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Description

FIELD OF THE INVENTION

[0001] The present invention relates to an improved process for the preparation of benzoxazin-4-one polymer con-
jugates. The process of the present invention provides for one-pot high yield conversion of an anthranilate and a
polymeric component to proteolytic and/or lipolytic enzyme inhibitors useful in preventing skin irritation caused by
endogenic proteolytic and/or lipolytic enzymes, inter alia, trypsin, chymotrypsin, elastase, pancreatic lipase, which
comprise human feces.

BACKGROUND OF THE INVENTION

[0002] Man-made enzyme inhibitors are widely used to modulate or inhibit the activity of enzymes. Control of en-
zymes has become critical in the prevention of skin irritation which is caused by the exposure of human skin to endog-
enic or exogenic enzymes. Particularly infants and incontinent adults have their skin routinely exposed to urine and
feces which comprise proteolytic and/or lipolytic enzymes, inter alia, trypsin, chymotrypsin, elastase, pancreatic lipase.
These enzymes promote skin degradation and therefore, at a minimum, discomfort.

[0003] Certain enzyme inhibitors have been successfully combined with polymeric materials to form benzoxazin-
4-one polymer conjugates which modulate enzyme activity on exposed human skin while simultaneously providing the
benefit of not being absorbed into the skin of the user. The process for preparing these polymer conjugates involves
several discrete synthetic steps each of which involves isolation of a reaction intermediate or the use of reagents or
solvents which present safety and cost issues.

[0004] There is therefore a long felt need for a process for forming a benzoxazin-4-one polymer conjugate which
provides a direct, cost effective, and safe route.

SUMMARY OF THE INVENTION

[0005] The presentinvention meets the aforementioned needs in that it has been surprisingly discovered that ben-
zoxaxine-4-one polymer conjugates can be prepared by way of a direct synthesis which provides the formulator with
a more facile, cost effective, and safer route. The improvement over our own prior art synthesis precludes the use of
more hazardous solvents, inter alia, methylene chloride, and affords the desired polymer conjugate in high yield.
[0006] The process of the present invention comprises the steps of:

a) reacting a polymer or copolymer having the formula:
R-OH

wherein R is a hydrocarbyl moiety, a polyalkyleneoxy moiety, or a heteroatom comprising hydrocarbyl moiety, said
polymer or copolymer having a molecular weight of from about 500 daltons, with phosgene to form a chloroformate
having the formula:

0

b) combining a substituted or unsubstituted anthranilic acid having the formula:
Rl
HO;,

HN

wherein each R unit is an enzyme interaction attenuating unit; and a base catalyst



10

15

20

25

30

35

40

45

50

55

EP 1 299 430 B1

wherein said base catalyst is a supported base catalyst, to form a substrate reactive admixture; and
¢) adding to said chloroformate formed in step (a) said substrate reactive admixture formed in step (b) to form a
benzoxazin-4-one conjugate having the formula:

[0007] The process of the present invention also relates to the use of an auxiliary chloroformate, inter alia, a lower
alkyl chloroformate to affect the benzoxazin-4-one ring closure.
[0008] The process of the present invention further relates to reacting a polymer or copolymer having the formula:

HO—R'—OH

which when reacted with an anthranilate forms a polymer conjugate having two benzoxazin-4-one moieties.

[0009] These and other objects, features and advantages will become apparent to those of ordinary skill in the art
from a reading of the following detailed description and the appended claims. All percentages, ratios and proportions
herein are by weight, unless otherwise specified. All temperatures are in degrees Celsius (° C) unless otherwise spec-
ified.

DETAILED DESCRIPTION OF THE INVENTION

[0010] The presentinvention relates to a process for preparing benzoxazin-4-one polymer conjugates. The following
is a description of the essential elements of the present invention.

[0011] Step (a): Formation of a chloroformate. Conversion of a hydroxyl moiety comprising polymer or copolymer to
a chloroformate is the first required step of the process of the present invention. The polymer or copolymer may com-
prise one or more hydroxyl moieties thereby yielding a polymer conjugate which comprises more than one benzoxazin-
4-one unit. However, the formulator may form the polymer conjugate having more than one hydroxyl unit in a manner
wherein only an average of one hydroxyl unit links to a benzoxazin-4-one.

[0012] A polymer or copolymer having the general formula:

RO—H

wherein R is a hydrocarbyl moiety, a polyalkyleneoxy moiety, or a heteroatom comprising hydrocarbyl moiety, said
polymer or copolymer having a molecular weight of from about 500 daltons, is reacted with phosgene to form a chlo-
roformate having the formula:

Il
R—O0—C—(],

[0013] Phosgene in the form of a gas or as a solution, inter alia, 20% solution by weight in toluene. Preferably a
stoichiometric amount of phosgene is used. One equivalent of phosgene is used for every equivalent of -OH unit which
is present in the polymer or copolymer molecule. For example, a mono-hydroxy polymer or copolymer will require one
equivalent of phosgene, however, a polymer or copolymer comprising two -OH moieties, as in the preparation of a bis-
benzoxazin-4-one conjugate analog, inter alia, bis-2-(PEG 4000)-5-methyl-4H-3,1-benzoxazin-4-one, said formation
requires at lease two equivalents of phosgene.

[0014] Examples of two preferred embodiments of the present invention relate to reacting a mono-hydroxy containing
polymer or copolymer with phosgene to form a mono-chloroformate and reacting a dihydroxy polymer or copolymer
with phosgene to form a bis-chloroformate.

[0015] The mono-hydroxy polymers or co-polymers of the present invention have the general formula:
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R—OH
whereas the dihydroxy polymers or co-polymers have the general formula:
HO—R'—OH

wherein R' is preferably a polyalkyleneoxy moiety further described herein below, however, for the purposes of the
present invention the general formula:

R—OH

stands equally well for mono- as well as poly-hydroxy comprising polymers or co-polymers unless otherwise indicated.
[0016] For the purpose of the present invention the term "hydrocarbyl moiety" is defined herein as "any organic
moiety which is comprised of carbon and hydrogen atoms in addition to the oxygen atoms which comprise the -OH
units present. The only heteroatoms or atoms other than carbon and hydrogen are those atoms which are oxygen
atoms comprising the hydroxyl moiety or moieties which react with phosgene in the first step of the present invention
process."

[0017] The polymers or copolymers of the present invention may comprise monomers all of which have a hydroxyl
unit, for example the polymer having the general formula:

CH—

[0018] Examples of hydrocarbyl units according to the present invention include:

a)
CHa— (CHy),— OH;
b)
(I)H
CH;— (CHy)s— CH— (CHp,s—OH,
c)
HO— (CHy)3—OH,
d)
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OH ?H

I

{Cﬂz" C}hﬁ CHy— ?H
95 OH | .

[0019] For the purposes of the present invention a "polyalkyleneoxy moiety" is defined herein as a unit having the
formula:

R*(OR% —

wherein R2 is hydrogen, C4-C,, alkyl, C,-Cq hydroxyalkyl, C4-C 5 substituted or unsubstituted aryl, and mixtures there-
of; preferably hydrogen, C4-C, alkyl, C,-C, hydroxyalkyl, said hydroxyalkyl having the formula HO(CH,),_4-; more
preferably hydrogen and methyl.

[0020] R3is C,-C,, alkylene, phenylene, C4-C, alkyl substituted phenylene, C,-C,, alkylenearylene, and mixtures
thereof; preferably C,-Cg alkylene, more preferably C,-Cg alkylene, yet more preferably ethylene, 1,2-propylene, most
preferably ethylene.

[0021] The index x has the value from 10 to 10,000; preferably x has a value such that the "polyalkyleneoxy moiety"
has an average molecular weight of from 500 daltons, preferably from 1000 daltons, more preferably from 2000 daltons,
most preferably from 3000 daltons to 10,000 daltons, preferably to 8,000 daltons, more preferably to 7500 daltons.
[0022] Examples of suitable polyalkyleneoxy polymers for use in the present invention include polyethyleneglycol
having an average molecular weight of 1500 daltons (PEG1500), 4000 daltons (PEG 4000), polyethyleneglycol having
an average molecular weight of 5000 daltons (PEG 5000), polyethyleneglycol methyl ether having an average molecular
weight of 1500 daltons (MPEG 1500), polyethyleneglycol methyl ether having an average molecular weight of 4000
daltons (MPEG 4000), polyethyleneglycol methyl ether having an average molecular weigh of 5000 daltons (MPEG
5000), block co-polymers of polyethylene glycol and polypropylene glycol (EO/PO co-polymers, wherein said PO unit
can be 1,2-propylene, 1,3-propylene, or mixtures thereof), for example Pluronics® available ex BASF.

[0023] For the purposes of the present invention the term "heteroatom comprising hydrocarbyl moiety" is defined
herein as any polymer or polymer conjugate which comprises one or more heteroatom, inter alia, nitrogen, other than
an oxygen atom as described herein above for the definition of "hydrocarby!".

[0024] Preferred heteroatom units have the formula:

wherein each R4 is independently

a
b
c
d

hydrogen;

C4-C, alkyl;

substituted or unsubstituted phenyl;
substituted or unsubstituted benzyl;

= — =
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e) carbocyclic;
f) heterocyclic;
g) and mixtures thereof;

each R? is independently

a) hydrogen;

b) halogen

c) C4-C, alkyl;

d) C4-C, alkoxy;

e) substituted or unsubstituted phenyl;

f) substituted or unsubstituted benzyl;

g) carbocyclic;

h) heterocyclic;

i) and mixtures thereof; each Z is independently

a) hydrogen;

b) hydroxyl;

c) halogen;

d) -(CHy)1R;
wherein R is:

i) hydrogen;

ii) hydroxyl

iii) halogen;

iv) nitrilo;

v) -ORS;

vi) or mixtures thereof;

each RS is independently hydrogen, C;-Cg alkyl, Co-Cg hydroxyalkyl, and mixtures thereof;
the index m is from O to 6.
[0025] Example of a "heteroatom comprising hydrocarbyl moiety" includes the co-polymer having the formula:

CH,—CH, CHZ—(I:H CH,— CI:H}
o OH |, NH, |,

wherein the indices indicate the percentage of each monomer present.

[0026] In addition "star polymers" are suitable as the heteroatom containing units. These polymers includ tetra func-
tional block copolymers of polyethylene glycol and polypropylene glycol based on reaction between ethylene diamine
and ethylene oxide and polypropylene oxide, for example Tetronics® available ex BASF; trifunctional block copolymers
of polyethylene glycol and polypropylene glycol based on reaction between propylene glycol and ethylene oxide and
propylene oxide, for example, Poly-G T® series available ex BASF; and hydroxy-terminated Starburst® dendrimer
(PAMAM-OH) of generation 2, 3, or 4, available ex Aldrich.

[0027] Step (a) of the present invention is preferably conducted in the presence of a solvent although a solvent is
not necessary for formation of the chloroformate. Examples of solvents include dichloromethane, toluene, benzene,
and mixtures thereof, preferably dichloromethane and toluene. One preferred embodiment of the present invention
utilizes a mixture of solvents, inter alia, dichloromethane and toluene. When a solvent is to be used for step (a), it is
convenient to use toluene since phosgene is commercially available as a solution in toluene. However, mixtures of
solvents can also be used if necessary to solublize the polymer or copolymer or the resulting chloroformate.

[0028] Step (a) is conducted at any temperature which is adequate to facilitate the formation of the desired chloro-
formate, preferably from 0°C, more preferably from 25 °C, most preferably from 40 °C to preferably about 200 °C,
more preferably about 110 °C. The addition of the phosgene can be followed by refluxing of the solution. Typically
when the formation of the chloroformate is accompanied by the evolution of excess heat a cooling device can be
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employed, however, under some circumstances, inter alia, the use toluene as a solvent, it may be necessary to warm
the reaction to insure completeness of reaction.

[0029] Preferably the source of phosgene is added to the polymer or copolymer, however, any order of addition which
adequately forms the chloroformate is encompassed by the present invention. The use of nitrogen, argon, or other
suitable gas to provide an inert atmosphere for the reaction of step (a) is optional, but preferred.

[0030] Step (b): Combining a substituted or unsubstituted anthranilic acid with a base catalyst. Forming a substrate
reactive admixture by combining an anthranilate and a base catalyst is the second required step of the process of the
present invention.

[0031] A substituted or unsubstituted anthranilic acid having the formula:

HOy R!

BN

wherein each R unit is an enzyme interaction attenuating unit; and a base catalyst wherein said base catalyst is a
supported base catalyst, is combined to form a substrate reactive admixture.
[0032] Preferably each R! is independently selected from the group consisting of:

a) hydrogen;

b) C4-Cg substituted or unsubstituted, linear or branched alkyl;

c) C5-C,g substituted or unsubstituted, linear or branched cycloalkyl
d) C,-C,4 substituted or unsubstituted, linear or branched alkenyl;
e) C,-C,g substituted or unsubstituted, linear or branched alkynyl;
f) C4-Cg substituted or unsubstituted aryl;

g) C,-C,4 substituted or unsubstituted heterocyclic alkyl;

h) C5-C,g substituted or unsubstituted heterocyclic alkenyl;

i) alkylenearyl having the formula:

—R",R®

wherein R7 is C4-C4, linear or branched alkylene, C,-C,, linear or branched alkenylene, or mixtures thereof; R8
is Cg-C4g substituted or unsubstituted aryl, or mixtures thereof; n is from 1 to 16;
j) an amino unit having the formula:

—(CH,),,N(R,

wherein each R? is independently C4-C,g substituted or unsubstituted, linear or branched alkyl; m is from 0 to 10;
k) a unit having the formula:

wherein R10 is -(CHy),-, wherein p is from 0 to 12;
R is:

i) C4-Cg substituted or unsubstituted, linear or branched alkyl;

if) C3-C4g substituted or unsubstituted, linear or branched cycloalkyl
i) C,-C4g substituted or unsubstituted, linear or branched alkenyl;
iv) C,-Cg substituted or unsubstituted, linear or branched alkynyl;
v) Cg-C g substituted or unsubstituted aryl;

vi) C,-C,g substituted or unsubstituted heterocyclic alkyl;



10

15

20

25

30

35

40

45

50

55

EP 1 299 430 B1

vii) C3-C,g substituted or unsubstituted heterocyclic alkenyl;
viii) -OR'2; wherein R'2 is C4-C, alkyl, Cg-Cq aryl;
ix) or mixtures thereof; and

1) mixtures thereof.

[0033] Forthe purposes of the present invention C,-Cg substituted or unsubstituted heterocyclic alkyl is defined as
any ring comprising an atom other than carbon, inter alia, nitrogen, sulfur, oxygen. Examples of heterocyclic alkyl rings
include, morpholinyl, piperidinyl, pyrrolidinyl.

[0034] For the purposes of the present invention C3-C4g substituted or unsubstituted heterocyclic alkenyl is defined
as any ring comprising a site of unsaturation and an atom other than carbon, inter alia, nitrogen, sulfur, oxygen. Ex-
amples of heterocyclic alkenyl rings include oxazolyl, 1-pyrrolinyl, and indolyl.

[0035] Examples of R! are selected from the group consisting of hydrogen, methyl, ethyl, isopropyl, phenyl, benzyl,
amidino, bi-phenyl, -OR'2; wherein R12 is methoxy, and mixtures thereof

[0036] The base catalyst which is used in step (b) of the present invention is preferably a supported base catalyst.
Examples of supported base catalysts include poly(vinylpyridine), DOWEX basic amine resin, inter alia, DOWEX Mar-
athon WBA® available ex Dow Chemical; Amberlite® IRA-67, Aberlyst® A-21 available ex Rohm and Haas; Duolite®
A-7 available ex Aldrich.

[0037] Step (b) of the present invention is preferably conducted in the presence of a solvent although a solvent is
not necessary. Examples of solvents include dichloromethane, toluene, benzene, and mixtures thereof, preferably
dichloromethane and toluene. One preferred embodiment of the present invention utilizes a mixture of solvents, inter
alia, dichloromethane and toluene. When a solvent is to be used for step (b), it is convenient to use toluene since a
higher temperature can be used to dissolve reagents. However, mixtures of solvents can also be used if necessary to
solublize the anthranilate adduct.

[0038] Step (b)is conducted at any temperature which is adequate to facilitate the formation of the desired admixture.
The final admixture may be a homogeneous solution or a slurry depending upon the needs of the formulator. One
embodiment of the present invention conducts step (b) under anhydrous conditions, that is the reagents are dried or
excess moisture is removed before combining.

[0039] The use of nitrogen, argon, or other suitable gas to provide an inert atmosphere for the reaction of step (b)
is optional, but preferred.

[0040] Step (c): Formation of a benzoxazin-4-one conjugate. The reacting of the chloroformate from step (a) with
the substrate reactive admixture of step (b) is the third required step of the process of the present invention.

[0041] The chloroformate and anthranilate are reacted together in the presence of a base, said base being added
in step (b) of the present process. In a preferred process according to the present invention, two equivalents or more
of chloroformate may be used for every equivalent of benzoxazin-4-one conjugate formed.

[0042] In another preferred embodiment of the present invention, an auxiliary chloroformate is used to facilitate ring
closure. Without wishing to be limited by theory, the first equivalent of chloroformate reacts to form a carbamate. A
preferred additional step (d) comprises adding an auxiliary chloroformate to an in situ formed carbamate, said car-
bamate being the reaction product of the chloroformate from step(a) and the anthranilate from step (b). For example,
step (c) is conducted wherein one equivalent of a polymer or copolymer chloroformate is added to one equivalent of
a substrate reactive admixture under conditions wherein an un-isolated carbamate is formed in situ having the formula:

1
HOy R
o)
l
RO— C—l}l
H
and ethyl chloroformate is then added as an auxiliary chloroformate. Without wishing to be limited by theory, the auxiliary

chloroformate reacts with the free carbonyl moiety to form a mixed anhydride thereby facilitating ring closure and
formation of the benzoxazin-4-one having the formula:
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0]

PN

RO N

wherein R is a polymer or copolymer moiety.

[0043] Step (c) and optional step (d) is conducted at any temperature which is adequate to facilitate the formation
of the desired benzoxazin-4-one conjugate, preferably from 50 °C to about 150 °C, more preferably to about 75 °C.
The reagents may be added in any order, for example the chloroformate to the reactive admixture or vice versa. How-
ever, when employing step (d), use of an auxiliary chloroformate, the chloroformate from step (a) must be reacted with
the anthranilate first. Step (c) and step (d) are preferably conducted under anhydrous conditions, that is steps (a) and
(b) are conducted under anhydrous conditions and the conditions are maintained throughout the procedure.

[0044] The use of nitrogen, argon, or other suitable gas to provide an inert atmosphere for the reaction of step (c)
and (d) is optional, but preferred.

[0045] The polymer conjugate once formed is preferably isolated and purified, but isolation and purification is not
necessary.

[0046] Examples of auxiliary chloroformates which are useful in optional step (d) include methyl chloroformate, ethyl
chloroformate, and isobutyl chloroformate.

[0047] A general example of a preferred embodiment of the present invention comprises the steps of:

a) reacting a polymer or copolymer having the formula:
R*(OR®), OH

wherein R? is methyl; R3 is ethylene; x has the value from about 10 to about 225, in the presence of toluene with
a solution of phosgene in toluene to form a chloroformate having the formula:

J
R%(OR%),0—C— ClL,
b) combining an anthranilic acid or derivative thereof having the formula:

HO,C R

BN

wherein each R unit is hydrogen or methyl; and poly N-vinylpyridine to form a substrate reactive admixture;
c) adding to said substrate reactive admixture formed in step (b) said chloroformate from step (a) to form a ben-
zoxazin-4-one conjugate having the formula:
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Rl
@)

s

R2(OR})O N

[0048] A preferred embodiment of the above process comprises the steps of:

c) adding to one equivalent of said substrate reactive admixture formed in step (b) one equivalent of said chloro-
formate from step (a) to form a carbamate having the formula:

1
HO, R
0]
il
RO-C—I?I
H .
b
and
d) reacting said carbamate with an auxiliary chloroformate to form a benzoxazin-4-one conjugate having the for-
mula:
0]
. Rl
)
/l\\
RO N

[0049] The following are examples of the process of the present invention.
EXAMPLE 1

Synthesis of 2-(MPEG 5000)-5-methyl-4H-3,1-benzoxazin-4-one

[0050] Methoxy polyethyleneglycol having an average molecular weight of about 5000 daltons (MPEG 5000) (50 g,
0.01 mol) is charged to a reaction vessel and dissolved in dichloromethane (125 mL). Under an inert atmosphere, a
solution of phosgene in toluene (5.7 mL, 1.93 M) is added while cooling in ice. After addition, the ice bath is removed
and the reaction mixture stirred for 12-18h under an inert atmosphere to form an MPEG 5000 chloroformate. In a
separate flask, 2-amino-6-methylbenzoic acid (1.66 g, 0.011 mol) is dissolved in dichloromethane (100 mL) which is
heated to 30°C. The heat source is removed and while still warm, poly(N-vinylpyridine) (10.23 g, 0.09 mol) is added
to the solvent. With vigorous stirring, the MPEG 5000 chloroformate is added dropwise to the mixture. The reaction
mixture is stirred for 12-24 h, then ethyl chloroformate (9.6 mL, 0.1 mol) is added at room temperature and stirred for
another 12-24h. The solution is filtered to remove the poly(N-vinylpyridine) and the solution is precipitated onto 3.5 L
of diethyl ether. The precipitate is filtered under nitrogen to yield 2-(MPEG 5000)-5-methyl-4H-3,1-benzoxazin-4-one
as a white solid (33.3g, 67%) which is dried under vacuum.

10
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EXAMPLE 2

Synthesis of 2-(MPEG 500m-5-methyl-4H-3,1-benzoxazin-4-one in toluene

[0051] Methoxy polyethyleneglycol having an average molecular weight of about 5000 daltons (MPEG 5000) (13.7g,
2.75mmol) is charged to a reaction vessel and dissolved in toluene (100mL) at 48°C. Under an inert atmosphere, a
solution of phosgene in toluene (1.6mL, 1.93M) is added while cooling in ice. After the addition, the reaction mixture
is stirred for 12-18h under an inert atmosphere at 48°C to form an MPEG 5000 chloroformate. In a separate flask,
2-amino-6-methylbenzoic acid (457mg, 3.025mmol) is dissolved in toluene (70mL) that is heated to 75°C. Poly(N-
vinylpyridine) (3.75 g, 0.033 mol) is added to the solution. The MPEG 5000 chloroformate is added dropwise to the
anthranilate mixture. The reaction mixture is stirred for 12-24 h, then the temperature is raised to 80 °C and ethyl
chloroformate (2.6 mL, 27.5mmol) is added and reaction mixture is stirred for another 12-24h. The solution is filtered
to remove the poly(N-vinylpyridine) and the solution is precipitated onto 3.5 L of diethyl ether. The precipitate is filtered
under nitrogen to yield 2-(MPEG 5000)-5-methyl-4H-3,1-benzoxazin-4-one as a white solid (12.4 g, 90%) which is
dried under vacuum.

EXAMPLE 3

Synthesis of bis-2-(PEG 4000)-5-methyl-4H-3,1-benzoxazin-4-one

[0052] Polyethylene glycol having an average molecular weight of about 4000 daltons (PEG 4000) (5 g, 1.25 mmol)
is charged to a reaction vessel and dissolved in dichloromethane (16 mL). Under an inert atmosphere, a solution of
phosgene in toluene (1.6 mL, 1.93 M) is added. After addition, the reaction mixture is stirred for 12-18h to form the
PEG-4000 bis chloroformate. In a separate flask, 2-amino-6-methylbenzoic acid (416 mg, 2.75 mmol) is dissolved in
dichloromethane (25 mL) which is warmed to 30°C. The heat source is removed and while still warm, poly(N-vinylpy-
ridine) (2.13 g, 18.75 mmol) is added to the anthranilate solution. The MPEG bis chloroformate is added dropwise to
anthranilate mixture, and the reaction mixture stirred for 12-24h and ethyl chloroformate (1.8 mL, 18.75 mmol) is added
at room temperature. The reaction mixture is stirred for 12-24h. The solution is filtered to remove the poly(N-vinylpy-
ridine) and the solution is precipitated onto 3.5 L of diethyl ether. The precipitate is filtered under nitrogen to yield bis-
2-(PEG 4000)-5-methyl-4H-3,1-benzoxazin-4-one as a white solid (4.3 g, 86%) which is dried under vacuum.

Claims
1. A process comprising the steps of:

a) reacting a polymer or copolymer having the formula:

R—OH

wherein R is a hydrocarbyl moiety, a polyalkyleneoxy moiety, or a heteroatom comprising hydrocarbyl moiety,
said polymer or copolymer having a molecular weight of from 500 daltons, with phosgene to form a chlorofor-
mate having the formula:

R—O0—C—Cl

b) combining a substituted or unsubstituted anthranilic acid having the formula:

11



10

15

20

25

30

35

40

45

50

55

EP 1 299 430 B1
. Rl
HO,

BN

wherein each R’ unit is an enzyme interaction attenuating unit; and a base catalyst
wherein said base catalyst is a supported base catalyst, to form a substrate reactive admixture; and
c) adding to said chloroformate formed in step (a) said substrate reactive admixture formed in step (b) to form
a benzoxazin-4-one conjugate having the formula:

O

PN

RO N

A process according to Claim 1 wherein said hydrocarbyl moiety is selected from the group consisting of polyeth-
ylene, polypropylene, polybutylene, polystyrene, and mixtures thereof.

A process according to either Claim 1 or 2 wherein said polyalkyleneoxy moiety has the formula:

R*(OR®%), —
wherein R2 is hydrogen, C4-C,, alkyl, C,-Cg hydroxyalkyl, C4-C4, substituted or unsubstituted aryl, ans mixtures
thereof; C,-C,, alkylene, phenylene, C,4-C, alkyl substitited phenylene, C;-C,, alkylenearylene, and mixtures
thereof; x has the value from 10 to 10,000.
A process according to any of Claim 1-3 wherein R3 is ethylene.

A process according to any of Claim 1-4 wherein R3 is a mixture of ethylene and 1,2-propylene.

A process according to any of Claim 1-5 wherein said heteroatom comprising hydrocarbyl moiety has the formula:

wherein each R4 is independently

a) hydrogen;

b) C4-C, alkyl;

c) substituted or unsubstituted phenyl;
d) substituted or unsubstituted benzyl;
e) carbocyclic;

f) heterocyclic;

g) and mixtures thereof;

12
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each RS is independently

a) hydrogen;

b) halogen

c) C4-C4 alkyl;

d) C4-C, alkoxy;

e) substituted or unsubstituted phenyl;

f) substituted or unsubstituted benzyl;

g) carbocyclic;

h) heterocyclic;

i) and mixtures thereof; each Z is independently

a
b
c
d

hydrogen;
hydroxyl;
halogen;
-(CH)mR;
wherein R is:

= = = =

i) hydrogen;

ii) hydroxyl

i) halogen;

iv) nitrilo;

v) -ORS;

vi) or mixtures thereof;

each R® is independently hydrogen, C;-Cg alkyl, Co-Cq hydroxyalkyl, and mixtures thereof;
the index m is from O to 6.

7. A process according to any of Claim 1-6 wherein each R is independently selected from the group consisting of:
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a) hydrogen;

b) C4-C,g substituted or unsubstituted, linear or branched alkyl;

¢) C;3-C,5 substituted or unsubstituted, linear or branched cycloalkyl
d) C,-C,4 substituted or unsubstituted, linear or branched alkenyl;
e) C,-C, g substituted or unsubstituted, linear or branched alkynyl,
f) C-C4g substituted or unsubstituted aryl;

g) C,-C, g substituted or unsubstituted heterocyclic alkyl,

h) C5-C,g substituted or unsubstituted heterocyclic alkenyl;

i) alkylenearyl having the formula:

—R"),-R®

wherein R is C4-C4, linear or branched alkylene, C,-C,, linear or branched alkenylene, or mixtures thereof;
R8 Cg-Cg substituted or unsubstituted aryl, or mixtures thereof; n is from 1 to 16;
j) an amino unit having the formula:

— (CH,) ,N(R%),

wherein each R? is independently C4-C4g substituted or unsubstituted, linear or branched alkyl; m is from 0
to 10;
k) a unit having the formula:

wherein R10 is -(CH,),-, wherein p is form 0 to 12;

13
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R is:

i) C4-Cg substituted or unsubstituted, linear or branched alkyl;

if) C3-C4g substituted or unsubstituted, linear or branched cycloalkyl
i) C,-C4g substituted or unsubstituted, linear or branched alkenyl;
iv) C,-C,g substituted or unsubstituted, linear or branched alkynyl;
v) Cg-Cg substituted or unsubstituted aryl;

vi) C,-C,g substituted or unsubstituted heterocyclic alkyl;

vii) C3-C,g substituted or unsubstituted heterocyclic alkenyl;

viii) -OR'2; wherein R'2 is C4-C,4 alkyl, C45-C( aryl;

ix) or mixtures thereof; and

1) mixtures thereof.

8. A process according to any of Claims 1-7 wherein R is selected from the group consisting of hydrogen, methyl,
ethyl, isopropyl, phenyl, benzyl, amidino, bi-phenyl, - OR'2; wherein R12 is methoxy, and mixtures thereof.

9. A process according to any of Claims 1-8 wherein step (a) is conducted in the presence of a solvent.

10. A process according to any of Claims 1-9 wherein steps (a), (b), or (c) is conducted at a temperature of from 0°C
to 200 °C.

11. A process comprising the steps of:

25
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a) reacting a polymer or copolymer having the formula:
R—OH

wherein R is a hydrocarbyl moiety, a polyalkyleneoxy moiety, or a heteroatom comprising hydrocarbyl moiety,
said polymer or copolymer having a molecular weight of from 500 daltons, with phosgene to form a chlorofor-
mate having the formula:

I
R—0—C—Cl

b) combining a substituted or unsubstituted anthranilic acid having the formula:
Rr!
HO,

BN

wherein each R unit is an enzyme interaction attenuating unit; and a base catalyst

wherein said base catalyst is a supported base catalyst, to form a substrate reactive admixture;

c) adding to one equivalent of said substrate reactive admixture formed in step (b) one equivalent of said
chloroformate from step (a) to form a carbamate having the formula:
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1
HO, R
(0]
il
RO—C—-IFI
H .
bl
and
d) reacting said carbamate with an auxiliary chloroformate to form a benzoxazin-4-one conjugate having the
formula:
o)
Rl
O
s
RO N

12. A process according to claim 1, comprising the steps of:

a) reacting a polymer or copolymer having the formula:
R*(OR%),OH

wherein R2 is methyl; R3 is ethylene; x has the value from 10 to 225, with phosgene to form a chloroformate
having the formula:

o)
2, 3 I
R*(OR}),0—C—Cl,

b) combining an anthranilic acid or derivative thereof having the formula:
HO R!
2
LN
wherein each R unit is hydrogen or methyl; and poly N-vinylpyridine to form a substrate reactive admixture;

c) adding to said substrate reactive admixture formed in step (b) said chloroformate from step (a) to form a
benzoxazin-4-one conjugate having the formula:

15
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o)

PR

RYOR}HO N

Patentanspriiche
1. Verfahren, die folgenden Schritte umfassend:
a) Umsetzen eines Polymers oder Copolymers mit der Formel:

R—OH

worin R eine Hydrocarbyl-Einheit, eine Polyalkylenoxy-Einheit oder ein Heteroatom ist, das eine Hydrocarbyl-
Einheit umfasst, worin das Polymer oder Copolymer ein Molekulargewicht von 0,0008 ag (500 Daltons) auf-
warts aufweist, mit Phosgen zum Bilden eines Chlorformiats mit der Formel:

i
R—O—C—Cl,

b) Kombinieren einer substituierten oder unsubstituierten Anthranilsdure mit der Formel:

HO,C R
N

worin jede R1-Einheit eine Abschwachungseinheit fiir eine Enzymwechselwirkung ist, und eines Basenkata-
lysators, worin der Basenkatalysator ein getragerter Basenkatalysator ist, zum Bilden einer substratreaktiven
Beimischung; und

c) Zugeben der in Schritt (b) gebildeten substratreaktiven Beimischung zu dem in Schritt (a) gebildeten Chlor-
formiat zum Bilden eines Benzoxazin-4-on-Konjugats mit der Formel:

o]

0)

s

RO N

2. Verfahren nach Anspruch 1, worin die Hydrocarbyl-Einheit ausgewahlt wird aus der Gruppe bestehend aus Po-
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lyethylen, Polypropylen, Polybutylen, Polystyren und Mischungen davon.

Verfahren nach einem der vorhergehenden Anspriiche 1 oder 2, worin die Polyalkyleneoxy-Einheit folgende Formel
aufweist:

R%*(OR®%), —
worin R2 fir Wasserstoff, C,-C,,-Alkyl, C,-Cg-Hydroxyalkyl, substituiertes oder unsubstituiertes Cg-C4,-Aryl und
Mischungen davon, C,-C,,-Alkylen, Phenylen, mit C;-C,4-Alkyl substituiertes Phenylen, C,-C,, Alkylenarylen und
Mischungen davon steht; x einen Wert von 10 bis 10.000 hat.
Verfahren nach einem der Anspriiche 1-3, worin R3 Ethylen ist.

Verfahren nach einem der Anspriiche 1-4, worin R3 eine Mischung aus Ethylen und 1,2-Propylen ist.

Verfahren nach einem der Anspriche 1-5, worin das Heteroatom eine Hydrocarbyl-Einheit umfasst mit der Formel:

worin jedes R* unabhéngig fiir Folgendes steht:
a) Wasserstoff;
b) C4-C4-Alkyl;
c) substituiertes oder unsubstituiertes Phenyl;
d) substituiertes oder unsubstituiertes Benzyl;
e) eine carbocyclische Verbindung;
f) eine heterocyclische Verbindung;
g) und Mischungen davon;

jedes R® unabhangig fiir Folgendes steht:
a) Wasserstoff;
b) Halogen;
c) C4-C4-Alkyl;
d) C4-C4-Alkoxy;
e) substituiertes oder unsubstituiertes Phenyl;
f) substituiertes oder unsubstituiertes Benzyl;

g) eine carbocyclische Verbindung;
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h) eine heterocyclische Verbindung;
i) und Mischungen davon;
jedes Z unabhangig flir Folgendes steht:
a
b

c
d

Wasserstoff;
Hydroxyl;
Halogen;
'(CHZ)mR,
worin R

= = ==

i) Wasserstoff;

i) Hydroxyl

iii) Halogen;

iv) Nitrilo;

v) -ORS;

vi) oder Mischungen davon ist;

jedes R® unabhangig fur Wasserstoff, C-Cg-Aklyl, C,-Cg-Hydroxyalkyl und Mischungen davon steht;
der Index m von 0 bis 6 ist.

Verfahren nach einem der Anspriiche 1-6, worin jedes R! unabhangig ausgewahlt wird aus der Gruppe bestehend
aus:

a) Wasserstoff;

b) substituiertem oder unsubstituiertem, linearem oder verzweigtem C,-Cg-Alkyl;

c) substituiertem oder unsubstituiertem, linearem oder verzweigtem C5-C,g-Cycloalkyl
d) substituiertem oder unsubstituiertem, linearem oder verzweigtem C,-Cg-Alkenyl,
e) substituiertem oder unsubstituiertem, linearem oder verzweigtem C,-C4g-Alkinyl;

f) substituiertem oder unsubstituiertem Cg-C4g-Aryl;

g) substituiertem oder unsubstituiertem heterocyclischem C,-C4g-Alkyl;

h) substituiertem oder unsubstituiertem heterocyclischem C;-C,g-Alkenyl;

i) Alkylenaryl mit der Formel:
7 8
—R )n'R

worin R fiir lineares oder verzweigtes C4-C45-Alkylen, lineares oder verzweigtes C,-C4,-Alkenylen oder Mi-
schungen davon steht; R8 fur substituiertes oder unsubstituiertes Cg-C4g-Aryl oder Mischungen davon; n von
1 bis 16 ist;

j) einer Aminoeinheit mit der Formel:

—(CH,),.NRY,

worin jedes R? unabhangig substituiertes oder unsubstituiertes, lineares oder verzweigtes C4-C4g-Alkyl ist; m
von 0 bis 10 ist;
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k) einer Einheit mit der Formel:

worin R10 -(CH,),- ist, worin p von 0 bis 12 ist;
R'! Folgendes ist:

i) substituiertes oder unsubstituiertes, lineares oder verzweigtes C,-Cg-Alkyl;
i) substituiertes oder unsubstituiertes, lineares oder verzweigtes C5-C,g-Cycloalkyl
iii) substituiertes oder unsubstituiertes, lineares oder verzweigtes C,-Cg-Alkenyl;
iv) substituiertes oder unsubstituiertes, lineares oder verzweigtes C,-C,g-Alkinyl;
v) substituiertes oder unsubstituiertes Cg-C4g-Aryl;
vi) substituiertes oder unsubstituiertes heterocyclisches C,-C,g-Alkyl;
vii) substituiertes oder unsubstituiertes heterocyclisches C3-C4g-Alkenyl;
viii) -OR'2; worin R12 C4-C, -Alkyl, C4-Co-Aryl ist;
ix) oder Mischungen davon; und

1) Mischungen davon.

Verfahren nach einem der Anspriiche 1-7, worin R! ausgewahlt wird aus der Gruppe bestehend aus Wasserstoff,
Methyl, Ethyl, Isopropyl, Phenyl, Benzyl, Amidino, Biphenyl, -OR'2, worin R12 Methoxy ist, und Mischungen davon.

Verfahren nach einem der Anspriiche 1-8, worin Schritt (a) in Anwesenheit eines Lésungsmittels durchgefiihrt wird.

Verfahren nach einem der Anspriiche 1-9, worin Schritt (a), (b), or (c) bei einer Temperatur von 0 °C bis 200 °C
durchgefiihrt wird.

Verfahren, das folgende Schritte umfasst:
a) Umsetzen eines Polymers oder Copolymers mit der Formel:

R—OH

worin R eine Hydrocarbyl-Einheit, eine Polyalkylenoxy-Einheit oder ein Heteroatom ist, das eine Hydrocarbyl-
Einheit umfasst, worin das Polymer oder Copolymer ein Molekulargewicht von 0,0008 ag (500 Daltons) auf-
warts hat, mit Phosgen zum Bilden eines Chlorformiats mit der Formel:

i
R—0—C—Cl,

b) Kombinieren einer substituierten oder unsubstituierten Anthranilsédure mit der Formel:
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i
HO,C R

H,N

worin jede R1-Einheit eine Abschwéchungseinheit fiir eine Enzymwechselwirkung ist; und eines Basen-
katalysators, worin der Basenkatalysator ein getréagerter Basenkatalysator ist, zum Bilden einer substratreak-
tiven Beimischung;

c) Zugeben eines Aquivalents des in Schritt (a) gebildeten Chlorformiats zu einem Aquivalent der in Schritt
(b) gebildeten substratreaktiven Beimischung zum Bilden eines Carbamats mit der Formel:

HO,C R!
0
i
RO—C—N
H

und

d) Umsetzen des Carbamats mit einem Hilfschlorformiat zum Bilden eines Benzoxazin-4-on-Konjugats mit
der Formel:

s

RO N

12. Verfahren nach Anspruch 1, die folgenden Schritte umfassend:

a) Umsetzen eines Polymers oder Copolymers mit der Formel:
R*(OR%),OH

worin RZ Methyl ist; R3 Ethylen ist; x einen Wert von 10 bis 225 hat, mit Phosgen zum Bilden eines Chlorformiats
mit der Formel:

0
ooy
R¥(OR’),0—C~—Cl.

b) Kombinieren einer Anthranilsdure oder eines Derivats davon mit der Formel:
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HOC R

BN

worin jede R1-Einheit Wasserstoff oder Methyl ist, und Poly-N-vinylpyridin zum Bilden einer substratreaktiven
Beimischung;

c) Zugeben des in Schritt (a) gebildeten Chlorformiats zu der in Schritt (b) gebildeten substratreaktiven Bei-
mischung zum Bilden eines Benzoxazin-4-on-Konjugats mit der Formel:

0

s

R¥(OR30O N

Revendications
1. Procédé comprenant les étapes de:

a) faire réagir un polymeére ou un copolymére de formule:
R—OH

dans laquelle R est un groupement hydrocarbyle, un groupement polyalkyléne-oxy ou un groupement hydro-
carbyle comprenant un hétéroatome, le polymére ou copolymére ayant un poids moléculaire de 0,0008 ag
(500 daltons), avec du phosgéne, de fagon a former un chloroformate de formule:

i

b) combiner un acide anthranilique substitué ou non substitué de formule:
Rl
HO,C
HN

dans laquelle chaque unité R est une unité atténuatrice de I'interaction enzymatique, et un catalyseur basique
dans lequel ledit catalyseur basique est un catalyseur basique supporté, pour former un adjuvant réactif sur
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substrat; et
c) ajouter au dit chloroformate formé a I'étape (a) ledit adjuvant réactif sur support formé a I'étape (b) de fagon
a former un conjugué benzoxazine-4-un de formule:

Procédé selon la Revendication 1, dans lequel ledit groupement hydrocarbyle est choisi parmi le groupe constitué
du polyéthyléne, du polypropyléne, du polybutyléne, du polystyréne et de leurs mélanges.

Procédé selon I'une quelconque des revendications 1 ou 2, dans lequel ledit groupement polyalkyléne-oxy est de
formule:

R*OR%),—
dans laquelle R2 est hydrogéne, un alkyle en C; & C,,, un hydroxyalkyle en C, & Cg, un aryle en Cg a Cy5, substitué
ou non substitué, et leurs mélanges; un alkyléne en C, & C,,, un phényléne, un phényléne substitué par un alkyle
en C; a Cy4, un alkyléne-aryléne en C; a C,, ou un mélange de ceux-ci; x a la valeur allant de 10 a 10.000.

Procédé selon I'une quelconque des Revendications 1 & 3, dans lequel R3 est un éthyléne.

Procédé selon I'une quelconque des Revendications 1 & 4, dans lequel R3 est un mélange d'éthyléne et de 1,2-pro-
pyléne.

Procédé selon I'une quelconque des Revendications 1 a 5, dans lequel ledit groupement hydrocarbyle comprenant
un hétéroatome est de formule:

dans laquelle chaque R* est indépendamment

a) un hydrogéne,

b) un alkyle en C; a Cy;

c) un phényle substitué ou non substituég,
d) un benzyle substitué ou non substitué,
e) carbocyclique,

f) hétérocyclique,

g) et leurs mélanges;

chaque R® est indépendamment

a) un hydrogéne,
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b
c

un halogéne,

un alkyle en C, a Cy;

d) un alkoxy en C; a Cy;

e) un phényle substitué ou non substitué,

f) un benzyle substitué ou non substitué,

g) carbocyclique,

h) hétérocyclique,

i) et leurs mélanges; chaque Z est indépendamment

_— — —

a) un d'hydrogéne,
b) un hydroxyle,
c) un halogéne,
d) -(CHz)mR,
dans lequel R est:

i) un hydrogéne,

ii) un hydroxyle,

i) un halogene,

iv) un nitrilo,

v) -OR6

vi) ou leurs mélanges;

Chaque R6 est indépendamment un hydrogéne, un alkyle en C; a Cg, un hydroxyalkyle en C, & Cg et leurs
mélanges;
l'indice m allant de 0 a 6.

7. Procédé selon l'une quelconque des revendications 1 a 6, dans lequel chaque R est indépendamment choisi
dans le groupe constitué par:

a) un hydrogeéne,

b) un alkyle en C4 a C,g, substitué ou non substitué, a chaine droite ou ramifiee,

c) un cycloalkyle en C3 a C,g, substitué ou non substitué, a chaine droite ou ramifiée,
d) un alcényle en C, a C,g, substitué ou non substitué, a chaine droite ou ramifiée,
e) un alkynyle en C, a C,g, substitué ou non substitué, a chaine droite ou ramifiée,

f) un aryle en Cg a C,g, substitué ou non substitué,

g) un alkyle hétérocyclique en C, & C,g, substitué ou non substitué,

h) un alcényle hétérocyclique en Cz a Cyg, substitué ou non substitué,

i) un alkyléne-aryle de formule:

—(R"),R®

dans lequel R7 est un alkyléne en C4 a C, & chaine droite ou ramifiée, un alkynyléne en C, & C4, & chaine
droite ou ramifiée ou leurs mélanges; R8 est un aryle en Cg a Cyg, substitué ou non substitué, n va de 1 & 16;
j) un motif amino de formule:

—(CH,),.NRY,

dans lequel chaque R? estindépendamment un alkyle en C4 & C4g, substitué ou non substitué, a chaine droite
ou ramifiée, m va de 0 & 10;
k) un motif de formule:

dans lequel R0 est -(CH,),-, dans lequel p va de 0 & 12,
R est
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i) un alkyle en C; a C,g, substitué ou non substitué, a chaine droite ou ramifiée,

i) un cycloalkyle en C3 & Cyg, substitué ou non substitué, a chaine droite ou ramifiée,

iii) un alcényle en C, a C4g, substitué ou non substitué, a chaine droite ou ramifiée,

iv) un alkynyle en C, a C,g, substitué ou non substitué, a chaine droite ou ramifiée,

v) un aryle en Cg & C,g, substitué ou non substitué,

vi) un alkyle hétérocyclique en C, & C,g, substitué ou non substitué,

vii) un alcényle hétérocyclique en C5 a Cyg, substitué ou non substitue,

viii) un -OR'2, dans lequel R12 représente un alkyle en C; & C4 un aryle en Cgz & Cyy,

ix) ou leurs mélanges; et

1) leurs mélanges.
8. Procédé selon I'une quelconque des revendications 1 a 7, dans lequel R est choisi dans le groupe consistant en

hydrogéne, méthyle, éthyle, isopropyle, phényle, benzyle, amidino, biphényle, -OR'2; dans lequel R12 est un mé-
thoxy et leurs mélanges.

9. Procédé selon I'une quelconque des Revendications 1 a 8, dans lequel I'étape (a) est effectuée en présence d'un
solvant.

10. Procédé selon l'une quelconque des Revendications 1 a 9, dans lequel les étapes (a), (b) ou (c) sont effectuées
a une température allant de 0 °C a 200 °C.

11. Procédé comprenant les étapes de:

a) faire réagir un polymere ou un copolymeére de formule:
R—OH

dans laquelle R est un groupement hydrocarbyle, un groupement polyalkyléne-oxy ou un groupement hydro-
carbyle comprenant un hétéroatome, ledit polymére ou copolymeére ayant un poids moléculaire de 0,0008 ag
(500 daltons), avec du phosgéne, de fagon a former un chloroformate de formule:

i
R—O—C—ClI,

b) combiner un acide anthranilique substitué ou non substitué de formule:

HO,C R

N
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dans laquelle chaque R est une unité atténuatrice de l'interaction enzymatique, et un catalyseur basique dans
lequel ledit catalyseur basique est un catalyseur basique supporté, de fagon a former un adjuvant réactif sur

substrat;

c) ajouter, a un équivalent dudit adjuvant réactif sur substrat formé a I'étape (b), un équivalent dudit chloro-
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formate formé a I'étape (a) de fagon a former un carbamate de formule:

HO,C R!
0
RO—C— N
H

et

d) faire réagir ledit carbamate avec du chloroformate auxiliaire, pour former un conjugué benzoxazine-4-un

de formule:

s

RO

N

12. Procédé selon la revendication 1, comprenant les étapes de:

a) faire réagir un polymere ou un copolymére de formule:
R*(OR®) OH

dans lequel R2 est un méthyle, R3 un éthyléne; x a une valeur allant de 10 & 225, avec du phosgéne, pour
former un chloroformate de formule:

i
R¥(OR}),0—C— Cl.

b) combiner un acide anthranilique ou un dérivé de celui-ci de formule:

50
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dans laquelle chaque unité R! est un hydrogéne ou un méthyle, avec un poly(N-vinylpyridine), pour former

un adjuvant réactif sur substrat;

c) ajouter a l'adjuvant réactif sur substrat formé a I'étape (b) ledit chloroformate formé a I'étape (a), de fagon

a former un conjugué benzoxazine-4-un de formule:

R%(OR?O

0

s
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