WD 2005/ 025314 PCT/ NO2004/ 000270 1 CAPSAICIN

DERI VATES AND THE PRODUCTI ON AND USE THEREOF The
w@r@senidl4 nvention rel ates to new conpounds, NBROENY2004/000270

cap- saicin derivates, a new nethod for producing them

and their wuse as mcro-organismrepellent agents in

pai nts and coat s ings, especially for nmarine

installations and ships, but also for |and-based

installations and materials. Ships travel faster

through the water and burn |l ess fuel when the hull is

cl ean and snooth and free fromthe growth of liv- ing

marine organi sns. 10 Today tribultin (TBT) is used to

prevent the growmh of algae and sea plants, nussels,

sea tulips and simlar on ships. Such growh

generates friction, which entails a rapid in- crease

in the fuel costs. TBT is therefore added to marine

paints in order to produce so-called "antifouling”

pai nts. 15 TBT poi sons the marine organi sns getting

into contact with the substance, and thus keeps the

ship's sides free from growh. W 2005/ 025314

PCT/ NO2004/ 000270 2 Unfortunately TBT has a nunber of

envi ronnent al negative side effects. TBT does not
ORISR AERIVATRE A gt HEORD TR TR S SRR

the sides of the ship, but also poisons other marine

Iife Further, it has been shown that TBT is ac 5

nglr%ts%@le &&Jé%t%w ne1heed ehpidyAnddsadiid 0 namely cap-

unfortunate devel opnents in various organisns. It ha
shden ns ldewri vetmeng a otelve metthiodyfort atoditTi e adsent and the:Lr

deformation of the shell _structure in oysters, sex
uﬁgvéﬁsmlqqugﬁgqqgsgﬁgqgﬁ%%qqg/agents in paints and coat-

ings, especially for marine installations and ships, but also

for land-based installations and materials.

Ships travel faster through the water and burn less fuel when
the hull is clean and smooth and free from the growth of liv-

ing marine organisms.

Today tribultin (TBT) is used to prevent the growth of algae
and sea plants, mussels, sea tulips and similar on ships.
Such growth generates friction, which entails a rapid in-
crease in the fuel costs. TBT is therefore added to marine
paints in order to produce so-called "antifouling" paints.
TBT poisons the marine organisms getting into contact with
the substance, and thus keeps the ship's sides free from

growth.



di sturbances as well as neurotoxic and genetic changes
in 10 other marine species. These findings have

w0 eadloesds i n the UN International Maritine PCT/NO2004/000270
Organi zation's (IM) decidihg to ban all use of TBT in
marine paints. The ban wll beconme effective as soon
as the treaty has been ratified by all flag states
witdeturesttely NERAthdeast niiBb@b 6f oénvheomnehdaldmaggative
or constituting 25 % of the nenber_ counfries of the )
gide afkeqteat TBT (PepcROheCRtY eRt FGEEORREsPATIRRU QAR LSTS
2008 at,_the | at.es a s, of e t a - 5ot
SR Tt o enat ook, HYCE AR, BRGTATES potsons

AHEF manuas V1 2008 thetken | 1+ bkas hbsnl shewn2@hat TBT is ac-
prohi bition on the use of TBT in such _paints. Besides

s cuntgmdtin st trrbie hBeodhgarinl aydr sapdedter unfortunate
ainted over with a sealer_ paint preventi IBT. from
%é{%%ﬂ%f}ﬁ% an‘f%‘&’co\}\?t‘ﬁ_rg?lﬁ%s%t ej?ig %%rggglfle,gh? Fﬁ’g( e2Meng
dehd naedhdor an @l +9F NBLiye PONALPXtRation28f the shell
cro-organismrepell ent agent which can replace TBT in

Jeafidtareaimtey st 20 0640 268¢dr BT/ NOPE041 060276 igmunity
According to the invention a new, cl asi of ¢
p

. ompounds .
diguhatiieR ETHIERL AF RYEPHEKT S nRRaperRERt Cagarpges in
The new cl ass . conpounds is new derivates of a

1o %&lﬁﬂﬁﬁl@i%ﬁ%%b&%ljbst ance, capsaicin, which is an
extract fromchilli (capsicumannun) s and ot her
pepper fruits (capsicumfructus). Capsaicin
THdPe Firriings Masani teghl fedoimncne dgY IstexnatiavasddMaritime
as mentioned, fromchillj, It is known that this_e

Quaeni zrdsiggeeh (Y Aol dRT ot Oriyahi 3 repel PENFBFnin marine
%ﬁ%’co al LS, i1 AlSO-ORS 8r PUIDEGe 045 0LEE HSCEHE treaty

ogica
has been ratified by all flag states either carrying at least

15 25 % of the world tonnage or constituting 25 % of the member
countries of the IMO. The treaty will become effective on 1lst
January 2008 at the latest, regardless of whether the above-

mentioned minimum requirements are met.

Accordingly, after January 2008 there will be. an absolute
20 prohibition on the use of TBT in such paints. Besides, such
paints must be either physically removed or painted over with

a sealer paint preventing TBT from getting into contact with

the water.

Therefore, there is a need for an alternative non-toxic mi-

25 cro-organism-repellent agent which can replace TBT in marine

paints.
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10 properties as described in, inter alia, Dray, N S
Bi ochem - cal Pharnacol ogy, 44, (1992), 611. However,

WO b@soapsai ci n extract has the foll owi ng dr awbBCRE02004/000270

whi ch nake it unsuitable as3an ingredient in

“antifouling paints”. 15 Firstly, as the extract is

based on a natural raw materi al the possibility _of
Aschdding 'fsmftfhemlémer&?mt% WWC%%S%LFE)J‘- T%IEI?OFBthGan re-

ral ct uat i ons_as £l
e [ e e AL DErEH e T7e & hge mev class of

I IHRS is RIdE %ﬁ%ﬁééﬂ bara Qﬁaﬁﬁh&af@l}@péxz.g’@ﬂﬁ? substance,
thi's supply of raw nma- 20 terial is very unreliable.

capearidiy, et am:laardl@ewlrwtpsﬁr@ﬂ releid ¥ cfcapaiainsannum)

at. least 3 isoners, h al| hav dlff rent chem cal

agdo ENG e PCPRRY ﬁﬁ%%r WIIFEH T Y Wik ferentiate

between. It may therefore be difficult to obtain

capsai ci n ext racts which 25 have sufficiently uniform

'ﬂ@xﬁéﬂ S 4 e 141 - 4 elsteshatsPde WoLs ex-

025314 CT/ NC2004/ 000270 Thirdly, nodern )

tmrdtrad ,pa@isntrerarieness.e  wom aclehieid calt b?cmdm@mothat this ex-

repel lent to a polyner base in order, to
gt B RESFT SRR ) %&Jrrelao RSP,

am% atﬁ% )ék}es;ggt%e(gl T 1*5 P 2 %éé‘@up%ﬂﬁfﬁﬁacologlcal

%Rt 1n marine

ase Wt the sea water's

propeiritie alsh ddiwei®adrein basecerd tnel:lae,ssaratyy,d ropdi | Btochemi -
the repellent is, the Ionger life the marine paint

oaill IPHamcqilm}’nalMoap@a?%? n Bd¥acts consist of sev-

eral isonmers of different chemi cal properties and the

wat er soI ubi lity of these isomers varies with the

H%H' val ue . lslag]aﬁq{ %Xtﬂ:—,{lﬁé M4 el V& I W IANE Blvbacks,

VG- contr e vari a-
which make it unsuitable as an ingredient in "antifouling

paints".

Firstly, as the extract is based on a natural raw material,
the possibility of producing sufficient amounts will be sub-
ject to the same natural fluctuations as the supply of raw
material, which again is dependent on the sizes, qualities,
prices and similarvof the crops. Today this supply of raw ma-

terial is very unreliable.

Secondly, the standardized capsaicin extract contains at
least 3 isomers, which all have different chemical properties
but which are difficult to differentiate between. It may
therefore be difficult to obtain capsaicin extracts which
have sufficiently uniform purity and composition for the in-

tended use.
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tion in the solubility properties of repellent

products based on natural capsaicin extracts. From US
W@ai0s/025354 143, 545 is known an antifoul i ng pai nPCT/E0D2004/000270

taining an antibiotically active agent |ike

chl oranpheni col, 15 for exanple. The risk of building

up antibiotic resistance  through the spreadi ng of .
Tider lant mederne Maprae Hadnide o Pahimhan iafekepbeal bonding

I seases .iLn_hunmans, _s e t hat. qﬁﬁi - L _
O%nﬁr EFPEATET N t8h aaﬁ)ﬁq’g’g“lﬁ%% zjga %ailrﬁ s o%c F %e‘y Ig%‘é‘?%%&he e
pEfLOBNSE rpal @Rl ng REHERD int Ko fia adtidwulmmediately. The

pai nt con- 20 taining particles of cayenne, pepper or

rapedllentes bondags itourmide polamemdases dd i Mdewried in step

These_active agents which ,are .bas on capsai ci n_or

VLo ke, PERPIRLETS S HBrEHLIG WD S PYI TR (PG (Fpe less

niAPBURRLY Rhel 2WEANHAlS A% HNAMS ULk na iR/ Bine
istalso applies™to the antifouling paint known from

padntSwpatehtve,. 3%AtIRR] Idapeaniicimexsraat sactonveist of sev-
i ngredient finely powdered capsaicin, a |liquid

esalluisoncsr af Slédrasmt chepugdi PTOPSE GSBRT iy water
S%ﬁ?‘f’?ggl Efn SQSt%%%%mls%m%%%’ Qr%@.ie%l %H%Iegﬁ{é _Hhye of the

aint contairning, inter a apsai cin

watdrvaghh kylanmmdeider hvatesanted alngy hosidisdritdtoMAble varia-

2005/ 025314 PCT/ 004/ 000270 5 ents, as the active
tingr édi ehe. sThubplddyc piropestt ieise ofa repe i hardrireoduct s based

derivatei I s_based og%gx%%%cts of capsaicin. The
OBaPREUSRLUSAREAS S SEGE S F -al so contains a capsaicin

ol eo- resin in conmbination with a saponin conmpound. s

It is an object of the present invention to provide an

reabhetrs pati¥e 6911BTs54uhiieh kindwhobnp@nTaFeRs janfl gioes con-
not accumulate in the marine food chain. It is _
tahoihgr anbpettibibtiiralpye et vienegenitod ike whdwinienpenicol,
for example. The risk of building up antibiotic resistance
through the spreading of such antibiotics that are used to
combat infectious diseases in humans, suggests that such ac-

tive ingredients in an antifouling paint should be avoided.

From US.patent 5,226,380 is known an antifouling paint con-
taining particles of cayenne pepper or an oleoresin capsicum
derivate as the active agent. These active agents which are
based on capsaicin or cayenne pepper are subject to the same
limitations in the supply of raw materials as those discussed
above. This also applies to the antifouling paint known from
US patent 5,397,385. It contains as an active ingredient
finely powdered capsaicin, a liquid solution of an oleoresin
capsaicin or a crystallized capsaicin. US patent 5,629,045
also describes an antifouling paint containing, inter alia,

capsaicin and vanillylamide derivates with alkyl substitu-
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alternative to previously known capsaicin products,
avoiding 3.0 the problemof an unreliable supply of

wo awsoeides i al s and fluctuations in price and gRel/NDR004/000270
It is another object of thes present invention to
provide an alternative to known capsaicin products,
whi ch can be pro- duced with a defined conposition and

emigh 37 ol tapuiveyingsegiept .- yEPeaHEPﬂBFtéﬁPeEF &fe va-
nd S PLEES L PYSIILON Lo BLON! 0 o8 8LES! 3 LhR ok cin. The
ai cIrn produc has defi ne

pd BektICeel mo@@@m@ 6b8,is1aaipot bentabhech b@.pl@bd.‘tlld]ﬁ oleo-
products whi ch have a br oad- spectrum bi ol ogi ca

restn vin ycompinatien yeithnat sapoBbleEPMPEUBHeVi de
repel Il ent products which have an acceptable
ecological profile. The objects are realized through

T R R S5 b, CHiD D687 B 551 S B RoSB0RF BG08T0 205 2 £e%

nHCGR OEdSlgrét@ tmcﬁ&&eﬁsnﬁot edsbaBuBeunahasesahot accumulate
conpounds are now provided, nanely new capsaicin

iral dymenarmatogiesd whratn may  be cal | ed phenyl capsai ci n.
The new chem cal conpounds accord- ing to the
i nvention are characterized by the general fornula 5

1§ Hg, R0 SRR COLE Lo foReo bR bas el ofhesae an

afﬁé@na@i*@xﬁb §¥Q%£Bﬂsl ¢l k3R | cap8a®¥lin BHbAGcts, avoiding
al kylthio, arylthio, cyano, cycloal kyl, cyclo
the problem of an unreliable supply of raw materials and

fluctuations in price and gquality.

It is another object of the present invention to provide an
alternative to known capsaicin products, which can be pro-

duced with a defined composition and high product purity.

It is yet another object of the present invention to provide
an alternative to known capsaicin products, which has defined

and/or reduced hydrophilia.

Tt is a further object to provide products which have a

broad-spectrum biological activity.

It is yet another object to provide repellent products which

have an acceptable ecological profile.

The objects are realized through the features defined in the

following description and subsequent Claims.



10 al kenyl, hal o, hydroxy, oxo, nitro,

trifluoronethyl; when said substituent R contains a
wa@arboes3chai n, it may be straight-chai ned or BCENOR@/000270

and possibly further substid¢uted wth alkyl, alkenyl,

al kynyl, allyl, aryl, alkoxy, aryloxy, alkanoyl,

aroyl, amno, alkylthio, arylthio, cyano, cycloal 15

A&ﬁbrd@ﬂ§(ﬁ8|ﬁﬂéﬂprd§dnr impdsridyon axew chémbcal compounds are
trifluoro- nethyl. Wien R contains a carbon chain,

npkw| pr@arrl@@d,c aime Liva e é%ﬁplsalt%‘—rs 2HFYRR 2NBHRIUGH ¥hich may

ref from2 to .6 .car f
Er EF‘ ﬁhﬁqﬂcfp(sf)l corrp%%ls 2 [Qgcgég é?{%g&?dg accord
ﬁiﬁf pgn t@é&alﬁﬁzéﬂtl%ﬂ hate RtRdadSar Ao 18 Offse '@é@eral formula
ere is a particularly preferred group of conpounds,
(Lih, which Ris an alkyl with 1-4 carbon atons, and the
nost pre WD 2005/ 025314 PCT/ NO2004/ 000270 7 ferred
conpounds are those, in which Ris isopropyl or pro-
pyl. The formula (1) conpounds can generally be
produced by con- verting a carboxylic acid derivate
(3) or a carboxyl iHOacigd hat is Zis HQ. with a

vanil Iyl am ne (2) for uducnng a cap C|n derivate
wth the fornul a {3do- foll ow ng
reacti on di agram A: HO 3 R Me 2 NH2 HO

in which R is a substituent selected from the group of alkyl,
alkenyl, alkynyl, allyl, aryl, alkoxy, aryloxy, alkanoyl,
aroyl, amino, alkylthio, arylthio, cyano, cycloalkyl, cyclo-
alkenyl, halo, hydroxy, oxo, nitro, trifluoromethyl;

when said substituent R contains a carbon chain, it may be
straight-chained or branched and possibly further substituted
with alkyl, alkenyl, alkynyl, allyl, aryl, alkoxy, aryloxy,
alkanoyl, aroyl, amino, alkylthio, arylthio, cyano, cycloal-
kyl, cycloalkenyl, halo, hydroxy, oxo, nitro, trifluoro-

methyl.

When R contains a carbon chain, this carbon chain has from 1
to 8 carbon atoms, more preferably from 2 to 6 carbon atoms.
Another group of preferred formula (1) compounds are those

having carbon chains in R that are 1-4 carbon atoms long.

There is a particularly preferred group of compounds, in

which R is an alkyl with 1-4 carbon atoms, and the most pre-
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MO1RZ=d04d, OH RIO NR2 10 R = alkyl Ris a

substituent selected fromthe group of alkyl, alkenyl,
wa@bdogodsi4 al |yl , aryl, al koxy, aryl oxy, al kanoR¢T/N0O2004/000270

aroyl, amno, alkylthio, &aylthio, cyano, cycloalkyl,

cycl oal kenyl, hal o, hydroxy, oxo, nitro,

trifluoronethyl; when said sub 3s stituent R contains

Ferad abrighiints | dr&ayhdee st 1ai ghichcRainetdlsopropyl or pro-

branched, and possibly further substituted with

mikyl, al kenyl, alkynyl, allyl, aryl, alkoxy, aryloxy,

al ka- noyl, aroyl, amno, alkylthio, arylthio, cyano,

cycl oal kyl, cycloalkenyl hal o, hydroxy, oxo, nitro,

r r -
HLBRETEL (V) Sl e BOALESBELY 9L HALRuEN b5 con

VARG PR Sﬁl%b:tﬂi@c’?&éi@rﬁé&'ﬁww (3 aod aayapbskylic acid,
preferably be an ester, an anmide or an acid WO

t3GO5/1E0 ¥R 1 FHOT/ NCRUD 44 ommvblyharehm%ri(%ib for prpducing a

L AR R R T4 D fron e

f&ﬁ%vflngT%é@&Aﬂy&ﬂ@ﬁ&n%mound (2) fromvanillin
can be produced s as described in Kaga, H, Mura, M

and Kazuhi ko, 0., J. Og. Chem 54 (1989) 3477. A
yield of 42 % was achi eved. The other reactant,
compound (3) or (4), can be produced through the

foll ow ng steps: ¢ ing an acetyl ene conmpound (8)
with a protected 5- 1 IoNgél-pent%EPI (7) for the
producti on of ga pﬁb%bctgd :[::L\/H P
& ' Z
o 0
1

% = Cl, OH, R0, NR%

R' = alkyl

R is a substituent selected from the group of alkyl, alkenyl,
alkynyl, allyl, aryl, alkoxy, aryloxy, alkanoyl, aroyl,
amino, alkylthio, arylthio, cyano, cycloalkyl, cycloalkenyl,
halo, hydroxy, oxo, nitro, trifluoromethyl; when said sub-
stituent R contains a carbon chain, it may be straight-
chained or branched, and possibly further substituted with
alkyl, alkenyl, alkynyl, allyl, aryl, alkoxy, aryloxy, alka-
noyl, aroyl, amino, alkylthio, arylthio, cyano, cycloalkyl,

cycloalkenyl, halo, hydroxy, oxo, nitro, trifluoromethyl

The carboxylic acid derivate (3) is meant to include any
suitable reactant for the reaction shown in reaction diagram

A and may most preferably be an ester, an amide or an acid
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acetyl ene al cohol compound (6); deconposing the
protective group fromthe conpound (6) to produce the

wo e@s/0253e1 vyl ene al cohol conpound (5); oxidi zi NBCT/N©2004/000270

conmpound (5) for the producgion of the carbox- 3.5
ylic acid (4) ; and possibly transferring the acid (4)

WS 19 1HA A o L Phet R atd Bl GREBpaR Bo 2cid deri-

@g‘é&z%sc’w%%égﬁgéa‘;nﬁ?é EEE@P&&QOQ%’Z%?& %cﬁ%ﬁ%d (4)
iTdAiflati on, for exanple PDC HO ~~ SOCI2 0 THPO'' ~~

6 RRR4

The vanillylamine compound (2) from vanillin can be produced
as described in Kaga, H., Miura, M. and Kazuhiko, 0., J. Org.

Chem. 54 (1989) 3477. A yield of 42 % was achieved.

The other reactant, compound (3) or (4), can be produced
through the following steps:

converting an acetylene compound (8) with a protected 5-
chloro-l-pentanol (7) for the production of a protected
acetylene alcohol compound (6);

decomposing the protective group from the compound (6) to
produce the free acetylene alcohol compound (5);

oxidizing the compound (5) for the production of the carbox-
ylic acid (4);

and possibly transferring the acid (4) to the carboxylic acid

chloride (3).

This reaction sequence is illustrated in the reaction diagram

B below:
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O 3 Ris a substituent selected fromthe group of

al kyl, alkenyl, alkynyl, allyl, aryl, alkoxy,
wa@eybko0x3s14 al kanoyl, aroyl, am no, al kylthio, BCHNORI0B/000270

cyano, cycloal kyl, cycl oal kenyl, 5 hal o, hydroxy, oxo,

nitro, trifluoronethyl; when said substituent R

contains a carbon chain, it nmay be straight-chai ned

or branched, and possibly further substi- tuted with

aI kyl , al kenyl al kynydHP, asOl.IDCMIryl , al koxy, ary-

MY atkanayC! aroy%—-aﬁrﬁo——akkylthloTHa@yytha\\/C

cyano 10 cycloalkyl cycl oal kenyl , hal o, hydroxy,

0X0, hitro, trifluoronethyl. R H3O+ WD 2005/ 025314

PCT/ NO2004/ 000270 10 The new capsai ci n al kyne

anal ogu@s with the formula (1) may be used, i@ one

enbodi nent of the invention, as a m cro-

organi smrepell ent agent. This

m cro-organi smrepellent agent can, M glone or

as an ingredient in a mcro- organlsn15 repelTen

m xture, be included in palnts pir o-

duce end products that prevent t qg?%vgﬂgM Br

m cro- organlsns and ot her_ Iiving organisnms on %he

;L?ES(A;Sf%Q(Ch the eheP™ product is %gplled Sai d //
é ure can“be added to a pai

10 so that the active forrmula (1) conpound is present
in a con centration of 0,1-50 % by weight, in
particular in a concen- tration of 0,2-10 % by wei ght.
It is pﬁeferred the nost to add a fornula (1)8
compound to a paint or coating in a concen- tration of

0,5 5°ob6 ght, in particular 0,3-1 % by
mdahon

for example PDC

R R
o) 0]
4 3

R is a substituent selected from the group of alkyl, alkenyl,
alkynyl, allyl, aryl, alkoxy, aryloxy, alkanoyl, aroyl,
amino, alkylthio, arylthio, cyano, cycloalkyl, cycloalkenyl,
halo, hydroxy, oxo, nitro, trifluoromethyl;

when said substituent R contains a carbon chain, it may be
straight-chained or branched, and possibly further substi-
tuted with alkyl, alkenyl, alkynyl, allyl, aryl, alkoxy, ary-
loxy, alkanoyl, aroyl, amino, alkylthio, arylthio, cyano,
cycloalkyl, cycloalkenyl, halo, hydroxy, oxo, nitro,
trifluoromethyl.
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s weight. One enbodi nent of the invention is a
m cro-organi smrepellent agent including a
wa@ eovbiopsst4 on of two or nore fornmula (1) com pRPOMNO2004/000270
Anot her enbodi nent of the ilfivention is a
m cro-organi sm 20 repell ent agent including a
conbi nation of a fornmula (1) com pound and anot her
Tiriec newo rg@sasmine pdidyare  sperguesofHar Erndpotidrmnutaofl) may

the invention is ].Cr 0- Or i.sm, repellent mxture
B Pz 1 AR Qs turtd ¢ ST e Tt AT 1t eTO-
ogg?&g%%Jye 19RO JEYE, 173EMd ﬁEEHéJdgﬁﬁnféﬁhréﬁegﬁent agent

nts, consi sten nodi fiers, i.e. nners or
chhi, clkdndies; alamd @r pieser datgnesienD 2005/ M2&3ddorganism-
PCT/ NO2004/ 000270 11 Yet. anot her enpodi nent of the
repeddendn Mixtargai e dncdoied iRy Paifkhih geatings to pro-
m.cro-ar [ repel l.e ] - cordi :
o B BRI REe st e, Uati® F mCESt Sgan sms

ahBe othew N iefindg Sre=erigal T1B tHe ¥Faddpldo which the end
organi sns, |like s seashells, algae, sea tulips, sea

ppbducs dwdappadied.Such a paint, referred to as
"antifouling"” paint, is essentially in- tended for use
on ships, especially ship hulls, or marine in-

S%tfi. L%%t&};lgggraﬁ%%%u%se A a%lél talqyc?eld %Claogzilgeﬁfco &uaé/acoating,

prers. I'S al SO possI use

=B €hAtORGRNESM LR FeRahlleNt (199 tmptfurd Xl reesat difda con-
to the invention in a coating which may be applied,
ckotrexdopl ef 6var58 Gody ofighdi.ntin pasrderulay figr m econcen-

watertight surface or a surface w,ith other desired

tEREpEm s.o"?‘étloaﬁo?ﬂé(erwe di tlsofp’%%]ﬁrrﬁfirﬁrfeoﬁ“?%t to
pai (g j re i : -

2402, PRelIRoV e SPTPS, SELGT TR B Ry in a concen

tration of 0,5-5 % by weight, in particular 0,3-1 % by -

weight.

One embodiment of the invention is a micro-organism repellent
agent including a combination of two or more formula (1) com-

pounds.

Another embodiment of the invention is a micro-organism-
repellent agent including a combination of a formula (1) com-

pound and another micro-organism-repellent agent.

Another embodiment of the invention is a micro-organism-
repellent mixture, in which a formula (1) compound is in-
cluded in a mixture with one or more inert additives, such as

solvents, consistency modifiers, i.e. thinners or thickeners;

and/or preservatives.
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stallations and structures, in particular of the kinds
based on wood, such as tinber, wooden panels and

W@ R0vsl023314 A Bi ol ogi cal Experinent |In order to PCT/NO2004/000270

illustrate the biological attivity of capsaicin, 20 a
bi ol ogi cal experinment was carried out as wl|
descri bed be | ow. The experinent shows that capsaicin

Vs dsKies kil mdho| 69i €ak dgatentiynaid af padht or coat-
according to the invention. In other ship-bottom

ingstamossi ahr apanmnsocca:pganesm BepEebteRt hagenfoprymgxture ac-

deohan Tt ot besp e s chigh, Aded 1 SpiBroRB Py event
%%W/ép%f@rojgr fémgeaiabtﬁéfeﬁaampéggahmsm% like

into a comrercially avail able ship-bottom paint
stdaaaathekﬂal%,beﬂrgaahs,clm&dttﬁl:epsofsbaoplmgs &thé ﬁangtt h&ych a

the trade mark Fabio EcoT ' ﬂ s, produced 11
gaﬁ@}nﬁqmeg N @R’be% ipg SP‘?ﬂ']?if-‘eréﬁt essentially in-

ée&ttroa} Lons é’i?r%dgéie QeLb- 0 éhﬂp aﬂglg?s? 8t marine in-

ar cin per ht psai c

éﬂasﬁﬁﬁ/ﬁﬂié n sh@hr a@fa@léhﬂznt}@fal | @ﬂiel@aﬂreaal gey 8kructures
and t hen m'xed_ into the paint. A mxture of just Fabio
aErb pignk 1T iipfalse rm@ﬁis%“h%e u%‘édu%% 3 BoRtPoPrIFRESM™

aint. mxture 10 was, Iovvedto r €.
LR RS AR D b Re Srpr iR 0o e by gF18h%in
U4l aasi ey dd lapplded, Ofdr éﬂampl“elobﬁéroé &bat of
panel s was paint'ed. 5 panels with the control paint (O
i capsaidemn)to i fosn panehsevEightl gUkEpeapsui i AusTace with
panels with 5 g/ kg capsaicin The pai nted panels were
qtdier deiied RTRPHolRS: at 21 C as

Yet another embodiment of the invention is a paint or a coat-
ing corresponding to that described above for land-based in-
stallations and structures, in particular of the kinds based

on wood, such as timber, wooden panels and similar.

A Biological Experiment

In order to illustrate the biological activity of capsaicin,
a biological experiment was carried out as will described be-
low. The experiment shows that capsaicin has the described
biological activity and effect according to the invention. In
other ship-bottom substances or paints capsaicin and/or other
formula (1) compounds could achieve other activities in the

concentrations used in this experiment.
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prescri bed by the producer. The panels were nounted
onto an alum niumfranme and put out 0,5-1 m bel ow t he

weemsseasfiace on 20 a test raft. The test raft BEEN02004/000270

pl aced outside a marine bidk- ogy |aboratory with a

wat er depth of 10 m The panels were left for a

period fromd4th July 2001 to 31st August 2001. This
ExperanensalhSIASNE gr owt h-i ntensi ve period for marine
organisns on a ship's hull and first of all for the
sea_tulip.25 IJTRr Q) :

CREBrr il o el LRl R, A IR ATLS - botcom
pEERENORAR4HARO2ERn HRcABAYSIf eaf <F dtdrildes f dThewaipnt has
anal yses of the panels were carried out: The panels |,

ther brphet ogripiedicCirer agadbfig mredizced by Bareamational

I pProvi_sus val,uat.ed. . 5,Caovera t | .
PiBEel ARFOr RO G S ST (et i o1t e made with
the papeb Was sclapedpatf cand ddie mptoaigitit . V@spsaicin was
Odgf e?mgneg. Th?cl:i gurgs 'I:Ehe resul tks;@ofﬁl\?jhe experi nment,
fwhikehdaseoillvieds timatl@d mln ofhe thinEiequr egntemiasipnel No. 3)

that significantly lower growmh is achieved by a .
apdehaBniiwedh 1800 F&ENPRAM 0N Ao 5 g T %‘gd’sﬁ;?‘ii%lﬁe? Eco
kg [ ral BT . FgIngs 5 i xture
a%%m%rs) ?‘2 g}fbtg?ﬁgzﬁlkaé%t %?%eca%%ye%ggtgr?the lse?%l%ﬁt Xt
wBal anusSweeap eV irsss \Horh 1t heud tieffoareerdpmlurdescion. The paint
treatnments. is The bars denote nean val ues and
watanppidedevicati susbrsr oF PlepdglEthPandl Hpplark 11 x 0,2
fLon1this chart the coverage is significantly | ower
“Bh-surfaces treated with 5 g of capsaicin per kilo of

A total of 15 panels was painted.

5 panels with the control paint (O g/kg capsaicin)
5 panels with 1 g/kg capsaicin

5 panels with 5 g/kg capsaicin

The painted panels were left to dry for 24 hours at 21 °C as
prescribed by the producer. The panels were mounted onto an
aluminium frame and put out 0,5-1 m below the sea surface on
a test raft. The test raft was placed outside a marine biol-
ogy laboratory with a water depth of 10 m. The panels were
left for a period from 4th July 2001 to 31st August 2001.
This period is the most growth-intensive period for marine
organisms on a ship's hull and first of all for the sea tulip

Balanus improvisus. The panels were then retrieved for imme-

diate analysis.



paint than in the 2 other treatnments (1-factor

anal ysis of 20 variance, F2,12=40,5; p<0 0001).
woRe@aorizen in growh is 74 6 neasured as covePEmN0QG04/000270

the sea tulip. Figure 2 shads the coverage of the blue

mussel Mytilus edulis, in a corresponding way to that

described for Figure 1. The bars denote nean val ues

Zaadl et o daf dSxkewiRti ons for 5 25 repetitions. WO

2005/ 025314 PCT/ NO2004/ 000270 14 As appears fromthis

ar t,.there js n aty St L.agni.tl .
82 PR DSE FoR GRS BEALLY yBLENELLEEh ouc.
BRI NS O i | WGCogFpRas3, 0; p>0 05) . Figure 3
shows the wet weight of the total growth on the pan- s
Ghwerfage tdle the ezeali fibipnBalavasneiPEOviaushups evaluated.
denote nmean val ues and st ard.deviations for 5

s GRRRAAT G, T i dres T bty Fe L8 hab SEhungr eXptuAEed.

I f I safe] #EE KbL8p0h BAENLNEI ¥88 @et weight
Aglaﬁ%‘ﬁg%lgﬁ’gﬁ%a%om thangpt he two gt her sk Wels
Waealgmntmindd f act or anal ysis of variance, 10
Fz,3.2=12, 6; p<0,001). Reduction in growth is 64 o
measured as a reduction in wet weight of total
ﬂrovvt_h. Fi ?ure 4 shows pictures of the five surfaces

h the control paint (0 g/kg). Figure 5
shows pictures of the five surfaces treated with the

I t ' | ks ~Fi .
T%%Ct%!%?%%%ﬁé alH00 Bhedt 9/ 8 cli GHE elflﬁgﬁ‘ié\ﬁted in the

Ive surfaces treated with t

10 Highesi cocasticwtilont of idnif kganBYy opowernl growphr isoachieved

it can be seen clearly that the surfaces in_Figure, 6,
ave teartinata vy 3 2P RtiPRCt he Font refPsaicin per

AN AL PSR ASA LYY APLadhlsEpts to
kﬁ/rﬁ 87 enylcapsai cin
Figure 1 shows in a bar chart the coverage of the sea tulip
Balanus improvisus with the 3 different surface treatments.
15 The bars denote mean values and standard deviations for 5

repetitions.

As appears from this chart the coverage is significantly
lower on surfaces treated with 5 g of capsaicin per kilo of
paint than in the 2 other treatments (l-factor analysis of

20 variance, F2,12=40,5; p<0,0001). Reduction in growth is 74 %

measured as coverage of the sea tulip.

Figure 2 shows the coverage of the blue mussel Mytilus
edulis, in a corresponding way to that described for Figure

1. The bars denote mean values and standard deviations for 5

25 repetitions.



10

15

20

Capsaicinoid A detailed synthesis description for the
new conpounds is given below References are nmade to
W@ oovs/0bi3terature collected in a literature |iBCT/AD2604800270
end. Several synthesis netheéds WO 2005/ 025314
PCT/ NO2004/ 000270 15 for capsaicin and ot her
capsai cinoids are known.  in the present case the

2 AR PG \HHik HaXalsate) Ncldrdal s Neo statistically
m cro-organisns is of particular interest. In order to

sp@rlfdmmm}leffpﬁoft@ﬂ degtseg et ndhels3 W%@W%Ws(l factor

strateg for derivates of apsa has been
%E% |ﬁ§ﬂﬁQ9$1tﬁ?%a? boﬁ> abgbh doubl e bond

has been repl aced by a carbon-carbon triple bond. A
general synthesis strategy is shown in diagram 1. NH2

F?géﬁsl:BR_'s?EvJs HAe? wd@ NRA gt &k thet ddQ .growth onRthe pan-
els for the three different treatments. The bars denote mean

values and standard deviations for 5 repetitions.

As appears from this chart, the treatment with 5 g of capsai-
cin per kilo of paint gives a statistically lower growth than
the two other treatments (l-factor analysis of variance,

F2,12=12,6; p<0,001). Reduction in growth is 64 % measured as

a reduction in wet weight of total growth.

Figure 4 shows pictures of the five surfaces treated with the

control paint (0 g/kg).

Figure 5 shows pictures of the five surfaces treated with the

lowest concentration of 1 g/kg.

Figure 6 shows pictures of the five surfaces treated with the
highest concentration of 5 g/kg. By optical comparison it can
be seen clearly that the surfaces in Figure 6 have considera-

bly less growth than the control surfaces.

Synthesis Strategy and Attempts to Synthesize Phenylcapsaicin

Capsaicinoid

A detailed synthesis description for the new compounds is
given below. References are made to some literature collected

in a literature list at the end. Several synthesis methods



RR THPOHO 9 7 8: R= Ph THPO-~~Cl - NO-N~Cl 6 R

3.0 Dhagram 1. Retrosynthetic anal ysis of capsaicin
wa@bkdognessana- | ogues. WO 2005/ 025314 PCT/ NO20O4POD8DZ®4/000270

16 The synthesis strategy fidr capsaicin al kyne

anal ogues is gen- eral with respect to the al kyne base

terial 8 (R=aryl, alkyl.etc.). B ing th
£OR GRRAR R 1 e OUIE S AL ESRYAE ARSI BYRAE  Gantbethe
px%\egrﬂ_es& seéj’tl?é"dbféfo fereby be eval Yrscapsdiwihhod marine

view to %I ol ogical activity. The first target
milscetarli 4k =i Y £ ypatdbcther al kyaeephenyhacetdgkehe pro-
(8: R = Ph) and 4-hydroxy:- 3- net hoxybenzal dehyde
ducpamane okt aprP3Rieknetds | - pepyaRBesLE 1558t ggEeTOT
materi al s. . 4-am hone - 2- t s : _
SRR 19 S Tl B PELUROB8, i, yigh, the car
b BAHALISUBES hohd Nead i besRt HElabed by a carbon-carbon
5-Chl oro-I-pentanol (11) was first protected as a THP

trdier HYond héd ipenefaktsyntiests rebratedy cbhdFhP¥Rsin diagram
10' 11 The corresponding THP ether (10) was forned in
1.a 95 %yield. Attenpts at a substitution reaction
(SN2) with lithium phenyl acetylide in THE did not 15
give a desired product (7) because lithium
phenyl acetylide reacted as a base and HCO elim nation

@ rom 10 was ob- o HO P R
t Z al
MeQ —— ., Me 0

1 2 3

R
HO i x HO\n/\/\/
Me0” ~F N 0
0
4

5

G cl

10 1

Diagram 1. Retrosynthetic analysis of capsaicin alkyne ana-

logues.
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served with the result that the correspondi ng al kene

was the only product formed. Sodi um phenyl acetyli de
WwW@aws/0233e4 same re- sult. This probl em was sol vRdI/Ng2@0/000270

bei ng converted into the 206correspondi ng iodi ne

anal ogue 9 in a Finkelstein reaction. 11- 13 Now t he

ubstitutiqn reaction nt excel.ld ently .and the al- .
TR§n YR RSP0 S 1A 5 HRRI G AL Ot Hiylegpes 1s gen-
e 8A0¥Ak nOfre AR LTHIR RiHY @QKhAR Halke! itvédride &l fl_@hi)laryl,

6 1n an alnbSt quantitative'yield (97 %9. A nodiftied
aBkgines cc hr. oBiyc vaxiyd ng? T hex iRdatrcupl 4 igafeerdite capsaicin al-
carboxylic acid 5 in a 90 %yield. 5 was then reacted
k¥RenapRLEAVESc IFPEY Rfe SIRERETE 2860 r &b Rt hgs Py be evalu-
of.I: r [ 5 %yi el P
R S e e R S LT
mb2icgagelt e =t @hgetyiMldecthe alkyne phenylacetylene (8: R =
7- phenyl hept - 6- yne- aci d- 4- hydr oxy- 3 35
Phet Apdy Behyiramyds -(erhoryhenge ldahveled, (vamiighlims f4r and 5-

cRToDS-bRLERLES (I8 085 BeYal e Sy henl et ny 2
méEhH%g%P@ﬁgﬁ f@anl11)P=2000) 025314 RCHNCRROA Q0010 vanil-
17 7T I 9 Li Ph THE OC - Reflux N alI" Aceton Refl ux
1Tk PO as-descClibkéd ibBHRhe literature. ° 5-Chloro-l-pentanol
(11) was first protected as a THP ether by the use of stan-
dard reaction conditions. ***' The corresponding THP ether
(L0) was formed in a 95 % yield. Attempts at a substitutién
reaction (Ss2) with lithium phenylacetylide in THF did not
give a desired product (7) because lithium phenylacetylide
reacted as a base and HCl elimination (E:) from 10 was ob-
served with the result that the corresponding alkene was the
only product formed. Sodium phenylacetylide gave the same re-
sult. This problem was solved by 10 being converted into the
corresponding iodine analogue 9 in a Finkelstein reaction. -
* Now the substitution reaction went excellently and the al-
kyne 7 was formed in an 85 % yield. Acid-catalysed removal of
the THP protection' in 7 gave the alcohol 6 in an almost
quantitative yield (97 %). A modified Brown's chromic acid
oxidation' gave the carboxylic acid 5 in a 90 % yield. 5 was
then reacted with thionyl chloride and the corresponding acid
chloride 3 was formed in an 85 % yield. The coupling reaction
with the acid chloride (3) and vanillylamine (2) gave the
target molecule 7-phenylhept-6-yne-acid-4-hydroxy-3-
methoxybenzylamide (1) in an 86 % yield, which, as far as the

inventors know, has never been synthesized before. The inven-

tors suggest phenylcapsaicin as trivial name for 1.
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PPTS DCM RT HOB - d 11 Ph 7 PPTS MOH 55C _-Ph
HO C02(0OH)2 Aceton 6 0C- Rt Ph HO C HO MeO 1.

wois0Rmkisi4 185 C 2. HClaqg, Reflux 3. NaOH,, HOrvESORD4/000270

MeO O O Diagram 2. Experinmgntal Et20

Ph
THPO _~ | S — 1 i THPO\/\/\/
9 THF 7
§ 0°C - Reflux PPTS
Xa't MeOH
o 55 °C Ph
o HO\/\/\/
THPO _~_~_C 6
10 CTOQ(OH)Q
‘DHP Aceton
PPTS J
t0OC-Rt Ph
DCM, RT
Ho\n/v\/
HO_~~C 5
O
11
SOCl,
100 °C Ph
cl 23
3
.HCOs;NH,, 185°C 8]

X

Hoj© 2. HClyg, Reflux ”
Et,O
3. NaOH F 2
MeO YH = — MeO Reflux

HO it-i o
N A
MeQ -
o i

h

Diagram 2. Experimental

General:

Nuclear magnetic resonance spectroscopy, NRM 300 MHz 'H-NMR
spectra and 75 MHz “C-NMR spectra were acquired on a Varian
300 MHz spectrometer. Tetramethylsilane (TMS) was used as the
internal standard. Chemical shifts for 'H-NMR spectra are
given in ppm relative to TMS. “C-NMR spectra are given in
ppm relative to deuterated chloroform (8§ 76,9 ppm). Thin-
layer chromatography was performed on silica gel plates from
Fluka (silica gel/DC-Alufolien silica gel with fluorescent

indicator, prod. No. 60778). The spots were detected with ul-
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Refux 1 Ph General: Nuclear magnetic resonance
spectroscopy, NRM 300 MHz 1H- NMR 5 spectra and 75 MHz
waosmR1spect ra were acquired on a Varian 30BCTIVND2004/000270
spectronmeter. TetranethylsitBane (TMS) was used as the
internal standard. Chenical shifts for 1H NWR spectra

oG TG Al at (U8 £ ol er s dlE Ch oo P e (G UToLyb-

daE@’-gq%%ghor% k@ | @uerg)c m&r@imwhmwmmﬁré@rmmvd-mop

gel plates from Fl uky (silica
regelehBC- (Alalfydddagr giHdsphasic vm:hif (210¥escegium (IV) sulphate

(200h 28 WIS FoB5PBR6H 60778%«&8%95’80232%%%%9?%% drueioped

h
bydht%attlﬁl}@g(tﬁlor |SCZ'L51§'C| d gﬁ?ﬁ Iw)atl n et ano 9:?%2155%_3’15’1%01

ChGEEcIé@% wWead &ith gm@/matmmm,smmgma: rlodxti €15, ghgros, Merck
ceriun(lV)sul phate dd 8 and 98 % H2SO4 (16 m) in

andaﬁemc(ammﬁt)am H&@@W%é@ﬁ%g}lft% when peces-
t-air_pisto
sa8iop réfd%&}: S e e e L
beh%Bg@l%h% dQ{rglieq”é! det hods were used when
nec sary. y tetrahydrofuran was generated from

sodi um benzophenon-ketyl under argon. 10
2- (5-chl or opent yl oxy) t et rahydr o- 2H pyr ane (10)
2 -§ 5elehdoadpapdytiaxy) tetxrabedyo-RH-pTInewakl Ui ssol ved

5- gh&gr Ch d:p%%%_ﬁ Hé %f(z400 Om'f rr53]1)5 Was )dlS Cf)lved in dry
PR M By el o o
o,magmeun and pyridine toluene-4-sulphonate (1,26 g, 5 mmol)
was then added and the reaction mixture was stirred magneti-
cally in a nitrogen atmosphere at room temperature over
night. Sodium-hydrogen-carbonate, saturated solution (150 mL)
was added and the phases were separated. The aqueous phase
was then extracted with dichloromethane (4 x 25 mL). The com-
bined dichloromethane phases were washed with water (2 x 20
mL) and then dried (MgSos). Dichloromethane was then dis-

tilled out on a rotary evaporator and-yieided 19,6 g (95 %)

of a pale yellow oil. NMR indicated a pure product.

2- (5-iodpentyloxy) tetrahydro-2H-pyrane (9):

A solution of 2-(5-chloropentyloxy)tetrahydro-2H-pyrane (10)
(20,67 g, 0,1 mol) in dry acetone (50 mL) was added in drops
to a magnetically stirred solution of sodium iodide (16,49 g,
0,11 mol) in dry acetone (150 mL). The reaction mixture was
refluxed in a nitrogen atmosphere over night. After cooling

the precipitated sodium chloride was filtered out and acetone
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15 cally in a nitrogen atnosphere at roomtenperature
over night. Sodi um hydrogen-carbonate, saturated
wa@odoanesm (150 ) was added and the phases WR€ENO2004/000270
separated. The aqueous phad®e was then extracted with
di chl oronmet hane (4 x 25 nL). The com bined
di chl or gnet hane phases were washed with materééZ X. 20
ue which

w28 ﬁ&ftaﬁaefilhr%ltdﬂne& EAFES2) SVBRM S et Hin
SEEE?deSEESEE degﬁﬁggogﬁg'pale Bﬁﬁ@gﬁ%ﬁ%“&ﬂ$§3¥bed in dry

péﬂdaﬁéthO@ ) € ﬂkﬂduﬁtchlorlde was filtered out and pen-
2- (5-iodpentyl oxy)tetrahydro-2H pyrane (9): A solution

tanhe2distdRletopayit mﬁgﬁ%ﬁr%ww,ad@qu?ng 25,2 g
1
(BFosL B vhaRed b PP el e AL B roa-

ubgdide (16,49 g, 0,11 nol) in dry acetone (150 ni).
The reaction m xture was refluxed in a nitrogen
at nosphere over night. After cooling the precipitated
sodiumchloride was filtered out and acetone WD

2 2005pbesy1hepETANTRYILXY) G2 g ahygrga2 Htipymaneed AUt on

(o y_evaporator. .Th due whi stil
B@%ﬁt&?ﬁ ?@ %goﬂpﬁ&1 ﬁv e WiiEs & 5&%%%96% 5P & mag-
nPENEANEy (éeQrmeh sémlta&hcBkobh@%ywa%cfeltl;il%rn@ @ltiiard so
pen- tahe distilled out on a rotary evaporator,
mmob)dlngdiﬁ Eegrahyasoﬁprah 4296 mdi st Ior \6h igi la miRogen
i ndicated a_pure

25MeTPPRERY| AEFET6 a‘}fﬁy F]&?y?l‘lé'tlr bagdaPeesragdedhe thp reaction
mf¥$urésﬁlcagk1régdngel 0 oM ¥RS A @%@s‘nAQEQEﬁﬂE%naof 2.

y stirred solution of phenyl acetylene

(5651édp@nt§@ox§r§)tmhhydnoden pgtcaabydlgof Yran 91200 mlo) mmol)
at 0 Cin a nitrogen atnosphere. After all the BulL
imadryeentudbpdrofusane420Ponl) nvreupddrds it drops &t @ °C-

Aéé{ﬁg'compfggeaesthé %8&8 Hgﬂ glx%ure was allowed to reach

room temperature in order then to be refluxed over night. The
reaction was monitored by thin-layer chromatography (TLC) .
When all the base material had been converted, water (300 mL)
was added and the agqueous phase was extracted with petroleum
ether (boiling point‘40—60 °C) (6 x 50 mL). The combined or-
ganic phases were washed with water (4 x 25 mL) and dried
(MgS0:) . Petroleum ether was distilled out on a rotary evapo-
rator, yielding 11,6 g (85 %). NMR indicated a pure product,

and further purification was therefore not necessary.

7-phenylhept-6-yn-1-o0l (6):

Pyridine toluene-4-sulphonate (0,75 g, 3 mmol) was added to a
magnetically stirred solution of 2-(7-phenylhept-6-ynyloxy) -
tetrahydro-2H-pyrane (7) (13.62 g, 50 mmol) in dry methanol

(300 mL). The reaction mixture was stirred at 55 °C and moni-
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(5-1odpentyl oxy) tetrahydro-2H pyrane (9) (14,91 g, 50
mmol) in dry tetrahydrofuran (100 nL) was added in

waelcap®23t4 0 C. i s Addi ng conpl eted, the reactiBOT/NO2004/000270

m xture was allowed to reaeh roomtenperature in
order then to be refluxed over night. The reaction

was rmnl t or ed §§ t rr:aaﬁer a%er chr oma%o%bgghﬁ?édgeéﬁt Sanerted
n{eel‘:% teJJWI ft%iasqgfﬂl Ao eoﬁoé'%@af)paé@aﬁ@:?ator andowater

xtrac petrol eum 20 ether (boiling point 40-6
(@)00(611)9 Seagrigddekh et ¢ ot nesk DRue gdiie pipasesswphase was ex-
washed with water (4 x 25 nL) and dried (MyS04).
tm@tqt@demtét mﬁtK/@é‘se‘HF s2Fe%d(RRAL M PPHREr§0268pdC) /EE0

to 6 8 r
ﬁ o[cfy ur g%“lq}?s?l ca % ig?#ﬁer%f%‘?ggn‘gﬁhed with
WS @ % ﬁﬂ)prhﬁ{lyﬁhﬁﬁd 6eyaedo) Ql DaGi11RHIdH th a rotary
t ol uene- 4-sul phonate (0,75 g, 3 nmol) was added to a
av@gqq:g[atm lpiesitdead et saF ut3drivslofof a yellow viscous oil. TLC
2-(7-phen t-6- n on@ et rahydr o- 2H pyrane (7)
1\@% Iiy‘%‘(? ) l# ?ﬁ%ﬁlnl (300 ni). The
reactlon m xture was stirred at 55 C and noni WO
2005/ 025314 PCT/ NO2004/ 000270 20 tored by TLC. Wen
ﬁlﬁheh@qf@%eg%lagh&]a@)been converted, nethanol

was distilled out on a rotary evaporator and water
Br26@ 'ml chrasniad dei & oraagentesi e MThe8fiquedlis PhegeM) was

- d h I hn (b
280860 S PERD GRS Py B9, SOAEIS AL O e GaRELon of

R \1\@% ) Sjj}p th r X
7 %8%8%)1 & Véa Il a?"l \égnl on6)\<':\1,a(tr7§t5a3E3?/g e%(gpng%%%)gpﬂ;/ﬁéeé%ne (400
m&)la@ ©9?c% Afftea: yeeHd amndnsicouscial Thadl e em e deR, the reac-

i ndi cated a pure product. 7-phenyl hept-6- %ge acid (5)
td@nBREMUT e iedhist lgdias feiydnh QUm0 Eh‘ﬁ%lth‘%)n e%t room

tl‘\e/pmperature until all the base material has been converted as

indicated by TLC. Water (300 mL) was added and the aqueous
phase was then extracted with petroleum ether (boiling point
40-60 °C)/Et20 1:1 (6 x 50 mL). The combined organic phases
were washed with water (2 x 25 mL) and dried (MgSOs). Distil-
lation on a rotary evaporator yielded 7,3 g (90 %) of a pale
yellow viscous oil, which crystallized when left to rest. TLC

and NMR indicated a pure product.

7-phenylhept-6-ynoyl chloride (3):

A magnetically stirred mixture of 7-phenylhept-6-yne acid (5)
(4,05 g, 20 mmol) and thionyl chloride (7,14 g, 60 mmol) was
refluxed (100 °C) for 2 hours. Excess thionyl chloride was
removed on a rotary evaporator, yielding 3,7 g (85 %) of a

brown oil. TLC and NMR indicated a pure product.
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added slowy in drops to a magnetically stirred
sol ution of 7-phenyl hept-6-yn-I-ol (6) (7,53 g, 40
wonws)233mM acet one (400 nl) at 0 C After the pOT/mOR@4/000270
acid had been added, the reac- tion m xture was
stirred for 1 hour at 0 C and then at roomis
ngerature until all the base material has been
Vé@ﬁ eviiegize (2ddi cated by TLC. Water (300 nL) was

vaddsq. aad; 1pf1e A IS0l hﬁaz%ea was fghgog) Qigh g de-

petioFeum et her (b g pol nt C)/Et2011(6

se@iBkN. 'EhQ}féOmlt@Q@tWr@ﬁl c phases were washed with
water (2 x 25 nmL) and dried (MygS04). Distil 20 lation

on a rotary evaporator yielded 7,3 g (90 % of a pale
yel | ow_vi scous oil, which _cryst al | j zed vvherileft

0
7r pheny theptafd YRER A dabedrepinds R diRi L benzy lamide

Ihept n chloride (3): A nagnetlcally
(Bpg (35 S?Lé‘)‘o?i} ‘phenyl hept-6-yne acid (5) 25

al éo@ﬁtgonZ%fm"mbhe@gydhtegtawmwylordfﬂen(ﬂiew3;) 600 mmol,
mol) was refluxed (100 C) for 2 hours. Excess

ZtBRogyI1@hﬁaw1@éﬂ@ﬁéZSr@hbv@dsoﬁddeﬁoﬁar§r@P§p§Paﬁo§PSPen'
| di ' d VR
¥t B8 g&ﬂﬁ&?{#&ﬂ%&adgﬁ to 05005 Ghampt) B dfzeo (75
mEPT 4 HO2Q04 %Q:Q%Qmo%ﬂah}é%@ | hﬂearféa%&l@n mMaftiddey WE Neefluxed

was syntheS|zed on a nmol- scal e as de- scribed in
uhh&llmLerahdﬁEated that the base materials had been con-

ghen yl hept - 6- yne- aci d- 4- hydr oxy- 3- net hoxyl benzyl am d
ver §d(pﬁéﬁﬁ@&&p@&h@?nyaﬁlfemQN Gt iFof Yfary evaporator,

Ylﬁgg ﬂglE?‘Z%t gzé%%ow gl gr 8% llgé\) g‘ R plyi1 %vhz.l.]cl'g)crystal—

m.)’'was ad ostoasus en-

18kes %eylanekltylt@rrkeet(Z)PLCSan%m ZQld’mﬁt)ed & qmre prod-
Et20 (75 nl) in an argon atnosphere. The reaction

ugtxture was refl uxed
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I MS 1. Achenmical compound3 characterized in that it
has the general formula (1) HOMOO 1 5 Rin which R
is a substituent selected fron1the group of al kyl,

al kenyl , al kynyl, allyl, CF Qxy, aryloxy,

al kanoyl, aroyl, am no, a h|o arylthio, cyano,
cycl oal kyl, cycl oal kenyl, halo hydr oxy, oxo, nitro,
10 trifluoronethyl; when said substituent R contains a

1car - abeRefhann, cbfnp@ﬁyldt;e gt hahghta chaiged Drz ed in

branched, and possibly further substltuted Wi th

al kyEhasl kénprs ghe lopmpralalfiopmulay (1) al koxy,

aryl oxy, al kanoyl, aroyl, amno, alkylthio, arylthio,
cyano, cycloalkyl, cycloal is kenyl, hal o, hydroxy,
oxo, nitro, trifluoronethyl. 2. A chem cal conpound
according to claim 1, mhereln Ris alkyl with 1-4

carbon atons. 3. A G - gprpound accorgang to
claim1, wherein Ris mpyl or_.isqpro
MeQ

1

in which R is a substituent selected from the group of
alkyl, alkenyl, alkynyl, allyl, aryl, alkoxy, aryloxy,
alkanoyl, aroyl, amino, alkylthio, arylthio, cyano,
cycloalkyl, cycloalkenyl, halo, hydroxy, oxo, nitro,
trifluoromethyl; when said substituent R contains a car-
bon chain, it may be straight-chained or branched, and
possibly further substituted with alkyl, alkenyl, al-
kynyl, allyl, aryl, alkoxy, aryloxy, alkanoyl, aroyl,
amino, alkylthio, arylthio, cyano, cycloalkyl, cycloal-

kenyl, halo, hydroxy, oxo, nitro, trifluoromethyl.

A chemical compound according to claim 1, wherein R is

alkyl with 1-4 carbon atoms.

A chemical compound according to claim 1, wherein R is

propyl or isopropyl.

4. A method for the production of a chemical compound with

the formula (1), characterized by the

conversion of a carboxylic acid (4) or a carboxylic acid



20 4. A nethod for the production of a chem ca

conpound with the fornmula (1), characterized b y the
weeseesiodn of a carboxylic acid (4) or a car bBX/NDE004/000270

aci d WD 2005/ 025314 PCT/ NO2004/ 000270 24 derivate (3)

with a vanillylamne (2) for producing a capsaicin

derivate with the f.ornu net ho

cl ai Ae¥ivetg {3 yith ae"farfllgl%ﬁ L5 P% he ?u%ﬁ‘g‘?uung a

st ep%a% aitin %ﬂ%&ﬂ@%l@fh%%%ﬁe@wnd (8)
with a protected 5-chloro-I-pentanol (7) for

produci ng a protected acety | ene al cohol conpound
(6); - deconposing the protective grougwfron1the _
Sconpdumeti®y aiarcndderg tte wlsdutet t he tr BerareGWi eéng 1 z e d
al cohol ou i di zi ng the conpound (5)
in oPd&r tggﬁrgﬂﬁEéefhﬁ%eBEeP§lene car boxylic acid
(4); - Lipliy ot @D al%é%r%&%yscmwé tected
to a ga?’b%%xyll ggll %C%rnyvate , I'n pdartl cul ar g%ro seRe
aci ds- bﬁl@hbeuh@entahoﬂs(7%(ﬂumnpxﬁdunmngnﬂupmwtécté@ acety-
formul a (éﬁ according to_claiml1l to be used as a

ic

m cr deBrgaticohcle soMPONRS UB) ist ance. 7. Use of a
f or mul ? %ﬁ)ﬂg%%n%%u %%eagﬁ:%rt%&%_\;e gg%q%lgqf"rgrﬁ) rthgocc%r&?ound (6)

pr oduc Cro-organismre m Xt ure.

Use ¢f arbeimiba &bhumtir&;@@dﬂjﬁ?gdﬁb odlaiohdl f@mpound
t he production oF pai nts or coatings for ships. 9. Use

of fdbul a (1) conmpounds according to cl ai m1l for the

Pr Odgchg sza' ﬁtes c%gnp%%%t (gj% fl%r order %:o npS::toa uce the
acetylene carboxylic acid (4);
- possibly transferring the carboxylic acid (4) to a
carboxylic acid derivate (3), in particular an acid

chloride (3).

6. A chemical compound with the formula (1) according to

claim 1 to be used as a micro-organism repellent sub-

stance.

7. Use of a formula (1) compound according to claim 1 for

the production of a micro-organism repellent mixture.

8. Use of a formula (1) compound according to claim 1 for

the production of paints or coatings for ships.

9. Use of formula (1) compounds according to claim 1 for
the production of paints or coatings for marine instal-

lations.



25 lations. WD 2005/025314 PCT/ NO2004/ 000270 25 10.
Use of formula (1) conpounds according to claim1l for
WO b@spessduct i on of paints or coatings for woodPCl/EO2a08800270
of a formula (1) conpound a8cording to claim1l for
the production of paints or coatings for onshore

f&?ﬁiﬂéél5¥ifgghula (1) compounds according to claim 1 for

the production of paints or coatings for wood.

11. Use of a formula (1) compound according to claim 1 for

the production of paints or coatings for onshore instal-

lations.



