid mixtiue is gnynched meth. INNHCI

references cited herein are expressly incorporated by reference in, their

entirety. SEBIPN %raftem& Herasgeanett &0@&6%1%%9% a%?swﬁ?cl BHE.

N- Br onDs ughidRhdn eiidn} Bftathohgite, Sttt YR €dlel Osditm3 Migth Ut IRFEdOfandt hY!

(3-met hoxycrotonate (1 eq.) 1 n carbon

15 concentrated in vacuo to give a residue. The residue can be purified (silica gel

chromatography) or converted directly. The resulting (3-diketone is hydrolyzed with
subsequent lactonization essentially according to the procedure of Tabuchi et al.
(trifluoroacetic acid, dichloromethane; J. Org. Chem. 59, 4749, (1994)) to give the
desired product, whose identity is confirmed by various means including proton

20 nuclear magnetic resonance spectrometry and mass spectrometry.

Example 3
Dihydromethysticin is synthesized essentially as follows. 10% Palladium on

carbon (0.03 wt. eq.) is added to a 1M solution of methysticin (1 eq.) in
25 tetrahydrofuran. The mixture is subjected to hydrogenation using a Parr apparatus at
ca. 35 p.s.i. The mixture is filtered and the combined filtrates are concentrated (in
vacuo, rotovap) to give a solid. The solid material is recrystallized (iPrOH) to give
the desired product, whose identity is confirmed by various means including proton

nuclear magnetic resonance spectrometry and mass spectrometry.
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tetrachloride. Upon allowing the reaction to equilibrate, the mxture is
heated at 25 reflux for ca. 4 h. The mxture is then cooled (0 C) and
filtered,wbokloomed by washing of the precipitate with colPdT@SAZ149F e
conbined filtrates are concentrated (in vacuo, rotovap) and the residue
distilled to give the desired product, ethyl y-brono-(3- nethoxycrotonate,
whose identity is confirmed by various neans including proton nuclear
magneti c resonance spectronetry and mass spectronetry. 30 A 0.5M sol ution
of ethyl y-bropo-(3-mnmethoxycrotonate (1 eq.) in benzene is poured into a
flask con zinc filings (1.2 eq.). G nnamc al dehyde (1.2 eq.) is

added. Upon gentl hi30 E N AL e/ihgagy | : 1 Loyt Up ey |

refl uxed for c%. Cﬁld\égg% 8%%6556&%%3%}’ %Sgg? 1%3?8%3#’;?1@%%&%#% rozf is

cool ed, phavabdttones (PureBloeld radnicads, ) aqe suspendetnimn amiztukoof waer (300d t he
aqueous phase extracted. t e times_with ethyl. et . _The conbi ned. extracts
e it el Mgy amsHaT Aot (0oL IARHaamaREl ChieehibIesegorn EETeThe
resul tingakeahdusalded B6NAE alhdots thyelBE adiRold WSel Ragh@et BErdRAI I €d
product whose identity is 5 confirmed by various neans including proton

nucl ear nagthethyd acesie 20wl sPriotnrednse oyzaaiextmasts. ddbogrumexiraets Wsgnpl e 2

D hydrokawai p. i s .synt hesi zed essent.i ally. as foll . thyl 3- rqxy-5- 10
phenyl penf%rﬂglgfe(i t? f% _)anicﬁg%rg? r2 t‘8?=o¥’ﬁﬁ9 nw?sswﬁﬁ\{f%dw& aaélaglg?tﬁa?f\garﬁ(ﬁof t he
lithium eaelied e200f ml-buy, ¥dricdChled ahydBo®INaSHJ, @i | drichi Urietichiiemy aayl ani ne
and t-butyl acetate) at -78 C and allowed to slowy warmto 0 C. The

m xt i e i Srayceeit KEUSWIvenPRfisddpy celampchermaiperaptit wibt308 awfiifieselgel 60

di chl oro e i e i ium

bi car bona e%?)' r |rﬁge_‘r’t,?1 %S%E@{ijgrc l%ié%%?%irﬁﬁgﬁ{)f%@%&tWé%%éatE%W%%ﬁgent rated
i n vacuo emtiggvelvent.esPalaeyellbhe koedadore factide perd toldattdds bhd daiedeto

chromat ography) or converted diyectly. The resu|ti 3-di ketone, | s

hydr ol yzed™fth 2 ByHRY RAREIEY BRCHHOIS ﬁﬂe_@éz ﬁi-@ 1t _g%telc EYHFRPL Bt he
procedur eof,1kale hh ﬂ(@él Bgd%u)ct {Hhs | JokHHRIOREE bibGut o4 ,byokzagh@r A benr: J.

O g. Chem 59, 4749, to give the desired product, whose identity

is comfirthede byvalantorpss diydrokawainl, diiydpnpatioystinin, 20d aslagarwasadeified
resonance spectronetry and mass spectronetry.
by 1g(fl pressure liquid chromatography.

Example 5
A crude EtOH extract of kava-kava (100 mL) containing about 15g of

20 kavalactones (PureWorld botanicals, NJ) was concentrated under reduced pressure to
remove excess EtOH. The concentrated extract (60 mlL) was purified by column
chromatography with 500 g of Florisil (200mesh, Aldrich), n-hexane/ethyl acetate
(2:1) being the eluting solvent. Yellow kavalactone fractions were collected and dried
to produce a pale yellow amorphous oil (13 g). The total content of the kavalactones

25 in the product thus obtained was about 95% by weight.

Example 6
A light yellow kava-kava extract (10 g) containing about 5 g of kavalactones

(extracted by Phasex Corp., MA) obtained by a supercritical fluid extraction method
30 (V.J. Krukonis, ACS Symposium Series 289 (1984), pp 155-175) was purified by
column chromatography with 300 g Aluminum Oxide, Neutral (J. T. Barker, NJ), with

n-hexane/ethyl acetate (2:1) being the eluting solvent. Pale yellow kavalactone
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Exanpl e 3 D hydronmethysticin is synthesized essentially as follows. 10%
Pal | adi um on carbon (0.03 w. eqg.) is added to a 1M sol ution of

met hysti cWwoogdwee ) in 25 tetrahydrofuran. The m xture i PCIUSPHCLBW to
hydr ogenati on using a Parr apparatus at ca. 35 p.s.i. The mixture is
filtered and the conbined filtrates are concentrated (in vacuo, rotovap)
to give a solid. The solid material is recrystallized (PrOH) to give the
desired pfrodios, washaesbedteband dyied 4o pordice aadrtjlyvaystallizgedremngphons bildi ng

proton nuclear tic, resopance spectr.onetry .and, mass spectronetry. 24
o 07 001 5 EPCHRT 5 cphisst o B agplatiten i MicrbaReinds ovtahe 56t AT, Yava
(100 g) cgy%qbngggh@bout 40 g of kaval actones (PureWr! d botanicals, NJ)
was suspended’into a mxture of water (300 5 nlL) and ethyl acetate (200
m.). After renoval of insoluble residues, the organic |ayer was separated
fromthe gg@g@u% | ayer. The aqueous | ayer was further extracted wth ethyl
acetate ( 2) to produce organic extracts. Al organic extracts were
combi ned to obtai N @AnPoLEigiohef & kbvkldcidhes V0htahinEG A ads vEitioh: sat ur at ed
NaCl solution (200 nL x 2), dried over anhydrous NaSO4, and dried. The
resulting dark—10 brown oil (45 g) was purified by col um chromat ogr aphy
with 800 g of Ki 60 (230-400 ne STM EM Sci ence, Cermany),
n-hexane/ethyléggﬁgggg' 2:1) being the §E1%%i ng solvent. Pale yell ow

kaval actone fractions were collected and dried to produce a partially
crystallized aPDr hous oil (36 g). The total content of the kaval actones
in tHe product *¢ {58 ai ned was about 99% by wei ght. Each of the 15 three
kaval act ones, g%@%ggokamain, di hydronet hysticin, and kawain, was identified
by high pressuré |1 quid chromatography. Exanple 5 A crude Et OH extract of
kava- kava (100prepylepogtymohi ng about 15glof 20 kaval act ones (PureWorld

botani cals, NJ mag concentr d under reduced pressure to renbve excess
Et OH. The conc@ﬁ?g F%Eﬂaéﬁ%ﬁgﬁﬁieo m.) &as purified by colum

chr omat ogr aphyhydrbRydRdcdiddseF! ori sil. (880mesh, Al drich), n-hexane/ethyl
acetate

15 magnesium aluminum silicate 0.5
imidazolidinyl urea 0.5
disodium EDTA 0.05
petrolatum 2
isopropyl palmitate 5

20 dimethicone 0.5
cetyl alcohol 0.5
1sostearic acid 3
PEG-40 stearate 1
PEG-100 stearate 1

25 sorbitan stearate 1
glycolic acid 7
ammonium hydroxide pH adjusted to 4.4
deionized water gs to 100%

30
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(2:1) being the eluting solvent. Yellow kaval actone fractions were
collected and dried to produce a pale yellow anorphous oil (13 g). The
total corwen/oefes he kaval actones 25 in the product thusPabtEozed3nas
about 95% by weight. Exanple 6 A light yell ow kava-kava extract (10 g)
contai ning about 5 g of kaval actones (extracted by Phasex Corp., M)

obt ai ned by a supercritical fluid extraction nethod 30 (V.J. Krukonis, ACS
Synposi umESempksl 289 (1984), pp 155-175) was purified by colum

chromat ography with 300 g. Al umi_num Oxide, Neutral (J.. T. Barker ), with
n- hexane/ et hyl acet 51%311’@31.“95’ BEi ﬁﬁoﬁfeq@’@ta?tﬁﬁesé%ﬂr\%%ﬂwg srgaE \Qff Itgt]ﬁ/

kaval act o endan: WO 02/ 091966 PCT/ US02/ 14930 fractions were collected and
dried to produce a partially crystallized anorphous oil (4.2 g). The total
content of the_kaval actones in the product thus obtained was about 95% by
wei gh{. 5 Exarrp*ﬁa v 1Cog;!i)ﬁc;si tion of a kav I?ctones-cont aining creamof this

i nvention: ch&RTE4R W. % 10 kaval'acfnes 10 glycerin 1 propyl ene
glycol 1 polyglycerylnmethacrylate 1 hydroxyethylcellulose 0.5 15

magnesi um alumnum siTicate 0.5 1mdazolirdinyl urea 0.5 disodium EDTA
0.05 petrol at ifayatactengspr opyl pal mitatel8 20 dinethicone 0.5 cetyl al cohol

0.5 isostearl (fsogf\éi;lgrl %sononanoate 2.5

propylene glycol 1

10 hydroxyethylcellulose 0.5
magnesium aluminum silicate 0.75
cocoa butter 1.2
petrolatum 2
isopropyl palmitate 5

15 dimethicone 0.5
stearic acid 3
isostearic acid 1.5
glycerol stearate 1.5
PEG-40 stearate 1

20 PEG-100 stearate 1
cetyl /stearyl alcohol 2.5
glycerin 2.5
glycolic acid 10
propylparaben 0.1

25 ammonium hydroxide pH adjusted to 3.8
deionized water gs to 100%

30 Example 9

Composition of another kavalactones-containing cream of this

invention:
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PEG 40 stearate 1 PEG 100 stearate 1 25 sorbitan stearate 1 glycolic acid
7 ammoni um hydr oxi de pH adjusted to 4.4 deionized water gs to 100% 30 26
WO 02/ 091w6628UpséJS02/ 14930 Exanpl e 8 Conposition of anotPk@ruso2/14930

kaval act ones-containing creamof this invention: 5 chemcal name wt. %
kaval actones 10 |sostearyl Isononanoate 2.5 propylene glycol 1 10

hydr oxyet hyl cel | ul ose 0.5 nagnesium alum numsilicate 0.75 cocoa butter
1.2 petrolatum?2 isopropyl palmtate 5 15 dinethicone 0.5 stearic acid 3
i sostearic acid, 1. cerol stearate 1.5 PEG 40 stearate 1 20 PEG 100
stearate 1 cetcwm’ﬁ%]t’gaé‘%/eyl al cohol 2.5 Wtvkerin 2.5 glycolic acid 10

beeswax 24.5
5 kavalactones 5
vegetable oil (jojoba oil) 70
propylparaben 0.5
10
Example 10
Composition of a cream, to which various amounts of kavalactones can be
added:
15 ingredient wt (%)
petrolatum 2
stearyl alcohol 0.5
isopropyl myristate 5
20 sorbitan monooleate 5
polyoxyl 40 stearate 5
propylene glycol 5
methylparaben 0.3
ammonium hydroxide pH adjusted to 4.4
25 deionized water gs to 100%
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propyl paraben 0.1 25 amoni um hydroxi de pH adjusted to 3.8 deionized water
gs to 100% 30 Exanple 9 Conposition of another kaval act ones-contai ni ng
cream of whiog/09i9swenti on: 27 WO 02/ 091966 PCT/ US02/ 14930 pcharsozado3mane wt .
% beeswax 24.5 5 kaval actones 5 vegetable oil (jojoba oil) 70

propyl paraben 0.5 .10 Exam | pelO Conposition of a cream to which various
anounts of kaval actones can be added: 15 ingredient wt (% petrolatum 2
stearyl aEgahple 10.5 isopropyl nyristate 5 20 sorbitan nonool eate 5

pol yoxyl 40 stearate.5 r l.ene glycol .5 . nethyl.paraben 0.3 ammoni um
var o, de o atpwepation sPaRRvas et i SuirielE PP SO RS SR80 58 w0 0/ 091966
PCT/ US02/ 14930 Exanple 11

chemical name wt. %
5

white petrolatum, USP 90
kavalactones 10

10

Example 12
Composition of an oil-in-water emulsion, to which various amounts of
kavalactones can be added:

15 chemical name wt. %
xanthan gum 0.2
disodium EDTA 0.1
sodium PCA 0.5

20 diazodinyl urea 0.3
titanium dioxide 1
stearic acid 3
cyclomethicone 0.3
cetyl alcohol 0.5

25 glyceryl stearate 0.5
PEG-100 stearate 0.5
steareth-2 0.2
lecithin 0.5
tocopherol 0.2

30 octyl methoxycinnamate 6
glucono-1,5-lactone 6
glycolic acid 3
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Conposition of a kaval actones-containing jelly of this invention: chem cal
name wt. %5 white petrolatum USP 90 kaval actones 10 10 Exanple 12
Conposi t iwo 0e9@ne oi | -i n-wat er emnul si on, to which vari ous PamFaisnt/ 4964
kaval act ones can be added: 15 chemi cal name wt. % xanthan gum 0. 2

di sodi um EDTA 0.1 sodium PCA 0.5 20 diazodinyl urea 0.3 titanium dioxide
1 stearic acid 3 cyclonethicone 0.3 cetyl alcohol 0.5 25 glyceryl
stearate 0.5 PREGcOW stearate 0.5 stedeth-2 0.2 lecithin 0.5

t ocopherol 0.2 .30. octyl nethoxyci nnamat %6 gl ucono-1, 5-1actone 6 glycolic
acid 3 29 WO 029667686 PCT/ US02/ 14930 lic acid 2 lactic acid 2
green tea extract 1
triethanolamine pH adjusted to 3.8
5 deionized water gs to 100%
Example 13
10 A patient with rtheumatoid arthritis (left leg, joint) was unresponsive to several

oral medications. A composition containing 5 g of cream (as described in Example
10) and 500 mg of kavalactones (as extract prepared according to Example 4) was
administrated to the joint three times a day. Substantial relief of the rheumatoid
arthritis symptoms was achieved 30 min after topically applying the kavalactones-

15 containing cream to the joint.

Example 14
A patient suffered from chronic lower back problems, which could not be

relieved by oral drugs (such as aspirin and ibuprofen). Substantial relief of the
20 symptoms (e.g., relief from burning sensation in the affected area, general relief to
resume daily activity (e.g., walking) was achieved 10 min after applying the

kavalactones-containing cream described in Example 13 to the back.

Example 15
25 A patient suffers from fibromylagia symptoms in the left knee. Ten minutes

after applying the kavalactones-containing cream described in Example 13 to the

knee, the patient felt relief from discomfort.

Example 16
30 A patient suffers from periodontitis (molars). Ten minutes after applying a

kavalactones-containing jelly described in Example 11 (using kavalactone extract
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green tea extract 1 triethanolamne pH adjusted to 3.8 5 deionized water
gs to 100% Exanple 13 10 A patient with rheumatoid arthritis (left |eg,
j oi nt) wawouwanewpoOnsi ve to several oral nedications. A c@CHASNL/140980
containing 5 g of cream (as described in Exanple 10) and 500 ng of
kaval act ones (as extract prepared according to Exanple 4) was
admnistrated to the joint three tines a day. Substantial relief of the

r heumat oi @repareldhuctdrdihgsty Mxaate Waso telguay eda e sympadnheweteophelrdtyd, appl yi ng
t he kaval actopes- 15 contai nj ng eamto the jqint. Exanple 14 A patient
suf fered ficgHiRgrednied rrdisss o f&&l%%frﬁ?"s%ﬂl@?r@%ldme ORI PIHBE: be relieved by
oral drugs (such as aspirin and ibuprofen). Substantial relief of the 20
synptons (e.g., relief fromburning sensation in the affected area, general
relief toExempld7daily activity (e.g., wal king) was achieved 10 nmin after

appl vi ng the aval act ones-cont ai ni.ng cream descri b in Exanple 13 to the
S B amm o SaMD Bcn oieEs, CURGHER 4P doR T Re B En Lo & Sy SEBHRIES, ( he

left kneeagle %ﬁbﬂ%ﬁa@e‘}% 135be wiRBRhY bitgidd Beckay AL RS LRARE SOBE ?lia&ib@%rcr eam
described in anple 13 to the knee, the patient felt relief from

di sconf or 80 Y%ekavepyas appligbtoshe atfeative aseafih erbdinfledfashioni ddlowbjecisgeffarisilar s) .
Ten m nutes_ after | yi.ng, a, kaval act ones-cont ai ni.ng.j.elly. described in
Bl o 13 ik g-REhy 48 Moy pBPLAE" R oPetB e BeriiesiBfthdso
prepared agseicHi @ if iExBIRIR #ieildgtthe plitsb@r his ifdecatedRAOKER AR
aneliorated, including reduced redness of the affected area and relief

froni®i schafadactonesk angiEe ale 40 Feunterag) dhe sbugeing dsqsendagy t and apieyy
capsai ci ny, er&&%éiﬁ agy&ia?éﬁ\;xfﬁﬂic%ésﬁﬁin. After approximtely 1 hour, when the
t her

bur ni ng becane“qui‘te 1 ntense, pl acebo or
Example 18
Topical kava was applied to three individuals with intractable myofascial and
15 osteoarthritis pain. All patients had a complete reduction in pain. This pain relief

lasted 8 — 24 hours with a single application.

Example 19
A 1% capsaicin cream was prepared by mixing of 455g of EUCERIN créme
20 with 10ml of EtOH solution and 5g natural capsaicin (trans-8-methyl-N-vanilyl-6-
noneamide) (purchased from Aldrich Chemical Company, Inc., Milwaukee, WI).

Example 20
Crude pulverized Kava root powder (500 g) (caltivar name: Mo’i (purchased

25 through Botanical Liaisons, 1180 Crestmoor Drive, Boulder, CO 80303) was

extracted with refluxing EtOAc (1.8 L) under mechanical stirring for 3 hours, cooled

to rt, filtered, and washed with EtOAc (500 mL). The filtrate and washings were

combined and evaporated to leave crude extract (60g). The crude material was

dissolved into ethyl acetate (300 mL) and 5% Pd/C (6.0 g) and charcoal (6.0 g) were
30 added. The mixture was then hydrogenated on a Parr hydrogenator at 40 psi H, for 60

min. Catalyst and carbon were filtered off. Removal of the solvent afforded the final
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30 % kava was applied to the effective area in a blinded fashion. All

subj ects reported a marked reduction in the burning associated with

capsai ci rwpm2odeesi de recei ving capsaicin but not in theP€irdsorems vi ng
the placebo. This indicates that kava (e.g., 10 kaval actones) were able to
counteract the burning (secondary and primary hyperal gesia) associ ated

W th capsaicin. Exanple 18 Topical kava was applied to three individuals

wi t h i nt r ¥evabkigactme imeffivelitegraste. (3 Hd0doareddfromiSavpabot). Pothl gatdnent s had a

cinal o appt Teaerseoiy Bl 57 BobBpEm Bl By il Bty mixi ng
of 455g of EUCERIN creme 20 with 10n1 of EtOH solution and 5g natural

capsai cin (trans-8-nethyl -Nvani | yI - noneam de) (purchased from Al drich
Cheni cal &sapaln2l Inc., M Iwaukee, Exanpl e 20 Crude pul veri zed Kava

ot gpovaer (990 Sk 8l MRG0 cﬁ’ﬁ e B SRET, ZBuBi el o o

ref | uxi ng Botdafal (aishnk,)1180 @G estiB6NDHVE, aaomdrrmormtm)rwé,’s Jrted SwitlCIB%% ed to
rt, flltered and washed with EtOAc (500 nlL). The filtrate and washi ngs

wer e | it AE L &) wgwﬂaxé@r%boméaweleértweﬁk%@%?é@ Wesbed withi98% r ude |
6.0
Zﬁtafél)zl ?Z@BI 00 3T Pl HGE EhALAGE bR Codfied s bWl (50 D) oy
h%/]glr ogRg Prgshzrrcgm (?@gpfiglo\lj’ig fHoB0 660 minncoolat telryatd ﬁ]maded:mrdmgh aeyer dfi | t ered
DCT] 15500) Sscnoti o ppacle 2 ST el oL waslisa VapSi HRBOR e d 11 om

Kava root k00 ifatyabomBHe8 @iqtrat%mcy w%s%%ky\g&@ i&@é}ﬁ#ﬂe& % I%E@e @de extract
7, 8-Di hydrorrethyst|C| n (24% by wei ght %o Exanple 21 5 Kava dry root

p_ovvpler (538g)) Tg e&0® nﬂaﬁohltmmof thieprade bxirast wapelowhaadied i Bdgh(3. ek ani cal
o (1. 5 0 RS S PERrb R pisk st &P pamodeilona: ¥ peie o530 ity vashea
Wi th 95% Catalyst and carbon were filtered off through a layer of CELITE. Removal of the
15 solvent afforded the final Kava mixture as an off-white paste. (30 g, 6% yield from
Kava root). Total content of 7,8-Dihydrokawain (48%) and 7,8-Dihydromethysticin
(20%) by weight is 68%.

Example 22

20 Dry pulverized Kava root (500 g) (origin: Vanuatu, purchased through
Botanical Liaisons, 1180 Crestmoor Drive, Boulder, CO 80303) was stirred with
Acetone (1.8 L) under reflux for 3 - 5 hours, cooled to rt, filtered, and washed with
Acetone (800 mL). The filtrate and washings were combined and was treated with
charcoal (10 g) at 45 °C for 60 min, cooled to rt and filtered through a layer of Al,O;

25 (neutral, activated, 90 g) and CELITE (50 g), washed with Acetone (2 x 500 mL).
Combined filtrate and washings were evaporated to leave crude extract (40g). To a
300 mL Ethyl acetate solution of the crude extract 5% Pd/C (4.3 g) was added. The
mixture was then hydrogenated on a Parr hydrogenator at 40 psi H, for 30 min.
Catalyst and carbon were filtered off through a layer of CELITE. Removal of the

30 solvent afforded the final Kava mixture as an off-white paste. (33 g, 6.6 % yield from

Kava root).
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EtOH (800 nL). The filtrate and washi ngs were conbi ned and was treated with
charcoal (20 g) at 80 Cfor 30 - 60 mn, cooled to rt and filtered through
a |layer ovoIQo#ba0©3 (neutral, activated, 120 g) and CELI TECTA®2/g30 washed
with 95% EtOH (2 x 500 nL). Conbined filtrate and washi ngs were evaporated
to | eave crude extract (38g). To a 300 nL solution of the crude extract
was slowy added 5% Pd/C (3.8 g). The m xture was then hydrogenated on a
Parr hydr ggenple®3 at 40 psi H2 for 30 mn. Catalyst and carbon were
filtered off through a |layer of CELITE Renoval of the 15 solvent afforded

the final Kavaqli?@@mﬂ”\@e’éf‘él Kavagpet (AP e (Grlivernapey 3yt pewhysedithropglhm  Kava
: v f t hyst
(S5 op R B o D SR D G AR G 1

(origi n t(m%(d %)aﬁdbhmeaBsﬁmﬂgcfaiB howas smn}ed tdﬁBﬁlt@eé,st n?l()r

Dr A 1.

for 9 - ‘ng @eﬁ’o th 03D i} The fugiee s ieaesa o pombedfhe (300 1)
The fi '” ag)oﬁﬁ@dea%weme@ ct%@?%)' r5d 3@@%1‘1"@ azl £%t@golml&f1oftﬁ£'arcoa' (10

g) at 45 C 60 mn, coole and filtered throu ayer of A1203
25 (neut r afude axﬁrwtéf/eﬂd/csle 508) aad ¢h@eodl TES () veyd addmds"ﬁmjmwttm wasdhane (2 x

500 nm). nmbi n fil e, and o) ave crude
extract (& genl"‘ge% af’r{dr W&Eé@ﬁ?ﬁ%f 8& ‘Eé‘% lé'%@narc 8 extract 5%
Pd/ C (4. 3w@)e fRsre@offethe Jitate Whsthaat&l wals oLNeNibMAL QUS0FhES (iBardlc Par r
hydrogenator at 40 psi H2 for 30 min. Catal yst and carbon were filtered

of f tohr oulstyers wery sepasgtedopA fioEemREatidhe mlvqnhéh@ﬁn@ldiaﬂ@d@ctamer widad akhe final

Kava m xt p va root). 32
o 021 001 ShEBELAS BB ilutSEiR Sied 5l Bt st Rl S PouebB 500 o
(Calivar m,@n]BLhyN‘EbkuWBhtr(Bm&ﬁidVlﬂrlblhghronﬁtﬂi}&fibma(m%b ai seight is1d180. Cr est noor
Drive, Boulder, CO 80303) was extracted with refluxing EtOAc (1.8 L) under

mechani cal stirring for 3 hours, cooled to rt, filtered, 5 and washed with
Et CAc (SOQX%Q,}G okhe filtrate and washi ngs were conbi ned and

15 Kava yellow extract (100 g) containing 84% kavalactones (Kaviar +80,
purchased from Cosmopolitan Trading, P.O.Box 85840, Seattle, WA 98145) was
dissolved in EtOAc (150 ml). The solution was then hydrogenated with 5% Pd/C (5
g) on a Parr hydrogenator at 40 psi H; for 60 min. Catalyst and carbon were filtered
off through a layer of CELITE. Removal of the solvent afforded the final Kava

20 mixture as a pale-green paste. (95 g.). Total content of 7,8-Dihydrokawain (47%) and
7,8-Dihydromethysticin (20%) by weight is 67%.

Example 25
The pale green paste (30g) produced in Example 5 was then treated with 0.2N
25 LiOH solution (200ml x 2). The organic layer was washed with water (200ml x 2) and
dried over Na,SQO;. Organic solvent was evaporated to leave a pale green paste (27g)
Total content of 7,8-Dihydrokawain (49%) and 7,8-Dihydromethysticin (22%) by
weight is 71%.

30 Example 26
A pale green paste (20g) produced in Example 6 was then subjected to column

chromatography (hexane/ethyl acetate =2:1) on 200g of neutral alumina to yield 15g
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evaporated to | eave crude extract (35g). To a 300 nL ethyl acetate solution
of the <crude extract 5% Pd/C (3.5 g) and charcoal (3.5 g) were added. The
m xt ure WO o2loer¥é6 hydr ogenated on a Parr hydrogenat or at 20TaS02/H23G or 60
m n. Catalyst and carbon were filtered off. The filtrate was treated with
0.2 NLIiOH (2 x 150 nL). Oganic 10 |l ayers were separated. After renoval of
the solvent, the final Kava | actone m xture as obtained as an off-white

paste. (33f@s-IBihgd¥kywaihde4%pmdB8Dihgdiomethietich (3090 Bytveight as a

7, 8- Di hydrgkawai n (38%9 and 7, 8-Di hydronmet hysticin (23% by weight is 61%
Exanpl e 20B%ava yel | ow extract (100 g) contai ni ng 84% kaval act ones

(Kavi ar +80, purchased from Cosnopolitan Tradi ng, P.O Box 85840, Seattle,
WA 98145) was dissolved in EtOAc (150 ml). The solution was then

hydr ogenaEeampietdY 5% Pd/ C (5 g) on a Parr hydrogenator at 40 psi H2 for 60

m n. Catal yst and carhon were filtere of f thrqQugh a |ayer of CELITE.
Removal | of *t he DS6PUBRRZAA e deet GNG &) ?%H}Vaka%er%nmp%f@ﬁéd&@%gbm e-green

paste. (9 : = Di [ et : o,
7, 8-Di hyd,rég%g%c%gﬁ%}ﬂsn’q?g%%ésggg%ﬁ)gﬂgq%@%g’%gbnﬁﬁa@%ﬁ?ﬁg 1%1a9I5e/ green
past e (30§50Prb8Udendemretivalyyile Showas, dohked to rte fitterdd vantdhwdhehwitR 95% OH

sol ution 2)...The organi c Jayer was shed wit ter..(200nL x 2)
and dri e&%ﬁome ggttﬁig"i}gé’v@is}@‘é‘é? Wﬁﬁscoéﬁl)'\g %Haé’fie"%ﬁspf?\g%gﬂfl a pal e green
paste (27@harco@{Rk) KBOCETDr 90 nfinScdd1e @ P kv Bitdted 49%ghadyer of ALO;

7,8-Di hydronmet hysticin (22% by weight is 71 % 30 I:gxa ?,e 26 Anioale green
past® ( 20 eurbodstiaid 2 ERamdl CEITTHO O hanasbabab e BRI 6 55RO mb).

chr omat og h el . ac te =2 f t mna to
el d 159 03binsg SARGHELANRE Bl ratutt Slea SRRt P86k and
7, 8- Di hydpooret dtyigltdcetate soBM ofyhenu@dhéxtast was added 90ePd/EX@IPE)eTRY 5 Dry
pul veri zed Kava root (500 g) (caltivar nanme: Nene purchased through
mixture was then hydrogenated on a Parr hydrogenator at 40 pst H, for 60 min.
Catalyst and carbon were filtered off through a layer of CELITE. Removal of the
15 solvent afforded the final Kava mixture as an off-white paste. (39g, 7.8 % yield from
Kava root). Total content of 7,8-Dihydrokawain (37%) and 7,8-Dihydromethysticin

(27%) by weight is 64%.

Example 28

20 Pulverized Kava root (500 g) (caltivar name: Molokai green purchased through
Botanical Liaisons, 1180 Crestmoor Drive, Boulder, CO 80303) was stirred with 95%
EtOH (1.8 L) under reflux for 3 hours, cooled to rt, filtered, and washed with 95%
EtOH (800 mL). The filtrate and washings were combined and was treated with
charcoal (10 g) at 80 °C for 30 min, cooled to rt and filtered through a layer of Al,Os

25 (neutral, activated, 90 g) and CELITE (50 g), washed with 95% EtOH (2 x 500 mL).
Combined filtrate and washings were evaporated to leave crude extract (32g). The
crude extract was then dissolved in EtOAc (300 mL), 5% Pd/C (3.2 g) was added. The
mixture was then hydrogenated on a Parr hydrogenator at 40 psi H, for 30 min.
Catalyst and carbon were filtered off through a layer of CELITE. The filtrate was

30 shaken with 0.2 N LiOH (2 x 150 mL) and then with H,O (150 mL). Organic layers

were separated and concentrated in vacuo to afford the final Kava lactone mixture as
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Bot ani cal Liaisons, 1180 Crestnoor Drive, Boul der, CO 80303) was stirred
wth 95% EtOH (1.8 L) under reflux for 3 - 5 hours, cooled to rt,
filtered,wondomeshed with 95% EtOH (800 ni). The filtrat@cansonasbi ngs
were conbi ned and was treated with charcoal (8 g) at 80 C for 30 mn,
cooled tort and filtered through a | ayer of A1203 10 (neutral, activated,
120 g) and CELITE (50 g), washed with 95% EtOH (2 x 500 inL). Conbi ned
filtrate aﬂdoﬂﬂaﬁhlengsstme(:ﬂ) QY apr fiell frdin| Kave rest)ddotxt saatdnt (487)8- To a
300m eth acetate solution of the crude extract was added 5% Pd/ C (3.2
g). The 1195(‘3@‘?1@%%(%Wérﬂnﬁieﬁ'g’&éﬁl&?@ﬁhbﬁw&l @37 bhyYRigHAneI6r at 40 psi H2
for 60 mn. Catalyst and carbon were filtered off through a | ayer of

CELI TE. Renoval of the 15 solvent afforded the final Kava m xture as an
of f-whi t e past a&ll feB2¢nced ciedheydir) whdtharin pKat alecioatiy, coWr reqiabent of

7, 8-Di hydrokawal (379 a%nd 7, 8-Di hydronet h Seéli cin_ (279 k?g iIs 64%
Exanpl e 280%%&%?1;% o IRERTE 6’81“’%/5 C@I}m%aé Wi g frenes thewmna : oreen
pur chased; [Qﬁrgg] 0 er,

80303) vvasﬁcz\{lr ec} n%% g&?}i ail%étt%lglé %%gle%]]g gfe Hﬁgﬁion%ﬂgir(@?fr%&d cool ed
to rt, fi tdchnieal, dawlsjlemslh‘@manmeh sﬁés’/diaﬁbﬁels (BGDtsyptent Bippli¢ations,znd and
washi ngs were c E[bl ned and was treated wwth charcoal (10 g) at 80 C for 30
mn, cool Bﬁte?td’“?’ “dI¥Stiltered through a layer of A1203 25 (neutral,
activated, 90 Q)masbr GELhBEdifRBtsDF thdRFQRIbN Ml Eb &R Pda(2 x 500 m—)-
Conbi ned filtrate and washi ngs were evaporated to | eave crude extract
(32910 Th&leverthelkss gk wilhbe undesstegrthatgyasivns medificatiensapgy vemedervjthowy, Pd/ C

(3.2 9 T ] rogenated on a Parr

hydr ogen\zﬁgra%rgg%B 6@?53—@‘@ Bé/\@fsthgn%{%?yst and carbon were filtered
off through a |ayer of CELITE. The filtrate was 30 shaken with 0.2 N Li OH
(2 x 150 nL) and then with H20O (150 nL). Organic |ayers were separated and
concentrated in vacuo to afford the final Kava |lactone m xture as 34 WO
02/.091966 PCT/US02/14930 an off-white paste. (30 g, 6%yield from Lava
root). Total content of 7,8- D hydrokawain (46% and 7, 8-D hydronethysticin
(199 by weight is 65%
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Al'l references cited herein, whether in print, electronic, conputer
readable 5 storage nedia or other form are expressly incorporated by

ref erenceworm2od®sé entirety, including but not [imted t®CTAISS2/14960 S,
articles, journals, publications, texts, treatises, technical data sheets,
internet web sites, databases, patents, patent applications, and patent
publications. A nunber of enbodi nents of the invention have been descri bed.
10 Nevert WIATIS CLAIMED I82 under st ood that various nodifications may be
made wi thout departing fromthe spirit and scope of the inventi on. 35 WO

02/ 091966 P /U 02/ 4930 WHAT IS | S 1. A nedi oi nt ment
conpri si ng /@W%&cawpﬂalﬁgf“f@@%gw%ﬁaﬂéﬂﬂ? WARENIE r om t he

group consi %E%@ﬁd%on@tﬂ%??&%%‘sm g OF BYGUORRE A, Sélhfdr&neﬁf@mdnﬁ‘ kaw%ﬂfj a

conbi nati on thereof a nedicinal |y acceptable carrier. 2. The nedici nal
oi nt ment of aptlaicwnibinatios therenf} 4l mpedvmalyasteptbeamie.  di hydr okawa| n. 3.
The nedicinal ointnment of claim1, wherein the active kaval actone is

di hydronmet hysticin. 4. The nedicinal ointnment of claim1, wherein the

active kayal@fet:RgBcingl @ninfedf ddi DRviRfreifl thysbRRE S b 18, di hydr okawai n,
and kawain. 5. The nedicinal ointment of claim 1, wherein the ointment

conprises 1.digydrokadoH8. by wei ght an active kaval act one selected fromthe
group consisting of di hydrokawai n, di hydronet hysticin, kawain, and a
conmbi nation thereof; and a mnedicinally acceptable carrier. 6. The

medi ci nal 3 0iTHeRé&diciahl dthtdient &F claber el tieréih ehagdtive Ravadacadds one i s
di hydrokawain. 7. The pedicinal ointnment of claimb5, wherein the active
kaval act one qﬂ&Vdrﬂ‘Flﬁt}i‘d? Wbt hysticin. 8. The medicinal ointment of claim b5,
wherein the active kaval actone is a conbination of dihydronethysticin,
di hydr okawai n, and kawai n.

4. The medicinal ointment of claim 1, wherein the active kavalactone is a

combination of dihydromethysticin, dihydrokawain, and kawain.

5. The medicinal ointment of claim 1, wherein the ointment comprises 1.5% to 30%
by weight an active kavalactone selected from the group consisting of
dihydrokawain, dihydromethysticin, kawain, and a combination thereof; and a

medicinally acceptable carrier.

6. The medicinal ointment of claim 5, wherein the active kavalactone is

dihydrokawain.

7. The medicinal ointment of claim 5, wherein the active kavalactone is

dihydromethysticin.

8. The medicinal ointment of claim 5, wherein the active kavalactone is a

combination of dihydromethysticin, dihydrokawain, and kawain.

9. The medicinal ointment of claim 1, wherein the ointment comprises 2% to 25% by

weight an active kavalactone selected from the group consisting of
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9. The nedicinal ointnment of claim1, wherein the ointnent conprises 2%to
25% by wei ght an active kaval actone selected fromthe group consisting of
36 WO 02/WO1R6819RCT/ US02/ 14930 di hydr okawai n, di hydr onet rggtiser/mo3kawai n,
and a conbination thereof; and a nedicinally acceptable carrier. 10. The
medi ci nal ointnent of claim9, wherein the active kaval actone is

di hydrokawai n. 11. The nedicinal ointnent of claim9 wherein the active
kaval act one dilgydrakiamadr, ditgtitopsithystinin, k@waithardnectindiinationdhereoand of ¢l ai m 9,
wherein the acti.ve kaval aﬁtone is a conbination of dihydronethysticin,

di hydr okawaPHERYIEAGERTPIe $8TIC nat ch conprising a material |ayer and a
conposition associated with the material |ayer; the conposition having 1 %
to 90% by wei ght an active kaval actone selected fromthe group consisting
of di hydr bk&hainmsdiciglipytmenteafiojaim & ivherdindled avtivekavadactanelds nat i on t her eof ,
associ at ed \gi.t?%t he .material |ayer. 14. The patch of claim 13, further
conpri si ng ﬂB’ ?1@8‘{3111{;9 | ayer intimtely adhered to one side of the
material |ayer which is resistant to passage of the active kaval actone.

15. The patch of claim 14, wherein the material |ayer includes a

pr essur e- Serdiempedicing wintsieicof clgm Srwaersi i agivediayplastene issher ei n the acti ve
kaval act one 4 I wain. 17. The patch of claim 15, wherein the active
kaval actoned;l@dg‘%’lﬂég&%%e'hysti cin. 18. The patch of claim 15, wherein the
active kaval actone is a conbination of dihydronethysticin, dihydrokawain,
and kawain. 37 WD 02/091966 PCT/.US02/ 14930 19. The patch of cl aim 15,
wher ei n t%Ti‘Hﬁ’é%ql%allwana%ﬂ’e% vihesgm {he W/&B@‘W\&“{jﬁtls &n active

kaval act one §aiGekBH of EARILRRIELAUR, GRYGLRAVAE, £1d kawain.

13. A patch comprising a material layer and a composition associated with the
material layer; the composition having 1% to 90% by weight an active
kavalactone selected from the group consisting of dihydrokawain,
dihydromethysticin, kawain, and a combination thereof, associated with the

material layer.
14. The patch of claim 13, further comprising a protective layer intimately adhered to
one side of the material layer which is resistant to passage of the active

kavalactone.

15. The patch of claim 14, wherein the material layer includes a pressure-sensitive

adhesive.
16. The patch of claim 15, wherein the active kavalactone is dihydrokawain.
17. The patch of claim 15, wherein the active kavalactone is dihydromethysticin.
18. The patch of claim 15, wherein the active kavalactone is a combination of

dihydromethysticin, dihydrokawain, and kawain.
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di hydr okawai n, di hydronet hysticin, kawain, and a conbination thereof; and a
nmedi cinally acceptable carrier. 20. The patch of claim 19, wherein the
active kaweloaotone i s di hydrokawai n. 21. The patch of cl aPera®p2/weerei n the
active kaval actone is di hydromethysticin. 22. The patch of claim 19,
wherein the active kaval actone is a conbination of dihydronethysticin,

di hydr okawai n, and kawain. 23. The patch of claim 15, wherein the adhesive
| ayer i nclUudis paschtad citnlbywhereiphthe adirestvetlayes inchvizs dSCote3®ebygct ed from t he

group consi st i. of di hydr okawai iLhydr onet hysti.cin awai n, and a

Qonb nat i on 9ERabre ARHBHF srlkeied HOCE BRRbPL S sfer - 24, The patch
of clai m 23 gihesi@ivid, RenyAtdmaBydidMakarhiaNnd ScottivdioakBywebfandd. The patch
of claim 23, wherein the active kaval actone is di hydronethysticin. 26. The
patch of cl ahedicigallyreenspbie ctreicnct i ve kaval actone is a conbinati on of

di hydr omet hysti cin, di hydrokawai n, and kawain. 27. A method for treating
pain conprising admnistering to a subject in need of pain relief a

medi ci nal 2@iTheRth TRMMI 19| WHerkl the a8 61y aMelogbls dillydaskdvwegn. kaval act one
selected fromthe group consisting of di hydrokawai n, di hydronethysticin,

kawai n, and a conbi nation thereof; and a nedicinally 5 acceptable carrier.

28. A ”Eti‘f?@kh%‘r’p%fc&lroﬁ%iénﬂ‘i9p hefiOHR %&é&eﬂ&vé‘ﬂgﬁoﬂé r‘s&ﬁlﬁkﬁ&&ﬁx icib) ect in
need of pain rellef a patth conprising a material Tayer and a conposition
associated with the 38 WD 02/091966 PCT/ US02/ 14930 material |ayer; the

conpositign _havin % to 90% by. wei ght an active, kaval act one sel ected from
the group?c Jﬁ?ip@f%f%f c(iﬂ‘mc}i hv(é?%’r{’am%ﬁ% }Vealfﬁv?hb‘atpﬁ‘?rﬁtwgﬁ”&?twl %¥awai n, and a

combi nat i on Rk &ALy RRA0 itRRKkaWald) ahdRawdIRI €71 @l T ayer. 5 29. A method of
treating pain conmprising admnistering to a subject in need of pain relief

a nmedi cinal ointment conprising 1 %to 90% by wei ght a kaval act one
23. The patch of claim 15, wherein the adhesive layer includes 2% to 25% by weight
an active kavalactone selected from the group consisting of dihydrokawain,
dihydromethysticin, kawain, and a combination thereof; and a medicinally

acceptable carrier.
24. The patch of claim 23, wherein the active kavalactone is dihydrokawain.
25. The patch of claim 23, wherein the active kavalactone is dihydromethysticin.

26. The patch of claim 23, wherein the active kavalactone is a combination of

dihydromethysticin, dihydrokawain, and kawain.

27. A method for treating pain comprising administering to a subject in need of pain
relief a medicinal ointment comprising 1% to 90% by weight an active
kavalactone selected from the group consisting of dihydrokawain,
dihydromethysticin, kawain, and a combination thereof; and a medicinally

5 acceptable carrier.

28. A method for treating pain comprising administering to a subject in need of pain

relief a patch comprising a material layer and a composition associated with the
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sel ected fromthe group consisting of desnethoxyyangonin, di hydrokawai n,

di hydronet hysticin, kawai n, nethysticin, and yangonin, and a conbination 10
t her eof ; wod2@9redi ci nal |y acceptable carrier. 30. The netrcadsot/1498@i m 27,
wherein the pain is nyofascial pain. 31. The nethod of claim 27, wherein
the pain is hyperalgesia. 15 32. The nethod of claim 27, wherein the pain
is preenptive analgesia. 33. The nethod of claim 27, wherein the pain is
ost eoart hri tonatepadilayer;2he 8dmpdsteomietvivgdl %6 fto 80%i by RFightvueaceive the pain is

i nfl ammat or in. 35 T t hod of claim 27, rein the painis
neur opat h ¢ SR RCtong el St REsEiaRS Criishng ot SEREPR Ene medh ci na
oI ntment f Urdﬁﬁ}%oﬁ@ﬂﬁ?étioﬁﬁ%aw&é, ﬂféiéﬁrﬁﬁiﬂﬁ'ﬂiqrpt%&%&sso\é&%t&ﬂh theO! | , or
combi nati on thereof. 37. The nethod of claim 27, wherein the nedicinal

oi nt ment i s meafemaitlayerl y devoi d of para-am nobenzoic acid. 30 38. The
medi ci nal ointnment of claim1, wherein the dihydrokawai n and
di hydronet hysticin are synthetic. 39 WO 02/091966 PCT/ US02/ 14930 39. The

medi ci nal 29i FRINd Tfrettigd pRid coipigdigs Rdhiest@ld t6Q JaB)éal inGleedeSpan e deri ved
froma hydrogenat ed kava@gegatract. 40$ A7, 8-dighydr okj\gwai n angﬁp

7, 8- di hydr oreli¢fiasmedirinalerinimsnt eornyidries) birde 887elkst waight a kavatastanehi zome of

Pi per net hystj t. r el } nr ji: -. Di hydr okawai n
and 7, 6 01 pycieeia o e o ol g L g oR o om0
kaval act oneslilpydromelisticif} kawAinpmetsstcih amdtyaggaiiepadatdoatbimdfiioa dry extract
fromthe rhizome of Piper ré‘(i) met hysti cum Forst. conpri sing
7, 8- hydr oHastaphh 28t g medipinsly TR8Hfein in at |east 50% of the total
content of kaval actones by weight, conprising the chem cal reduction of a
raw kava extract solution in the presence of hydrogen gas wth a catalyst.
15 42. A po.dtessethod of ¢lainy 27 wdiengin theepaamisumyofaedciahpeimt oxi ns in a dry extract
fromthe
31. The method of claim 27, wherein the pain is hyperalgesia.
15

32. The method of claim 27, wherein the pain is preemptive analgesia.
33. The method of claim 27, wherein the pain is osteoarthritis pain.

20 34. The method of claim 27, wherein the pain is inflammatory pain.
35. The method of claim 27, wherein the pain is neuropathic pain.

36. The method of claim 27, wherein the medicinal ointment further comprises

25 petrolatum, beeswax, vegetable oil, or combination thereof.

37. The method of claim 27, wherein the medicinal ointment is essentially devoid of

para-aminobenzoic acid.

30 38. The medicinal ointment of claim 1, wherein the dihydrokawain and

dihydromethysticin are synthetic.
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rhi zome of Piper methysticum Forst. conprising 7,8-D hydrokawai n and 7, 8-

D hydronethysticin in at |east 50% of the total content of kaval actones by
wei ght, wormpd®seg t he chem cal reduction of a raw kava exTrEso2/14960 uti on
in the presence of hydrogen gas with a catalyst. 20 43. A

7, 8- di hydr okawai n and 7, 8-di hydromet hysticin enriched, reduced nycot oxi n-
cont ai ni ng, hydrogenated extract fromrhizonme of Piper methysticurn Forst.,
wher ei n s38.dTlsamedicinat ainfméng e § clzing 1 Divhgrdincke aetive kamalagtogesiir detredet hysti ci n

in at |least., 50%of the total content of kaval actones by wei ght, and
cont ai ns | edH Agydrogense ”%‘ﬁi?@%"ttoxi ns. 40

40. A 7,8-dihydrokawain and 7,8-dihydromethysticin enriched hydrogenated extract
5 from rhizome of Piper methysticum Forst., wherein said extract comprises 7,8-
Dihydrokawain and 7,8-Dihydromethysticin in at least 50% of the total content of

kavalactones by weight.

41. A process for the preparation of a dry extract from the rhizome of Piper
10 methysticum Forst. comprising 7,8-Dihydrokawain and 7,8-Dihydromethysticin in
at least 50% of the total content of kavalactones by weight, comprising the
chemical reduction of a raw kava extract solution in the presence of hydrogen gas

with a catalyst.

15 42. A process for the reducing the amount of mycotoxins in a dry extract from the
rhizome of Piper methysticum Forst. comprising 7,8-Dihydrokawain and 7,8-
Dihydromethysticin in at least 50% of the total content of kavalactones by weight,
comprising the chemical reduction of a raw kava extract solution in the presence

of hydrogen gas with a catalyst.

20
43. A 7,8-dihydrokawain and 7,8-dihydromethysticin enriched, reduced mycotoxin-
containing, hydrogenated extract from rhizome of Piper methysticum Forst.,
wherein said extract comprises 7,8-Dihydrokawain and 7,8-Dihydromethysticin in
at least 50% of the total content of kavalactones by weight, and contains less than
25 0.1% mycotoxins.
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