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METHOD FOR TREATI NG PAIN : ' Thi s invention provide

nmet hod for treating pain 5 conpri sing adm nstering afbolfd‘ -S
2-met hyl - 4- (4- met hyl - 1- pi perazi nyl ) - 110+ thieno[2,3-b][1,5]

benzodi azepi ne, (hereinafter referred as "ol anzapi ne") and Drug
Useful in the Treatnment of Pain to an animal in need of such

treat ment. 10 This invention relates to a therapeutic

conbi nati on of conmpounds to provide anal gesic activity. :
Surprisingly, we have discovered that ol anzapi ne can be particularly
useful for treating pain when used in conbination with a Drug Useful
in the Treatnment of Pain. 15 More specifically, the invention provides a
met hod of synergistically treating pain in an ani mal using

ol anzapi ne in conbination with a Drug Useful in the Treatnent of

Pai n : '

ELIMINATION AND INHIBITION OF
BIVALVE MOLLUSK. ATTACHMENTS

IR 3453B

BACKGROUND OF THE INVENTION

This Application claims the benefit of United States
Provisional Applications 60/011,485 filed February 12,
1996.and 60/030,921 filed November 14, 1996.

This inyention is a process for the eradication and
iﬁﬁibition of bivalve mollusk attachments to solid

5 surfaces immersed in water inhabited thereby. More
particularly, the process_involves.the introduction into
water inhabited by bivalve molluskg, in various stages of
development, of a s?ecific tertiary amine salt in an
amount at least sufficient to inhibit settlement of the
10 mollusks to any proximate SOiid surface.
OCne form of biyalve mollusks, Zebra mussels, are

believed to have been first delivered to North America
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to provide a synergistic effect. There are many Drugs
Useful for the Treatment of 20 Pain which are known in the literature
and to the skilled artisan. Oral conbinations of aspirin with
codei ne or other narcotic anal gesics are known to provide additive
anal gesi c effects in man. The Pharmacol ogi cal Basis of
Therapeutics, 5th edition, Macm |l an PubLis%ing Co., 1975, 25 pp

325- 358. More active anal gesic conbi nations are in

const ant demand because they offer the attractive possibility of
relieving pai nfxionh Buadgree d rd ddweg dsy 1 dsdr edfy adishiip shimy discharge of .
expected side effects and toxicity that would otherw se 30 result from -

hi gher dosagesthel balaulst B pRiHdGEWMaters, coldesSidlife e qMidse Bs
synergi stic conbination effect. Such a conposition is the subject of

the present in rit(:?{g_g,y (§3|$V31°P§(;dt iandt sprel#d it%é&h éhréathgﬁlaﬁnzLaﬁiéﬂﬁe a%?é; for

provi de ant ot C vityrand | s nhow=conirer Cl y ava

35 the treatnment of psychosis. (O_anzapine is a known conpound

and descri bed PHryoyndpzgeriviggs snmbdakes.as bei ng usef ul for the
treatment of schizophrenia, schizophreniform WO 97/ 35586

PCT/ US97/ 04721 Zebra mussels, in both the mature and larval

10 (veliger) stages, cause serious fouling or obstruction
problems by attachﬁent to subsurface solids.and then to
the shells.of each other to build clumps of the mollusks
across openings in conduits,le.g., cooling water intake
énd effluent pipes of industrial and electrical

15 generating plants, and intakes of water supply
facilities. Additionally, the mollusks excessively
weight stress or foul ténk and cooling tower walls,

" underwater equipuint, ship bottoms and ballagt
compartmehts, oil rigs; lbcks, docks, pilings, dams,

20 linings of canals, anchors,-gratings,'valves and various
other subsurface structures and equipmént in water
infested with these organisms.

For_the purpose éf this invention, the term bivalve
mollus#s includes Zebra mussels (Dreissepa polymorpha)

25 and other bivalve mollusks haviné larval (veliger) stages

which are free to swim and attach to (settle'on) solid



- 2- . disorder, acute mania, mld anxiety states, and psychosis.

U.S. Patent No. 5,229,382 is herein incorporated by reference in its
entirety. Surprisingly, and in accordance with this invention,
Applicants have di scovered that 5 ol anzapi ne can be useful for the
treatnment of pain and can provi de a Egnergistic ef fect when
adm ni stered with one or nore Drugs eful in the Treatnent of Pain.
A anzapi ne - could address a | ong feIt need for a safe and effective
treatnment for galn resent inve rrovi des a

met hod for f?F@ﬁtlﬁggpalﬁlESHBPF§Pﬁ§ aEHFﬂﬁét@PFﬁS ?oqgr AEPERA in

need t hereof, an anal gesi c conposition conprising ol anzapi ne or
a pharnaceutichug§nés¢epndbAeisaﬁC chemeof(Cazbdcuhe flumbdneals ZebbBaugs
Useful in the Treatnment of Pain in a weight ratio of ol anzapi ne to

Drug Useful inghhe guaghgentisgblBahavel £fibeBus tentadbest cangedlbyiaal
ol anzapi ne to from abouf one (1) to about one t housand (10 0) parts

comaost 1 on 1 cchPEadEPhiER eftpre £irm"Bhlachlens £o ppdsmwasPrSPliH C

Treatnment of Pain_of from about one (1) part olanzaplne to from
about one (1) surfacegg about hundred (100) parts Drug Useful in the

Tr eat ment of Pain. An especially preferred ratio is from about one
25 part ol anzapine (1) to fromabout one (1) to about thirty (30)
parts Drgilg Useful in the Treatnent of RBRIOR ART further preferred
rati o may be from about one part

There are various prior publications disclosing the
chemical treatment of water inhabited by mollusks to
prevent settlement on or'to effect detachment of the
mollusks from solid subsurfaces. Some of.thése prior

15 references are directed to quaternary ammoniuﬁ salts and
polymers thereof, and mixtures of the salts and polymers,
e.g., U.S. Patent Nos. 4',857,209,; 5,015,395; 5,062,967;
5,096,601; and 5,290,805. Other prior publications teach
the use.of water soluble C;-C,; alkyl guanidine salts tb

20 control mollusk fouling, e.g., U.S. Patent No. 4,816,163.
A literature reference, Public Health Report; Vol. 82,
No. 9, 9/67, pp. 833-9, "Tests of 15 Experimental
Molluscicides Against Australorbis Glabratus" teaches
that both the mono and.di (N,N-dimethyltridecylamine)

25 salts of Endothall are effective at 10 and 5 ppm



ol anzapine to from about one (1) to about ten (10) parts Drug Usefu
in the Treatnent of Pain. A final preferred 30 rati o may be from about
one (1) part ol anzapine to from about one (1) to about three (3)
parts Drug Useful in the ‘Treat ment of Pain. One
preferred group of Drugs Useful in the - Treatnent of Pain are
Non- St eroi dal Antiinflammtory 35 Agent s¢ (herei nafter "NSAIDS') and

i nclude, but are in no way limted to salicylates such as aspirin.
Anot her preferred group of NSAIDS include, but are not limted

WO 97/ 35586 respectively to kill Puerto RicafCENAS9%.04THlorine,

- 3- to, indonethacin, ibuprofen, naproxen, fenoprofen,

tol metin, suligdae,rated,ofRRamBimple! Y ¥H i i/RHIG3Bn of chlorine
fl urbiprofen, and dicl of enac. Particularly preferred NSAI DS

e Y LR 3, oo SRR R A PR
i nvention further provides a conposition
been the prevalent control agent for mollusks. While the
known chemical treatments for the control of Zebra
10 mussels are generally effective, their usé can result in
undesirable environmental consequences, particularly with
respect to persistence and toxicity to nontarget
organisms.
Tertiary amine salts of 3,6 endoxohydro-
15 orthophthalic acid are disclosed in U.S. Patent No.

3,207,593, issued September 21, 1965, as effective for

the control of submersed aquatic plant life.

STATEMENT OF THE INVENTION
This invention is a method for the control of
20 bivalve mollusks ﬁo effect detachment fromland inhibit
settlement on a solid immersed in water inhabited by said
mollusks comprising inﬁroducing into said water a

tertiary amine salt of an inorganic or organic acid, the

| THIS SHEET HAS BEEN
—_— " REPLACED

i
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for treating pain conprising ol anzapi ne or a pharnaceutically

acceptable salt or solvate thereof and 10 one or nore Drug Useful in the
Treatnment of Pain in a wei ght ratio of olanzapine to Drug Useful in
t he Treatment of Pain of from about one part ol anzapine to " from
about one (1) to about one thousand (1000) parts -Drug Useful in the
Treatnent of Pain. 15 A anzapine is of the formula
NCH3 [err] 20 or an acid addition salt thereof.
It is especially preferred that ol anzapine will be the Form I
ol anzapi rse pol yamimEh teddical s afpaid sakwyderived pimwherani driinethaning
pattern as represented by the foll ow ng I nt erpl anar spacings: 25
d the formula: 10. 2689

Rl

10 R-N

where R is an aliphatic hydrocarbon group.containing from
15 about 6 to about 20 carbon atoms and R' and R" are the

same or different alkyl radicals having from 1 to about

20 carbon atoms, and ﬁixtures of said amine radicals,

said amine salt being introduced at a rate and for a

length of time sufficient to at least inhibit settlement
20 of the larva stage of mollusks on said solid.

This invention also includes a method comprising
first eradicating, by any means,.bivalve mollusk
attachments to a solid immersed in water. Preferably, a

. tertiary amine salt as defined above is introduced into
25 the mollusk infested water at a rate and for a time |
sufficient to cause detachment of said mollusk
attachments. Then, introducing into said water the
above-described tertiary amine salt but at a rate at

least sufficient to inhibit the settlement of larva stage

\ .
. THIS SHEET HAS BEEN
This Sheet REPLACED |

T




8.577

7.4721 .
7.125 6. 1459 , WO 97/ 35586
PCT/ US97/ 04721 . -4-
6. 071 5. 4849
5.2181 5.1251
4. 9874 6 4.7665
4.7158 4. 4787
4. 3307 4.2294
4.141 5 bivalve mollusks to said solid3. 9873
3.7206
DEIAlLEQ_DESQEIEIIQN_QE_IHE;lNYENIIQH
Bivalve mollusks in various stages of maturity are
eradicated in accordance with this invention by exposure
for a period of time to tertiary amine salts wherein the
10 amine radical is derived from an amine of the following
formula:
////R'
15 R-h\
R” .
where R is an aliphatic hydrocarbon group containing from
20 about 1 to about 20 carbon atoms and R' and R” are the
{
same or different alkyl radicals having from 1 to about
20, preferably from 1 to 8 carbon atoms. Examples of
these alkyl radicals include methyl, ethyl, propyl,
butyl, hexyl, octyl, decyl, dodecyl, octadecyl, eicosyl,
25 and isomers thereof. The aliphatic hydrocarbons
represented by R include, for example, the C,-C,, alkyl
radicals described above for R’ and R" as well as those
groups on amines obtained by reductive amination of the
acids from animal fats and vegetable oils, particularly
_\_\#“____—_h‘___;~‘
s THIS SHEET HAS BEEN
This Sheet H. laced | | 'REPLACED

i




3. 5645
3.3828
3.134
3. 0638
2. 8739
2. 7217
2. 6007
pattern

3.5366

3.2516

3.0848
3.0111
2.8102

7 2.6432 _
A typical exanple of an x-ray diffraction
for Formll is as follows wherein d represents the

I nter pl agar spe_amawaaﬁdl cbkehuk LeREeS Ghlish! mvteygh.»eabmﬂa@attu\ye 12 to

I ntensities:

10. 2689
7.4721

10

15

20

25

100

err

lglcarbon atoms in the chains. Of pﬁ; %gular v%éqﬁ)for
this invention are coconut oil amines (predominantly
twelve and 14 carbon atoms) which have been converted to
tertiary amines by alkylation. However, other tertiary
amines within the above structural configuration are also
operable.in this invention and such amines may be
obtained by the amination and subsequent alkylation of,
e.g., caproleic, oleic, linoleic, tallow, and soya acids.
Altefnatively, these tertiary amines may be obtained by
conversion of the acids to an amide with a di-lower alkyl
secondary amine folloﬁed by réduction of the carbonyl
group. Specific amines which are preferably used to form
the salts useful in this invention include N,N-
dimethylcaprylaﬁine, N,N-dimethyllaurylamine, N,N;
diethylmyristylamine, N,N-dipropylstearylamine and the
1iké. However, because of availébility and cost,
mixtures of amings are most preferably used such as the
mixtures found in N,N-dimethylcocoalkylamines, N,N-
dimethylsoyéaﬁine, synthetic fatty acid amines, and the
like. The methods of making these amines are well known,

the various processes being disclosed in the text by



VO 97/'35586 | - PCT/ US97/ 04721

6. 1459 3.12 6. 071 ~5.12
54849 0.52 5.2181 6. 86
5.1251 2. 47 4.9874 7.41
4. 7665 4.03 4.7158 6. 80
4. 4787 14. 72 : 8 4.3307 1.48
4.2294 23.19 4.141 11. 28
3.9873 ~9.01. o 3.7206 14. 04
3. 5645 2. . . .

3 3828 5 3 %tle entltlgd Industrial Organlcgygggggen Coﬁpgénds
3.134 0.8 ) 3. 0848 0. 45
3. 0638 1. GBeinhold, 1961). ©3.0111 3.51

The tertiary amine salts of this invention contain
amine radicals as previouSly described while the acid or
anhydride useful for the formation of the salt with the

10 tertiary amine may be any inorganic or organic acid or
anhydride thereof which does not appreciably decrease the
activity of the tertiary amine moiety. The inorganic
acids will include, for example, compounds of the formula
HX where X equals chlorine, bromine, iodine, -NO;, -HSO,,

15 -H,PO, and the like. The organic acids will include, for
example, di- or polybasic_carboxylic acids containing 1
to 24 carbon atoms, e.g., 3,6-endoxochydrophthalic acids
and its anhydride (see U.S. Patent 2,576,082).

A tertiary amine salt of preference is the inorganic

20 acid salt of mono- or'di—‘N,N-dimethylcocoamine, based on
cost and commercial availability, or the inorganic acid
salt of a synthésized.chemical.equivalent fheredf.
~ The 3,6-endoxohydroorthophthalic acid salts of this
invention will have less than three double bonds in the

25 endoxocarboxylic acid ring, but may have all three



2.8739 0. 79 | © 2.8102 1.47

2. 7217 0. 20 ' 2.6432 1.26

2.6007 0.77 The x-ray diffraction patterns set out
herein were obt ai ned using a Sienmens D5000 x-ray powder

di ffractoneter havi ng a copper Ka radi ation source of wavelength, 1 5
=1 541A It is further pref®rred that the Form |

ol anzapi ne polynmorph will be adm nistered as the substantially pure:
Form 11 ol anzapi ne pol ynor ph. WO 97/ 3556

PCT/ US97604721degrees of ring saturation and thus widl include 3,6- As
used herein "substantially pure" refers to Form Il associated with

| ess than aboutn@¥xbailydropithobithnlic acidsgsYet.gan about 2% Form I, and
nore preferably |less than

|
C
- /l\
10 o ' _ -C C-COO~
I o I
-C l C-Co0-
\ /
F
15
3, 6-endoxotetrahydroorthophthalic acids, (e.g.
N
/1 \N/
: -C C-CO0-
20 - ' : I o
-C C-CO00-
N/ \
C
and !
25 ,
_ c
N/ |\
-C C-CCO-
! o |
30 -C C-CO0-
/ \ /
c
!
and -3, 6-endoxohexahydroorthophthalic acids (e.g.
35" : .|
C
N/ \N/
-C C-C00-
: . | O 1
40 . -C C-CO0-
EARA

c
1



about 1% Form 1. Further, "substantially pure” FormlIl wll 5 preferably

-contain | ess than about 0.5%rel ated substances, wherein "rel ated
sUbst ances" refers to undesired cheni cal i npurities or residual
solvent or water. In particular, =~ =~ "substantially pure”™ FormIl should
contain | ess than about 0. 05% content. of acetonitrile, nore '
preferably, less than 10 about 0.005% &fntent of acetonitrile.
Additionally, the pol ynmorph of the invention should contain |ess
t han 0. 5% of associ ated water. The pol ynor ph
obt ai nabBe by tlife thrigc &oumnudie ilatter compaundss2ipa.entthé |hexahydro
designated as Form | and has a 15 typi cal x-ray powder diffraction
pattern subst aricmpdundss or endothAl1®)s arebittid g d firied ¥ TR T PFHW0
X-ray powder _ diffractometer, wherein d represents the interplanar
spaci ng: ' d -
9. 9463 used. | 8.5579
8. 2445 , 6. B862 )
6. 3787 Where anhydrides are used; sypyple of water is
5. 5895 ' 5. 3055
4.9815 required, of course, to cause hyi®dysis to the dibasic
4. 7255 o . 4.6286

10 acid. In addition to the unsubstituted acids, monovalent

radical substituted derivatives may be used and such
substituents will include halogens (e.g., chlorine,
bromine, etc.), lower alkyl, lower alkoxy,-lower-aryl,
lower aryloxy, nitro, cyano, haloalkyl (e.g.,

15 trifluoromethyl) and like groups. The substituted acids '
from which the salts useful in this invention are
derived, are described and their preparation given in

s g U.S. 2,576,080. |

Examples of the techniques which may be used to

20 prepare these salts are disclosed in U.S. 2,576,082.

The compounds used in this invention when made from
commercial amines are generally clear or slightly turbid
tan or brown oils or_syfups'which do not readily lend
themselves to crystallization. This resistance to

25 crystallization is probably due to the fact that the

commercial amines used to form the salts are comprised of



4.533
4.2915
470855

PCT/ US97/ 04721

3. 8254
3. 6983

3. 5064

3. 2806
3.1118 °
2.948

10

15

20

25

4.4624

4.2346
- WO 97/ 35586
-7
l.7489
. 5817
3.3392

more than one discrete amine gspz%gi?ﬁs and such a mixture
makes crystallization impossible. However, this is not
important because the aminé salt qil obtained as product
is simply dissolved in a suitable solvent for use. When
individual specific amines are used for salt formation,
however, the products are waxy 6r soap-like solidsv_ The
products used in this invention are readily soluble in
water, ethanol and éther alcohols, benzené;'toluene,
xyleng and other aromatic hydrocarbons, diethyllether,
diacetone alcohol, etc.

The active tertiary amine salt ié usually used in
the process of this inﬁention as a water-based
formulation containing, for example, from 25 to 75 weight
pﬁrcén; of the activé-salt. Other ingredients may also
be incorporated in the formulation including effective
amounts of one or more dispersants, for example,

isopropyl alcohol, diacetone alcohol, other water soluble

‘alcohols and/or ketones, up to about 40 weight percent of

the formulation. Surfactants for improving the
dispersibility or suspensibility of active agents in
water may be included in the formulation. Anionic and/or

nonionic surface active agents may be employed including,



2.8172 2.7589

2.. 6597 2. 6336 _

2. 5956 . A typical exanple of an x-ray diffraction pattern
for Forml is as follows wherein d represents the i nt er pl anar spaci ng
and |I/1 represents the typical relative 5 i ntensities:

d 1/1[err] 12 9. 9463 100. 00

8. 5579 15. 18 8. 2445 1.96

6. 8862 14..73 6. 3787 4. 25

6.2439 5 5 far example, sodium lauryl sulfate, JdsBafn alkyllerifene-

5. 3055 0.95 4.9815 . 6.14

4.8333 68.s%l fonate, sodium sulfosuccinate, sdﬁﬂﬁﬁ*&alt d. 88

4.6286 3.82 533 . 17.83

ligninsulfonic ac1d, polyvinylpyrolidone and its water-
soluble alkylated derivatives, polyoxyethylene fatty
alcohol ethers and other Welleknown surfactants.

10 Antifoam agents, e.g., ecoiogically safe defoamers
meeting federal regulations, may be included. Various
inert carriers or diluents are useful for the
formulations including water-soluble or dispersible
solids, e.g., sucrose, soluble starches, sugars,

15 absorbent graft copolymers of pquhydroxy polymers,
acrylonitrile and acrylic comonomers. Oeher adjuvants -
well known in the agricultural formulation field may also
be used in the fcrmulation of this invention to improve

- or hasten the effectiveness of bivalve mollusk contrel in

20 the process of this invention.

It is further contemplated that_other.mqlluscicides
and aquatic pesticides may be incorporated in the
formuiations containing the amine saits used for bivelve
mollusk control and control of other aquatic pests.

25 ' Granular formulations may be prepared ueing the

active tertiary amine of this invention along with the
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4.4624 5.02 4.2915 - . 9.19
472346 18. 88 4. 0855 17. 29
3.8254 6. 49 3.7489 10. 64
3.6983 14. 65 _ 3.5817 3.04
3.5064 9.23 13 3.3392 4.67
3. 2806 1. 96 3 2138 2.52
3.1118 4.81 3. 0507 1. 96
2.948 5 2.40sual adjuvants and carriers, i.e2,8t13ays and2. 89

2. 7589 2.27 2. 6597 1. 86
2. 6336 1. drfactants. '

The toxicity of the amine salt of this invention to
bivalve mollusks is dependent on the rate of application
and the time period of exposure. Exposure of attached

10 biyalve mollusks under staﬁic conditions to from more
than 0.5 up to about 10.0 parts per million (ppm) of the
active amine salt for a time period of from about 1 to 24
hours (the lower the céncentration, the longer the time)
will serve to release or cause detachment of substantial

15 " amounts of bivalve mollusks from the solid to which they
are attached, generally by lethal reaction. Preferably,
a rate of about 1.5 to 3 ppm over about 4 to about 8
hours, more éreferébly, a rate of about 1.5 to 2 ppm for
about 6 to 8 hours, is applied to éffect clean out of the

20 mollusk fouled zone. Under dynamic conditions, for
example, when a discharge or intake pipe is.obstructed
with clumps of bivalve mollusks, the amine salt is
incorporated into the moving or running water at a rate
which will substantially continuously subject the

25 mollusks to exposure'fo the toxic amine salt in the

amounts stated for the static conditions and for the same
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2. 5956 1.73 The x-ray powder diffraction patterns
herein were obtained with a copper Ka of wavelength 1 = 1.541A The
i Nt erpl anar spacings in the colum marked "d" are in 5 Angstronms. The
typical relative intensities are in the colum marked "I/I[err]™.
As used herein, the term"Drug Useful in tg% Treat ment of Pain”

" shall nean a conpound; or a pharmacéutical |y acceptable salt

t hereof, that is known 10 to the artisan to have clinical anal gesic
activity. As used herein, Drug Useful in the Treatnment of Pain
shal | 5 | Aemgsd Fuiime.in Thatndy | iswiideiant ponivs agans ds
conpounds, and al pha adrenergi ¢ conpounds. Drugs Useful in
the Treat nment dfriped,spainpelb or otdlexwisec dnypjest e dsdicr dlheaarElayeisa
agents known to the artisan. See for exanple, Goodman and G || man

The watlerd g332R6 water-way to be treated to produce a
PCT/ US97/ 04721 -O-
substantially continuous concentration of the agent,
proximate the attached mollusks of over 0.5 up to about
10 10.0 ppm for from 1 to 20 hours, preferably'about 1.5 to
3 ppm for 4 to 8 hours, more preferably about 1.5 to 2
ppm for.6 to 8 hours; 6n completion of this treatment,.a
substantial amount of the mollusks will have detached by
release of their attachment means from the solid surface
15 to which they were attachéd, and, if the water flow rate
is sufficient and unrestricted, will have washed away.
After clean out or removal of the obstructing or
fouling mollusks, the area may be maintained in
substantiallf clean coﬁdition by a maintenance dosage
20 procedure involving the introduction of the molluscicide
into the channel, conduit or.other confined waterway, or
into a large body of water at least proximate the solid
surface sought to be maintained free of attachment of
veligers, juvéniles and.mature_bivalve mollusks, at a
25 rate and time sequence effective to accomplish this. A

rate of introduction of about 0.2 to about 1 ppm



Phar macol ogi cal Basis of Therapeutics, 5th edition, Macm | | an
Publ i shing Co., 1975, pp 325-358, and siml ar ref erences comonly
consulted by the skilled artisan. Thus, the termshall include, for
exanpl e, Tylenol #3, 5 tricyclic antidepressants (for exanple '

desi pram ne, i m pram ne, anytriptilgge nortriptiline),

anti convul sants (for exanple, carbanmazepin gat apenti ne,

val proate), and serotonin reuptake inhibitors (for exanple

fl uoxetine, paroxetine, citalopram sertraline), 10 m xe

ser ot oni B- noreEPﬁéﬁﬁPPHélyéeﬁﬁakérPWh?BPFGr§ EPoft hours, é%énﬁpén the
venl af axi ne, dul oxetine), serotonin receptor agoni sts and

ant agoni st s, clokeneepeatedusevetrinsctandé hours.ni Pekfeiraplgnalchds cs, and
neur oki ni n ant agoni st s. Especially preferred Drugs Useful
in the 15 EBEQ&QEPEOQEdB§bn1§a@ogef§8heﬁbggtf6°ﬁ‘EBeaBBQHpo 6 ﬁgm
consisting of tricyclic antidepressants, anticonvul sants

ser ot oni n-nore |neghr|ne reggtake i nhi bj tor 5
"alpha-adrenergPE BHRBEAdsEOTad - GsEQ 2@ out’ zhérBPHrSrﬁﬁpsééﬁFseXeEBhﬂ und
havi ng central al pha- 20 adrenergic receptor activity. The nost
preferred centtal 14 hoursal pRE- adurse; gtbeset prescuipedndtateschodi diimesor a
phar maceutically acceptable salt thereof having the chen cal ' nane:

2- (2, 6-gdpchl or pphhgpel gl Bag- aeﬁﬂ‘béaé@ EBRiciboWozl pRa active adrenergic
active agents are undergoi ng pharmacol goi cal 25 devel opnment. The

present | nvent 0, SBeoRAgSeS kALl e, ir oAUCORBIAPCH MUPELLIRAS A

central al pha-adréenergrc act

is knowmn to be useful for treatlng hypertenslon see Physici ans' Desk
Ref er ence, 45t AMERe salt rather than the more active monotertiary amine

salt, reduced amounts and shorter times will be
applicablé and these are to be determined empirically for

15 each amine salt disclosed by referencing the amounts
prescribed for the preferred compound.

While the preferred method for maintaining an
underwater free of bivalve mollusks in an infested area
is to use the clean-out process of this invention by

20 introducing into the water té flow proximate to a solid
to which the mollusks are attached, an effective amount
of the prescribed tertiary amine salt at a rate and
length of time suffiéient to cause detachment of the'
mussels. For freeing underwater solid surfaces from

25 moilusk attachment, other chemical, physical and

mechanical, or combinations of these treatments, may be



30 (1991) p. 673. The term "opi oi ds" or "opioid
conmpounds", as used herein, has the nmeaning commonly associated with
the term by ' the skilled artisan. Preferred opioid conpounds are
sel ected fromthe group consisting of norphine, codeine, 35 meperi di ne,
met hadone, propoxyphene, |evorphanol, hydr onor phone, oxynor phone,
oxycodone, bronpton's cocktail, penﬂézocine, but or phanol , nabuphi ne,
and bupr enor phi ne. WD 97/ 35586
PCT/ US97/ 04721 - 10-

The t er mB" NSAl bged Forufda steegiadiasdings &ines mpllusks paristets deing
anti-inflanmmatory drug which can be identified as such by the skilled

artisan. For exaeplpgeddidbdd @laintenandadisagkdiprdodisin @or Meritie sRasiany ch
Laboratories (1990) pp 5 1308 - 1309 provide well known exanpl es of

NSAIDS. The t S 4 o ' t MdJH
sal i cyl at ese tharseﬁtcﬁrg'éesgg)lﬁaﬁ]@%ﬁqﬁuﬁoi%@?%éi&?%gt{%g.ﬁen@e?xr?gfu gsc,{ﬂaérﬁtdcaflg not

limted to, indonethacin, jbuprofen, naproxen,_ fenoprofen tol metin,
sulindac, mecl SCERRFEEe ANFeREFMEREN MY RS USEF to clean the mollusks

from the subsurface to which they are attached. Heat
10 treatment of the underwater solids at temperatures in
excess of 35° C for several hours is lethal to moliusks
of the Zebra mussel variety. Shock generated by an
electrical charge in the infested area, while expensive,
will detach the mollusks and veligers from an underwater
15 solid.
An advantage for the amine salt of this invention is
that, partiqularly for concentrations below about 0.5
- ppm, it does not require a h§1ding period or deactivation
after use. It does not hydrolyze or photolyze.in an
20 aqueous environment. Additionally, the tertiary amine,
at the prescribed treatment concentragion, cleans scale,
slime, algae and other deposits from intake and outlet
conduits through which it passes.
There are at least three areas which can be compared
25 that clearly set the amine salt of this invention, apart

from commercially used quaternary ammonium compounds,



10 flurbi profen, and diclofenac. -Especially preferred NSAI DS

i ncl ude i buprofen, and naproxen. Another especially preferred NSAID
is aspirin. Particularly preferred NSAI DS i ncl ude aspirin and

i buprofen. The salicylates nmay include acetylsalicylic acid, sodium

acetylsalicylic acid, calcium 15 acetylsalicylic acid, salicylic aci d,
and sodi um salicyl ate. The term NSAI DS shall refer to any conpound
acting as a non- steroidal antiinflammtory agent. Applicants
appreci ate t hat DS ey, be |n devel nt, d. t.he present

i nventi ol cont é‘nﬁ dt 8% sy% 5% co Jtnf csiﬁ lqp:%}ei sf1°??§L%m9 such new
agents wi th ol anzapi ne. as wel | . As used herein, the term
‘ani mal " shal | BU@RSTed RATagraphs dr telf-at e ani nal . Most preferably, the

vertebrate aninal is a manmal . As used herein, the term "manmual "
shal | refer to the Nhnnalla cl ass of hlgher vertebrates The term 25
"mammal " i ncludes, hAut | /G R 31 . The term

"treating" as used herein 1nciudes prophyIaX|s of the named .

condition or anmelioratio A i1 c nce it
has been established. Edgbfﬂdéﬂ'V%ld%%‘%ﬁ$'gﬁﬁéﬁﬁgéééﬁ%a l?%us invention
ol anzapi ne 30 or pharmaceutical |y acceptable salt thereof and one or
nore Drug Usef matleﬁllaﬁe rE@HEGRth Tt O CatEe 5% nkdlidy iR a test 5 wejght
rati o of olanzapine to Drug Useful in the Treatnent of Pain of from
about one (1) populaviamut Thre numbers (bEldw wareltt aken tﬂm:nseaﬁ-l—(&ﬂﬂO)
parts Drug Useful in the 35 Treat nent of Pain.

preferred conpesicly ehalchgh Wekiililed 3itiPlis the stUrRRAPIHMY ofé?&mé&ef ul

in the Treatnent of Pain~of from

by EPA. This means that the test material* was injected
as a flow through (constant level of exposure) treatment
for a period of 96 hours. It is believed that this type

15 of testing produces biased (less favérabie) results for

' .the amine salt because the half life of the amine salt is
considerably less than 96 hours and the species exposed
are subject to oné short exposure followed by rapid
dissipatipn, not a coﬁstant level of exposure. It is not

20 expected that there wili be'much difference in the
toxicity le#el of the quats when comparing 24- and 96-

. hour exposures.



WD 97/ 35586 PCT/ US97/ 04721
-11-- about one (1) part ol anzapine to from about one (1) to about
ohe hundred (100) parts Drug Useful in the Treatnent of Pai n. An
especially preferred ratio is from about one part ol anzapi ne to from
about one (1) to about thirty (30) parts 518 Drug Useful in the Treatnent
of Pain. A further preferred rati o nay be from about one part
ol anzapi ne to from about one (1) to about ten (10) parts Drug Useful
in the Treat nent ' of Pain. Afinal preferred ratio may, be .from about
one (1) 2 ° partRG?H%E&pP%e9§6hPP5n%&8§UF eI lfqPSt&EoﬁFu%HF@b (3) 10
parts Drug Useful in the Treatnent of Pain. A anzapine is
ef fective over LE5@/BE5Qovajuesanypressed ajgowavdr, it is desirable to
adm ni ster a dosage that is as | ow as possi ble. The anobunt of Drug
Useful in the Tegat nBpbcieg Of Pain presanpen shhe *conposigyjzen is
adj usted as described 15 above in ratio to the ol anzapi ne dosage. For
exanpl e, agﬁﬁg es per day of the ol anza 5ne Wil | nornabby fall within
t he rangg of agﬁ .1 ng to about 30 ng per gy and the ) Drug Usef ul
in the fPeat meRf*dMPPain in the conposition 2 woul d be *ffom about 3 to
about 1000 ti n¥3DPRWs anount . - 3.5 .36
_ o Bluegill : : 1.7 .88
Trout ' 1.0 1.0

15 Differences vary from a factor of 30 to 1 for the Daphnid
and Shrimp down to 2 to 1 for the Bluegill. The
difference of 0 for the Trout is believed to be an

aberration.

20 * -mono-tertiary-dimethylcocoamine salt of endothall

2. Aauanis_ﬁali_Liig
From bioclogical observations, the half life of
the preferred amine sélt of this invention is in the 24-
hour ranée. The half life of a commercially used quat,
25 available as CP-4 and CT-2 (Clam-trol®) composed of three
cationic surfactants (N-alkyl dimethyl-benzyl ammonium
chloride), is believed to be 28 days (Technical Session -

International Zebra Mussel Conference in Toronto, . Canada,



20 However, it will be understood that the anpbunt of the conpound
actually adm nistered will be determ ned by a physi cian, in the

| i ght of the rel evant circunstances i ncluding the condition to be
treated, the choice of conpound ‘to be adm nistered, the age, weight,
and response 25 of the individual patient, the severity of the
patient's synptons, and the chosen AGute of adm nistration, and

t herefore the above dosage ranges are not intended to limt - t he
scope of the invention in any way. While the present conpounds are

preferabky adnipigsher edrner a1 0Q flEBFFeIlnce betSeR] itHee dniry salfd ering
from pain, the conpounds nay al so be adm nistered by a variety of _

ot her routes S%&ht%is 1nvent @% %&%p%gg4nq] 2%a@%ﬂkpral subcut aneous,

I nt ranasal, AmTecuiar *And |ntravenous routes.. Such fornul ati ons
may be de5|gned to provide delayed or controlled rel ease usi ng 35
formul ati on t-echni ques which are knomn |n the art. As used
herein the term "tr&ati ngelisasiaRad ebxshMusded sof a physical and/ or
mental condition or WO 97/35586

PCT/ US97/ 04721 Plant operators who have usef’the amine salt of

this invention in an experimental program, e.g., as
10 reported in the following examples, and who have used
quats in commercial applications to eliminate Zebra
mussel attachments from plant water systems, indicate
that release of the mollusks with the use of quats is
from 24 to 48 hours after treatment while they
15 consistently report an 8.to'12 héur release period for
the mollusks after treatment with the amine salt of this
invention.
The plant-efﬁluent'containing the quats must be
expensively treated for decontamination by passing it
20 through.beds of bentonite clay to deactivate before
discharge.
The process of this invention is most effective in
waters in the temperature rénge of about 18° C up\to
about 25° C, preferably 20-22° C. for the control of

25 Zebra mussel.



anelioration or elimnation of the devel oped condition once it has
been established or alleviation of the characteristic synpt ons of
sltch condition. As used herein the term"pain" shall refer
toall 5 types of pain. Preferably, thée termshall refer to chronic
pai ns, such as neuropathic pain, and post-operative pain, chronic

| ower back pain, cluster headaches, herpesazg neural gia, phantomlinb
pai n, central pain, dental pain, neur opat hi ¢ pai n, opioid-resistant
pai n, visceral pain, 10 surgical pain, bone injury pain, pain during

| abor ang del inQr Yo 1AR0A P YU ANQ o 1010 U S0 i Sl SHDHL
post partum pain, mgralne, angi-na paln, and genitourinary tract-
related pain including cystitis, the termshall also |, . preferredly
refer to nocic é%ﬁ vghesscicfefhi®oprepent invention. The results of
phar macol ogi cal studies show t hat ol anzapi ne has nuscarinic
cholinergic receptor activity. - TERAMPERBOLND is active at the
dopamine D-1 and D-2 receptors as indicated by an I C50 of |ess than
L uMinthe SH a oySeRREIR00 R dnislectlo, Li b6 S1keneametfn1Ba5
(1984)) and 20 the”3H spi perone (Séeman et al Nature 216:717 (1976))

bi ndi ng assays respectively._ Furiher,. ol.anzapine is _acgtive . at the
5-HT-2 recept OF"'&HEQS-SI%LI%COrfe %hlﬁécc&ﬁﬁld;x at a ?OW& ogi cal
profile of the conpound provides a medi canment whi ch can be usef ul
for thelfreat neencentyatinm®®f above 53% by wedididsag@sadwsties dax Mis |,
of course, vary dependi ng on known factors such as the

phar macodynani effect ivetlaisaForf ithe @I infinatd cpardi @dbata agridel s idrs
node and route of adm nistration; age, health, and wei ght of the

recipient; nat 4ngAadh R tniYeddle S YT T o) Wh¥rienced in the

testing of molluscicides. The toxicity of the above

described amine salt to Dreissena polymorpha (Zebra

15 mussels) was tested using both the Spearman-Karber (S-K)
method ( ) and the Litchfield-Wilcoxon (L-W)
method ( ), both at 17°C. The results of

the tests, which report lethal concentration (LC50) for
large and small mussels; are set forth in the following

20 Table 1.

*-ADMA™ WC Alkyledimethylamine for Albemarle Corporation



30 concurrent treatment, frequency of treatnent, and the ef f ect

desired. Usually, the daily dosage can be such that the active
iAgredient is admnistered at a daily dosage of fromabout 0.2 ng to
about 30 ng ol anzapi ne and fromabout 0.6 to about 200 ng/kg of Drug
Useful in the 35 Treat ment of Pain. As used herein the
term"parts", with reference to the2donposition, shall refer to
parts by weight in the WO 97/ 35586

PCT/ US97/ 04721 -13- conposi tion
in proporgion to the Drug Useful in the Table 1Treatnment of Pain or

ol anzapi ne, as the case may be. Conpositions suitable for

i nt er nal ' adm ni stration contain fron1%ggghﬁ%ﬂﬁx?alf (19-w)Method
mlligrams to about 600 mlligranms of active 1 ngredren per unit. In

t hese phar maceyj | o] 13§5§#€Eﬂ| tEe- active ingredient wll
ordinarily be rt =t —= of fromabout 0.5%to about 95%

by wei ght based on the total weight of the conposition.
24 hours - LC50%*, ppm , 1.17 1.44
(0.89-1.55)** (1.06-1.96)
10
48 hours - LC50, ppm 0.44 0.51
(0.32-0.59) (0.33-0.78)
15 :
24 hours - LC50, ppm 2.03 2.0
(1.67-2.46) (1.45-2.75)
48 hours - LC50, ppm 1.37 1.35
20 (1.19-1.57) (1.16-1.58)
* - Concentration of molluscicides which is lethal to 50%
of the test species in period of test time.
25
** - Range in brackets is the 95% confidence limits of
lethal ppm.
Additional experiments were conducted by the same
30 independent laboratory referred to above in which Zebra

mussels were exposed to a single concentration of the
hydrochloric acid amine salt for varying periods of time
to determine toxicity results (lethal times) for large
and small mussels.

35



10 Typi cal conpositions include ol anzapine or a
pharmaceutical ly acceptabl e acid addition salt thereof and one or
nore Drug Useful in the Treatnent of Pain, associated with a
pharmaceutical ly accept abl e exci pi ent which may be a carrier, or a
diluent or be diluted by a 15 carrier, or enclosed wthin a.carrier

whi ch can be in the formof a capsubg, sachet, paper, or other
container. In maki ng the conpositions, conventional techniques for

t he - preparation of pharmaceutical conpositions nay be used.

For examgl e, the ac&géedgegp8g0glﬂghh Q?PaghﬁmggigbéEanQableémztQﬁ% 3
carrier, or diluted by a carrrer, 0or enclose within a carrier which
may be in the formof a anpoule, capsul e, sachet, paper, or other
cont ai ner. WeRetqy- carrier serves as a diluent, it may be solid,
sem -solid, or liquid material which acts as a vehicle, excipient,

or 25 medi um for the active conpoundablle 2acti ve conpound can be
adsorbed on a granular solid container for exanple in a sachet. Sone
exanpl es of suitable carriers are mat@km%%%it%:?alt sol utions, al cohol s,
polyeth¥bene gl ycol s, pol yhydr oxyet hoxyT ated castor oil, gel ati ne,

| act ose, 30 anyl ose, magnesium stearate, talc, silicic acid, fatty

aci d nonogl yceri des and di gl ycerides, pe yt hrit gl ~fatty acid
esters, hydroxynethylcellul ose and i i .
formul ati ons may al so incl ude wetting agents, enulsifying and
suspendi ng agents, 35 preservi ng agefts, 24weeBoni ng8agefiRs, @6 fl &2dri ng
agents. The formul ations of the invention may be formul ated so as to

provi de qui ck, afisd alRedcoft. delcyed -

15 0 0 0 0 0 0 0 0

1.00 6 76 82 96 100

20 . Mussgl_éhgll_leng;h‘_zig_;_zﬁs_gm

0.25 0 0 0 0 2 4 6
0.50 0 0 2 4 10 20 32
1.00 4. 32 38 80 100

25

Chemical solutions were renewed every 24 hours (5
replicates, 10 mussels per replicate).

The mean lethal time (LT50) of the hydrochlorine

30 acid salt of tertiary C; - C,, alkyldimethylamine to Zebra



WO 97/ 35586 PCT/ US97/ 04721

-14- rel ease of the active ingredients after admnistration to
t he patient by enploying procedures well known in the art.
The pharnmaceutical preparations can be 5 sterilized and m xed, if
desired, with auxiliary agents, enulsifiers, salt for influencing
osnoti c pressure, buf fers and/ or ﬁrlng subst ances and the |i ke,
whi ch do . not del eteriously react mn t he active conpounds.
For parenteral application, particularly 10 suitable are injectable
sol utions or- suspensi ons pr ef erably aqueous solutions with the
active c8npounBussels Gﬁfs§éle\/é&flfﬁrﬁﬁﬁyl$}&le§xy’la§t &@stas: dn Gqcordance
Tabl ets, dragees, or capsules having talc and/ or a carbohydrate
carrier or bingéthothehaelthiod aife Lifchfipdd and drillyosont 19 )obyortdle
application. Preferable carriers for tablets, dragees, or capsules
i ncl ude ihagbgﬁaeneo rRsph3thn 1a%%%r§z0b%@1u%tﬁbc '%heAx%)éHllQ:sorof
elixir can be used”in cases where a sweeten vehi cl e Can
enpl oyed. Table 3 below.
Iable 3
10Mussel ghell length ~amj LTso(hx) 25% Confidence
_ Limi
0.5 - 0.8 cm 0.5 72 60 - 87
0.5 - 0.8 cm 1.0 15.5 12 - 20
15 = 2.0 - 2.5 ¢cm 1.0 33 30 - 37
Independent Testing Laboratory Comments: It was not
possible to estimate an LT50 for each exposure concentration
because, in several cases, mortality was eithef too high or
too low. However, at an exposure concentration of 1.0 ppm,
20 LT50's of 33 hours and 15.5 hours we_e estimated for large and
small mussels, respectively, as shown in Table 3.
Furthermore, an LTS50 of 72 hours was estimated for small
mussels at an exposure concentration of 0.5 ppm. Thus, it
should take exposure times of 72 hours to result in 100%
25 mortality of both large and small mussels at an exposure

concentration of 1.0 ppm.
Based on a battery of 30 or so chemicals tested by the
independent testing laboratory, it observed that the

hydrochlorine acid salt of the tertiary ¢, - Cy



20 Generally, the conposition is dispensed in unit
formconprising fromabout 1 ng to about 30 ng in a ~ pharmaceutically
acceptabl e carrier per unit dosage. Most preferably, the
solid oral formulation is contai ned in packaging materials which
protect the 25 formul ation from noi stugg and light. For exanple,

sui tabl e packagi ng materials includé anber col ored high density

pol yet hyl ene bottles, anber col ored glass bottles, and other

cont ai ners nmade_of _a, materi al, whicq i nhibits the gas age of qupt.
Most pr ePer abl fEEVHATERASMARE (TTRLOYRE) TR etRis3xamPle ey APTHE PRCK*I%The
contai ner may be sealed wth an c,alumnumfoil blister to provide the
desired protecfPoftterine and syRgtARGiAlLY JiRke tOKAG FPt4pbra mussels than
The conpositions of this invention may be, suitable for

adni ni strat i oncestair athexl moblusrindesariidgy are cpppercialdat AVadhERlS ¢

ani mal s, for exanple |livestock, | aboratory ani mals, and househol d
pets, and non- @egest¢lam-Trol® G mnflsCalgom’a8-3dd.dlife. Mre preferably,
the animal is WO 97/ 35536

PCT/ US97/ 04721 -15-

10 EXAMPLE 2
A field efficacf study was conducted to evaluate the
appropriate concentration of mqno(N,N-dimeth}lcdéoamine)
salt_of endothall (3,6-endoxohexahydroorthophthalic acid)
(HYDROTHOL® 191 ~ a.i. 53 wt. %) required to control
15 ) Zebra mussels in the Cleveland Electric Eaétlake Power
Plant on Lake Erie. |
Clumps of viable Zebra mussels were added to each of
four (4) bioboxes, which had inside dimensions of 16-3/4
x 10-3/4 x 9 inches, constructed of plexiglass ana.
20 sil;cone adhesive with a 2-1/2 inches high water intake
tube. The water depth was maintained ét 7-1/2 inches by
a 7-1/2 inches high dréiﬁ. Two (2) of these bioboxes
were connected into the house service water system and
. two (2) bioboxes were connected into the low pressure
25 service water system of the plant. Injection points for

a formulation of the above-identified endothall salt (53%



a vertebrate. Most preferably, a conpound of this i nvention shall be
admnistered to a mammal . It is especially preferred that the aninal
i $ a donestic manmal or a human. For such purposes, a compound of
this 5 invention may be administered as a feed additive. '

The nost preferred mammal is a human. Uility Test Methods

The unexpectedly enhanced anal gesic activi?? of the 10 conposi tion of
the invention i's evidenced by tests initially conducted on mi ce.

"M ce weighing fromabout 18 - 25 grans at the time of testing are
used for5the fekkéwengngrediient) were lAichteidcenatdedssedion stigleorcdl route
wi th ol anzapi ne and/ or Drug Useful in the Treatnent of Pain. 15

Mouse Withingthestight (8) housfh see&Recdatbd N dakps’ AsedetieCttiieg and
conparing the anal gesic activity of different classes of anal gesic

conmpounds for which the is.a correlation w.th,h .anal gesi c
activity is t hgyﬁﬁs{}‘ént frg‘ﬁ &pjgggﬁ.lgg gglgn S Rﬁ' uge\gallbr%%%vla:‘)r %%hldﬁghi%%xlm ce
[R Koster et al. Acetic acid for anal gesi ¢ screeni ng. Fed. Proc.
18: 412, 1959].an endothall gpRE coneansFakilen ¢&r RoPMdosdHeofloM anzapi ne,
Dr ug Useful in the Treatnent of Pain, olanzapine:Drug Useful in 25

the Treat ment preBasubecesbiiatl aagterobystbinCivasaneti Bjreated, the two
intraperitoneally with a standard chal | enge dose of acetic acid 5

Ut \ G b . > " : 3
m nu eSéB“ or %28&6}5@@@ dpated.absgr j\fﬁE'soga%r b¢ the gysgle&n%e%f%g'_di a%ﬂ 1 0' S

prepared as a sol ution and 1 njecte

rams of body yel ght, BoL SEOLhg

At six (6) hours after injection began, mussels
within the tregted bioboxes appeared to be gapped open,
not filtering and nonresponsive. After eight hours, the

15 treated bioboxes installed in the house service system
were opened and Zebra musseis were removed for further
evaluation. All mussels from the treated bioboxes were
considered nohviable. Mussels from the uhtreated '
bioboxes installed in the low pressure service system

20 appeared normal, showed active filtering and responded to
gentle probing.

- Analytical results showed an average concentration
of endothall salt in the firét treated biobbx of 0.70 ppm
and in the second treated biobox of 1.72 ppm over the

25 eight hour treatment period. Based on the analytical

results of the filter house samples of the power plant



30 purposes a "withe" is indicated by whol e body stretching or
contracting of the abdonen during an observation period begi nni ng
about five, minutes after the adm nistration of acetic acid.

W97/ 35586 PCT/ US97/ 04721

-16- Sciatic Nerve Ligation Mdel An accepted nodel for
assessnent of neuropathic pain anal ggsia is the sciatic nerve

| i gati on nodel. (Bennett, G J. and Xie, Y.-K A peripheral
nononeuropathy in rat that 5 produces di sorders of paln sensation i ke

t hose seen in nman, . Pain 98 87-107;. .Lee, .Chapl S R
and Yaks SYSt?"‘Ldurlg;gstta‘ﬁg‘ %r}f S%‘ﬁrz?é’ Tl c&ﬁceﬁ&r% p op| at es
suppress aIIodyn|a in a rat neuropathic pai n nodel . Neuroci Lett 186
(1995) 111- 114pndriheldr @adite drh&ihiez ©d aztd 4 seherge] ghanne] RS on
procedure perforned. The comon sciatic nerve is exposed and 4
ligatures tiedchoesgbyed @enbel 10.014hppaQUt 1 nm spacing. One day to

10 weeks after surgery, the noci ceptive testing is perforned.
Responses to nOXiou§hge%Efective concentratiph of -endothall salt for
thé control of Zebra mussels in the above test during a 6
10 to 8 hour treatment period is 1.0 to 1.5 ppm.
EXAMPLE 3
Another field efficacy study with the mono(N,N-
dimethylcocoamine) salt of endothéll (as in Example 2)
was conducted at the Tolédo~Edison Bay Shére Station,
15 which is about five miles east of downtown Toledo, Ohio,
at the western end of Lake Erie at the mouth ofzthé
Mzumee River. “
Clumps of viable Zebra mussels were'aaded to each of
three bioboxes, as described in Example 2, that were
20 connected to the water fldw pipes at separate sites
within the power plant. The bioboxes were equilibrated
for several days prior to the initiation of studf.
Injection points fér the endothall salt formulation (53%
active) were located on the suction side of the raw water

25 pumps and on a service water header. The injection pumps



are determned by placing the rats in a chanber with a clear 15 gl ass
floor and aimng at the plantar surface of the : af fected foot a

radi ant heat source from beneath the floor. - | ncreased | atency to

wi t hdraw t he hi ndpaw i s denonstrative of anal gesic activity.
Responses to nornally innocuous mechani cal stinuli is determ ned by
placing the rats in a 20 chanmber with &7screen floor and stinmulating

t he plantar surface of the hind paw with graduated von Frey hairs
whi ch are calibrated by the grans of force required to bend them

Rats with sciaiegenenidbriagald ¢ RIAYRE 0 dopeRiand’ afcthall salt
mechani cal stinmulation by reflexive withdrawal of the foot 25 t han

unoperated rat g, . gghrsclag:g%o%§e3 of | bl %%Q’ YN plannecf 1] Vg

i nnocuous is terme yni a eases 1n nechanlcal
force required to produce foot W thdrawal is denDnstratlve of
anti al | odyni ¢ Bebgyexposurgg Formal i n Test The formalin
test is a well accepted nodel of - inflamatory [ Mal nberg, A B. and
Yaksh, T.L.: Waternsampdpisi werec tiaken Ehrompitie biohetesgi dde ant i -
i nfl anmat ory agents on the formalin test in the rat. The
cooling water tank and two (2) Maumee River effluent
10 sites. Concentrations of the endothall salt were
analytically measured for each of these sites at wvarious
intervals by taking samples from the first four mentioned
sites at 0, 1, 2, 4 and 8 hours while samples were taken
from the two Maumee River effluent sites at 0, 4, 8, 12,
15 16, 24, 28, 32 and 36 hours. Additionally, water samples
. were taken from the second Maumee River site at 44, 52,
60, 68, 76 and 84 hours.
At 1, 2 and 4 hours after initiation of the
treatment, the Zebra mussels in the bioboxes appeared
20 viable. At the 8 hour interval, all mussels within
bioboxes 1, 2 and 3 were gapped open and nonresponsive to
external stimuli. The bioboxes were opened and the
mussels removed for further evaluation. All mussels from
biobox 2 were considered nonviable while other mussels

25 showed slow response and were not expected to survive.

Static bioassays were conducted on the samples taken



WD 97/ 35586 ' PCT/ US97/ 04721

-17- Journal of Pharmacbl ogy and Experinental Therapeutics 263
(1992) 136-146]. Rats are anesthetized and when there is a | oss of .
spont aneous novenent they are injected subcut aneously in the dorsal
surface of the hindpaw with 50 5 [err]l of 5% formalin solution using a
30 gauge needle. ‘Rats are then indi28i dually placed in an open

Pl exi gl as chanber for observation, and within a nmaxi num i nterval of
l1to 2 _ mn, the aninmals display recovery fromanesthesia with

spont anegus actfindnt N Maune@ R iIVEr0s ffudict | Mheddivests wedehdrmiatd
quantified by periodically counting the i nci dents of spontaneous

f1i nchi ng/ shakiyy0 ot R glier e, and P HodtF ddHdU GRSy GAUMAL | or

1-mn periods at to 6- an mn interv ng the

interval from10 to . _, 60 min. Inhibition of the in behavior is
denonstrative Gf Fpecifigd m%‘eé:i}},e &5 'viFt"?'.lronmentpaal Profectggnyy v

val ues and their standard errors of the mean (S.E.M) are determ ned
usi ng accept ed Agemewi.calTheettesdts were corfdmctedamwiltdy 1908 REMudbtsk. (1982)
Experi mental Design: Procedures for the behavioral sciences, 2nd ed.

Bel mont, CA' 2@one offf @¥leSiiladdaibIdampled s abt 17 ¥AGId @b of the

dosages on analgesia in mce or rats is denonstrated graphically by

t he Loe i sobql ogram ¢S.. Joe harm_.Rev. 9:237-242, 1957).
The intgﬁactio eggoﬁﬁgﬁfﬁﬁ*ﬁﬁmgﬁﬁaﬁﬁi;qiEEQHS1r1the 25 Treat nent of

Pain on analgesia in mce is denonstrated by

EXAMPLE 4
Still -another field study was performed to determine
the efficacylof low-level intermittent treatments of
mono (N,N- dimethylcocoamine) salt of endothall to inhibit
15 primary and secondary settlement of Zebra mussels under
field conditions. | |
The study was condﬁcted_at Ontario Hydro's Zebra
Mussel Research Fécility'oﬁ Lake Efie at.Nanticoké,
Ontario. This site has large numbers of veligers and
20 translocating juveniles (larva stages of mussels). Tests
were performed in 16 continuous flow throﬁgh cells (91 cm
length x 13 cm diameter) with nominal residence times of
30 minutes to siﬁulate worst-case settlement conditions
in generating station service waﬁerlsystems. Triplicate

25 treatments consisted of controls and intermittent dosing



Loewe i sobol ogram anal ysis. In the isobol ographic analysis, ~ the

anal gesic effects of ol anzapine are presented on the X- axi s and of
t he ot her conpound used in the treatnent of pain on the Y-axis. The
| ine connecting the ED[ err] dosages of 30 ol anzapi ne al one and Drug
Useful in the Treatnment of Pain anPg represents the "ED50 addition
| ine" which indicates t he expected [ocation of the EDso val ues for
ol anzapi ne and Drug Useful in the Treatnent of Pain conbinations if
.sinple addi tivity wer o descri he their conbined effects.
V[;B7/35§86 o% the cells Qigh a %%rmu ation of /G§g¥$65§§1831t
- 18- According to LQewe's isobolographic theory, if the analgesic
effects of ol ai53fi acting anaPaidablef als HYDROTHDISatL%dnAgatic Pai n
were sinply additive to one another, the expected | ocation of the
ENf err] val uesaohith@eOhnd aote cadé Pridch EIf AtddiRi/NdrtH Mgnelrieaf ment of
Pai n conponents of each fixed - dosage ratio would lie on the addition
| i ne. Combi nat il gkoal I e Lani ficantly .bel ow the
ED[ err] additigﬁg') at al?%%_e%uﬂégéépgggéﬁ% gk%&é&%?@ﬂ%ﬁ*é&%énced
anal gesi c _
g ingredient) continuously for 2 hours and a repetition
10 every 12 hours to provide increasing daily intermittent
dosages of 0, 2, 4, 6 and 8 ppm. Over the 10-week
treatment period, measured endothall salt concentrations
were within 20% of the target amount. Inlet lake water
tempefatures ranged from 18 to 27° C, the average veliger
15 density was 2130 per cubic centimeter and the average
flow rate through the test cells was 0.73 L/min.
Compared to untreated controls, the various treated
cells demonstrated a 71 to 100% reduction in the numbers
of live mussels attached to flow cell surfaces after a
20 10-week treatment period. One-way analysis of variance
(ANOVA) indicated that this difference was significant.
Further analysis using the LSD multiple range test at the
95% confidence level showed that each of the treatments
(2, 4, 6 and 8 ppm/hour) had resulted in significantly
25 fewer numbers of attached live mussels than the untreated

control and that different intermittent doses had similar



activity and conbination ED[err] values |ocated above the |ine 10 woul d
represent unexpected di m ni shed anal gesic effect. One nethod to
eStablish the significance of such unexpect ed enhanced or di m ni shed
activity is to calculate the SEM val ues for each ED50.. If the SEM
val ues do not overlap the line of addition, then the ED50 val ues are
15 significantly different fromthe i ?® of addition.

Surprisingly, such experinents denonstrate that conposi tions
conprised of ol anzapi ne and Drug Useful in the Treatment of Pain
show a sthati st ieffligaay gniMestantive Quagay meusgets cverml krss cthaneetS 20
For exanpl e, norphine and ol anzapine at a ratio of one part

ol anzapi ne to t@f paf tlerngyhinkicating kikely atdachifent withp@rthe 2

ol anzapine to thirty parts norphine showed statistically significant
anal gesic effe [ | t f gDl M re

obt ai ned for tf}t:ao 232 dé&%ﬁ%‘ﬁratﬁ%nt% 10_Ic§ﬁ“ a%%]leorgtnd %ﬁq%ﬁ%%&é(\e

ol anzapi ne and i buprof en, and ol anzapi ne and acet gmi nophen for a
range of mysSgglsy were not eVldqqt\&QIthﬁa%ﬁﬁﬁﬁ%anéiﬁﬁ'tr%h?nstant
specifications and exanpl es are set forth by way of illustration and
not 30 - | i mureexipEttedid; tlhod desgrrems. sofiroxk i Jeate ron si ra bty ese by,

be made without departing fromthe spirit and scope of the pr esent

i nventiqpy 43 per square metd¥, HAHnparSiEd RX RIS KRIP T f@t£1
t hat conposi tions conprlsed of ol anzapi ne "and one or nore Drug

mortality may have contributed to the inability to
distinguish between treatments of increasing intermittent
dosage. When the present data was compared to a previous
trial carried out at daily inte;mittent dosages ranging
15 from 0.5 to 2 ppm/hour, a minimum value of about 2 ppm/h.
(0.5 mg/L for 2 hours every 6 hours) is suggested for
efficacious control of mussels.
Example S
A comparative study of the efficacy of several
20 molluscicides including those meeting the description of
those claimed herein was performed by a commercial,
independent tésting laboratory having expertise in tﬁis
field. The purpose of these test was to compare LT50's
and the times-to-an-effective-kill (80-90%) of the Zebra
25 mussel exposed to the test molluscicides currently being

used commercially, and several experimental materials,



WD 97/ 35586 . PCT/ US97/ 04721

-19- Useful in the Treatnment of Pain provides a statistically

siigni ficant synergistic anal gesic effect. Clinical observations. 5
A double-blind nulticenter clinical trial is designed to assess the
safety and efficacy of ol anzapi ne. Patients are random zed to

ol anzapi ne, conposition of this invention, Drug Useful in the
Treatment of Pain al one, or placebo. Patients are nonitored for
perception 10 of pai-n using standard nethods. : The

material s for the present, i wenti.qn n .be ur.chased repared by a
variety %f pro Sdurtes ?E/‘%ﬁll %o%?h% (cﬁ ttoe%tﬁo'seT(‘)e%ti'iﬁ'?ioéﬁ/qé%%lgﬁ tﬁ:'ue
art. O anzapi ne can be prepared_as, described by Chakrabarti in U S.
Patent No 15 exposae dgre ucted &ith mdbrlgorZakar musagkF ence in its
entirety. Further, the followi ng preparations illustrate a met hod
for preparing ofapp¥oxispaslat (30 pr femiiathtfer)m | IThe physid#inzapsten and

pol ynor ph. Compound characteri zati on nmethods include, for
: procedure used in carrying out the tests is described
below:
10 The test chambers were 90 X 50 mm glaés
crystallizing dishes containing 200 mL of test solutionm.
Three replicates of 10 Zebra mussels each were maintained
for éach exposure concentratién_and control. Mussels
were added impartially'by introducing the mussels, two at
15 a time, to each dish until all dishes contained 10
mussels.
Dilution water was unadulterated water from a 100
ﬁééer bedrock well supplemented on demand with untreated
town well water characterized as soft water with a
20 typical total hardness of 20 - 40 mg/L és CaCo, and an
alkalinity of 20 - 35 mg/L CaCo,. The pH range is from -
6.9 to 7.5 and the specific conductance range is 80 - 150
micromhos/cm. These parameters were monitored weekly to
assure that they remained in the typical ranges. Total
25 hardness and alkalinity were determined according to

Standard Methods for the Examination of Water and

Wastewater (APHA, 1989). Periodic analysis of



20 '_exanple, x-ray powder pattern analysis, thernogravinetric
analysis (TGA), differential scanning calorinetery (DSC)

titrametric analysis for water, and Herr]-NWR anal ysis for sol vent
content. The foll owi ng exanples are provided for purposes
- 25 of illustration and are not to be cggstrued as limting the

scope of the clained invention.

Preparation 1 Techni cal Grade ol anzapi ne 30

WD 97/ 35586 _ PCT/ US97/ 04721

-20- 5 representative samples were conducte tPePFFure the

ébsence of substancés harmful to aquatic organisms.

The water temperature of the test solutions was
maintained at approximately 20°C by ambient laboratory
(controlled) temperature. The photoperiod was maintained

10 at 16 hours light, 8 hours darkness using an automatic
timer. Total dissolved 6xygen concentration was >80% of
saturation during the tests. The Zebra mussels were
placedlinto the exposure solutions within 30 minutes of
their preparation.

15 | At test initiation, duplicate water samples of an
appropriate volume were taken from each concentrétion and .
"control solution (before distribution to the exposure
vessels) for dete-mination of test ﬁaterial
concentration. .Ion chromotography was used to analyze

20 Endothall (Tests #1 - #3). Ampermatic titration was used
for chlorine (Test #4). Spectrophotometric methods were
used for poly DMDAAC (pélyquat) and Clam—Trolo (Tests #5
and #6) and GCfNéD method was used for the amines (Tests
#7 énd #8). All samples were taken from a point

25 approximately midway between the surface, bottom and

sides of each test vessel.



H ‘ Internediate 1 In a suitable three neck flask
the foll owi ng was added: 5 D net hyl sul foxi de (analytical): 6 volunes
| it ermedi ate 1 _ 75 ¢ N- Met hyl pi perazi ne (reagent)

6 equi.val ents Internmediate 1 can be prepared using nethods known to
t he skilled artisan. For exanple, the preparation of the 10
Intermediate 1 is taught in the ' 382 paten??' A sub-surface nitrogen
sparge |ine was added to renove the anmoni a formed during the
reaction. The reaction was heated to 120C and nai ntai ned at that

t enper at &re t hrough8iblogdcdl obsedwastions werehaadeacbromortid tiyeastd ons
were followed by HPLC until 2 5% of the internediate 1 was |eft

unreact ed. subléthall EFFe@act(eQly . Vag1oaw ehe gabhd Fhehdlsg Was al | oved

to cool slowy to 20C (about "2 hours). The reaction m xture

was then transfarted;t9ean . aRR" Wbk d' 1he AAgeveWidn observed.

LT50 results were determined by observations made
and recorded at 0,2;4,6,8,10,12,16,20 and 24 hours post-
10 treatment. Mortality daté derived from the tests were
used to statisticaliy estimate at median lethal timel
(LT50) and the 95% confidence interval for each
concentration of each material tested. The.LTSO is the
time (hours) which éroduces 50% mortality in the tests
- 15 organism population at the stated test material

concentration. A computer program used to calculate LC50

(léthal concentration to produce 50% mortality in the

test organism) values was used tc calculate the LT50

values.
20 The results are summarized in the following table.
Iable S
Act i Test Ma ial M e £ic
- dmg/L) - Jhxs.)
25 '
1. Cocoamine-Endothall 6.5 6.0

salt of Example 2 (5ppm acid eqv.)

2. Cocoamine HC1l | 9.9 5.8
30 salt (Sppm acid equiv.)



20  bottomflask and water bath. To this sol ution wth agitation

was added 10 vol unes reagent grade nethanol and the reaction was
stirred at 20[err]C for 30 minutes. Three vol urmes of water was added
sl ow y over about 30 m nutes. The reaction slurry was cooled to zero
to 5[err]C and stirred 25 for 30 mnutes. The product was filtered and
the wet cake was washed with chill ed4net hanol. The wet cake was
dried in WO 97/ 35586
PCT/ US97/ 04721 -21- vacuo at
45C over Bi ght . 3The symtdhetti ovasixedertt- fied as 7.4 echni cal ol @&zapi ne.
Yield: 76.7% Qtencrik93diethylamine 4.5 Pagparation 2
Form 11 ol anzapihe R0t (5 ppm acid eqv.)

4. Synthetic mixed t-C,-C,, 11 5.2

10 alklyldimethylamine - HCl salt
of Example 1 (5 ppm acid egv.)

5. Dipotassium Salt 460 . 8.5
of Endothall (AQUATHOL’k) 250 13.0

15 : : .

- 6. Clam-Trol® CT-2 (Betz Labs) 6.6 13.0
(N-alkyl dimethylbenzyl . 4.0 >24.0
ammonium chloride)

20 7. Polyquat (Calgon Corporation) 8.3 >24.0
[poly (dimethyldiallyl ammonium
chloride)] '

8. Chlorine 2.5 © >24.0

25 . . _

The nominal concentrations of the Endothall salts
were intended to be Sppm as Endothall acid. The amine-
hydrochloride salt concentrations were calculated to be
the equivalent amount of amine at 5 ppm Endothall acid in

30 the amine-Endothall salt. Clam-Trol® and Polyquat
concentrations are based on total product. It is
apparent from the above-reported static tests that the t-
amine salts of the present invention are significantly
effective against Zebra mussel infestation and

35 substantial more effective than commercial molluscicides

particularly at lower dosagé.



A 2;7O;g—~san‘pl—e—e1‘—{—eehm—cal grade 2-nethyl-4-(4- 10

nmet h et ' - | OH-t hi eno[ 2, 3-b] [ 1, 5] benzodi azepi ne was
sOspi ﬂm‘@ @i{ E ethyl acetate (2.7 L) . The m xture was
heat mai nt ai ned at 76[err]C for 30 - mnutes. The

m xture was allowed to cool to 25[err]C. The resul ting product was

i sol ated using vacuumfiltration. The 15 35 product was identified as Form
Il using x-ray powder anal ysi s. Yield: 197 g.

The process descri bed above for preparing Form | provi des a

phar macest i cal cpagMggant product havi ng potency > 20 97% total related
subst ances < 0. 5@6and an isolated yield of > 73%

EXAMPLE 1 f d |
- 25 di ssolved in pur| 1A e&t@aofagrfht&gle %r r%tog%sljaﬁutb?é%&&%&we FRIIUAY S

granul ation. The remaining hydroxypropyl cellulqgse (total 4. 0%
w w final tabl 8EEREEgREF %M‘le@ﬁ %§%ﬁn\§xtti°a E settl“&pg@g, Ras

conbi ned with the ol anzapl ne (1.18% w w), I bupr ophen (3 %ww,

| act ose (79. 32%olids dmthearsedr tinowaser3@nhabitled byospad doddugk® ww) in a
hi gh shear granulator. All I ngredi ents were security sieved prior

to addition an@oﬂli)y:lsln 1nlEE%E!‘l@:(inbn ihke grdnubdtelr ahhlatifeXisdne \Ws then
granul at ed gh hydr oxypropyl ceI | ul ose solution i n t he high

h I h I d d 3
et hods20 The B8t ‘ia?%%%r%?. B GAetie, S faa chR aRung atouse o S,

dryer and sized. The material was then added to a tunmbl e bin nixer.
salt derived from an amine having the formula:

15 R \R”

where R is an aliphatic hydrocarbon group containing from
about 1 to about 20 carbon atoms and R’ aﬁd R" are the
. same or different alkyl radicals.having from 1 to about
20 20 carbon atoms, and mixtures of said amine radicalé,
said amine salt being intréduced at.a rate and length of
time to at least inhibit settlement of the larva stage of
said mollusk. |
2. The method of claim 1 wherein said inorganic
25 acid has the formula HX where X islchlorine, bromihe,

iodine, -HSO,, -NO; or H,PO,. aeo

This Sheet Has Been Replaced
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WO 97/d5b8b PCT/ US97/ 04721

-22- ng pomders consisting of mcrocrystalline cel | ul ose
(g';ra_nu “|I|| m mllmm gnesi um stearate (0.5% ww), and the

remain er o en crsospovi done were added to the sized 5 granul ati on.
The m xture mas bl ended and conpressed with t he appropriate tooling
on tabl et conpression equi prent. Sebcoating: . 10

Hydr oxypropyl nmethyl cellul ose (10% w w) was n xed with purified
water to forma solution. Core tablets were di vided into

approxi maf el y equal $ect s REthSPISY COMRA whereinVMddid e oxypropyl
met hyl cel | ul ose solution . The operation was perforned in a

perforated Coatuﬁ%[)or polybasic carboxylic acid containing from 1 to

24 carbon atoms.
4. The method of claim 1 wherein R ranges from 8
to 20 carbon atoms and R’ and R" range from 1 to 8 carbon
10 atoms. |
5. The method of claim 1 wherein said rate ranges
from about 0.25 to about 4 ppm and said length of time is
from about 1 to 16 hours.

6. The method of claim 4 wherein said amine salt

15 is the monoamine salt.
7. The method of claim 4 wherein said amine salt

is the diamine salt.

8. The method of claim 6 wherein said rate ranges

from about 1lto 4 ppm and the length of time is from
20 about 6 to about 8 hours.

9. The method of claim i wherein said rate ranges
from about 0.25 to about 1 ppm and said length of time is
from abou; 1 to 3 hours and this dosage is repéated every
8 to 16 hours.

25



Core Tabl et s: Color Mxture Wite
(hy m\i‘l\l\‘\ net hyl cel | ul ose, pol yethyl ene glycol, polysorbate 80,
sunt di oxi de) was mxed with purified water to formthe
coatlng %uspen5|on Subcoated tablets were divided into

approxi mately equal sections and spray coated with the coating
suspensi on descri bed above. The operation S performed in a
perforated coating pan. 25 The coated tablets were lightly dusted
wi t h carnauba wax and inprinted with appropriate identification.
WD 97/ 35586 10. - The method of claim 1 whepeinUR9is0gpgpanmine, R’
-23- . Cl ai ms

and R"” are each methyl and the amine salt is a monoamine
salt.
11. The method of claim 10 wherein said rate is
about 1.5 to about 2 ppm for a length of ﬁime of about 6
10 to 8 hours.
12. A method for the continuous control of bivalve
_mollusks'to effect detachment from and inhibit settlement
on a solid immersed in water inhabited by said mollusks
coﬁprising the steps of'(a) removing biﬁalve mollusk
15 attachments from said solid by any meané, and (b)
thereafter introducing into said water an amine salt of
an acid, the amine radical of said salt derived from an

amine having the ormula:

20 ' - R-N

where R is an aliphatic hydrocarbon group containing from
about 1 to about 20 carbon atoms and R’ and R” are the
25 game or different alkyl radical having 1 to about 20

carbon atoms, and mixtures of said amine radicals, the



1. A conpgs+%++wk4fﬁ—++eﬁf1ng pai n conpri sing ol anzapi ne or a

phar mace bIe salt or 5 . solvate thereof; and one or nore
Dfug Us ““ Treatnent of Pain in a weight ratio of from about
one ne to fromabout one (1) part to about one

thousand (1000) parts Drug Useful in the Treatnent of Pain. 10

2. A conposition of daim1l wherein the Dr 3§ Useful in the Treat nent
of Pain is an NSAI DS. 3. A composition of Caim?2
wherein the NSAIDS 15 is selected fromthe group consisting of aspirin,
i ndonet h&ci n, iiodgpodiuet iomamioesid faavimer efadiy, Hedingetaitna rate arslilfioda,
nmecl of enanat e, keoprofen, piroxi cam flurbi profen, and dicl of enac or
a pharmaceuticalehyeh of tidfeC@R! AlRLSAUEAiRARY t2Anhibit the 4. A
conposition of daim1 wherein ol anzapine is Form 11 ol anzapi ne

pol ynor ph havin al ra dlffra |on patt 3% folloms
\mmeH1drqwég%%@ O#IM%%ﬁﬁﬁ f

d 10. 2689

8.577 13. The method of claimy 127wherein said acid has

7.125 6. 1459

the general formula HX where X is chlorine, bromine,
10 iodine, -HSO,, -NO; or-H,PO,.
14. The method of claim 12 wherein said acid is a
mono- or polybasic carboxylic acid containing 1 td 24
carbon atoms.
15. The method of claim 12 wherein step (a) is
15 accomplished by the introduction into said water of the
amine salt introduced in step (b) but at a dosage fate
and length of time at least sufficient to cause the
attached mollusks to detach.
16. The method of claim 12 wherein said acid is
20 3, 6-endoxohydroorthophthalic acid.
17. The method pf-claim 16 wherein R is cocoamine,
R’ and R"” are each methyl aﬁd said amine salt is a

monoamine salt.

25
- [THIS SHEET HAS BEEN
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4. 3307 _ 394.2294 WD 97/ 35586
ZFIQ?SQ?/O4721 | 2 9873-24- '

g:gggg 5 . 18. The method of claim3}29§§é§ein step (a) is

3. 2516

accomplished by the introduction into said water of the
amine salt introduced in step (b) but at a dosage rate
and length of time at léast-sufficient to cause said
attached mollusks to detach.

10 19. The method of claim 12 wherein said rate is
from about 0.25 to about 1 ppm, said length of time
ranges from about 1 to 3 hours, and the dosage is
repeated evéry 8 to 16 hours.

20. The method of claim 17 wheréinlthe_dosage rate

15 is about 1 to 4 ppm and.said length of time is from about
6 to about 8 hours.

21. A method for the continuous control of bivalve
mollusks to effect deﬁachment and inhibit settlement on a
solid immersed in water inhabited by said mollusks

20 comprising the steps of (a) reﬁoving bivalve mollusk
attachments from said solid by any means, and b)
thereafter introducing into said water a bivalve
mulluscicide at a rate and for a length of time at least
sufficient to inhibit the settlement of larva stage

25 bivalve mollusks on said solid.

UTHIS SHEET HAS BEEN
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3.134 | - 3. 0848
3. 0638 3.0111

3 353§I!||III T T | 5 6432
c L mos 5. A

2. 60 conposition of Claim4 wherein the Drug
Useful in the Treatment of Pain is selectedP fromthe group

consi sting of aspirin, ibuprofen, and naproxen. _ 6. A
conposition of Claim1l wherein the weight rati o of ol anzapine to
Drug Useful in the JseatmkRetméthod of cPaim 23 Wherehbostepnéapais

ol anzapi ne to from about one (1) to about one hundred (100) parts
Drug Useful in : T n : : er of aA
conposition ofa%%lné}?%s%%réfﬁ{t eh\qf\g%aﬁ?bemn ln?%tis%l?sw?tr:gm about one

part ol anzapi ne, to, from about kB on , 1) to abqui thir ) parts
Drug Useful irPiYRlvs mOIIW%h?hgﬁtlea@aéﬂ.&unt §ng'for i¥n§§889EA
conposition of Claim7 wherein the weight '

time sufficient to cause the attached mollusks to detach.

This Sheet Has Been Replaced
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raﬁlo is fromabout one part ol anzapine to from about one (1) to

about ten (10) parts Drug Useful in the Treatient 20 of Pai n.

9. A conposition of Claim8 wherein the Drug Useful in the Treatnment
of Pain is selected fromthe group consi sting of norphine,
acet am nophen, ibuprofen, 25 and dicIoZEnac. WO 97/ 35586
PCT/ US97/ 04721 - 25- _

10. A conposition of Caim1l1 wherein the Drug “Useful in the

Treatment of Pain is an opioid_conmpound, 11. A
conposi tPon of Claim 4 mhereinA@ﬁEEéFﬂgQEEIHE—%igﬁBpspﬁﬂthe Tr eat nent of
Pain is an opioid conmpound.

‘A process is disclosed for the eradication of and
subsequent inhibition of bivalve mollusk settlement on
solid surfaces immersed in water inhabited by said
mollusk comprising introducing into said water, a

10 specified tertiary amine salt at a rate and for a time at

least sufficient to inhibit settiement of said mollusk.

- ‘. [7+iS SHEET HAS BEEN
This Sheet Has Been Reﬁ _ REPLACED

AT Illl Il




P (9

+12. A conposition of Gaim7 wherein the Drug Useful in the 4700 2ff-:
Treatment of Pain is an opioid conpound. 10 13. A

conposition of C aim 10 wherein the opi oid conmpound is selected from

t he group consi sting of nor phi ne, codei ne, neperidi ne, nethadone, "
pr opoxyphene, | evor phanol , hydrenor phone, oxynor phone, oxycodone,
brompton's cocktail, pentazocine, butorphganol, nabuphine, 15 and

buprenor phi ne. ELIMINATION AND INHIBETIGN COPPREVALYE MOLKUSKM 13 wherein the

opi 0i d conpourkiTTACEMERTS ed from the group consisting of ! nmor phi ne,

oxynor phi ne, oxycodone, “ydrQﬂ%%fﬁAﬂf;ggﬂiggﬂﬁiséﬂgsuagg”d met hadone.

15. A conposition of daim1l erern € eful in the
Treatnment of Pain s selected fr onS|st|n f Tyl enol
#3, tricyclic anti%eB?%ggﬁﬁt§52éls°&°€FQrf@%aﬁgﬁ %@él gﬁf Iﬁ¥anine,
anytriptiline, nortriptiline), anticonvul sants (for exanpl e,
carbanazepinesugaﬁqpentihnhibatmonabé)biaadveemoﬂdmsk settlemenipterke

i nhibitors (for exanple, fluoxetine, paroxetine, ci tal opram

sertraline), ghxed §§£9£885”1ﬂﬁé?8baeﬁhfMﬁ%e@olnhaﬂﬁﬁﬁiaﬁeddﬁubltOFS (for
exanpl e venl af axi ne, du oxetlne) serotonin receptor agonists and

ant agoni st s, I|ner rinic and nicatin nal gesi cs, and
neur oki ni n aHF%b%HFEtEomprls &n%ro ucing 1ﬁ%o sald ﬂéﬁefiéa

specified tertiary amine salt at a rate and for a time at

least sufficient to inhibit settlement of said mollusk.
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16. A conposition of Cla|n14 ‘wherein, the Drug ¢?7092J§;_5
the Treatment of Pain i's sélected fromthe
group consisting of Tylenol #3, tricyclic
ssants, anticonvul sants, and serotonin reuptake i nhi bitors,
ot oni n- nor epi nephrine reuptakg. I nhi bitors anal gesics, and

5 17. A conposition of Claiml6

Useful in the Treatnment of Pain is atHcydic

o] hiion m 1 wherein
thél+rggFﬁé§tR6Fa§agﬁg§ tsan gﬁ %ﬁ?energlc

generated, for example, by the introduction of chlorlne gas or

n antagoni st s.
he Drug

sodium hypochlorite into the infested water, has been the
While the known

chemical treatments for the control of Zebra mussels are

prevalent control agent for mollusks.

generally effective, their use can result in undesirable
environmental consequences, particularly with respect to
persistence and toxicity to nontarget organisms.

Tertiary amine salts of 3,6 endoxohydroorthophthalic acid

are disclosed in U.S. Patent No.

3,207,593, issued September
21, 1965, as effective for the control of submersed aquatic
plant life.

Throughout this specification and the claims which
follow, unless the context requires otherwise, the word
"comprise", and variations such as "comprises" and
"comprising", will be understood to imply the inclusion of a
stated integer or step or group of integers or steps but not
the exclusion of any other integer or step or group of

integers or steps.
STATEMENT OF THE INVENTION

In one embodiment the'present invention provides a method
" for the control of bivalve mollusks to effect detachment from
and inhibit settlement on solids immersed in water inhabited
by said mollusks comprising introducing into said water an
amine salt of an inorganic or organic acid, the amine radical

of said salt derived from an amine having the formula:
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19. A:conposition of Claim 18 central al pha- 15 adrenergi c active

Drug
‘medi ca

compound is Clonidine or a pharmaceutically acceptable salt thereof.
20. A conposition of Claim4 wherein the Drug Useful in the Treatnent
of Pain'is an al pha adrenergic 20 conpound. 21. A
conposi tion of Caim?7 wherein the Drug._ Useful in the Treatnment of
RPain is an al pha adrenergic conpound. 25 22. A
conposition of Claim1l wherein the . conposition can provide a

synergi g anal esic_eff
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$$%${#b:£€55$§ nanﬂt a rate andaiengghaogr%gﬁgaibogtoae%st
inhibit settlement of the larva stage of said mollusk; with
the proviso that the organic acid is not a boric acid.
_ According to another embodiment of the invention there is
provided a method for the continuous control of bivalve
10 mollusks to effect detachment from and inhibit settlement on a
solid immersed in water inhabited by said mollusks comprising
the steps of (a) removing bivalve mollusk attachments from
said solid by any means, and (b) thereafter introducing into
said water an amine salt of an acid, the amine radical of said

15 salt derived from an amine having the formula:
Rl

R-N

N

20 . R“.

where R is an aliphatic hydrocarbon group containing from
about 1 to about 20 carbon atoms and R’ and R" are the same or
different alkyl radical having 1 to about 20 carbon atoms, and
5 mixtures of said amine radicals, the introduction of said
amine salt being at a rate and for a length of time at least
sufficient to inhibit the settlement of larva stage mollusks
on said solid; with the proviso that the acid is not a boric

acid.
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-27- . 24. A use of Claim23 wherein the Drug
Useful. in the Treatnment of Pain is an NSAI DS. 5. 25. A use
of "Claim23. wherein the weight rati o of ol anzapine to Drug Usef ul
in the Treatnent of Pain is fromabout one (1) part ol anzapine to
f.r om about one (1) to about one hundred (100) parts Drug Useful in .
the Treatnent of Pain. 10 626. A use of Claim 25 wherein
t he wei ght rati o of ol anzapine to Drug Useful in the Treatnent of
Pain is fromabout one (1) part ol anzapine to from about one (1) to
abouf thirty (30) parts Drug Useful in the 15 Treat ment of Pain.

27. use of Claim 23 wherein ol anzapine is Form 11 ol anzapi ne
pol yfor ph having a typical x-ray diffraction pattern as foll ows,
wher¢in d represents the

DETAILED DESCRIPTION OF THE INVENTION

Bivalve mollusks in various stages of maturity are
eradicated in accordance with thisiinvention by exposure
for a period of time to tertiary amine salts wherein the

10 amine radical is derived from an amine.of the folloﬁing
formula:

RI

15 | 'R~'/
e

where R is an aliphatic hydrocarbon group containing from
20 about 1 to abéut 20 carbon atoms and R’ and R” are the
"same or different alkyl radicals having from 1 to about:_
20, preférably from 1 to 8 carbon atomé. Examples of
these alkyl radicals include methyl, ethyl, propyl,
hutyl, hexyl, octyl, decyl, dodecyl, octadecyl, eicosyl,
“25 and isomers thereof. The aliphatic hydrocarbons
represented by R include, for example, the C,-C,, alkyl
radicals described above for R’ and R" as well as those

groups on amines obtained by reductive amination of the

acids from animal fats and vegetable oils, particularly
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g;gggé 1. A method for the controlsééggfvalve mollusks to

effect detachment from and to inhibit settlement on solids

5 immersed in water inhabited by said mollusks comprising
introducing into said water an amine salt of an inorganic or
organic acid, the amine radical of said salt derived from an

amine having the formula:

10 R

R-N

N

R"

15 where R is an aliphatic hydrocarbon group containing from
about 1 to about 20 carbon atoms and R’ and R” are the same or
different alkyl radicals having from 1 to about 20 carbon
atoms, and mixtures of said amine radicals, said amine salt
being introduced at a rate and length of time to at least

20 inhibit settlement of the larva stage of said mollusk; with

the proviso that the inorganic acid is not a boric acid.

2. The method of claim 1 wherein said inorganic acid
has the formula HX where X is chlorine, bromine, iodine, -
25 HSO,, -NOj; or H,PO,.
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2. 6007 ' 28. A use of Cﬁé?ﬁ?ES wherein the Drug
Useful in the Treatment of Pain is selected fromthe group consi sting
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5
13. The method of claim 12 wherein said acid has the
general formula HX where X is chlorine, bromine, iodine,
"'HSO4' -NO3 or -H2P04.

10 14. The method of claim 12 wherein said acid is a mono-

or polybasic carboxylic acid containing 1 to 24 carbon atoms.

15. The method of claim 12 wherein step (a) is
accomplished by the introduction into said water of the amine
15 salt introduced in step (b) but at a dosage rate and length of
time at least sufficient to cause the attached mollusks to
detach.

16. The method of claim 12 wherein said acid is 3, 6-
20 endooxohydroorthophthalic acid. |

17. The method of claim 16 wherein R is a cocoamine, R’
and R” are each methyl and said amine salt is a monoamine
salt.

18. The method of claim 17 wherein step (a) is
accomplished by the introduction into said water of the amine
salt introduced in step (b) but at a dosage rate and length of
time at least sufficient to cause said attached mollusks to

30 detach.
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‘ , f Claim 23 wherein painis noci ceptive pain. 20
,I,! 23 wherein the painis acut e pain.
ThIS |s " sheet
-39.-

19. The method of claim 12 wherein said rate is from
about 0.25 to about 1 ppm, said length of time ranges from
" about 1 to 3 hours, and the dosage is repeated every 8 to 16
hours.

20. The method of claim 17 wherein the dosage rate is
- about 1 to about 4 ppm and said length of time is from about 6

to about 8 hours.
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