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What is claimed is:

1. A compound having the following structure:

1
POLY—X! 1
\\—/lRe ]a

R1 v2
] 1
clz—v1—c-NH-(F9

RZ

wherein:
POLY! is a first water-soluble polymer;
POLY? is a second water-soluble polymer;
X! is a first spacer moiety;
X? is a second spacer moiety;
Hy is an ionizable hydrogen atom;
R!is H or an organic radical;
R?is H or an organic radical;
(a) is either zero or one;
(b) is either zero or one;
R®, when present, is a first electron altering group;
R, when present, is
Y'isOorS;
Y2isQorS; an

(F9) is a residtie of an amine-containing Factor IX moiety.

econd electron altering group;

he compound of ¢laim 1, wherein the amine-containing Factor IX moiety is
Factor IX.
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3. The compound of c¢laim 2, wherein the recombinant Factor IX is human

recombinant Factor IX.

4. The compound of claim 1, wherein the first water-soluble pelymer is a

poly(alkylene oxide) and the second water-soluble polymer is a poly(alkylene oxid

5. The compound of claim 1, wherein the first water-soluble polyfner has a
weight-average molecular weight of between 10,000 Daitons to 85,000 Daftons and the second
water-soluble polymer has a weight-average molecular weight of betweén 10,000 Daltons to
85,000 Daltons.

6. The compound of claim [, having a structure s¢lected from the group consisting
of:

0-CHaCHy-(OCHGH-0CH;

o
CH;O-{CHgCH;O),,-CHgCHg-O\)‘\N

O-CHyCH2={OCH,CHy)y-OCH;

CH3O-CHLCH0) CHCHy- O~ NH-(FS)

CHAO-(CH,CH,OTh-CHyGH,-0 =T pC

0
NJ?\/-\)LN,\/O-CHZCHZ-(OCHZCHz),,-OCH.,
H H

FO—HN.
(FoHiN
o




- 46 -

CH30(CH,CHR0) - CH2CHZ-0O

s=o¥ e
/\vn ' NWHNO‘CHzCHz'(OCHchz)u-OC
H
o}
(FB)—HNﬁ(O
o

H H
P OPSH
CH30(CHaCHy03,-CHoCH- 0™ N 0-CHCHHOCH,CHoY-OCH,
0 o
(F9)-HNY0
[s]

; and

H
CHaO-(CH,CH0)-CHyCH,-0 =~ Nap©

0-CHaCHp-(0CHzCH2)-OCH,y

(FB}—HN\H,O
o

wherein, for each structure and in each instance, () is independently an integer from 4 to 1500,

and (F9) is a residue of an amine-containing Fadtor [X moiety.

7. The compound of claim 1/having the following structure:

CH30-{CH,CH,0),- CHa GHz-0
NuWO-CH;CH;—{OCH;CH;),,—OCH;
H H
Foy— NH\iﬁ

0

wherein, (F9) is a residue of/an amine-containing Factor IX moiety and (n), in each instance, is

independently from 4 to ¥500.

The£ompound of claim 1, having the following structure:

%—/}M
NH
cu,o-(cHICH,O)n-cuchromNuN
H

H NH-{Fa)
et

o)

CHCH3-{OCH;CHzl,-OCH;3
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wherein, (F9) is a a residue of an aniine-containing Factor IX moiety and (n), in each instance, i

independently from 4 to 1500.

9. ©  The compound of one of claim 7 and claim 8, wherein the Factor IX mojéty is

human recombinant Factor X,

10. A method comprising contacting a polymeric reagent to an aming-containing
Factor IX moiety under conditions suitable to form a covalent attachment beftveen the polymeric
reagent and the biologically active agent, wherein the polymeric reagent hds the following

‘structure:

wherein: .

POLY! is a first water—solubie_: polymer;
POLY? is a second water-soluble polymgf;
- X‘isa first spacer moiety;

Xz is a second spacer moiety;

H, is an ionizable hydrogen ato ;
R is H or an organic radical;
R? is H or an organic radigal;
(8) is either zero or on

(b) is either zero or ghe;

releasaple linkage.
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11.  The method of claim 10, wherein the releasable linkage is a carbamate li

12. . The method of claim 10, wherein the polymeric reagent has a structure lected

from the group consisting of:

cu,o-((:H,cH,cn,.-c:n,'cn-:ro\i-ﬁ ;

ZCHz-(OCHQCHz}h-D_CH,

CH 0-(CH,C HzD)n-GH,QHTO\iN

H

o i
. Hopﬂgcq;-(qcﬂzcnz)n.ocun .
# .
. NH
cH;@(CH;CHzo)ﬂ-CFI;CH;-OV\N
oS
o 0
.0 e
. J\,-\)LN,VocHzcuz.(qcachz),,-ocHs

H H
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N
CH30-(CHzCHz0)y-CHyCHo-0™

0 o)
H
O.Q NJK/\)LN/\,O-CHzCHz-(ocuzcm),,-
H H

N 0.cH,CH,-(0CH,C

; and

H
CH3O-{CHaCHZ0)CHZCHy-0 =Ty C

Q-CHyCHy-(OCH, CHa)-OCH

8]

N—O. O
oy

o) QO

wherein, for each structure and in each instance, () is independently an integer from 4 to 1500.

13. The method of claim 12, whefein Factor IX moiety is human recombinant Factor
IX.

14. A composition comprising a compound of any one of claims 1 though 9and a

pharmaceutically acceptable exeipient.

15. A method gomprising administering a composition of ¢laim 14 to a patient.
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Claims

1.

A compound having the following structure:

1
POLY~—X! 1

N \—/( R® L‘
T
C-—Y1—C—NH-{F9)

wherein:

POLY1is a first water-soluble polymer;
POLY2 i5 a second water-soluble polymer;
X1is a first spacer moiety;

X2 is a second spacer moiety;

H, is an ionizable hydrogen atom;

R'is H or an organic radical;

R2is H or an organic radical;

(a) is either zero or one;
(b} is either zero or one;

Rel, when present, is a first electron altering group;

Re2 when present, is a second electron altering group;
¥1isQors;

¥Y2is O or S; and

(F9} is a residue of an amine-containing Factor IX moiety.

The compound of claim 1, wherein the amine-containing Factor IX moiety is recombinant Factor X,

The compound of claim 2, wherein the recombinant Factor IX is human recombinant Factor 1X.

The compound of claim 1, wherein the first water-soluble polymer is a poly(alkylene oxide) and the second wa-
ter-soluble polymer is a poly(alkylene oxide).

The compound of claim 1, wherein the first water-soluble polymer has a weight-average molecular weight of betwean
10,000 Daltons to 85,000 Daltons and the second water-soluble polymer has a weight-average molecular weight
of between 10,000 Daltons to 85,000 Daltons.

The compound of claim 1, having a structure selected from the group consisting of:

os’/o-cuzcur(ocnzcu,)n-ocm

H

cn,o—(cuzcuzo)n-cnzcnz-o\in O.
H o~

0 .

NH-{F8)
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O-CI'bCHz-(OCHchZ)n'OCHa

H

o
CHEO'(CHchzo)n'CHchz'O\/\N)\/\i
N N . NH-(Fg)

o

H
CH30-(CH2CH,0),-CHoCH,-0 =~ N~p0

ﬁuN,\/ 0-CHyCH,-(OCH,CH,),-OCH,4
H

{FE-HN._.O
g
8] ) .

H (o} (o]

Yowe —

CH:O‘(CH:CH;O),.—CH;CH;-O/\/ ”J\/\/ILN/\rO'CHzCHz-(OCHZCHz)n-OCHa
o H

O

(FQJ-—HN\(

o]

v Ik

N
T " 0-CH,CH-{OCH,CH,),-0CH,
o

(Fay—uu\‘(o

0

CH;,O-(CHZCHZO),.,-CHZCHz

.

and

H
CHyO-{CH,CH,0), CHzCHy- 0 =N C

1~ O-CHICHZ (OCHZCHa)y-OCH,
H

{F 9)—HN\r0
(o]

wherein, for each structure and in each instance, {n}is independently an integer from 4 to 1500, and (F9)} is a residue
of an amine-containing Factor IX moiety.
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7. The compound of ¢claim 1, having the following structure:

H
CH,0-{CHCHR0)-CH.CHEO
ﬁuwocmcnﬂocmcuzh—ocm

For= a0
o]

wherein, (F9) is a residue of an amine-containing Factor IX moiety and {n), in each instance, is independentty from
4 to 1500.

8. The compound of claim 1, having the following structure:

/_P-CH:CHT(OCH:CH:I)MOCH;
H

o

H
CHJMCHzc*&O)n-CHzCHrOv\Nu .
H H o_{NH-(FQI

[+]

wherein, (F9) is a a residue of an amine-containing Factor {X moiety and (n), in each instance, is independently
from 4 to 1500.

9. The compound of one of claim 7 and claim 8, wherein the Factor [X moiety is human recombinant Factor X,

10. A method comprising contacting a polymeric reagent to an amine-containing Factor [X moiety under conditions
suitable to form a covalent attachment between the polymeric reagent and the biologically active agent, whersin
the polymeric reagent has the following structure;

wherein:
POLY1is a first water-soluble polymer;
POLYZ is a second water-soluble polymer;
X1 is a first spacer moiety;
X2 is a second spacer moiety;
H, is an ionizable hydrogen atorm;
R1is H or an organic radical;
R2 is H or an organic radical;

(a) is either zero or one;
{b} is either zero or one;

Rel, when present, is a first electron altering group;

RE2, when present, is a second efectron altering group; and

(FG) is a functional group capable of reacting with an amino group of an active agent to form a releasable
linkage.
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11. The method of claim 10, wherein the releasable |linkage is a carbamate linkage.

12, The method of claim 10, wherein the polymeric reagent has a structure selected from the group consisting of:

q}__}a-cnzcna-(o'cu,cmyp-ocu,

H

Q
o,

, /_,O—éHzCHz{qu;CHg)n—OCHa :
- .

CH;O-(CH;CHzolnCHasz'O\/\Nj\/\J\ @ & . |
R N s(o-ﬂ -
.' 0 4

R H
CH3O-{CHzCHZ0),-CHzCH,-0 =~

. o S '
N ’"\/’\j‘N/\/'O'CHzCHz-(QCHZCHZ},,-oCH,

o

PO YE PP
CHLO(CHCH O CH,CHy 0~ ﬁ)’\/\)l\ﬁ./\vo-cmcnr(ocmcm)n-ocm
o

&Y
o ©
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CHyO-(CH2CH20),-CHyCHz-0” " 0-CH,CHA(OCH,CH,),-OCH,3

and

H
CHyO-{CHICH;0)-CH,CHz-0 =
O-CHCHA{OCH,CH),-OCH,
@ H
[0

3
wherein, for each structure and in each instance, (n} is independently an integer from 4 to 1500.
13. The method of claim 12, wherein Factor [X moiety is human recombinant Factor IX.
14. A composition comprising a compound of any one of claims 1 though 9 and a pharmaceutically acceptable excipient.

15. The composition of ciaim 14 for use in therapy.



