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17— A 4 92 97.5 2.00 | 99,927 | 426,173 | 1,000,023 | 4. 26
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[

: £V : £ O—RT7 £F— FOBEME (40°C, 0. 1eq NHACTEMPO, 0. 1ea NaBr,
E 2.5eq PAA, 5. 1B5RIRAN)

E i YT AN ] D0S,. | Mn Ww Nz Mw, M
[ (B5RY)

[ EREE | 0 1.68 | 24,584 | 55410 | 98,037 | 2 25
: 18—A | 7.42 | 1141 | 205 | 72 004 | 400, 032 | 1, 126,551 | 5. 56
: 18—B | 9.33 | 119.0| 212 | 63 013 | 338,693 | 937,631 | 5. 38
: 18—C | 11.83 | 119.3 | 2 16 | 51,156 | 252 173 | 751,184 | 4 93
: 18—D | 13.92 | 114 4 | 2 21 | 38 036 | 209, 500 | 644 520 | 5. 51
[

[

O

gooogoao

Ooooao

=X #INO—RF7ET— bOB{E (60°C, 0. 1eq NHACTEMPO. 0. 1eq NaBr. 2 5Seq

PAA, 2. SERRAZSHN)

O0Ooo0oo0ooao
O0Ooo0oo0ooao

[

[

[

[

E B =TT AN 05, | Wn ™ Mz Ww, Mn

: (EHFE)

[ mREE | 0 1.74 | 23.758 | 57,266 | 106,406 | 2 41

[ 19—A | 292 |120.6 | 210 | 10,478 | 45. 911 | 149,928 | 4 38

: 19-B | 45 | 1204 222 | 5706 21.162 | 61,365 | 3. 71

: 19-C 7 | 1257 | 222 | 4620 | 14437 | 39,340 | 312

: 19— D | 9.33 | 1208 | 224 | 4804 15328 | 43,992 | 3 19
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PAA PAAD S IR EE J2 Jis B

151 Bt Eh (43./mL) (§fE)

20 TEMPO (0. 1eq) 2.1 25 6

21 TEMPO (0. 1eq) 6.3 8 7

22 TEMPQ (0. 1eq) 2.1 8 5.5

23 NHAc TEMPO (0. 1eq.) 2.1 25 5.5
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=X BAO—RBUBERVAEENO—XRT T — FOBE{E

| —ix |NHACTEMPO| B#{tikx | K AN | DSy Mn Mw Mz
BR{LIE (HE) | (H8) | (B5RD)
24| NaBr 0. 075 0. 005 7.0 )86.0]1.92 82 399] 462, 685 | 1, 273, 700
25| NaCl 0. 075 0. 05 6.1 32.6 44, 7571 373, 245 | 1, 222, 505
26| NaOCl 0. 05 0. 05 5.7 77.6 7, 9627 104, 848 | 425, 340
27 |Mn (NO;} ,| 0.05 0. 05 6.3 21.9 1 1.79 | 23,676] 55 694 | 105 607
28 [Mn (0Ac) ;| 0.05 0. 05 6 39.811.85| 21,716 81,622 ] 180 797
29| KMnO, 0. 05 0. 05 5.8 69.6 | 211 ] 10,738] 55814 160,774

30| KMnOQ, 0 0. 05 53 15.8 1 1.99 | 6, 593) 100,424 | 961, 709
31 Mn,0; 0. 05 0. 05 7.5 38.9]11.781 6 288) 28 130 85, 789
32 Mn0, 0. 05 0. 05 7.4 | 22.411.741 17,197| 52, 593 99, 585

.88 1104, 438] 377,680 | 819, 682
(87| 27,120] 61,553 | 115, 958

33| MeCl, 0. 05 0.05 7.4 538
34 {Mg (NO;) ,| 0.05 0. 05 6.0 29.4
35| FeCl, 0. 075 0. 005 6.3 |429]1.83] 56, 273] 611, 843 [ 2, 444, 184
36| Cu (NO3) ,] 0.05 0. 05 5.3 9.9 | 1.81 | 16, 300] 49,156 | 106, 042
37| H,S80, 0. 05 0. 05 575 | 3.6 12,895] 59,169 | 205 234
38| Na,S,0; 0. 075 0. 005 7.0 3.6 | 1.74 21,905] 55 989 | 110, 453
39| A+ 0. 05 0. 05 5. 2 7.9 [ 1.72] 26,699] 72, 775 181,597
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[
E EXI1
E T RU | BE | PAA | NaBr | BSR | AN | DS, | Mn ™ Mz
[ o) | g | 8 | e
[ 40 70 1. 75 0 74 | 1.7 | 1.73 | 12264 | 29393 | 72520
: 410 60 | 1.7 0 5.0 | 58 | 1.76 | 20518 | 53836 | 128975
: 42" 50 | 1.7 0 58 | 15.5 | 1.74 | 19956 | 50610 | 113075
: 43° 50 1.0 | 005 | 7.3 | 520/ 1.88 | 33154 | 240966 | 901965
: % 50 1.0 | 0.010 | 7.3 | 685 | 101 | 24985 | 303643 | 1076774
[ 45° 50 1.0 | 0.025 | 6.4 | 843|104 46358 | 313320 | 1029011
[ 46° 50 | 1.75 | 0.050 | 6.0 | 99.8| 20552736 | 712062 | 1956569
i HFECA ; DS=1. 72, Mw=234124Ic@L C
i HFECA - DS=1. 74, Mw=5726612BEL T
[
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[

E X1

[

E Bl | NHACTEMPO | P57 AN DS, . M ™ Wz

[ (x8) | (e

[ a7 | 0,025 58 | 30.6 | 184 | 28439 | 136,195 | 491, 427
- [ o050 6.4 | 843 | 1.94 | 46,358 | 313,329 | 1,029, 011
- [ o 58 | 1449 | 225 | 14 034 | 438 008 | 1,652 205
: HI3ECA - DS=1. 72, Mw=34124[CBAL T

: HZECA - DS=1. 68, Mw=554101=B8L T

[
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gooooogoocopoogooo oo oo ooy by by oot oUooDooao
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[

E EXV

E B | B =TT AN DS Mn ™ Mz

: (B RE)

[ CAP 0 219 | 9,572 | 22 155 40, 845
[ 50 | CAP 275 6.8 | 246 | 30,196 | 183,320 | 618, 702
[ 51 CAP 508 | 57.1 | 243 | 20139 | 109,475 | 350, 227
: 52 CAP 22.67 | 61.3 | 242 | 21,761 | 102 716 | 298, 772
: CAB 0 224 | 10,786 | 31, 114 63, 308
[ 53 | CAB 3.08 339 | 225 | 25717 | 461,098 | 1,663, 635
: 54 | CAB 417 | 439 | 228 | 34126 | 312,655 | 1, 036, 959
[ 55 | CAB 22.42 | 40.7 | 224 | 24126 | 162 815 | 496, 651
[
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US 4 812 495 A (SAND ET AL)
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25 April 2003 (2003-04-25)
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US 5 973 139 A (LEE ET AL)
26 October 1999 (1999-10-26)

claims 1-13
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20-22,
36-41,
46-57,
151-153
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Box I Observations where certain claims were found unsearchable {Continuation of item 2 of first sheet)

This Intemational Search Report has not been establshed in raspect of certain claims under Article 17(2)(a) for the following raasons:

1, D Claims Nos.:
because they relate to subject matter not required to be searchad by this Authority, namely:

2 D Claims Nos.:
because they relate to pants of tho Internaticnal Application that do not comply with the prescribeq reguirements to such
an extent that no meaningfu! International Search can be carried out, specifically:

3 D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4{a).

Box Il Dbservations where unity of invention is lacking {Continuation of item 3 of firsl sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

1. As all required additicnal search fees were limeiy paid by the applicant, this Intemational Search Report covers all
searchable claims. :

2. D As all searchable claims could be searched without effort justifying an additional fae, this Authority did not invite payment
of any additional fes.

3. As only some of the requirad additional search fees were timely paid by the applicant, ihis Intemational Search Report
covers only those claims for which fees were paid, specifically claims Nos.:

1-567, 146-148, 151-153, 157, 158

4. D No required additional search fees were timely paid by the applicant, Consequsntly, this Internationat Search Report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees wera accompanied by the applicant's protest.

D No protest accompanied the payment of additional search tees,

Form PCTASA/210 {continuation of first sheet(2)) {(January 2004)




—m —m —m @ @ @ @ @ @ @ @ @ @ @ @ @ ™@ ™@ o ™@P & &a & & & /& /& /&, /s, /. /&, o/, /e, o/, /e /e /e /e e /e o/ e e e e e

(85) JP 2007-515515 A 2007.6.14

International Application No. PCT/US2004 /039390

FURTHER INFORMATION CONTINUED FROM PCTASA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-22, 157, 158

Cellulose ester interpolymer wherein the C2 and C3 positions
of each of the anhydroglucose units of the cellulose ester
interpolymer are in the alcohoi oxidation state, and
comprising anhydrogiucose units (A} and (B} wherein R1, R2Z,
R3, R4 and RS are independently selected from the group
consisting of hydrogen and C2-C12 acyl! groups, wherein at
Teast one of R1, R2, R3, R4 and RS is a C2-C12 acyl group,
and X is formyl, hydroxymethylene, aminomethyl, R6-NH-CH2-
or carboxy or a mixture thereof, wherein R6 is selected from
the group consisting of alkyl, aryl, or alkylene-aryl,
provided when at least some of X is carboxy, the acid number
is greater than 10, wherein the anhydroglucose units A and B
comprise greater than 65% of the total anhydroglucose units
of the cellulose portion of the cellulose ester
interpolymer.

2. claims: 23-41, 157, 158

Cellulose ester interpolymer comprising a plurality of
anhydrogiucose units having a C6 carboxy group and wherein
the cellulose ester interpolymer has an apparent degree of
substitution per anhydroglucese unit of C2-C12 acyl of at
least 0,6 and an acid number of greater than 10.

3. claims: 42-50, 157, 158

Cellulose interpolymer having a degree of polymerisation of
at least 10, an acid number of greater than 10, and a random
distribution throughout the celiulose interpolymer of
anhydroglucose units having a C6 carboxy group, and the
reaction product thereof with a C2-C12 acyl anhydride or a
mixture.

4. claims; B1-67, 157, 158

Cellulose ester interpolymer comprising anhydrogiucose units
(A) and (B) wherein R1, R2, R3, R4 and R5 are independently
selected from the group consisting of C2-Cl12 acyl groups,
and X is hydroxymethylene, wherein the anhydroglucese units
A and B comprise greater than 65% of the total
anhydroglucose units of the cellulose portion of the
cellulose ester interpolymer, and the degree of substitution
per anhydroglucose unit of C2-C12 acyl groups is from 1,5 to
2,5.

5. claims: 58-64
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International Application No, PCT/US2004 039330

FURTHER INFORMATION CONTINUED FROM PCTASA 21(0

Cellulose ester interpolymer having a degree of substitution
per anhydroglucese unit of formate of ¢,5 to 1,3, and a
degree of substitution of C2-C12 acyl of 1,5 to 2,5.

6. claims: 65-87

Method for converting a €6 hydroxyl of an anhydrogiucose
unit of a cellulose polymer to a formyl group or a carboxyl
group comprising adding an amino substituted cyclic nitroxyl
derivative, a primary oxidant, and a terminal oxidant to a
celiulose mixture having a pH of less than 4 to form a
reaction mixture, wherein the cellulose mixture comprises a
£2-C12 alkyl acid, water and 2 cellulose interpolymer
comprising anhydroglucoese units having C6 hydroxyl groups,
and passing of a reaction period sufficient to effect
conversion of a C6 hydroxyl to a formy?! group or a carboxy
group and thus produce an oxidised cellulose interpolymer.

7. claims: 88-111

Method for converting a C6 hydroxyl of an anhydroglucose
unit of a cellulose ester interpolymer to a formyl group or
a carboxyl group adding an amino substituted cyclic nitroxyl
derivative, a primary oxidant, and a terminal oxidant to a
cellulose ester mixture having a pH of less than 4 to form a
reaction mixture, wherein the cellulose ester mixture
comprises a C2-C12 alkyl acid, water, and a cellulose ester
interpolymer comprising anhydroglucose units having C6
hydroxyl groups, and passing of a reaction period sufficient
to effect conversion of a C6 hydroxyl to a formyl group or a
carboxy group and produce an oxidised cellulose ester
interpolymer.

8, claims: 112-120

Method for preparing a stable form of a cellulose formate
ester interpolymer comprising:

(1) mixing formic acid, water, and a C2-C12 acyl anhydride
to form a mixed anhydride mixture at a first contact
temperature,

(2) contacting the mixed anhydride mixture and a cellulase
compound to form a reaction mixture at a second contact
temperature, -

(3) adding an acid catalyst to the reaction mixture,

{4) passing of a formylation period,

wherein a resulting cellulose formate ester interpolymer has
a degree of substitution per anhydroglucese unit of formate
of 0,5 to 1,5.

9. claims: 121-133
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intemational Application No. PCT/US2004 /039390

FURTHER INFORMATION CONTINUED FROM  PCT/ISA/ 210

10. claims: 134-145

11.

12.

13.

14.

Method for preparing a stable form of a cellulose ester
interpolymer comprising:

(1) mixing formic acid, water, and an CZ2-C12 acyl anhydride
to form a mixed anhydride mixture at a first contact
temperature,

(2) contacting the mixed anhydride mixture and a celluiose
compound to form a reaction mixture at a second contact
temperature,

(3) adding an acid catalyst to the reaction mixture,

{4) passing of a formylation period,

(5) adding a C2-C12 acyl anhydride to the reaction mixture,
(6) heating the reaction mixture to a third contact
temperature,

{7) passing of an acylation period,

wherein a resulting cellulose ester interpolymer has a
degree of substitution per anhydroglucose unit of C2-C12
acy! of 1,5 to 2,5, and a degree of substitution per
anhydroglucose unit of formate of 0,5 to 1,5.

Method for converting a primary alcohol to a formyl,
carboxylate, or mixture thereof, comprising:

(1) adding a 4-substituted piperidine nitroxyl derivative
wherein the substituent is capable of hydrogen bonding, 2
primary oxidant, and a terminal oxidant to a mixture to form
a reaction mixture, wherein the mixture has a pH of less
than 4 and comprises a compound comprising a primary alcohol

functional group,
{2) passing of a reaction period sufficient to effect
conversion of the primary alcochol functional group.

claims: 146-148

Coating composition comprising the cellulose ester
interpolymer of claim 1

claim: 149

Waterborne coating composition comprising the cellulose
ester polymer of claim 1

claim: 150

Pigment dispersion comprising the celiulose ester
interpolymer of claim 1

claims: 151-1563
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Oral pharmaceutical composition comprising the cellulose
ester interpolymer of claim 1

15, claims: 154~156

Method for treating a mammal comprising the cellulose ester
interpolymer of claim 1

16. claim: 159

Article coated with the coating composition of claim 146

17. claim: 160

Article coated with the waterborne coating composition of
claim 149
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