2 6 NOV 2006 WD 2005/025314 PCT/ N0O20041000270 1 CAPSAI CI N DERI VATES AND
THE PRODUCTI ON AND USE THERECF The present invention relates to new
conmpounds, namely cap- saicin derivates, a new nethod for producing them and
their use as mcro-organismrepellent agents in paints and coaté?%ﬁﬂgpzmm

especi al | ywhopesipédpe i nstallations and ships, but al sg,.fial.l ased
installations and materials. Ships trgvel faster through and burn

| ess fuel when the hull is clean and snmooth and free fromthe growth of
liv- ing marine organisns. 20 Today tribultin (TBT) is used to prevent the
grow h of algae and sea plants, nussels, sea tulips and simlar on ships.
Such growt h 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. is TBT poisons the marine organi sns getting
into contact wwth the substance, and thus keeps the ship's sides free from
growm h. 2 8 NOV 2006 WD 2005/025314 PCT/ N02004/ 000270 2 Unfortunately TBT
has a number of environnmentally negative side effects. TBT does not only
affect the marine organisns trying to attach to the sides of the ship, but
al so poisons other marine life. Further, it has been shown that TBT is ac s
cunul ated in the marine food chain and | eads to unfortunate

CAPSAICIN DERIVATES AND THE PRODUCTION AND USE THEREOF

The present invention relates to new compounds, namely cap-
salcin derivates, a new method for producing them and their
use as micro-organism-repellent agents in paints and coat-

5 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.

10 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 éntails a rapid in-
crease in the fuel costsg. TBT is therefore added to marine
paints in order to produce so-called *"antifouling" paints.

15 TBT poisons the marine organisms getting into contact with

the substance, and thus keeps the ship's sides free from

growth.



devel opments in various organisns. It has been shown, anong other things,
that TBT | eads to defornmation of the shell structure in oysterg; %ﬁg 006
reversal in snails and inmmunity disturbances as well as neurot ﬁ %é?

genetic chypy 4 N other marine species. These findings have resulted in
the UN Internatlongl maritime Organization's (IM) decPAPNB2PHOWAN all use
of TBT in marine paints. The ban wl | becone effective as soon as the

treaty has been ratified by all flag states either carrying at |east 15 25

% of the wo r | tut count ies of the
| MO The trg%?oEEHQ$9§ goﬁgfe #é ﬁ@@ﬁgﬁ5fgt%EHEQSnPyngééya?egﬁ *Yat est,
regardl ess @&dﬂhéfﬂeetﬁheTB®O&6Esrﬁﬁﬁldﬂnyiaﬂf&b&uEhéeﬁukiﬁéﬁaﬁgaﬁi§mﬁﬂt
Accordingly, after January 2008 there will_ be an absolute 20 prohibition on

the use of FEYipg Egchthachteo Hwirides §Gbﬁhep§hﬁps hutt abeo epehrons
hysi cal | e a d t in n TBT from
gegtlng |%toﬁggﬁtg%?iﬁgt%fffhéf%éghé% té?’éf%oreSE %§r8£|§£ e@%g ‘

al t er nat s ve cOni140&d Cit the Indfinedrigaid Taiapehlienéagagepd Mﬂf@ftﬁﬂs{té epl ace
TBT in narine gaints. 2 6 NOV 2006 WO 2005/ 025314 PCT/ NO2004/ 000270 3

Accor di ng t 8eVRECPRERES | b ‘@W%I%ﬁﬁﬂﬁenﬁﬁuh@ kegnr ghoyn acNCIRT as

m cr 0- or gani re t t e w npoLN w derivates
of a natur aP?%Ex?@%’#ﬁ%’ s%gag‘{]a%%%ﬁea(r%pgé gg%onmnﬁtf% P ﬂﬁﬁxﬁﬁ?’ from
chilli (capsteustar®uil oysters, sex reversal in snalls and immunity

disturbances as well as neurotoxic and genetic changes in

10 other marine species,.

These findings have resulted in the UN International Maritime
Organization’s (IMO) deciding to ban all use of TBT in marine
paints. The ban will become effective as soon as the treaty
has been ratified by all flag states either carrying at least
15 25 % of the world tomnage or consgtituting 25 % of the member
countries of the IMO. The treaty will become effective on lst
January 2008 at the latest, regardless of whether the above-

mentioned minimum regquirements are met.

Accordingly, after January 2008 there will be.an absolute

20 prohibition on the use of TBT in such paintsl 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 iz a need for an alternative non-toxic mi-

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

paints.



s and ot her pepper fruits (capsicumfructus). Capsaicin
((E)-8-nethyl-N-vanillyl-6-nonenam de) is ex- tracted, as nentioned, from-
chilli. It is known that this ex- tract has been used as a 28 NOV 2006
n1cro-orgawb§&%@5£§ilent in marine paints. It also has a nunber of other
useful pharmacol 0gi cal to properties as described in, RHIEYO49404027¢y ay N. S
Bi ochem - cal Pharnacol ogy, 44, (1992), 611. However, the capsaicin extract
has the foll ow ng drawbacks, which rmake it unsuitable as an ingredient in

"anti foul i NgbedRiHE to theFinsbh¥ioaSat hewXddb of SRRt dnngbural raw
material, the possibility of producing sufficient anmounts mnllnbe sub- ject
to the sanmPlegeu/TET RsuLGECronganssnheepebldnt cigandy Tet erwalclaski of agai n
i s dependent on t si_zes S..a sintl%%_of t he crops.

( 3 Sy 8gaL%Ikes, fpricq} % a 9
Today thi s SUFIHGT aw e 20 VEEFPaPti 3 TATRF e S35 N- ROSELERERYCEL he

standar di ZeshidiAinGi Wheshr a6t aA08LkAHASE afrort @3SN 13, | (RPN BumMhalingl | have
different chem cal properties but which are difficult o differentiate

bet weens | tandhythelrepeppey beuvdiéf (cepsitwn ditumitnesdapsai ci n extracts which
25 have sufficiently uniformpurity and conposition for the in- tended use.
2 6 VOV 26u6 WD 2005/025314 PCT/ N02004/ 000270 4 Thirdly, nodern marine

o dor 1o preeRRthe LB e R S e R R g T et v e
i medi at el \trabt®d, as mentioned, from chilli. It is known that this ex-
tract has been used as a micro-organism-repellent in marine
paints. It also has a number of other useful pharmacological
10 properties as described in, inter alia, Dray, N.S. Biochemi-

cal Pharmacology, 44, (19%2), 611.

However, the capsaicin extract has the following drawbacks,
which make it unsuitable as an ingredient in "antifouling

paints".

15 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 similar'of the crops. Today this supply of raw ma-

20 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

25 have sufficiently uniform purity and composition for the in-

tended use.




repel l ent, bonded to the polyner base, is liberated in step s with the sea
water's reacting wth the polyner base. The |l ess hydrophilic the repellent
is, the longer life the marine paint will have. Natural capsai 2ifnjjg¥t Faibt s
consi st of i somers of different chemi cal properties and the water
solubiIityvﬁfﬁ?ﬁgéghisoners varies wth the pHval ue of PEHEORYUMRYr . This
w Il give an unwanted and non-control lable varia- tion in the solubility
properties of repellent products based on natural capsaicin extracts. From

US patent STRIBABAS mcddut0 Wi bihedPaibew LPe Pated 69Ny Lidm A Hingi
antibiotically active agent |ike chloranphenicol, 1is for exanple. The ri sk
of bui | di ngPHp? aFRRH AT hed PoliyFert hreaghnt tedenreadpreveit dieh re-

tibioti ; t . ' di in h , t
That such R TivE ol Sinirly oAIRE aRbrERL G VAR Tmair v sheed.

From US. patepélberd26 bl doene pBlontt foakd NaPal Me b xd %'H:%F”g
particles of cayenne, pepper or an ol eoresin capsicum derivate as the
active agentitiiHgwe sa# Wakegdentreanking with thwsablymeapsaieci Mher leagenne

pepper are ' ts limtations jn the supply of raw materials
as those di g’@uscg@ 1l%b£)t\?§ i‘%gﬂ%&lng]olgppﬁ%si?rbqeﬁl&lﬁi%I“'iaﬁdnﬁai nt known
from 25 US petentwifl3%éva385 Naktire®ntabssi @t alkidddee dagiedi ept sefinely
powdered capsaicin, a liquid solution of an oleoresin capsaicin or a
crystallize%F%%u%ﬁﬂmﬁﬂ$.C%Sdpiﬁéﬁﬁnﬁ,eﬂﬁmiﬂﬁi e ntdss isnes the aatéfoul i ng
pai nt cont aj saicin and vanillLylam de_derivates with

al kyl subst?é%#g#%i R e%2%b%%ﬁﬁﬁ%gggFﬁégﬁﬁ&F%x?ﬁ W PSoygtye of the

10 water. This will give an unwanted and non-controllable varia-
tion in the'solubility properties of repellent products based

on natural capsaicin extracts.

From US patent 5,143,545 is known an antifouling paint con-
taining an antibiotically active agent like chloramphenicol,
15 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-
20 taining particles of cayenne pepper or am oleoresin cdapsicum
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
25 US patent 5,397,385. It containe as an active ingredient
finely powdered capsaicin, a liquid solution of an oleoresin
capsalcin or a crystallized capsaicin. US patent 5,629,045
also describes an.antifouling paint containing, inter alia,

capsaicin and vanillylamide derivates with alkyl substitu-



5 ents, as the active ingredient. The production of the va- nillylam de
derivates is based on extracts of capsaicin. The paint of US ?ﬁ:ﬁgg 2006
5,698,191 also contains a capsaicin oleo- resin in conbinationWth a
saponin co It is an object of the present invention to provide an
al ter- nat§8g£$%k%€yﬁ which is not poisonous and does nBtTREIHMIe in the
mari ne food chain. it is another objeét of the present invention to provide
an alternative to previously known capsaicin products, avoiding 10 the

probl em of satsUng@l taBl 8ctipp! Ingfed BMITRITOE Hrodandibhuskuahbopg-in price
and quality. It is another object of the present invention to provide an
al t er nat i v@ifddyitapidecdpsivates piodergessl amhiexirregtisbefprepsdiicka. Wwd a |

def i ned it d_pi ity. 1S Lt i t th bj ect of
The presonPAiRGeRE! B PBERID.FUESY o bidiad sebaibg BbmReeigtachep O O
products, wais6h hascembingtio@ni 4 edyeed shydmppliblia. it is a further

obj ect to provide products which have a broad-spectrum bi ol ogi cal activity.
20 it is yet another object to provide repellent products which have an
accept abl e _ecol ogical profile. The objects are realized through the features
defi nedsi nIthds pB| PBILHE ebsths RyFFENdrYepEdqheh Pravide an ml e 2006

V0 2005/ 025314, ECTLNIZR04 009270y Gror GREHRM! BubhMBoBLERSR L AR S oW

chem cal conpounds a
in the marine food chain.

It is another object of the present invention to provide an
alternative to previously known capsaicin products, avoiding
t0  the problem of an unreliable supply of raw materials and

fluctuations in price and guality.

It is another cobject 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.

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

and/or reduced hydrophilia.

It ie a further object to provide products which have a

broad-spectrum biological activity.

20 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.



now provi ded, nanely new capsai cin al kyne anal ogues which may be called
phenyl capsai cin. The new chem cal conpounds accord- ing to the invention are
characterized by the general formula s (1) , HR M80 O1 in J?Q%Bf.fbﬂ% a
substituent selected fromthe group of alkyl, alkenyl, alkynyl 2 GGy /

aryl, al koxyo 208£a9s9p4y, al kanoyl; aroyl, am no, alkylthj | +hio, cyano,
cycl oal kyl, cyclo id al kenyl, hal o, hydroxy, oxo, nitro#gppﬁﬁﬁﬂ@EKWethyl;
when said substituent R contains a carbon chain, it nmay be straight-chained
or branched and possibly further substituted wth alkyl, alkenyl, alkynyl,

allyl, arylacabk@ityg €6 YR Yprestintaloent3bRY hewdBhBRic&l Kydddt@qlryld hi o,

cyano, cycloal 15 kyl, cycloal kenyl, hal o; hydroxy, oxo, nitro, trifluoro-
net hyl . WheROR Rooeveied, aamelbomeshghpsatihis sdkpoe ahwloglss Wikinh hayto 8

carbon ato referably fr.om?2 6 carbon atops. Anot her group of
preferred 1?%? ﬁﬁﬁ?@)&ﬁ%@?%ﬁ&‘thg&n@ﬁ FRSTHER T S PERPEIT REGAFdR t hat
are 1-4 car 2 e | QR 1 e RS Sha -6 r f gr R, St
conmpounds, ?ﬁ? whi ch R isIgﬁ'aIEyF mﬁtﬁaﬁ?ﬁfggé G%yaﬁéﬁaégéﬁz}%:he WS§F pre 2

0 NOV 24 06(1MD 2005/ 025314 PCTI NOR004/ 000270 7 ferred conmpounds are those,
in which Ris isopropyl or pro- pel.

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-
10 alkenyl, halo, hydroxy, oxo, nitro, trifluoromethyl;
when said substituent R contains a carbon chain, it may be
gtraight-chained or branched and pdssibly further substituted
with alkyl, alkenyl, alkynyl, allyl, aryl; alkoxy, aryloxy,
alkanoyl, aroyl, amino, alkylthio, arylthio, cyano, cycloal-
15 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

20 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-



The formula (1) conmpounds can generally be produced by con- verting a

carboxylic acid derivate (3) or a carboxylic acid, s that is ézis~hF%v“ith
a vanillylam ne (2) for producing a capsaicin derivate with th B ot )14 61),
as appear syfgf followi ng reaction diagram A: HO R Mo ' NH2 HOH Z
MOl o NO 3@625?16, OH RO NR2 .io R =alkyl R i BCHNQM4P002¢ent

sel ected fromthe group of alkyl, alkenyl, alkynyl, allyl, aryl, alkoxy,
aryl oxy, al kanoyl, aroyl, amno, alkylthio, arylthio, cyano, cycloalkyl,

cycl oal keny I Vi 0 nitro, trniflyoronethyl; when said sub is

stituent R %8%?%‘?62&55%%&%%@%%2@%?5? "t %Vhﬁgks#r é?gﬁ?ggﬁ‘ﬂﬁﬂﬂe‘a” #**%r anched,

and possi bl gylurther substituted with alkyl, alkenyl, alkynyl, allyl, aryl,

al koxy, aryl oxy, alka- noyl, aroyl, amno, alkylthio, arylthio, cyano,

cycl oal kyl, cycl oal kenyl, hal o, hydroxy, oxo, nitro, trifluoromethyl so The

carboxylic ﬁﬁid derivat§%§3 Is meant to include an suitabl e reactant for
ct

y
the reacti ohPEhBRFHHR ¢ PPN AP AR kY heseredesed AW edve an
ester, an agLee;of 2 | ; : 2006/ 025314 PCT/ N02004/,000270 8
hi orf de. | ReTRrE SRR RS R oI 4 e ) s
al so meant tbatnid uleid IHO caritdxy vandtlglédine (2) for producing a
capsaicin derivate with the formula (1), as appears from the

following reaction diagram A:

H A |
- 2 i Z i
7 :[::LM,
O i
1

Z = Cl, OH, R0, NR%:

10 R = alkyl
R is a substituent selected from the group of alkyl, alkenvyl,
alkynyl, allyl, aryl, alkoxy, aryloxy, alkanoyl, aroyl,
amino, alkylthio, arylthio, cyano, cycloalkyl, cycloalkenyl,
halo, hydroxy, oxo, nitro, triflucromethyl; when said sub-

15 stituent R contains a carbon chain, it may be straight-
chained or branched, and possibly furthex substituted with
alkyl, alkenyl, alkynyl, allyl, aryl, alkoxy, aryloxy, alka-
noyl, aroyl, amino, alkylthio, arylthio, cyano, cycloalkyl,

cycloalkenyl, halo, hydroxy, oxo, nitro, trifluocromethyl

20 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



itself. The vanillylam ne conmpound (2) fromvanillin can be produced s as
described in Kaga, H, Mura, M and Kazuhiko, 0., J. Og. Chem 54 (1989).
3477. A yield of 42 Wwas achi eved. The other reactant, conpound gg)N[W 2088 -

can be pr?gygaﬁwﬁgﬁiough the foll ow ng steps: converti?g¥%§6$&ﬁhézene

conpound a protected 5- 10 chl oro-i-pentanol 7ﬂ)roduction
of a protected acetylene alcohol conpound (6); deconposing the protective
group fromthe conpound (6) to produce the free acetyl ene al cohol conpound
(5); oxidi zéhWpotide campaiicd @Bsckdptriba phediein oncafbddel tardede desiylic
acid (4); and possibly transferring the acid (4) to the carboxylic acid
chlori de (3V2tanid T dcdilse Fegosnte ircivfesthet@bartHe medet i(én di agram
B bel ow. 2 fkgg%%ZOOG WD 2005/ 025314 PCT/ N02004/ 000270 9 DHP, TsOH, DCM HO
SCI THPO - . -. "' 97 M=RM=U Na, K EMBr HOR H30+ -- -- THPO 5
g Oxidation,

The vanillylamine compound (2) from vanillin can be produced
5 as described in Kaga, H., Miura, M. and Kazuhiko, 0., J. Org.
Chem. 54 (192892) 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-
10 chloro-l-pentanocl (7) for the production of a protected
acetylene alcohol compound (6);
decomposing the protective group from the compound (6) to
produce the free acetylepne alcohol compound (5);
oxidizing the compound (5) for the production of the carbox-
15 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:




for exanple PDC R R HO80Cl12 0 0OO0O4 3 Ris a substituent selected from
the group of al kyl, alkenyl, alkynyl, allyl, aryl, alkoxy, arylféyg "

al kanoyl, aroyl, amno, alkylthio, arylthio, cyano, cycloal kyl, RCY 2006
cycl oal ken hal.o, hydroxy, oxo, nitro, trifluoronethyl: when said

subst i tuean'\;oﬁ%%gﬁlgns a carbon chain, it may be strai /NQR/HNE0 o
branched, and possibly further substi- tuted with al kyl, al kenyl, al kynyl,
allyl, aryl, alkoxy, ary- |oxy, alkanoyl, aroyl, am no, alkylthio, arylthio,
cyano, 10 cycl oal kyl, cycl oal kenyl, hal o, hydroxy, oxo, nitro,
trifluoronethyl. 2 0 NOV 2006 WQ,20051025314 PCT/ NO2004/000270 10 The new
capsaicin al k al_ agu wth ‘for a (1) n&MPOQF,Q%QQ%’@n one

enbodi ment of the invenfion, as a mcro- organismrepellent agent. This

m cro-organi smrepellent agent can, either alone or as an ingredient in a
m cro-organisms repellent mxture, be included in paints or coatings to
pro- duce end products that prevent the growmh of mcro-erganisns and other
living organi sms on the surface, to which the end product is applied. Said
agent or mxture can be added to a paint or a coating, 0 so that the

active fornula (1) conpound is present in a con-
M—==R

M =Ll Na, K, EtMgBr

R Hs0™ R
3
HO\/\/\/ - THPOW\/

5 6
Oxidation,
for example PDC
R R
Hojr‘\/’\vf4ﬁ/ S0CI, m\w/ﬂ\/ﬁ\/zgf
O 0
4 3

R is a substituent selected from the group of alkyl, alkenyl,
alkynyl, allyl, aryl, alkoxy, arvloxy, alkanoyl, aroyl,
amino, alkylthio, arylthio, cyano, cycloalkyl, cycloalkenyl,
5 halo, hydroxy, oxo, nitro, trifluoromethyl;
when saild 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,
10 cycloalkyl, cycloalkenyl, halo, hydroxy, oxo, nitreo,
trifluoromethyl.



centration of 0,1-50 %by weight, in particular in a concen- tration of
0,2-10 % by weight. It is preferred the nost to add a fornula (1) ﬁﬁgpﬂmgd
to a paint or coating in a concen- tration of 0,5-5 % by weight,?ﬁn ¥

parti cul aer“faﬁ 2%1 y 3.5 weight. One enbodi nent of the invention is a
ni cro-organi smrepell ent agent incl uﬂ)i ng a conbi nati onP GYNOHE*WP2hor e

formula (1) com pounds. Anot her enbodi nent of the invention is a
m cro-organi sm 20 repell ent agent including a conbination of a fornula (1)

com_pound el ANPI e INAT0 954201 SHREBRELL APLrRURIL - -ARLICT (gThAG) ment. of

the invention is a mcro-organi sm repe nt mxture, 1n i ch mul a (1)
conpound i sbé nisend udied dre @mbiodtimeatwof htbaeimvenien i ey ta addirid-ves, such
as 25 solvents, consistency nodifiers, ,i.e, thinners or thickeners; and/or

preservativ%%ﬂa%?Q?Tﬁ9@%3%9§tMEH?@§5{@bééiﬂl?ﬁﬂ79¥ﬂﬁﬂﬂﬁﬂﬂﬂﬁEﬁi1¢PP ¥genEnot her
embodi ment Qf, t @l'dlﬁ‘&e%tl'o?fé b3 ﬁsp%”ingfe&fé‘ﬁf id% rﬁ:’t%f@-'o%a%ism—-

m cro-organi smrrepel 'ent agent or m xture ac- cofding to thesnvention has

been added i¢peirldart hdxueeenbe thelgdedt in afainicy @wrgatisgs eo ekber smal |
organi sms, |ike 5 seashells, algae, sea tulips, sea plants and fungi. Such a
pai nt, ref PP 9 FFONRLE SHAENPrepErht the Ireddhafamirnarorgandsnst or use

on Shi ps.  SHESAdY 13YiRe rbsni 8B D | Al | &l QPSR B3

aquacul t ur encl osures, quay~structures a piers. it IS also posSible to
use a m cr Q¥dyssd 98 applied.

Said agent or mixture can be added to a paint or a coating,
10 so that the active formula (1) compound is présent in a con-
centration of 0,1-50 % by weight, in particular in a concen-
tration of 0,2-10 % by weight. It is preferred the most to
add a formula (1) compound to a paint or coating in a concen-
tration of 0,5-5 % by weight, in particular 0,3-1 % by -

15 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-
20 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

25 solvents, consistency modifiers, i.e. thinnexs or thickeners;

and/or preservatives.




10 repell ent agent or mi xture according to the invention in a coating which

may be applied, for exanple, over a coat of paint in order tgtiﬁrwlg
wat ertight surface or a surface with other desired propertieg. gt ngher

enbodi nment nvention is a paint or a coat- 3.s ing corresponding to
t hat descryﬁiﬁhgﬁgég for Iand-based ip: stallations andpénggpﬂwggw in
particul ar of the kinds based on wood, such as tinber, wooden panels and

simlar. A Biological Experinment in order to illustrate the biological
activity of psai ¢cin 0 a.biological experinent.was carried out as wll
described b -e%! B‘EF’EiFﬁ*é %?%‘B%‘?’r‘ﬁ%’?ﬁ %%g‘%%et ErEASEalEi ft REIRFNBT dESRY T bed
bi ol ogi cal %ﬁbhVEBYWBBQheéfﬁ&éréﬂé¥§éhiﬁhJﬁ%pbﬁ@ehﬂVQﬁéhﬁnor'ﬁix@ﬁﬂ@rac-
shi p- bott om subst ances or Eglnts capsai cin and/or other fornula (1)
conpounds cegrdiaghtevehet tevenktiowihdedeem eddedsinonrdatr boi prasvarsted i n

t hi i t. 2 6 2006 WO 2005/ 025314, PCT/ N02004/ 000270 12
Epor | noet RS HERECRARE ATETTo TR SRR Sy ORHEE SRR LL aPFGRBLamE ook ike

shi p-bot § omsepahBl1Ehak1das, beap ety edelr peantsbangi 8gagi Theupaint has
the trade mark Fabio Eco™T and is produced by International 5 Paint,
Akzo- Nobel . paidif f eedarrednivems dtamnifondiogtagaint i hisOegpedttpbind g of

Chy mner (1 NGRS SREI UG, o SEiihy (HeeRad FRED PRELRa) oF MAETS RS of
Jm !J)S({ ungbi 0 5e118P8oRs, Hu@t 44 DARICA%HICEnESoBuEEB! FQhay THerRA IHes
and piers. It is also possible to use a micro-organism-
10 repellent agent or mixture according te the -invention in a
coating which may be applied, for example, over a coat of
paint in order to form a watertight surface or a surface with

other desired properties.

Yet another embodiment of the invention is a paint or a coat-
15 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,
26 a biological experiment was carried out asg 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

25 concentrations used in this experiment.



o was allowed to rest for 1 hour before application. The paint was applied
to a nunber of plexiglass panels (11 x 11 x 0,2 cn). Atotal of 15 panels .
was painted. 5 panels with the control paint (0 g/ kg capsaicin) gﬁﬁﬁﬁ-@ﬁﬁhls
with 1 g/ 1.cin 5 panels with 5 g/ kg capsaicin The painte anel s were
left to dfgoggﬁﬁgﬁﬁ%ours at 21 C as grescribed by thelﬁpp WO0Zhe panel s
were nmounted onto an alum niumframe and put out 0,5-1 m bel ow the sea
surface on 20 a test raft. The test raft was placed outside a nmarine biol-
ogy | abor atmippramehtaiwgcaendept h of 10 in. The panels were left for a
period from4th July Z001 170 31st August 2001. This period is the nost

growt h-intensive period for marine organisns _on a ship's hull and first of

all for th&apeaicdn ps2Biggraite i Infroesstiatiie ayaidrdlReFBiPnbatEarri eved
for imme- LS. g@{[%_qrg@ , PCT 1000270 13
Aﬁgl;grg ogkg?gm?ﬁg#ﬁghgonggﬁng ana yggﬁﬁ%%g$%é9%§%% S &%ﬁggégggigggout:

The panel s tiver erphet ngi-apiradio Geve! aged of s thedaked Wy InBaraausohapr ovi sus
was evaluated. s vaeraag of the blue nussel Mtilus edulis was eval uated.
Al growt hPeantmneAsgreNoRas - s r&beesmt anpoemsrabdong yetre Rade deiel ni ned.

The Figureg g, 1 g and 5 g of capsaicin per kg of paint. Capgaicin was

first dissolved in 10 ml of a thinner (International No. 3)
and then mixed into the paint. A mixture of just Fabio Eco
and ‘10 ml of thinner was used as a control. The paint mixture
10 was allowed to rest for 1 hour before application. The paint
was applied to a number of plexiglasé panels (11 x 11 x 0,2
cm} .
A total of 15 panels was painted.
5 panels with the control paint (0 g/kg capsaicin)
15 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 gea surface on
20 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 perliod 1s the most growth-intensive period for marine
organisms on a ship's hull and first of all for the sea tulip

25 Balanus improvisus. The panels were then retrieved for imme-

diate analysis.



The results of the experinment, which are illustrated in the 20 Figures 1-6,
show that significantly lower growmh is achieved by a treatnent with a
concentration of 5 g of capsaicin per kg of paint than by the 2;@@(}@‘(612{]{1'5
treatnent”dﬂi&gga shows in a bar chart the coverage of the sea tulip

Bal anus inprOV|§u ith the 3 different surface treat neREENO200400PPR bar s
denote mean val ues and standard deviafions for S repetitions. As appears
fromthis chart the coverage is significantly |ower on surfaces treated
with 5 g of x¢3Rsaksi BeP8Loktho Of paint than in the 2 other treatnents
(1-factor anaryg$§‘ﬁfhzﬁ“varfance, F2,12=40, 5; p<O 0001) . Reduction in
gromh is 74 neasured as coverage of the sea tulip. Figure 2 shows the
cover age of Thiefpliewimgsahalyres f wrhulpagielienwereocaespeddouy: way t o t hat
descri bed f& Figurﬁ 1. The bars denof e nean val ues and standard devi ations
for 5 25 r E}‘Et g Worg CRHF 2005/ 025314 PCT/ N02004/ 000270 14 As
appears fromoyBLaghabs Chigs teed NAILIH SN IDLLGRELY wé}?g&éimd.

di fference between the 3 treatnents (1-factor “analysis of variance,
F2,12=3,8; Fecocbdye €fgihe Blishowssdic Mpyttiluei gitldé vae évabhatggdwt h on the
pan- s els é&é t he tgree | fferent treatnen%g. ge bars denote mean val ues
and st andar 814eFF SV FBNT tihe P (As ST P Sg eaPd FRenvehieeididit, the
treatment Wb gefeffiigapsai- cin per kilo of paint gives a statistically

| ower growth than

The Figures

The results of the experiment, which are illustrated in the
10 Figures 1-6, show that significantly lower growth is achieved
by a treatment with a concentration of 5 g of capsaicin per

kg of paint than by the control treatment.

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 deviatioms for 5

repetitions.

As appears from thisg chart the coverage is significantly

lower on surfaces treated with 5 Q of capsaiéin per kilo of

paint than in the 2 other treatments (1l-factor amalysis of
20 variance, F2,1=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 S

25 repetitions.



the two other treatnents (1-factor analysis of variance, 10 F2,12=12, 6;
p<0, 001). Reduction in growmh is 64 % neasured as a reduction igﬁ@\% %Lght
of total growth. Figure 4 shows pictures of the five surfaces t AMb h

the contr | 0 g/kg). Figure 5 shows pictures of fhe five surfaces
treated wit Ogﬁgﬁ%ﬂg | onest concentratjon of 1 g/kg. Fi BéTlgoédoélﬁ@@ pi ctures

of the five surfaces treated with the highest concentration of 5 g/kg. By
optical conparison it can be seen clearly that the surfaces in Figure 6

have consi der.a- bl | ess _gr h .t han .t he control .surfaces, .20, hesi s
Strategy ant°APPERpSE fﬁorgyénﬁﬁses]?% ‘ﬁﬁe‘%yl 8‘2‘85& %anocﬁgig?'ﬁﬁ%ﬁ% det ai | ed
synt hesi s d%&?ﬁ&ﬁib@ﬁtf@iﬂ@ﬁaﬁww(ihei S tgkdeRehelo - Redesences are
made to sone l[iterature collected in a literature list at the end. Several

synt hesi s nenpdpsis Sf NG LB, \iD.:2098) 0 IBILP5PCT/ NO2004/ 000270 15 for
capsai cin and ot her capsaicinoids are known.5-3 In the present case the
bi ol ogi cal activity of capsaicin on marine mcro-organisns is of particular

interest. | Q. rot - t et psAf G Y .S
strategy fo?lgﬁggr?v%gtg‘ggo %gﬁﬂeﬁﬁ%ﬁag%bgg% gg*\:/%?‘on%%d,tkllﬁm\?\h%{ {he car-
bon-car ben d@sbEerbohd timsed abif fearac edehymantat bDhe cdoab® ndeddstplmedaond. A

general synthesis strategy. is shown in diagram 1. HO HO
values and standard deviations for 5 repetitions.

As appears from this chart, the treatment with 5 g of capsai-
cin per kile of paint gives a statistically lower growth than
the two other treatments (1-factor analysis of variance,

10 F2,22=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

15 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 comparisom it can
be seen clearly that the surfaces in Figure 6 have considera-

bly less growth than the control surfaces.

20 Synthesis Strategy and Attempts to Synthesize Phenylcapsaicin

Capsgaicinoid

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



M'" / NRMo! \HZCO R 0123 1:.RPh 1) 1} HO HO MOI ~HO O 4
I 5 u RR THPO-~/I _ R THPOHo 9 7 6 Il 6:R=Ph Il THPO-, gl %@g
10 11 io Diagram 1. Retrosynthetic analysis of capsaicin alkymi rNﬁJV %

2 8 NOV 20QQ Y¥?£Q95/025314 PCT/ N020041000270 16 The sxnthe3|s strategy
f or capsa|C|n APRYRE anal ogues i s genygeral with respect TR ne base
material 8 (R = aryl, alkyl etc.). By varying the R group different
capsaicin al- kyne analogues can be synthesized, and can thereby be evalu s
ated with Zod ewps=aikiial a@jdcathactd:alb:‘sa(lcﬁhﬁdsi r=&fe tkauoget. > nMietde 1 (R =
Ph) yields the alkyne phenyl acetylene (

present case the blologlcal act1v1ty of capsaicin on marine

micro-organisms ig of particular interest. In order to pro-

duce more potent capsaicinoids, a synthesis strategy for

5 derivates of capsaicin has been developed, in which the car-
bon-carbon double bond has been replaced by a carbon-carbon
Eriple bond. A general synthesis strategy is shown in diagram

1.

HO. A R HO. P R
Y 2 i =
N Z NH;
20 . MeO
0 > 0

i 2 3

&
HO ] = HOM
e0” N H 0
o

1:R=FPh

THPO A~~~ r—— HO A~ ~1

10 i1

10 Diagram 1. Retrosynthetic analysis of capsaicin alkyne ana-

logues.



Ph) and 4- hydroxy- 3- net hoxybenzal dehyde (vanillin) (4) and 5-
chloro-I|-pentanol (11) as base nmaterials. 4-am nonethyl-2- nethoxyphenol
(vanillylam ne) (2) was synthesized fromvanil iolin (4) as d gmﬁﬂp$ﬁﬁg
the litera -Chl oro-1-pentanol (11) was first E a

et her by the ﬁgsgﬁg *stan- dard reactign conditions. pﬁﬁﬁ,ﬁﬁ@ﬁ %ﬁgspondi ng
THP ether (10) was forned in a 95 %yield. Attenpts at a substitution
reaction (Sx2) with |ithium phenylacetylide in THE did not is give a desired
product (7)Thecspogthdditehiatmaslesyy Facetgpsalbcin enltvtk amzldpes dsdgkifid

el i mnation ). from10 was ob-. seryed with the result that the
correspondiﬁ‘é)EL il AREPeThe £ PG ﬁi&ﬁﬁ%tbaﬁﬁ T A Lﬁn@?@n?%}etyl i de

gave the saiBfe-ertiht,. pihiarRial! eﬂawﬁsgﬁm%%ﬂi@sfeﬂ&tb% adeqyepged into

the 20 correspondi ng i odine anal ogue 9 in a Finkel stein réaction. Now t he
substi t ut i drynee FotElogusenicaax bel Egnthgsizred t endil cark Wwiergbyabef evakd-i n an
85 % vyield. Q%%dzc talx§ed renpval - of the IHRtErot ction20 in 7 azve t he
al cohol % i%%h " Ak PAPLOELGRbIRF 9 g TS Jdistef2B88HN' s

chrom c aci | qatdzon] ppga %54111 | ' igld. 5
was then rr&ebalgté%)gwqt h(ht hi 5r?3| Y’%ﬁw)gi 1glzéand t éé %&&?ggﬁﬁﬁgga%é ﬁchI oride
3 was fornegh)i rangh 48hydrpxgl-d -méhboxyivent sailgiatgats | Gmnidiltim)t HHeé) aghd shl ori de
(3) and vanillyl am ne 2% ave the target nolecule .

7- phenyl hepteLATd--REPGe pﬁdea y28 RSedlaiaisdifry tafdacperhyh-an 86 %

yield, whi GleiRsfdlends t(k}sni&wfﬁm@ KW, NS ARYRL 1BRAN s5Y AL sﬁiﬁ.ed
before. The 1 nven~ tors suggest-phenylcapsaicin as trivial name tor 1. 2 0
NOV 2006 \MAr20@5/ @253&4cPEhbeN02A08hd D rature, ® 5-Chloro-l-pentancl

(11) was first protected as a THP ether by the use of stan-

dard reaction conditions. ***

The corresponding THP ether
(10} was formed in a 95 % yield. Attempts at a substitutién
reaction (S»x2) with lithium phenylacetylide in THF did not

15 give a desired product (7) because lithium phenylacetylide
reacted as a base and HCl elimination (E:.) from 10 was ob-
sexrved 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

20 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

25 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-

s0 methoxybenzylamide (1) in an 86 % yield, which, as far as the

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

tore suggest phenylcapsaicin as trivial name for 1.



17 Ph THPO, | Lt -" Ph THPO 9 THE 7 Nal OC - Reflux | PPTS Aceton MCH
Reflux HO55 C Ph THPQ,,-~~Cl 6 101 CQ2(OH)2 r DHP Aceton . PPTS Ph -CM
RT OC - at HO Ho" ~,C1 5 0 11 SOCI2 | 100C Ph C
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N Ph
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Aceton MEE H
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THPO _~_~_C HD\/\/\/G
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2. HClag, Reflux :@\\
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Diagram 2. Experimental

General:

HO

5 NH
H Ph
1k z
MeQ
o 1

Nuclear magnetic resonance spectroscopy, NRM 300 MHz H-NMR

spectra and 75 MHz YC-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 (3 76,9 ppm). Thin-

i0

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-

1. HCOZNHﬁlﬁLW Qe 0




MOl / NO 1 D agram 2. Experinmental Ceneral: Nuclear magnetic resonance
spectroscopy, NRM 300 MHz 1H-NMR 5 spectra and 75 MHz 1. G-NMR spectra ‘e
acquired on a Varian 300 MHz spectroneter. Tetranethyl sil ane (Tl\éﬁ N Z\ﬁéd
as the intgsnak ndard. Chem cal shifts for 'H NVR spectra are given in
ppmrelative to . 13C-NMR spectra gge given in ppm fEFAORP0407
deuterated chloroform (8 76,9 ppm). Thin 1o | ayer chromatography was
performed on silica gel plates from Fluky (silica gel/DC Al ufolien silica
gel with fEwevésteht lighti cé¥ ofA =p25d. nhd. o60#I8h. MORer apytrs: Wercd viet ect ed

with ul 2 006. WD 2005/ 025314 RCT/ N02004/ 270_18 traviolet light,
W (?. = Zgﬁ%EBFPWFhCI\W‘ﬁ eé'g“terﬁZs o ISH it gggﬁo% ofF CCERIMPR 14 ¢) in
et hanol (1 oY ?ﬁ%% PRGN ridmlykdagoyphos hd ' ,
ceriun(lV) gg?glﬁg%:e m 2 gﬁ%c}s 98 "% I—]fZ}'(g&ao(vL?Gq% ?Pf n %&?Q?ﬁ%ﬂ&%@and
devel oped $2bg) handli 8§ % h&SoOk| (ba gl ipl atseerwi(lB0amhd) - and @evdbdped
Chem cal s were supplied by, Fl uka, .Sigma Aldrich, Acros, Meyrck ., and
Lancast &r . P¥t Hﬁﬂ’égggd?]?? r%lffb‘?%&?g- \Hg@ée@s@&tﬂhén RAectt RWEYPL Dy
tetrahydro r f ' b h = ooty er, n. 10
2-(5-chl or%%ﬁ?? o;§<y tet r%mloéézjﬁwpgﬁ'g#g'( %géﬂg 'E?%ﬁjf%llr?’o-ifql;geyéft gir?%{&?lz, 26
g, 0,1 nol andakadtaseéredstandiand diiydnjomenhbtliganeefdOfsed )when neces-
3, 4- Di hydr o- 2H p]grane (12, 62 %, .

sary. Dry tetrahydrofuran was generated from sodium-

benzophenon-ketyl under argon.

10 2-{5-chloropentyloxy)tetrahydro-2H-pyrane (10):
5-chloro-l-pentanol (12,26 g, 0,1 mol) was dissolved in dry
dichloromethane (400 mL). 3,4-Dihydro-2H-pyrane (12,62 g,
0,15 mol) and pyridine toluene-4-sulphonate (1,26 g, 5 mmol}
was then added and the reaction mixture was stirred magneti-

15 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

20 mL) and then dried (MgSos). Dichloromethane was then dis-
tilled out on a rotary evaporator and yiéidéa 15,6.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}
25 (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



0,15 nol) and pyridine tol uene-4-sul phonate (1,26 g, 5 mol) was then added
and the reaction mxture was stirred nmagneti is cally it a nitrogen:

at nosphere at roomtenperature over night. Sodiun}hydrogen-carbgqyygy ggm
sat ur at ed §ﬂ;ﬂ%&&£3%150 m.) was added and the phases WerLe agﬁara ed.” T
aqueous phase  Wwas then extracted mﬁtEQdichloronethane PUTROIBUMBT The com
bi ned di chl or onet hane phases were washed with water (2 x 20 20 nL) and then
dried (MySo4). Dichl oronet hane was then dis- tilled out on a rotary

evapor at or wasl distieted & @ @ToHhryotvappaheoy el Tigaw widiaddVRHirg cated a
pure product. _2-(5-iodpentyl oxy)tetrahydro-2H pyrane (9): A solution of

2- (5- chl or opehty | sBbaigted SR SoG015 R, sﬁéora@? was dbsseived im drmpl) in dry

acetone (5 S in . [ [ tion of
odi um i odi RERYHE P90 S8y ] R chRoRiHRORE ER)ude 9 B BT o1

m xt ur e wastatiefdise idd aut om0 ge roahBPSEREHSr VES, Q}Mdin@f toar, 2col i ng
the precipitated sodiumchloride was filtered out and acetone 2 0 NOV 2006
WO 2005/025838 ‘HAeriNee o/ loat:shy broyn qas- (4R | indiraiad ¢h ReTeoPER(-
evaporator., Jhe residue which still contained some sodiumchloride was

di ssolved in"dry pentane (200 mL.). Sodium chloride was filtered out and
pen- tane distilled out on a rotary evaporator, yielding 26,2 g s (88 % of
a yellowi sh brown oil. NMR indicated a pure prod- uct.

2- ( 7- pheny| el ~ghanyiept-tcetynglpay bt etk gyyduwme- ZHpyBuid (733, 3 nL, 50 mmol
1.5 M wvas J?t?l?iEd(:’jBn, 3drmcl)’..piS Stoom?nog?gi,s M) was added in drops to a mag-
netically stirred solution of phenyl acetylene (5,11 g, 50
10 mmol) in dry tetrahydrofuran (200 mL) at 0 °C in a nitrogen
atmosphere. After all the BulLi had been added, the reaction
mixture was stirred at 0 °C for 30 minutes. A solution of 2-
(5-iodpentyloxy) tetrahydro-2H-pyrane (9) (14,91 g, 50 mmol)
in dry tetrahydrofuran (100 mL) was added in drops at 0 °C.
15 Adding completed, the reaction mixture 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 aqueous phase was extracted with petroleum
20 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.

25 7-phenylhept-6-yn-l~ol (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-



‘netically stirred solution of phenyl acetylene (5,11 g, 50 to mml) in dry
tetrahydrofuran (200 nmL) at O Cin a nitrogen atnosphere. After all the BuLi
had been added, the reaction mxture was stirred at 0 C for. 309m Rt

solution of 2- (5-iodpentyloxy)tetrahydro-2H pyrane (9) (14,91 ggrpégmm‘ﬁZWA

in dry tetkegnedselsiaan (100 ) was added in drops at Op&ynbSoofeibid
conpleted, the reaction m xture was abhj owed to reach roomtenperature in

order then to be refluxed over night. The reaction was nonitored by
thin-1ayer chromat ograEEy (TLC)._  VWhen all the base material had been
converted, kered PIoTLEL) Whemsahlddr nFe Retagiasubaghhsenvasnexxtedi ed

with petrol t e pQi.nt_ 4Q- ( ..Jhe conbi ned
or- ganic pﬁ%gle.%gagrgg%vaéﬁ%%h\?\nﬂ?% é/\ﬂla‘?eorn %4@5} t%%ym%végﬁgag!rj%e &(‘1(7@%) .
Petrol eum et{hen was dastidded ovttion regiduery TRrapguebalophayé aksk ngk-11, 6 g
(8 %9. NMR indicated a pure product, and further purification was

t her ef or e nétagbedsyakly. Potraleyme mihatptbeifAng. BPip) 40PGP| BF hEEE0
t ol - 4- syl ph 0 . tically stirred
ol ut onof 152 $B ket I HED: s ST BaBHRE bRaBes THINZ MEBMLY Bledl " O

50 mmol ) i nwdegrmethandd mi Bhdigricthamgeact | CidXilHE MR oSkl kbedrat 55 C

and noni 2 6 NOV 2006 WD 2005/ 025314 PCT/ N02004/ 000270 20 torpd by TLC
Wien al | thevBreraharcyieldedd® beeh Gonder e€da vedlawnvisepws drkk. 1TL&d out

on a rotary e&\?\g@ﬁgigé%$%€?%?%%mé ﬁ%t%rdglLF% was added to the residue. The

aqueous pha?g am et her (boiling point 40-60
O/ Et20

7~phenylhe§t—6—yne acid (5}:

10 érown's chromic acid reagent (13§'mi, 88 mmol, 0,66 M) was
added slowly in drops to a magnetically stirred solution of
7-phenylhept-6-yn-1-0l (6) (7,53 g, 40 mmol) in acetone (400
mL) at 0 °C. After the chromic acid had been added, the reac-
tion mixture was stirred for 1 hour at 0 °C and then at room

15 temperature until all the base material has been converted as
indicated by TLC. Water (300 mL) was added and the aqueocus
phage was then extracted with petroleum ether (boiling point
40-60 °C)/Et:0 1:1 (6 x 50 mL). The combined crganic phases
were washed with water (2 x 25 mL} and dried (MgSO.). Distil-

20 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)
25 (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, ylelding 3,7 g (85 %) of a

brown oil. TLC and NMR indicated a pure product.



s 1:1 (5 x 50 nL). The conbi ned organi c phases were washed with water (2 x

20 mL) and dried (MgSO4). Distillation on a rotary evaporator yi@&g@%]p,% g
(97 %9 of a yellow viscous oil. TLC and NWMR indicated a pure pro GV 2"

7- phenyl hepte85 id (5): to Brown's chromic acid rea 1 , 88

mol , 0, 66 M&\%\%gfﬁzsg@ded slowy in drogs to a magneti cal _?g{]@f)ﬁ?"?@a’%ol ution

of 7-phenyl hept-6-yn-l-ol (6) (7,53 g, 40 mol) in acetone (400 nL) at O

C. After the chromic acid had been added, the reac- tion m xture was stirred

for 1 hour atvafillgbamihien({at: room.s tenperature until all the base

mat eri al has_been_converted as indicated by TLC V\atirﬂéSOO m.) was added
u

and the aque¥B8llpriaBing vahnbhEsicedd oRi #n1H8tFBP athers (F1 1 i ng
poi nt  40-60 0;4: dynd 6; 4 éygFQﬁeﬁThe conbi ned organi c phases were
washed with ag%%EE%Zl% %% Sf?:an ried (MgSO4). Distil 20 lation on a
rotary evaporator yielded 7,3 g (90 % of a pale vyellow viscous oil, which
crystallized when left to rest. TLC and NMR indicated a pure product.

7- phenyl hept 7 6pheauylhabt of 1 yie (@Ld-A-hydmokie A FhgtBoxy Heshsydanids of
7-pheny|hept-6-¥ne acid (5% 28%$4,05 g, 20 mml) and thionyl chloride (7,14
g, 60 mot) WRRERYLEIRERFIN0d ) for 2 hours. Excess thionyl chloride was
removed on aar ghanhy; &Y aper Al ieb@i B0yAod1 IchBSr fe Of3)2 (1 G101 | - TLC
and NMR i ndi cat ed a}pure prg%ﬁ%?¥ 2bo ht%ﬁgin CMD 206%1%223&4 f

PCT/ N02004/ 0R92¥0g 2 1in \Gury |BtyDai2heniP)was added in drops to a suspen-

sion of vanillylamine (2) (3,06 g, 20 mmol) in dry Et:0 (75

AR

mi.) in an argon atmosphgre. The reaction mixture was refluxed
10 until TLC indicated that the bése materials had been con-
verted. Diethyl ether was removed on a rotary evaporator,
yvielding 2,9 g (86 %) of a yellow viscous oil which crystal-
lized when left to rest. TLC and NMR indicated a pure prod-

uct.
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1387 28 NOV 2006 z3 CLAIMS 1. A chenical corrpound characterized in that it

!

“has the general fornula (1) HORj MO /ch Anmbich Ris a substituent
' selected fromthe group of Cl1-C18 alkyl, trifluoronethyl, s C3-Cl2

. cycloal kyl, phenyl, phenoxy, phenyl t hi o, hal ogen. 2. A method for the

production of chem nd of, the fornul HOH R MO NO
" charact er i zeél %le"ﬁ%c GHK‘}E?‘E’BD#“E?F&EZ?%‘PM%W&%‘S&FEFT% fognafBoxyl i ¢ acid

-derivate

H R
! 2
QOD\/NY\/\/
0
1

- in which R is a substituent selected from the group of C;-Cys alkyl, trifluoromethyl,
5 C3-Ci3 cycloalkyl, phenyl, phenoxy, phenylthio, halogen.

2. A method for the production of a chemical compound of the formula (1),

10 in which Z is Cl, OH, R'0, NR', and R" is alkyl and R is as defined in claim 1 with

a vanillylaminé

for producing a capsaicin derivate with the formula (1).



~Q_i0inwhich Zis d, OH R10, NR12 and Rl is alkyl and Ris as defined in
ckaiml with a vanillylamne HO MO/ NH2 for producing a capsaicin :
derivate with the fornula (1). 0 NOY 2006 3. A nethod according to claim 2,
characterized by the further proceeding steps of - converting an ﬁ(ﬁn«i’t )éhfﬁne
.compound M= R in which Mis Li, Na, .K, EtMyBr with a protectdd
5-chloro-I-pentanol THPO - SCI for pf‘%duci ng a protected -acetyl ene al cohol
conpound THPO deconposing the protective group fromthis conpound in order

to producexth I AR j i.dizing this
conpound i r31 ' o‘?éﬂéi&ﬂ%ﬂgacgé}gﬁggga? ﬂgb’gcgg&%ﬁe%ne &ﬁ%@ﬁ?ﬁ@o%e%ﬂ&g 9@’%0 -

possi bl y tr ansfosvariingan fretydeelsompbiml acid to a carboxylic acid derivat R Z
0 2 0 NOvV 2006 :

in which M is Li, Na, K, EtMgBr with a protected 5-chloro-1-pentanol
] THPO A~~~

for producing a protected acetylene alcohol compound

R

THPO\/\/\/

»
r

- decomposing the protective group from this compound in order to produce the

free acetylene alcohol compound

R

. HO\/\/\/
10

*
!

- oxidizing this compound in order to produce the acetylene carboxylic acid



dR—lch-Z 1s as defined in claim2, with the exception of OH, particularly
an acid chloride, R C O 4. A chemcal conpound with the fornula (1)
according to claim1l to be used as a s mcro-organi smrepellent subst ance.
5. Use of a forrmula (1) conpound accordl ng to claiml for the pr cﬁjﬁ?\pgg@ﬁ
a mcro- organismrepellent m xture. Use of a formula (1) con'g : .
according to claiml for the productloﬁ of paints or coatings for ships. 7.
Use of formula (1) conpounds according to claim1 for the producti on of

pai nts or cogt f tha : )
conpounds acc%r‘*élfiﬁgztléc))&cﬁg?érg] i C%agl;ﬁz h’tﬁm %g%atﬁgggpgjfi géﬁ%@%ma‘;&%atl ngs for
wood. 9. Use @floridef ormul a (1) conpound accordl ng to claiml for the
production of paints or coatings for onshore installations.

o

R

4. A chemical compound with the formula (1) according io claim 1 to be used as a

5 micro-organism repellent substance.

5. Use of a formula (1) compound according to claim 1 for the production of a micro-

organism repellent mixture.

6. Use of a formula (1) compound according to claim 1 for the production of paints or

coatings for ships.

10 7. Use of formula (1) compounds according to claim 1 for the production of paints or

coatings for marine installations.

8. Use of formula (1) compounds according to claim 1 for the production of paints or’

coatings for wood.

9. Use of a formula (1) compound according to claim 1 for the production of paints or

15 coatings for onshore installations.



