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"WATER .STERI LT'SATI ON APPARATUS" ' TECHNI CAL FI ELD OF THE
| NVENTI ON THIS I NVENTION rel ates to water sterilisation
appar at us, and nore particularly if relates to apparatus for
sterilising 5 water by the process of heavy netal sterilisation using the
bacteriostatic effect of the heavy netal; silver. Wil e the o
i nvention has particul ar applicaty [ i di sease- carrying
bacteria in drinking water and i?ﬁgggéﬁfg@§6_§?¥$ﬂ in that context, it
will be realised that the invention is not 10 limted to that particular
field of use’but may haveubdelc e pacLit k! BiRORRVES! | ons.

' 5

The present invention concerns antitumor compounds. More
particularly, the invention provides novel paclitaxel derivatives,
pharmaceutical formulations thereof, and their use as antitumor
agents.

10

Taxol® (paclitaxel) is a natural product extracted from the bark

of Pacific yew trees, Taxus brevifolia. It has been shown to have

15 excellent antitumor activity in in vivo animal models, and recent
studies have elucidated its unique mode of action, which involves
abnormal polymerization of tubulin and disruption of mitosis. It has
recently been approved for the treatment of refractory advanced
ovarian cancer and breast cancer; and studies involving other cancers

20 have shown promising results. The results of paclitaxel clinical
studies are reviewed by numerous authors, such as by Rowinsky and
Donehower in “The Clinical Pharmacology and Use of
Antimicrotubule Agents in Cancer Chemotherapeutics,” Pharmac.

"Ther., 52:35-84, 1991; by Spencer and Faulds in “Paclitaxel, A Review of

25 its Pharmacodynamic and Pharmacokinetic Properties and Therapeutic
Potential in the Treatment of Cancer,” Drugs, 48 (5) 794-847, 1994; and
by K.C. Nicolaou et al. in "Chemistry and Biology of Taxol," Angew.
Chem.. Int. Ed. Engl,, 33: 15-44, 1994, and also in the references cited
therein. -

30 .

A semi-synthetic analog of paclitaxel named Taxotere®

(docetaxel) has also been found to have good antitumor activity in
animal models. Taxotere® is also currently undergoing clinical trials
in Europe and in the United States. The structures of paclitaxel and

35 Taxotere® are shown below along with the conventional numbering
system for molecules belonging to the class; such numbering sy".s";tem .'is. _
also employed in this application. I

Wi



v

BACKGROUND ART As is well known and al so disclosed in various
prior patent specification, the high affinity that Ag+ has to -SH and
15 other groups, nekes it an efficient biocide for the treatnent of
water and other [|iquids. It wll be ainderstood that Ag+ ions, in
measured doses, are toxic to lower |life fornms but non- toxic to
humans, and in consequence this process can be used to sterilise
dri nki ng water. Previ ous apparatus for these 20 purposes and patent
specifications directed thereto have shown however that prior usages
have required | arge and heavy appar atgeg f00 Qg+ ion rel ease, as well
as conplicated apparatus rEQH aper f Llow XoXty pl , and al so switches at

Egsh

2/t

hi gh cost. Such appar at usz gllect r e flits and switches have
been arranged 25 to rel ease Agn/g-‘éjsl\atn et reasonably effective
rate, but the bul ki ness al one pgoul d nd 2/t i p8st allow a unit to

be made to a size permitting it to be carHPed #Rually or in a

PhC(0)O

Taxol®: R =Ph;R' = acetyl
Taxotere®: R = t-butoxy; R’ = hydrogen

One drawback of paclitaxel is its very limited water solubility
10 requiring it to be formulated in nonaqueous pharmaceutical vehicles. -
One commonly used carrier is Cremophor EL which may itself have
undesirable side effects in man. Accordingly, a number of research
teams have prepared water-soluble derivatives of paclitaxel, some of
them are disclosed in the following references:

(a) Haugwitz et al, U.S. Patent No. 4,942,184;

(b) Kingston et al, U.S. Patent No. 5,059,699;

(c) Stella et al, U.S. Patent No. 4,960,790;

| (d) European Patent Application 0,558,959 Al, published

20 ' September 8, 1993; '

(e) Vyas et al, Bioorganic & Medicinal Chemistry

Letters, 1993, 3:1357-1360; and

(f) Nicolaou et al, Nature, 1993, 364:464-466

(g) European Patent Application 0,604,910 Al, published
25 _ . _ July6,19%4. |

Compounds of the present invention are water soluble
phosphonooxymethyl carbamate derivatives of paclitaxels and
pharmaceutically acceptable salts thereof. The water solubility of the

30 salts facilitates preparation of pharmaceutical formulations.



relatively small suit case or the Ilike. In the prior art,

consi derabl e work has been carried out 30 also in the devel opnent and use
of apparatus using silver pills for the sane purposes, but many

probl ens have been encountered suchgas having to keep the pills dry,
packaging the pills so that the silver does not corrode and so that the
Ag+ does not cone into contact with the atnosphere prior to use.

Since 35 other chemcals may be needed to bind the Ag+ within a pill,

such additional chem cals can add further contam nants to the wat er .
Problens also arise in relation to the question of how many pills
shoul d be used for a given volune of water.

5 This invention relates to novel antitumor compounds
represented by formula I, or pharmaceutically acceptable salts thereof

(RIO)R°OIP(O)0

10

- wherein R1 is hydroxy, -OC(O)RX or -OC(O)ORX; R2 is hydrogen,

hydroxy, -OC(O)RX or -OC(O)ORX; R2' is hydrogen, hydroxy or fluoro;
R6' is hydrogen or hydroxy; R6 is hydrogen, or R2 and R6 together can

15 form oxirane ring or a bond; R3 is hydrogen, hydroxy, C1-6 alkyloxy,
-OCONRI1R12, .OC(O)RX or -OC(O)ORX; R8 is methyl or
hydroxymethyl, or R8 and R2 together can form cyclopropane ring; R?
is hydroxy or -OC(O)RX; with the proviso that when R8 and R2 form "
cyclopropane ring, R2' is hydrogen; when R2 and R6 form oxirane ring

20 or double bond, R? and R are hydrogen; when R? is hydroxy,
-OC(O)RX or -OC(O)ORX, R2' is hydrogen; when R2' is fluoro, R? is
hydrogen; one of R7 or R7 is hydrogen and the other is hydroxy,
-OC(O)RX or -OC(O)ORX, or R7and R7'together can form.an oxo group;
R11 arid R12 are independently C1-¢ alkyl, hydrogen, aryl or

25 substituted aryl; R4 and R are independently C1.¢ alkyl, C2_¢ alkenyl,
Cy.6 alkynyl, or -Z-R10; Z is a direct bond, C1-6 alkyl or C3.g alkenyl;
R10 is aryl, substituted aryl, C3.¢ cycloalkyl or heteroaryl; pis 0 or 1; Rd
and R€ are independently hydrogen, C1-6 alkyl, aryl, substituted aryl or
phosphono protecting group; Rf is hydrogen or hydroxy; RX is C3.4

30 cycloalkyl, Cg.g alkenyl or Cy_g alkyl, all can be optionally substituted
with one to six same or different halogen atoms; or RX is a radical of
the formula
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2 OBJECT OF THE | NVENTI ON The princi pal
obj ect of the present invention is to provi de apparatus which wl|

anel i orate many of the probl ens dedcri bed above by effectively
controlling the water flowrate 5 and Ag+ ion release for effective
sterilisation results using the energy of the water being treated as a
controlling factor. Anot her object _of the present invention is to
provi de wat er sterilisation apparatu t he character described which
wi || have an advantage over certain prigf Art in that it can be 10

operated not only in a set dispositi as'in a horizontal flow

line for water, but also at any given angl e gé use or an

wherein D is a bond or C1.g alkyl; and R3, RP and'RC are independently
5 hydrogen, nitro, amino, Cj.¢g alkylamino, di-Cj.g alkylamino, halogen,
-~ Ci-¢ alkyl, hydroxy or C1.¢ alkoxy. ' '

Another aspect of the present invention provides a method for
inhibiting tumor in a mammalian host which comprises
10 administering to said mammalian host an antitumor effective amount
of a compound of formula L _
Yet, another aspect of the present invention provides a
pharmaceutical formulation which comprises an antitumor effective
15 amount of a compound of formula I in combination with one or more
pharmaceutically acceptable carriers, excipients, diluents or adjuvants.

20

 In the application, unless otherwise specified explicitly or in

context, the following definitions apply. The numbers in the subscript
after the symbol "C" define the number of carbon atoms a particular

25 ' group can contain. For example "Cj-g alkyl" means a straight or
branched saturated carbon chain having from one to six carbon atoms;
examples include methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl,
isobutyl, t-butyl, n—f)entyl, sec-pentyl, isopentyl, and n-hexyl.
Depending on the context, "C1-¢ alkyl" can also refer to C1-¢ alkylene

30  which ‘bridges two groups; examples include propane-1,3-diyl, butane-
1,4-diyl, 2-methyl-butane-1,4-diyl, etc. "C2-¢ alkenyl” means a straight
or branched carbon chain having at least one carbon-carbon double
bond, and having from two to six carbon atoms; examples include
ethenyl, propenyl, isopropenyl, butenyl, isobutenyl, pentenyl, and

35 hexenyl. Depending on the context, "C2-¢ alkenyl” can also refer to



i nverted di sposition. It is a further object to provide novel

apparat us as ~ aforenentioned which can be designed to operate
very 15 efficiently for water sterilisation while being small enough to

be readily transported and carried by amindividual user from pl ace to
pl ace. The invention further ains to provide water sterilisation

Rvant ages. ovel ZeA NGB R B HE SIS S EYARPIes Tcude, VIS be
fglrarjp gf; t L (r)erralol;lmndiyﬂ Qﬂu@'ﬂ?/t@eZ-&Héth?BlZ—Biitéﬁé—QHLﬂiy%SZ-hexenel-l’)é-c‘ii}"le&Ec O\ijhgg teS
and advant ages 02 venél on ﬂ'?f.gmr l?é;ancﬂg; 5| na "ta%{rauég? {gél n the
descri pti ons ofleast ene rcpdwrmarben tpiplebond/ andfrom fwatta six carbon atoms;

DI SCLOSURE §F -Ekﬁnbwﬁﬂa\gﬂ ethynyl, profVhsi, bubfnylf Mieaexytgl. and ot her

objects in view,

"Aryl" means aromatic hydrocarbon having from six to ten
carbon atoms; examples include phenyl and naphthyl. “Substituted

aryl" means aryl independently substituted with one to five (but
10  preferably one to three) groups selected from Cj.g alkanoyloxy,

hydroxy, halogen, Cj.g alkyl, trifluoromethyl, Cy_g alkoxy, aryl, Cog
alkenyl, C1.¢ alkanoyl, nitro, amino, C1-¢ alkylamino, di-C1-6
alkylamino, and amido. "Halogen"” means fluorine, chlorine,
bromine, and iodine.
15 |
"Heteroaryl” means a five- or six-membered aromatic ring
containing at least one and up to four non-carbon atoms selected from
oxygen, sulfur and nitrogen. Examples of heteroaryl include thienyl,
furyl, pyrrolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl,
20 isoxazolyl, triazolyl, thiadiazolyl, oxadiazolyl, tetrazolyl, thiatriazolyl,
oxatriazolyl, pyridyl, pyrimidyl, pyrazmyl pyridazinyl, tnazmyl
tetrazinyl, and like rings.

"Hydroxy protecting groups” include, but is not limited to, ethers

25 such as methyl, t-butyl, benzyl, p-methoxybenzyl, p-nitrobenzyl, allyl,

' trityl, methoxymethyl, methoxyethoxymethyl, ethoxyethyl,
tetrahydropyranyl, tetrahydrothiopyranyl, dialkylsilylethers, such as
dimethylsilyl ether, and trialkylsilyl ethers such as trimethylsilyl ether,
triethylsilyl ether, and t-butyldimethylsilyl ether; esters such as |

30 benzoyl, acetyl, phenylacetyl, formyl, mono-, di-, and trihaloacetyl such
as chloroacetyl, dichloroacetyl, trichloroacetyl, trifluoroacetyl; and
carbonates such as methyl, ethyl, 2,2,2-trichloroethyl, allyl, benzyl, and
p-nitrophenyl.

35 "Phosphono” means the group -P(O)(OH), and
"(phosphonooxymethyl)oxy" means -OCH0P(O)(OH)3.



fnvention resi des broadly, according to one aspect thereof, in wat er
sterilising apparatus adapted to enploy the process of 30 heavy netal

sterilisation and including: a body defining a chanber forned
wi th spaced inlet and outl et ogeni ngs whereby water nay be caused
to fl ow t hrough the chanber fromsaid inlet opening to said outl et
openi ng; 35 at least two el ectrodes spacedly nmounted in said

chamber for flow of* Pshatsphomm@treteetmgegroupm meaps seeighies which can be 53 g
:Dgr/efa\ugg/egi)gg Ote%ﬁleygd QY HI6Lk BPPR6LREE the phosphono ful€lidl Fre0p;
preferably such protecting groups are those that can be removed by
methods that do not appreciably affect the rest of the molecule.
5 Suitable phosphonooxy protecting groups are well known to those
skilled in the art and include, for exainple, benzyl and allyl groups.

Additional examples of hydroxy and phosphono protecting
groups may be found in standard reference works such as Greene and

10 Wauts, Protective Groups in Organic Synthesis, 2d Ed., 1991, John Wiley
& Sons, and McOmie; and Protective Groups in Organic Chemistry,

1975, Plenum Press. Methods for introducing and removing protecting
groups are also found in such textbooks. _
- 15 "Pharmaceutically acceptable salt” means a metal or an amine
salt of the acidic phosphono group in which the cation does not
contribute significantly to the toxicity or biological activity of the active
compound. Suitable metal salts include lithium, sodium, potassium,
calcium, barium, magnesium, zinc, and aluminum salts. Preferred
20 metal salts are sodium and potassium salts. Suitable amine salts are
for example, ammonia, tromethamine (TRIS), triethylamine, procaine,
benzathine, dibenzylamine, chloroprocaine, choline, diethanolamine,
_ triethanolamine, ethylenediamine, glucamine,' N-methylglucamine, -
lysine, arginine, ethanolamine, to name but a few.

The term "taxane” or "taxane core” refers to moieties with
frameworks of the structure:

30
The cycloprane group which can be constituted from R8 and R?2
of formula I can alternatively be referred to as "78,88-methano” group
as in Tetrahedron Letters, Vol 35, No 43, pp 7893-7896 (1994) or as



-

3

electric circuit nmeans including power cell neans

associ ated with said body and connected to said el ectrodes for
passing electric current between said el ectrodes t hrough sai d
wat er ; 5 an on/off switch in said circuit means nornmally
di sposed i noperatively so that the circuit is open when water is

not entering s
swi tch-actuati
i nl et openi ng,

aid chanmber at said inlet openi . and a
S ClpEF OB OB S Pt 554580 issued Octgher 19577 %, 4

19931 dAVhehR2 and ®Réofoymbabogd, ndturally theracvitbe ¢ iﬂ@éﬂd in

bi ased manner b ncf‘bQR%ae |@Pahg chich it cl oses the inlet opening
t

but adapted to
fl ow through s

5

10

15

20

30

35

e nove
aid inlet

In compounds of formula I, examples of RX include methyl,
hydroxymethyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
chloromethyl, 2,2,2-trichloroethyl, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, ethenyl, 2-propenyl, phenyl, benzyl, bromophenyl, 4-
aminophenyl, 4-methylaminophenyl, 4-methylphenyl, 4-
methoxyphenyl and the like. Examples of R4 and R include 2-
propenyl, isobutenyl, 3-furanyl (3-furyl), 3-thienyl, phenyl, naphthyl, 4-
hydroxyphenyl, 4-methoxyphehyl, 4-fluorophenyl, 4-
trifluoromethylphenyl, methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, t-butyl, ethenyl, 2-propenyl, 2-propynyl, benzyl, phenethyl,
phenylethenyl, 3 4-dimethoxyphenyl, 2-furanyl (2-furyl), 2-thienyl, 2-
(2-furanyl)ethenyl, 2-methylpropyl, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cyclohexylmethyl, cyclohexylethyl and the like.

agai ns

The new products that have the general formula I display a
significant inhibitory effect with regard to abnormal cell proliferation,
and have therapeutic properties that make it possible to treat patients
who have pathological conditions associated with an abnormal cell
proliferation.' The pathological conditions include the abnormal
cellular proliferation of malignant or non-malignant cells in various
tissues and/or organs, including, non-limitatively, muscle, bone
and/or conjunctive tissues; the skin, brain, lungs and sexual organs;
the lymphatic and/or renal system; mammary cells and/or blood cells;
the liver, digestive system, and pancreas; and the thyroid and/or
adrenal glands. These pathological conditions can also include
psoriasis; solid tumbors; ovarian, breast, brain, prostate, colon, stomach,
kidney, and/or testicular cancer, Karposi's sarcoma;
cholangiocarcinoma; choriocarcinoma; neuroblastoma; Wilm's tumor,
Hodgkin's disease; melanomas; multiple myelomas; chronic |
lymphocytic leukemias; and acute or chronic granulocytic lymphomas.
The novel products in accordance with the invention are particularly
useful in the treatment of non-Hodgkin's lymphoma, multiple
myeloma, melanoma, and ovarian, urothelial, oesophageal, lung, and

said bias by water caused to



openi ng whereby said water enters and passes through said

chanber and out said outlet opening, 15 sai d el ectrodes

i ncluding a silver anode to coact with at | east one cathode for
the rel ease of Ag+ ions, 8 and the parts being so nade and
arranged t hat novenent of said sw tch-actuating val ve assenbly
to open the inlet opening causes said nornally-ggen s$ftch to be

20 cl osebireast camerst The produets in acoprslasss withthe inveptipn £aR be

pﬁs ﬁgs bet ween ygifized @b Peéverd @% ditayHeCippédtiificd b fiappearainde, or to treat
chanoer.

The, on/ of f tch, as referred to, may be of various

ki nds bufh?fFeRaé'Fﬁ{ﬂg}cai?ﬁepaglé‘?snornal |y spaced first and second 25
contact nmenbers in the electric circuit neans and adapted to be
brought toggt her byT}\E%oh{HcJt#\%C& Bis VR & bé BlddeBiefechniques
per manent nagnet, such as ‘a_ferronagnet, Is noved Iin a Sch fil rﬁ.cchl on
t her et ownar ds, oy the §raveRtonM orgagicrhemigirysgpgrtoire. Scheme 1, whi

depicts a process that compounds within the scope of formula I can be

made, is only shown for the purpose of illustration, and is not to be

construed as limiting the methods to make the compounds by any

10 other methods.

The “acid” in a compound of formula II is any acid which is able
to protonate the C'3-amino group. Exemplary acidic salts include salts _
formed with mineral acids such as HCl, H2SO04, or HNO3; or organic

15 acids such as trifluoroacetic acid, acetic acid, p-toluenesulfonic acid,
methanesulfonic acid, etc. Step (a) involves liberating C3'-amino
group with base, followed by reacting the liberated amino group with a
compound of formula III, in which R13 and R14 are independently Ci1-
6 alkyl, aryl, substituted aryl or phosphono protecting group. The base

20 can be any base to neutralize the amino protonating acid and which
also acts as an acceptor of proton generated during the reaction of
amine with chloroformate of formula IIl. Examples of preferable base
include inorganic base or organic base such as diisopropylethylamine,
triethylamine, pyridine, dimethylaminopyridine, etc.

25

When R13 and/or R14 is phosphono protecting group, it is
removed in Step (b) to afford additional compounds withing the scope
of formula L. '



§wi t ch-actuating val ve assenbly novable to open the inlet 30 opening by

transformng the potential energy fromthe body of wat er whi ch, when
caused to flow, carries the valve assenbly and magnet towards said
contact nenbers to close the switch to 9 conplete the electric circuit.
For practical purposes, the on/of f switch may nost suitably be a reed
switch having at 35 |east one said contact nenber of novable |eaf form

For guided control of the novable swtch-actuating assenbly, the

| atter preferably includes a cylindri SSIHEMEI WO 95/ 31404

PCT/ AU95/ 00280

I
Base -
Step (a) ’
tep (a 13 1
a OVO_ L (OR™)YOR ™)
hig 5
o (o)
I
) r

Step (b) Removal of phosphono
protecting group(s)

I"



4 pi ston slidable with clearance in a guide tube arranged so that

its inner end conmuni cates with the chanber while its outer end S
provided with a valve seat at the inlet opening, the valve assenbl y
bei ng biased by neans of a light tensid® spring 5 connected between the
outer face of the valve piston and part of the body upstream of the
val ve seat. I n one enbaqdi ment ?w de tgbe f tlhe g%% L ndri cal
val ve piston is condhpisynthesis of compoun SBf onrula I‘ﬁ)E’F FIEad Bent the
i nl et openi ng, oagPdThap hcatlandNﬁbM,élmsﬂpmbhshed hdy Juil9t. t Btiefly,sthay separ at e

t ube renovably d spaced fromthe adjacent walls of
TN T

t he chanber bei ng provided in that instance
Wi th apertures through its wall |nterrredi ate its ends to facilitate

wat er flow sheygf iy e &boliiaBithe FoiAuld V t he

10

© 15
and

(b) contacting a compound of formula VII with an acid capable of
20 opening the oxazoline ring of said compound of the formula VII to
afford a compound of formula II or salt thereof.



fwater flowing to the inner end of the guide tube. 15 In one

enbodi nent hereinafter illustrated, the el ectrodes conprise a single
silver anode and a single cathode, but in a preferred enbodi nent there.
are three electrodes conprising said 11 silver anode as well as two
stainl ess steel cathodes at equal di stances on opposite sides thereof,
all el ectrodes being co-, 20 anar, d havi free roj ectj tive
ends within the "@ﬁﬁh’b%sr?éo @%%gqérﬁ%fwﬁﬁ#md B‘e%’{ﬁlggggﬁnect ed
in the ci mpplicatioraWiO Jit4287sputdishpdJalyt & 19941 i xi ng ends of the

cat hodes are al so connected to each ot her. In all enbodi nents,

it is preferred that the electric 25 circuit a Lycl yd e_@r nore
|i ght - emi t t i ng niferraulagl I, Vi, Wiang ¥Hsabove, p, gﬁe@. h’p‘i &t'%n‘%dﬁgmnt ,
there is enpl opéd R, R7, B /RS énd LRE a2 as \pheeibuslyndefimed;t hat current is

fl owi ng between t he anode and cathode, but in the preferred
enbodi nents, we woul d provide two light-emtting diodes arranged in
series in By now there are many publications teaching the conversion of

paclitaxel taxane core substitutents into other groups. Using these
established methods or obvious variants thereof, taxanes of formula

10 VI can be readily made. For example, for transforming C4-acetoxy into
other functional groups see, S. H. Chen et al., J. Organic Chemistry, 59,
pp 6156-6158 (1994) and PCT application WO 94/14787 published July 7,
1994; for converting C2-benzoyloxy to other groups see, S.H. Chen et al,
Bioorganic and Medicinal Chemistry Letters, Vol. 4, No. 3, pp 479-482 -

15 (1994) and European Patent Application 617,034A1 published.
September 28, 1994; for modifying C10-acetyloxy see, J. Kant et al,
Tetrahedron Letters, Vol. 35, No. 31, pp 5543-5546 (1994) and U.S.
Patent No. 5,294,637 issued March 15, 1994; for making C10 and/or C7
unsubstituted (deoxy) derivatives see, European Patent Application

20  590,267A2 published April 6, 1994 and PCT application WO 93/06093
published April 1, 1993; for making 7B,88-methano, 6¢,7c-dihydroxy
and 6,7-olefinic groups see, R. A. Johnson, Tetrahedron Letters, Vol. 35,
No 43, pp 7893-7896 (1994), U.S. Patent No. 5,254,580 issued October 19, .

11993, and European Patent Application 600,517A1 published June 8,

25  1994; for making C7/C6 oxirane see, X. Liang and G.1. Kingston,
Tetrahedron Letters, Vol. 36, No. 17, pp 2901-2904 (1995); for making
C7-epi-fluoro see, G. Roth et al, Tetrahedron Letters, Vol 36, pp 1609-
1612 (1993); for forming C7 esters and carbonates see, U.S. Patent No.
5,272,171 issued December 21, 1993 and S. H. Chen et al., Tetrahedron,

30 49, No. 14, pp 2805-2828 (1993); for 9. and 9B-hydroxy taxanes see, L. L.
Klein, Tetrahedron Letters, Vol 34, No 13, pp 2047-2050 (1993), PCT
application WO 94/08984 published April 28, 1994, U.S. Patent No.
5,352,806 issued October 4, 1994, and PCT application WO 94/20485
published September 15, 1994.

35



30 two different colours such as yel | ow and green and adapted to

I ndi cate the need for various actions as later set out in detail, such
as the need to clean the silver anode. In the design of the
apparatus, the body may be of any 4@ t abl e material and of various

sui tabl e shapes, but it is 35 preferred that the body be made mainly of

PVC and of T-s [ LaYo = z0axial inlet and outl et
housings for  DERRETIONCE sPaT BT

' peni ng respectively, while a
WD 95/ 31404 PCT/ AU95/ 00280

The specific examples that follow illustrate the syntheses of the
compound of the instant invention, and is not to be construed as
5 limiting the invention in sphere or scope. The method may be
adapted to variations in order to produce the compound embraced by
this invention but not specifically disclosed. Further, variations of the
methods to produce the same compound in somewhat different
manner will also be evident to one skilled in the art.

10 _
In the following experimental procedures, all temperatures are
understood to be in Centigrade (C) when not specified. The nuclear
 magnetic resonance (NMR) specfral characteristics refer to chemical
shifts (3) expressed in parts per million (ppm) versus tetramethylsilané™
15 (TMS) as reference standard. The relative area reported for the various
shifts in the proton NMR spectral data corresponds to the number of
hydrogen atoms of a particular functional type in the molecule. The
nature of the shifts as to multiplicity is reported as broad singlet (bs or
br s), broad doublet (bd or br d), broad triplet (bt or br t), broad quartet
20 (bq or br q), singlet (s), multiplet (m), doublet (d), quartet (g), triplet (t),
doublet of doublet (dd), doublet of triplet (dt), and doublet of quartet
(dq). The solvents employed for taking NMR spectra are acetone-dg
(deuterated acetone). DMSO-dg (perdeuterodimethylsulfoxide), D20 .
(deuterated water), CDCl3 (deuterochloroform) and other
25 conventional deuterated solvents. The infrared (IR) spectral

description include only absorption wave numbers (cm-1) having
functional group identification value.

. _Celite is a registered trademark of the Johns-Manville Products
30 Corporation for diatomaceous earth.

The abbreviations used herein are conventional abbreviations
widely employed in the art. Some of which are: DAB (deacetylbaccatin
I); MS (mass spectrometry); HRMS (high resolution mass '
35 spectrometry); Ac (acetyl); Ph (phenyl); v/v (volume/volume); FAB
(fast atom bombardment); NOBA (m-nitrobenzyl alcohol); min
(minute(s)); h or hr(s) (hour(s)); BOC (t-butoxycarbonyl); CBZ or Cbz



third housing at right angles to the inlet and outlet housings has

renovably fitted therein a coupler assenbly, suitably with a PVC
casing, fitted with said power cell neans, said el ectrodes and said
electric circuit neans. In normal usa@® 5 disposition of the apparatus,
the aligned inlet and outl et housi ngs wi |l have their axes contiguous

and hori zontal . Wil e the & hi,rd _hausi may .\ rtically up from
and above qugzylrﬂngargﬂ{am:p g?erﬁgﬁs ?ﬁgg‘?m&”' é%%ln@’%%er ate al so when
ext endi ng vert i widhlgrogthyloxycaabonyl), PMK édisnethylsilyBndBAF 10 O her features

Sssembl | o8 and e yrapat/inBbraR h“°?*5’§"“%§f‘{*9”‘4'di“§jf%‘?2?ﬂ£ SR o ent
BRI EF DESCRI PTI &g&i#ﬁ@%ma@‘mémﬂsu‘f%%@d ﬁ"&?’aﬁ%"ﬁ‘é e '

i nvention ey bEMDEeheratiethyldisilazane); MeOTf (methyltriflate).

1. Preparation of O-chloromethyl-S-butylcarbonothioate.

10
A N""8H
NaOMe, MeOH
i AN ¢ i B
CI)LOA cl SNa _ /\/\s)‘o" cl
ether, 52 %

Preparation of O-Chloromethyl-S-butylcarbonothioate was

15 followed according to the method described by Folkman, M. and Lund,
F. in Synthesis , 1990, 1159. Butane thiol (16.0 mL, 200 mmol) was '
added dropwise to a solution of sodium methoxide in methanol (43
mL, 200 mmol, 25% by wt., Aldrich) cooled to 0°C and the resulting
mixture was stirred for 2 h. The reaction mixture was then

20 concentrated in vacuo and the residual solid suspended in anhydrous
ethyl ether (300 mL). This heterogenous solution was then cooled to
-78°C and a solution of chloromethyl chloroformate (17.6 mL, 200
mmol) in ether (70 mL) was added dropwise over 40 min. The
resulting solution was stirred at -78°C for an additional 2 h, and the .

25 reaction mixture was then warmed to room temperature and stirred
for 13 h. The reaction mixture was then suction filtered using a pad of
Celite, the collected salts were washed with ether, and the filtrate
concentrated in vacuo. The resulting residual oil was purified via
fractional distillation (bp 103-107°C, house vaccum approximately 25-30

30 mbarr, lit. bp 99-101°C, 24 mbarr); a center cut provided the desired O-
chloromethyl S-butylcarbonothioate (18 g, 52%). 1H NMR (300 MHz,



15 understood and put into practical effect, reference will now be

made to the acconpanying drawi ngs which illustrate preferred
enbodi ments of the invention and wherein:- Fig. 1 is a
part-di agrammatic, sectional side 14 el evation-of a first form of
water sterilisation apparatus 20 according to the invention;
Fig. 2 is a plan view of the water sterilising apparatus shown in
Fig. 1 | CDCl3) 8 529213 s), hlwsznaaasjdasggsamm)f,] ngamsfl (r2121é mjs &.45¢ the
wat er sterilisi ppar.a 1 an attached to a 25
carbon-type fi |1{}gr(2| bgié%@fséé'gmm y used; Fig. 4is a
view corresponding to Fig. 1 but of a nodi fi ed enbodi nent of the
i nvention; - Fig. 5 shows a nodified formof swtch-actuating
valve aSSEITt5)| Y ZF(I) b?’rggabrsa%lo;lmo?%-flooéorgtga %hbt\ftn}lclzar}bcl):rl\gthmdte 30 and
o] o)
/\/\S)Lo/\ cl Nal, Acetone /\/\S)LO/\I
10

A solution of O-chloromethyl-S-butylcarbonothioate (10.0 g,
0.054 mol) in acetone (10 mL) was added to a solution of sodium iodide_
(16.4 g, 0.108 mol, 2 eqiuv.) and sodium bicarbonate (0.461 g, 0.0054¢ mol,
0.1 equiv.) in acetone (200 mL) at room temperature. The reaction:

15 mixture was then warmed to 45°C and stirred for 2h. At this time an
aliquot of the reaction mixture was concentrated in vacuo and the
residual oil examined by 1H NMR which indicated consumption of
starting material and formation of a single product. The remaining
reaction mixture was then filtered using a pad of Celite and the filtrate

20  concentrated in vacuo. The residual oil was then partitioned between

' water and pentane and the organic layer was further washed with
aqueous solutions of 5% sodium bicarbonate, 1% sodium thiosulfate
and brine. The aqueous layers were back extracted with pentane and
the combined organics were dried over sodium sulfate and |

25 concentrated in vacuo. The resulting residual oil was cleaned by 1
NMR analysis and the desired O-iodomethyl-S-butylcarbonothioate
was used without further purification. 1H NMR (300 MHz, CDCl3) §
5.93 (2H, s, downfield shift from corresponding chloro cmpound), 2.83
(2H, dd, ] = 8.7, 8.7 Hz), 1.62-1.51 (2H, m), 1.48-1.36 (2H, m), 0.92-0.84

30 (3H, m).

3. Preparation of tetrabutylammonium dibenzylphosphate salt

35 _
(BnO),P(O)OH + HON(Bu); ——— (Bn0)2P(0)ON(Bu)q



Fi g. 6 shows a sinple wiring diagramapplicable to t he enbodi nent

shown in Fig. 4. METHOD OF PERFORVANCE

Referring to the drawings and initially to Figs. 1 and 2, 35 the water
sterilising apparatus indicated general{g by the nuneral 10 has a body
11 defining a chanber 12 formed with spaced inlet and outl et openings
13 and 14, respectively, at WO 95/ 31404

PCT/ AU95/ 00280 6

Dibenzylphosphate (15.0 g, 0.054 mol) was added to a solution of
tetrabutylammonium hydroxide (40% wt. in water, Aldrich, 35.0 g,
0.054 mol) in water at room temperature and the resulting

5 homogeneous solution was cooled in a dry-ice acetone bath. until

' solidification was complete. Removal of water via lyophilization
provided the desired salt as a viscous oil which was used without
further purification.

10
4. Preparation of O-dibenzylphosphonooxymethyl-S-
butylcarbonothioate
(o
A~g 0N (BRO)P(0JONBu),
42 %
0
15 - /\_/\s)l*o"owmoan)z

A solution of O-iodomethyl-S-butylcarbonothioate (crude, 0.054
- mol) in THF (20 mL) was added to a solution of tetrabutylammonium
20  dibenzylphosphate (28.5 g, 0.054 mol) in THF (150 mL) at room
' temperature and the resulting mixture was stirred for 24 h. The

reaction mixture was then filtered using a pad of Celite and the filtrate
was concentrated in vacuo. ‘The residual oil was purified via flash
chromatography (eluted with hexanes/ethyl acetate) from which a

25  ceriter Cut provided the desired O-dibenzylphosphonooxymethyl-S-
butylcarbonothioate (10.0 g, 42.5%) as light yellow oil. 1H NMR (300
MHz, CDCl3)  7.34 (10H, brs), 5.62 (2H, d, ] = 14.0 Hz), 5.05 (4H,d, ] =7.8
Hz), 2.82 (2H, dd, ] = 7.3 Hz), 1.62-1.51 (2H, m), 1.41-1.30 (2H, m), 0.89
(3H, dd, ] =9.4 Hz). '

30

5. Preparation of O-dibenzylphosphonooxymethyl chloroformate



épposi te sides whereby water may be caused to flow through the chanber

12 fromthe inlet opening 13 to the outlet opening 14.
enbodi ment there are two el ectrodes conprising a silver

In this
anode 15 and a

single stainless steel cathode 16 spacg@ggy 5 nounted in the chanber 12
for flow of water therebetween. El ectric circuit means indicated
generally by the nuneral 17 I ncl udes power cell nmeans 18 conprising in
this case a power pack of four 1.5 volt batteries 19 connected to the
anode 15 and cathode 16 for passing current between sane. 10 An

on/of f switch indicated generall at 20 is provided in

the circuit

means 17 and normal |y d{/swge\d Oé)ﬁ(at i vel as S0,Ck| | ustrated so that the
er Ts

circuit is open when wa rﬁhg
openi ng 13. For control of t he on/ off SW t

anper 12 at the inlet

there is provided a

switch-actuating 15 valve assenbly igdicated generall y at 21 and nount ed

novabl y
0~ O(0)P(OBN);

Distilled sulfuryl chloride (1.29 mL, 0.0160 mol, 1.2 eq.) was

added in one portion to a solution of the O-

dibenzylphosphonooxymethyl-S-butylcarbonothioate (5.7 g, 0.0134
mol, 1.0 eq.) in dichloromethane cooled to -40°C. The reaction mixture
10  was stirred at this temperature for 20 min at which time the cooling

bath was removed and the reaction mixture warmed to room
temperature and stirred for 3 h. The reaction mixture was then
concentrated in vacuo and the residual oil subject to high vacuum to
remove by-products of the reaction and any remaining sulfuryl

15 chloride. 1H NMR analysis of the crude chloroformate indicated
approximately 60% conversion of the starting material O-
dibenzylphosphonooxymethyl-S-butylcarbonothioate to the
corresponding chloroformate which was used without further

purification in the following transformation. 1H NMR, Selected

20  resonances of chloroformate (300 MHz, CDCI3) § 5.59 (2H, d, ] = 14.0 Hz,
upfield shilft relative to corresponding thiocarbonate), 5.10(4H, d, ] =
7.8 Hz, downfield shift relative to corresponding thiocarbonate).

25 6. . . Preparation of N-debenzoyl-N-

[[(dibenzylphosphonooxy)methylJoxy]carbonyl-2-O-benzoylpaclitaxel

(Ia)

30



édjacent the inlet opening 13, the assenbly 21 bei ng biased normal |y by

a light stainless steel tension spring 22 to occupy a position in which
.t closes the inlet opening 13, but it is adapted to be noved agai nst
the action of the spring 22 by 20 incoing water so that .the water will
enter and pass through t he chanber 12. As illustrated, the parts are
so made and arranged t hat venent of the switch-actuating val ve
assenmbly 21 against the actf®fgof ®he spring 22 will cause the

normal | y- open $¥dtNta Q0 ty be/cloged [W corrpﬁete the circuit whereby
25 current passes bet &g 15%any catgp “T6o@f(OBN £ flows
t hrough t he chanber . £ e o swrtttr20tas—a pafr of

normal |y spaced first  Olangl sedongTd e fHef's EWN-RRBYIR4 connected in
the el ectrical circui 1M0 thereX D& ng separate leads as 30
illustrated for the reed s tch 20, 9h and cat hode 16
respectively. The cont menbers #9 and 24 are of novable
IIa
o
_ AcO [o]
(BnO)zP(0)0” 0" N4 @ OH

OBz
AcO

-
s
=
=
=
-

Ia

To a solution of the chloroformate (ca. 0.0080 mol, 1.7 eq. at 60%
conversion) in dichloromethane cooled to 0°C was added
5 diisopropylethyl amine (4.7 mL, 0.0208 mol, 5.eq) followed by N-
debenzoyl-2-O-benzoylpaclitaxel hydrochloride (Ila) (4.0 g, 0.00449
‘mmol). Additional diisopropylethyl amine (4.7 mL, 0.0208 mol) was
then added, the cooling bath was removed, and the reaction mixture
was warmed to room temperature and stirred for an additional 1.5 h.
10  The reaction mixture was then diluted with ethyl acetate and
quenched by the addition of saturated aqueous sodium bicarbonate.
The organic layer was then removed and washed with a saturated
aqueous ammoniumn chloride solution followed by brine.- The
aqueous layers were then back extracted with ethyl acetate and the
15 combined organics were dried over sodium sulfate and concentrated in
vacuo to provide a light yellow oily solid. Purification of the crude
solid via flash chromatography (eluted with hexane/ethyl acetate)
provided 2.9 g (55%) of the desired dibenzylphosphate as a white solid.
1H NMR (300 MHz, CDCl3) § 8.19-8.11 (2H, m), 7.98-7.89 (2H, m), 7.61-
20 7.18(21H, m), 7.10-7.07 (1H, m), 6.43 (1H, dd, ] = 8.6, 8.6 Hz), 6.12 (1H, d, ]



feaf form constituti ng a.reed-type switch and adapted to be br ought

together by the influence of a magnetic field when a per manent nagnet
I.s noved towards the switch nenbers. In 35 this instance, there
is a permanent magnet in the formof a 18 ferromagnet 25 form ng part of
the switch-actuating val ve assenbly 21, the magnet 25 being nounted on

a piston 26 which
pc'ﬁ)'/ AU95/ 00280 = 9.9 Hz), 5.78-5.61 (4?[ n% élS (1H,dd,J = 52H2;' 14.2 Hz), 5.01-4.92

(2H, m), 4.75-4.55 (2H, m), 4.51-4.42 (1H, m), 4.31-4.27 (2H, m), 3.86 (1H,
d,] = 7.2 Hz), 3.62 (1H, brs), 2.67-1.65 (16H, m, including singlets at 2.51,
2.23, 2.01, and 1.22, 3H each), 1.21 (3H, s), 1.15 (3H, s); Mass Spec.

5 (M+Nat) 1210.

7. Preparation of N-debenzoyl-N- :
[(phosphonooxymethyl)oxy]carbonyl—Z-Q-benzoylpachtaxel (Ib)

10
o

A

(BnO),P(0)0” " O N0

Ia

1. Hp, EtOAc
2. N(EtOH) 3, EtOAc, MeOH
3.C18 Chrom.

(HO),P(0)0 ™
N(EtOH)3

Ethyl acetate (200 mL) was added to 10% palladium on carbon
(3.0 g) in a parr hydrogenation vessel. A solution of N-debenzoyl-N-



s substantially' cylindrical and novable guidedly with cl earance in
a guide tube 27 (in this case the inner wall surface 28 formng part
of the chanber 12) sO that the inner end of the tube 27 communicates
with (or is part of) the 5 chanber 12,q9wile the outer end of the guide
tube 27 is forrred into a wall havi ng a val ve seat 29 at t he inlet
openi ng 13. 1e af Qrenenti one si.on ri thus
connect ed bgf ﬁﬂ@%ﬁﬁ\"é’f’ Etg‘da P '&éb' 8¥|1 Q%lt K& an
anchori ng nmenbe(laB@.9350.0624mnof) mfeehylaécmtee(smnﬂ.gvam&th@ddnd@mdltbe openi ng
13. Th pathglcfn,{ge an
Pea@{x Ve%sreo g‘}%scatfﬁjtef?@ Q%%Z hﬁfd%#r}?an%ﬁ .

L.ED (light-emt own at . current is
f1 owi ng bet Weenfqaﬁtéoarm%“waﬁ shemevaenated for apprpximate Y:l B BSI8s o

i ncludes resg st Réﬁséb‘é&ﬂﬁrﬂhna?su% wWehtly pressunzed AvditH hyd rugenargasttofS0om Fi gs.
(e e DBk i Thif Plofaddlie whs oTHER thoee Binelaed SR ke LGH o 1 e

vessel was maintained at 50 psi and shaken for 12 h. The reaction
mixture was then filtered using a sintered glass funnel (fine porousity)
and during this process methanol (approximately 50 mL) was added to

10 completely dissolve the phosphate free acid and facilitate the filtration
process. An aliqout of the filtrate containing the prodrug was
concentrated in vacuo and analyzed on HPLC (85% purity observed).
To the remaining filtrate was then added a solution of triethanol
amine in ethyl acetate (0.1 M, 23 mL, 0.0023 mol, 0.95 eq. ) and the

15 resulting solution was concentrated in vacuo. The crude prodrug salt
was purified via medium pressure C18 chromatography. In this
process the crude phosphate amine salt was taken-up as a suspension
in 5% acetonitrile in water (approximately 50-80 mL) and applied to the
C18 column (equilibrated with-5% acetonitrile in water). A gradient

20 elution technique was employed (5% acetonitrile : 95% water,
10%:90%, 15%:85%, 20%:80%, 25%:75%, 30%:70%) and fractions
containing compound Ib (> 95% purity by HPLC) were combined and
concentrated in vacuo to remove acetonitrile. The remaining aqueous

 solution of compound ]b was then frozen and water removed via

25 lyophilization to provide 1.34 g (51%) of compound ]b as a light, white
solid. 1H NMR (300 MHz,CD30D : CDCl3 appox. 2: 1, v/v) § 8.11-8.02
(4H, m), 7.66-7.35 (11H, m), 7.24 (1H, dd, ] =7.2,7.2 Hz), 6.24 (1H, dd, ] =
8.7, 8.7 Hz), 5.65-5.43 (5H, m), 4.97 (1H, d, ] = 8.4 Hz), 4.37 (1H, dd, ] = 6.5,
10.7 Hz), 4.254.19 (2H, m), 3.85-3.79 (7H, m), 3.33-3.29 (6H, m), 2.54-1.66

30 (16H, m, including singlets at 2.49, 2.16, 1.97, and 1.66, 3H each), 1.18
(3H, s), 1.13 (3H, s); Mass Spec. (M-1) 1006 (consistent).

Following substantially the procedures described herein, the
following compounds within the scope of this invention, can be
35 synthesized.



material so that in use it will have a horizontally disposed

cylindrical section with an inlet housing 35 at one end and an out |l et
housi ng 36 at the other end, having aligned or coaxial 20 openings as
shown. The housings 35 and 36 in thi @ nstance have externally

t hreaded ends 37 and 38 adj acent hexagonal - headed sections 39 and 40,
while their tubular inner ends are fusion sealed to and within the
cylindrical section of the body 0 which isAaaqptegpal with a tapped
upper or third housing 41@,,@61% @E KeS &I Xty nal ly threaded
end 42 of a PVC coupl er "assenbly 43 cgrryip e cell means, the
el ectrodes and the electric circuit ﬁhﬁﬂgsﬂgems As shown in
be attached to

Fig. 3, the apparatus 10 requires thakhcoth : :
the threaded end 37 at the inlet 30 housing 3 wWai |3 4 t hreaded end 38
at the outlet housing 36 is connected to a del fyer jjaaw0ut” nmenber 45 via
a housing 46 containing in this instance granul ar gagtivated carbon for

3-furyl

2-furyl -
p-fluorophenyl

p-chlorophenyl

p-methylphenyl

p-methoxypheny!
p-bromophenyl

p—hydroxyphenyl

p-aminophenyl

p-nitrophenyl

2-thienyl

3-thienyl

cyclohexyl

cyclopentyl
cyclobutyl

cyclopropyl

isobutenyl

isopropyl
isobutyl




filteri Nng pur poses. Referring nowto Fig. 4, this corresponds to
Fig. 1 but 35 shows a nodified formof water sterilisation apparatus, the

same nuneral s being used for correspondi ng conponents but suf fi xed by
the letter "a". Thus, the apparatus 20A has a WO 95/ 31404 -
PCT/ AU95/ 00280 : 8 chanber 12a in
its body 1la which is provided withagan inlet AcO o

PN

(HORP(0)0~ O NH O

3-furyl

2-furyl -
p-fluorophenyl | |

p-chlorophenyl

p-methylphenyl

p-methoxyphenyl

p-bromophenyl

p-hydroxyphenyl

p-aminophenyl

p-nitropheny!

2-thienyl

3-thienyl

cyclohexyl

cyclopentyl

cyclobutyl

cyclopropyl

isobutenyl

isopropyl
isobutyl




openi ng 13a and outl et opening 14a. However, in this case the silver

anode 15a co-acts with a pair of stainless steel cat hodes 16a and 16b
in the electric circuit nmeans 17a so that 5 again the power cell neans
18a has four batteries |I19a and an @2 of f switch 20a having the sanme
action and basic parts as the switch 20 in-Fig. 1. The two cat hodes
are interconnected at their fixing ends, while the circuit nmeans 17a in
this case has two L.E.D.'s naneljy a yel | owMGE. DO 32a and a green
L.E.D. 32b 10 as shown W(d)a’ﬁﬁejwu ig. 6 which shows

NAE g dinagr ghTO
t he . | ead 47 for the anode 15a, thg_ | dad 48 B—-cqt hodes and t he
| ead 49 for the reed switch 20a, rd%sist¥rsos Q@ N bei ng shown
and being for exanple [err] watt 32®h€8@s and i t—$ ohnms
respectively in one instance. The i ght-em tHo 15 are viewable
in this case through a clear acrylic mirror/prismoez %=88mbly 50.

Al'so shown in Fig. 4 is a switch-actuating valve asse®asl y .

3-furyl
2-furyl L -
p-fluorophehyl |

p—chloroph'enyl

p-methylphenyl

p-methoxyphenyl

p-bromophenyl

p-hydroxyphenyl

p-aminophenyl

p-nitrophenyl

2-thienyl

3-thienyl

cyclohexyl

cyclopenty'l
cyclobuty!

cyclopropyl

isobutenyl

isopropyl

isobutyl




21a in which the ferromagnet 25a, is nounted in a recess in the’ pi ston
26a and the latter is closely slidable with | eak-past 20 tolerance in a

cylindrical part of the chanber 12a a tension spring 22a being
connected as in the first enbodi nent arpi restrained inits inward
novenent by a fence structure 51. A variation in the nounting
arrangenents for the piston and magnet can be seen in Fig. 5 in which

t he magnet 25b and piston 25 26b afje of .| esseé¥Odi aneter than in the other

enbodi nents but of g HORPR0 AXi wengt h, \t he*pt&tgn being slidable in a
Separat e tube 52 between a val ve('ge?a heNbw~er end and the

I nner end portion which has refhl ardy @W] tur\& 53 t herearound
to facilitate flow of water to thgqig%{s)er oncgNbe2al ve/ 30 assenbly has
substantially opened. The ¢ er in uli ch goheratus according to

t hese enbodi nents is used will be clear fr Wngs and the

f oregoi ng descriptions. The apparatus has the adva@®®age t hat

3-furyl

2-furyl

p-fluorophenyl

p-chlorophenyl

p-methylphenyl

p-methoxyphenyl

p—brbmophenyl '

p-hydroxyphenyl

p-aminophenyl

p-nitrophenyl

2-thienyl

3-thienyl

cyclohexyl

cyclopentyl

cyclobutyl

cyclopropyl

isobutenyl

isopropyl

isobutyl




it can be used upsi de- down or at any angle, but preferably the 35 water

i nl et and outl et openings are in a horizontal |ine and the chanber is
such that water floww |l ensure there is a cont ai ned body of water to
permt electrode actions - but of 24 WD 95/ 31404
PCT/ AU95/ 00280 9 _ course the
circuit will be broken when the water flow ceases so that the magnet
then exerts no influence on the on/gif reed- AeO tyme switch which acts to
cut off flow of current bgbyee The” “NH o
H o
Rs z QOm
PhCOO

3-furyl

2-furyl ' -
p-fluorophenyl

p-chlorophenyl

p-methylphenyl

p-methoxyphenyl

p-bromophenyl

p-hydroxyphenyl

p-aminophenyl

p-nitrophenyl

2-thienyl

3-thienyl

cyclohexyl

cyclopentyl

cyclobutyl

cyclopropyl

isobutenyl

isopropyl

isobutyl




di ode and the cathodes. 5 When the water to be treated is a-IIowed to

flow, the pi ston is pushed by the water towards the anode to open the
val ve seat, whereupon a small percentage of the water to be treated
flows past the piston towards the catho2® and the anode, while the

| arger percentage of water holds the piston in 10 an open position.

Wth this node of operation, the piston acts as a check-val ve or
non-return valve as well as a f%rom&gnet ‘ ‘ The novenent of
the piston brings the (HOBOYOT T oo T Hakd ocr e e ferromagnet cl oser
to the reed switch, and at a partgculllar sgat uration flux 15

density of the magnetic field causd t hE r ey
conpleting the circuit required f t hes posi t I'vp~Qpet
cat hode-anode sterilising system 3{@"&%—% oper ajg o qf
di ode which shows that flow is occurring. OBAS £§
material s are permanently magneti sed OAc

of t he
l'ight emtting
Of erromagnetic

3-furyl

2-furyl ' -

p-fluoropheny!

p-chlorophenyl

p-methylphenyl

p-methoxyphenyl

p-bromophenyl

p-hydroxyphenyl

p-aminophenyl

p-nitrophenyl

2-thienyl

3-thienyl

cyclohexyl

cyclopentyl
cyclobutyl

cyclopropyl

isobutenyl

isopropyl

isobutyl




20 and all exhibit a phenonmenon of hysteresis (a lag in response to

changi ng forces based on energy |osses resulting from I nt ernal
friction), the saturation flux density and its forces upon the reed
switch will remain constant and per manepg allowing for very effective
on/of f operation of the unit. 25 Wen the flow of water to be treated is
di sconti nued, the return spring pulls the piston back to its original
position closing the val ve segt and prewsfi ngotreated water from
escapi ng upstream Eﬂag,,{&gﬂ'e | bgdy gay Pe—« ofcoocHsm 4 nmet al s
whi ch exhibit the ability be perdrangnt | =18 cdf 30 such as iron,

ni ckel and cobal t. WhienPuSiyg tow
can be arranged so that the,yel | éw L. E. ¥
glowis seen (less bright than ?‘?‘PA&C% the gdeed) it
conductivity between the anode and cat hode and §fe 3
by a build-up of any contam nants that may insul at eagt

g di odes, the parts
e user when a dul |

b |s not 35 foul ed

TN

Z-ful'yl r

p-ﬂuorophehyi

p-chlorophenyl

p-methyiphényl

p-methoxyphenyl
p-bfomophergl

p-hydroxyphenyl

p-aminophenyl

p-nitrophenyl

2-thienyl

3-thienyl

cyclohexyl

cyclopentyl

cyclobutyl

cyclopropyl

isobutenyl

isopropyl

isobutyl




and prevent it fromreleasing silver ions into the water. When t he
yellow L.E.D. is conpletely out and the green L.E.D. WO 95/ 31404
PCT/ AU95/ 00280 10 . is aglow, this
confirms the need to clean the silver agpde from cont am nants whi ch may
have caused it to become insul ated. When the yellow L.E.D. is glow ng
as bright or brighter than t he %reen L.E.D., this inforns the user that

t he wat er being )y AcO o

(HOLP(0)0” "0~ "NH o 1 S
Ph/-\/u\ Oun Cz. .
HO

O

3-furyl

2-furyl . -

p-fluorophenyl

p-chlorophenyl

p-methylphenyl

p-methoxyphenyl

p-bromophenyl

p-hydroxyphenyl

p-aminophenyl

p-nitrophenyl

2-thienyl -

.3-thiény1

cyclohexyl

cyclopentyl

cyclobutyl

cyclopropyl

isobutenyl

isopropyl

isobutyl




5 treated has a very high conductivity |evel and should be tested for

potability before consunption. Wi | e apparatus as descri bed and

il lustrated will be found very effective in achieving the objects for
whi ch the invention has been devisegg8 nmany further nodifications are
possi bl e such 10 as, for exanple, the use of a water inlet valve

arr angenent whereby the light tension spring is replaced by
gravitational closing effects aqting as th&%i asoneans. Al so,
the apparatus may be i ncqu@msmepéd ot dHassenb| i e orFcl eani ng swi mmi ng
pool s or other industrial applicationi 13| sugs B—s{erilisation of
sewage. Any nunber and types of R® fi_teP§" Norated in the
flow line, and the apparatus ma = precedep 3 ssure-limting

val ve so that water wl| not be allowed tqoredchy g than a
pre-determ ned maxi num pressure at which the osdef Brilisation
process will 20 adequately handle the water fl ow ng Q&rough the apparat us.
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2-furyl -
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p-nitrophenyl

2-thienyl

3-thienyl

cyclohexyl

cyclopentyl

cyclobutyl

cyclopropyl

isobutehyl

isopropyl

isobutyl




The invention wll be understood to enbrace all vari ati ons,

nodi fi cati ons and additional applications as wll be readily apparent
to persons skilled in the art wthout departing fromthe broad scope
and anmbit of the invention as 25 definegyby the appended cl ai ns.
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1. Water sterilising apparatus adapted to enploy the process of heavy

nmetal sterilisation and incl uding: a body defining a chanber

f.ormed with spaced inlet 5 and outl et openi ngs whereby water nay be

caused to flow t hrough the cheaggper fromsaid inlet opening to said
out | et openi ng; at least two el ectrodes spacedly

ted i id hanb r fl.ow of .water therebetween in its
Tosemoe from1o  Thespibomre ob fArmuf L& e Stk ey Snim g
el ectric cir cui effentivestumer inkdbitimgpagent, and lis oeefud in human ands’enc: ated with
id bod d :sald S .0l - ks electric
o2 ooy ahd CoBBAGAET g ek SAMES ey sk 1RSSR

current between sa ectr

an on/off swi t RIMOTSn an,inyvivio assay deseribed im theEP |Ratent Applicatigns posed
i noper at i vel5/ s604918tAl peblished ulyi6s 1994 indrtest, Balb/c x DBAGIF, (D)

entering said Cﬁ%ﬁ?& midk u?&ieqn{p"féz'xattedos%%ghpa%’eously (sc) with 0.1 ml of a 2%
(w/v) brei of M109 lung carcinoma (as described in W. Rose
“Evaluation of Madison 109 Lung Carcinoma as a Model for Screening
Antitumor Drugs,” Cancer Treatment Reports, 65, No. 3-4, pp. 299-312

10 (1981)). The test compounds and reference drug, paclitaxel, are -
administered intravenously to groups of mice; each group receive a
compound at a different dose level, and three or four different dose
levels are evaluated per compound. Additionally, the test compounds
are similarly evaluated orally. -

15 Mice are followed daily for survival until their death or about
day 90 post-tumor implant, whichever occurs first. One group of mice
per experiment remain untreated and serve as the control. Tumors
are also measured once or twice weekly and the size in mm is used to
estimate tumor weight according to the published procedure (ibid).

20 Median survival times of compound-treated (T) mice are compared to
the median survival time of parallel control (C) mice. The ratio of the
two values for each compound-treated group of mice is multiplied by
100 and expressed as a percentage (i.e., % T/C). Additionally, the
difference between the median time for treated groups and that for the

25  control group to grow tumor to 1 gm, expressed as T-C values in days,
is also determined. The greater the T-C value, the greater the delay in
primary tumor growth. Compounds showing % T/C 2 125% and/or T-
C 2 4.0 days are considered to be active in this M109 SC model.

- - Compound [b (as triethanolamine salt) was evaluated according

30 the above protocol.” In one test, when given iv in the dose range of 20-
45mg/kg/inj, given once daily for 5 days beginning on day 4 post
tumor implant, it had T/C values of 132 to 145% and T-C values of 8.8
to 14.0. When the compound was given orally between 200-
400mg/kg/adm given once daily for 5 days beginning on day 4 post

35 tumor implant, it had T/C values 132 to 179% and T-C values of 10.5
to 24.3 days.



and a switch-actuating val ve assenbly nounted novably adj acent
said inlet opening, said valve assenbly being 20 normal ly urged in

bi ased nmanner to a position in which it cl oses the inlet opening
but adapted to be npbved agai nst 31said bias by water caused to fl ow
t hrough said inlet openi ng whereby said water enters and passes

t hrough said chanber and out said outlet opening, 25 '

sai d el ectrodes i ncili#isngnether agpectofothe instanddmvention concerpgah at | east

gn_e cat hode fgrméthﬁgrfﬂreiﬁh?oiﬁhgﬁl?lim%lﬁ%d/or other mamrxtml?e?'(j tul_hg?s parts
eing so nma . arranged . t.hat. venent, of .said.

swi t ch-act uat i IR?E‘%%‘*@H’Q"P%‘*GB&FO a mmog%e?ﬁggibﬂsétanomwrcauses
sai d nor nal | y- effestivevamgurttofbeotpound of formadal It 0 conpl ete the circuit
whereby el egtric current passes between said el ectrodes as water

fl ows through said . chanber. 2. Water sterilising apparatus
according to d ai m Hor trgating g variety of tumors, the compound of formula I of

the present invention may be used in a manner similar to that of
paclitaxel, e.g. see Physician's Desk Reference, 49th Edition, Medical
Economics, p 682, 1995. The dosage, mode and schedule of

10 administration for the compound of this invention are not
particularly restricted; an oncologist skilled in the art of cancer
treatment will be able to ascertain, without undue experimentation, an
appropriate treatment protocol for administering the compound of the
present invention. Thus the compound of formula I may be -

15 administered via any suitable route of administration, parenterally or
orally. Parenteral administration includes intravenous,
intraperitoneal, intramuscular, and subcutaneous adminjstration.

The doses utilized to implement the methods in accordance

20  with the invention are the ones that make it possible to administer
prophylactic treatment or to evoke a maximal therapeutic response.
The doses vary, depending on the type of administration, the
particular product selected, and the personal characteristics of the
subject to be treated. In general, the doses are the ones that are

25 therapeutically effective for the treatment of disorders caused by
abnormal cell proliferation. The products in accordance with the
invention can be administered as often as necessary in order to obtain
the desired therapeutic effect. Some patients may respond rapidly to
relatively high or low doses, and then require mild maintenance or no

30 maintenance dose at all. Via the iv route, the dosage may be, for
example, in the range of about 20 to about 500 mg/m?2 over 1 to 100
hours. Via the oral route, the dosage may be in the range of 5-
1000mg/kg/day of body weight. The actual dose used will vary
according to the particular composition formulated, the route of

35 administration, and the particular site, host and type of tumor being
treated. Many factors that modify the action of the drug will be taken



said on/off switch includes normally spaced first and second 35 cont
menbers in the electric circuit nmeans and adapted to be br ought

together by the influence of a magnetic field when a

act

per manent magnet,

such as a ferromagnet, is noved in a 32 direction theretowards,

said magnet conprising part of said

novabl e to open the inlet opening by transform ng the potenti al
fromthe body ointo account in'determining the dosage including age, weight, sex, diet

10

15

20

30

and the physical condition of the patient.

The present invention also provides pharmaceutical
formulations (compositions) containing an antitumor effective
amount of compound of formula I in combination with one or more
pharmaceutically acceptable carriers, excipients, diluents or adjuvants.
The compositions can be prepared in accordance with conventional
methods. Examples of formulating paclitaxel or derivatives thereof
may be found in, for example, United States Patents Nos. 4,960,790 and
4,814,470, and such examples may be followed to formulate the
compound of this invention. For example, compound of formula I
may be formulated in the form of tablets, pills, powder mixtures, _
capsules, injectables, solutions, suppositories, emulsions, dispersions,
food premix, and in other suitable forms. It may also be manufactured
in the form of sterile solid compositions, for example, freeze dried and,
if desired, combined with other pharmaceutically acceptable excipients.
Such solid compositions can be reconstituted with sterile water,
physiological saline, or a mixture of water and an organic solvent, such
as propylene glycol, ethanol, and the like, or some other sterile
injectable medium immediately before use for parenteral
administration. '

Typical of pharmaceutically acceptable carriers are, for example,
manitol, urea, dextrans, lactose, potato and maize starches, magnesium
stearate, talc, vegetable oils, polyalkylene glycols, ethyl cellulose,
poly(vinylpyrrolidone), calcium carbonate, ethyl oleate, isopropyl
myristate, benzyl benzoate, sodium carbonate, gelatin, potassium
carbonate, silicic acid. The pharmaceutical preparation may also
contain nontoxic auxiliary substan_ceé such as emulsifying, preserving,
wetting agents, and the like as for example, sorbitan monolaurate,
triethanolamine oleate, polyoxyethylene monostearate, glyceryl
tripalmitate, dioctyl sodium sulfosuccinate, and the like.

swi tch-actuating val ve assenbly

ener gy



wat er whi ch, when caused to flow, carries the valve assenbly 5 and magnet
towards said contact nenbers to close the swtch to conplete the
el ectric circuit. 3. Water sterilising apparatus according to Caim 2,

wher ei n the on/off switch is a reeggsw tch havi rg—at—teast—ene—~econtact

menber of novable leaf form 10 4. Water sterilisi di ng
to any one of the . preceding clains, wherein the aﬂlﬂl m;“@ﬂﬂmkal ve
assenbly i ncludes a cylindrical valve piston sli _

in a guide tube arranged so that its inner end conmuni cates with

the chanmber while its outer .end is provided wwth a valve seat 15 at the

i nl et opening, t s clpgmed d®fbl y being bi ased by neans of a light
tensi on spring connected between the outer face of t he val ve piston and

part of the b Odﬁl Upitcro‘?xgﬁ&@ é?g?r\(%:.\l\aéielﬁgr a ptitinaceutically #¥eptabié g4rt! i sing

appar at us according 't
thereof

(REO)R°O)P(0)O >

.10 _
wherein R1 is hydroxy, -OC(O)RX or -OC(O)ORX; R? is hydroxy,
hydroxy, -OC(O)RX or -OC(O)ORX; R2' is hydrogen, hydroxy or fluoro;
R6’ is hydrogen or hydroxy; RS is hydrogen, or R2 and R together can
form oxirane ring or a bond; R3 is hydrogen, hydroxy, C1-6 alkyloxy,

15 -OCONR1IR12 .OC(O)RX or -OC(O)ORX; R8 is methyl or
hydroxymethyl, or R8 and R2 together can form cyclopropane ring; RY
is hydroxy or -OC(O)RX; with the proviso that when R8 and R2 form _
cyclopropane ring, R2' is hydrogen; when R2 and R6 form oxirane ring
or double bond, R2 and R%' are hydrogen; when R2 is hydroxy,

20 -OC(O)RX or -OC(O)ORX, R2' is hydrogen; when R?' is.fluoro, R2 is
hydrogen; one of R7 or R7' is hydrogen and the other is hydroxy,
-OC(O)RX or -OC(O)ORX, or R7and R7 together can form an oxo group;
R11 and R12 are independently C1-6 alkyl, hydrogen, aryl or
substititted aryl; R4 and RS are independently C1.g alkyl, C2.g alkenyl,

25 Cp.g alkynyl, or -Z-R10; Z is a direct bond, C1-¢ alkyl or C2-¢ alkenyl;
R10 is aryl, substituted aryl, C3.g cycloalkyl or heteroaryl; p is 0 or 1; Rd
and Re are independently hydrogen, C1-6 alkyl, aryl, substituted aryl or
phosphono protecting group; Rf is hydrogen or hydroxy; RX is C3.¢
cycloalkyl, Co.¢ alkenyl or Cq.g alkyl, all can be optionally substituted

30  with one to six same or different halogen atoms; or RX is a radical of
the formula



20 1 to 3, wherein the switch-actuating val ve assenbly includes a
cylindrical valve piston slidable with clearance in a guide t ube
mounted Wi thin and spaced fromthe adjacent walls of the chanber, the
inner end of the guide tube conmmuni gating with t he—ctramber while its
outer end is provided 25 wth a valve seat at the inle Mﬂm Ive
assenbl y bei ng bi ased by neans of a |light tension SM“@““&““L

bet ween the outer face of the val ve piston R’H part of

upstream of the valve seat, and the gui d bel ng provided with
apertures through its wall interpmedi ar\e TEn S to 30 facilitate water

fl ow t heret hrough to the chanber pI’IOI’ water flowng to the

i nner end of the guide tube. : V\ater sterl | i zi ng apparat us accordi ng
to any one of the recedin cI ains, wherein there are three el ectrodes
conpri sing . Fehereisy bms‘g@r& adlicr]; aand: B RY and R age dndependentlydes at

35 equal di stangAzoféh, dIROShAENS) EY AlkGIfRIno, WilC108 aNF1aminD, dflbgen,
5 Ci-6 alkyl, hydroxy or Cq.g alkoxy.

2. A compound of claim 1 wherein R1 is -OC(O)RX; R2 is hydroxy;
RZ' is hydrogen; R3 is hydroxy or -OC(O)RX; R8 is methyl; RS and R’
are hydrogen; R? is ~OC(O)RX; R7and’ R7 together form an oxo group;
10 R%and RS are independently Cj.g alkyl, Cp.¢ alkenyl or ZR10;Zisa
direct bond or C1- alkyl; R10 is aryl, substituted aryl, C3-¢ cycloalkyl or—
heteroaryl; p is 0; R4 and Re are hydrogen; Rf is hydrogen; RX is C3.4
cycloalkyl, Cp.g alkenyl or Cj.g alkyl, all can be optionally substituted
with one to six same or different halogen atoms; or RX is‘a radical of
15 the formula

wherein D is a bond or C1_g alkyl; and R2, RP and RC are independenfiy
20 hydrogen, nitro, amino, Cj.g alkylamino, di-C1.¢ alkylamino, halogen,
C1-6 alkyl or C1_g alkoxy.

3. A compound of claim 2 that is N-debenzoyl-N-
[(phosphonooxymethyl)oxy]carbonyl-2-Q-benzoylpaclitaxel.

4, The triethanolamine salt of compound of claim 3.
5. A pharmaceutical formulation which comprises an antitumor

effective amount of a compound of claim 1 and a pharmaceutically
30 acceptable carrier.



and havi ng free#yW| ve ends within the chanber t he

opposite or fi s _bei ng conne;:t ed in the circuit WO
/ A
R G ey

aI so connected to each ot her . . Water sterilising appaiaCen i
according to any one of the precedl ng cl ains, wherein the érectric
circuit include& oneAanethod for inhibiting tumor growth in a mammalian host

which comprises administering to said mammal a tumor-growth
inhibiting amount of a compound of claim 1.

5 7. A method of inhibiting tumor growth in a mammalian host
which comprises administering to said mammal by oral route a
tumor-growth inhibiting amount of a compound of claim 1.

W

A

heet Has Been Reilaced

T,



5 nore light-emtting di odes or indicators to confirm
conductivity between the anode and cat hode and/or to indicate a

rrequi rement for cleaning the silver anode or for taking other actions.
8. Water sterilising apparatus according to any one of the 10 preceding
clainms, wherein the body is of T-shaped form having al i gned or coaxi al
inlet and outlet housings for the inlet openi ng and outl et opening
respectively, while a third housing t right angles to the inlet and
out| et housi ngs has renovably fitﬂéﬁﬂﬁﬁérein a coupler assenbly fitted

wi th said power cell 15 0 des idelectric circuit
nmeans. 9. \ater stgrﬂﬁﬁ@ﬁﬂ%ﬁgggﬁggﬂﬁgﬁuu,SF@Qﬂﬁfgo any one of the
preceding clainms, whgg ?r@séﬁeiﬂgr\'t%n Qamrﬂﬁ JOK/Q{ngp%@?iﬁ%mhvativéi
connected to a delivery spout nenber via a housrn . .containing granular
activat ed carbofih&iF usfa@siittdtumoreagenys pyandopharpacestiedl) fermydationsr at us
will be filtered further prior to



del i very.” 10. Water sterilising apparatus substantially as hePEWBDre
‘described with reference to the acconpanyi ng draw ngs.

* c L M S *

6 A _method fo nhib Ao HITMOE . OrO a3 2 1Y T n_hao

which comprises administering to said mammal a tumor-gfowth
inhibiting amount of a compound of claim

5 7 A method of-inhibiting tumor growth in a mammalian host
which cerfiprises administering to said mammal by oral route a
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