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What is claimed is: 

1. 	A compound having the following structure: 

.1 
POLY— X1  rReil  

a 

\ R1 	Y2  
II 

Y
, 

C NH-(F9 ' 
H 	I 

2 	/ 
, 	/ 	R2  

/ 	Reg) 
POLY—X2 

 

wherein: 

POLY' is a first water-soluble polymer; 

POLY2  is a second water-soluble polymer; 

X1  is a first spacer moiety; 

X2  is a second spacer moiety; 

Ha  is an ionizable hydrogen atom; 

R' is H or an organic radical; 

R2  is H or an organic radical; 

(a) is either zero or one; 

(b) is either zero or one; 

Rd, when present, is a fir: electron altering group; 

Rd, when present, is . 	econd electron altering group; 

Y1  is 0 or S; 

Y2  is 0 or S; an ,  

(F9) is a resi• e of an amine-containing Factor IX moiety. 

2. 	he compound of claim 1, wherein the amine-containing Factor 

recombina 	Factor IX. 

IX moiety is 
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3. The compound of claim 2, wherein the recombinant Factor IX is human 

recombinant Factor IX. 

4. The compound of claim I, wherein the first water-soluble polymer 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 pol 	er has a 

weight-average molecular weight of between 10,000 Daltons to 85,000 D • tons and the second 

water-soluble polymer has a weight-average molecular weight of betw 	n 10,000 Daltons to 

85,000 Daltons. 

6. The compound of claim I, having a structure s- ected from the group consisting 

of: 
. 	0-CH2CHr(OCH2CH2L-0083 

0 

In*  
CHID-(0H2CH20)A-CH2CH2-O.....,......k.

N 	.,' 	/ 
H 	

Th
eH-(F9) 

0 

0
H2CH2-(OCH2CH2),-0Chla 

• 00 NH 
cH30-(cHacH2okcH2cH2-0 N  1 

• 

-I/

NH-(F9) 

0 

H 

CH30-(0112CH2 • n-CH2CH2-0 	
N 

m 	y
t.  „..„. 
„ j

i 
 O* 

N 	
, ,,,-„--0-cH2cH2-(0cH2cH2),,ocH, -"r"  

H 	rl 
(F9)-HN 	• 

Y 
O 
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CH3OICH2CH20),-CH2CH2-0 Om. 0 	0 
NA,/ \ AN-",..-0-0H20H2-(00H2CH2)A-00 
H 

..- 	---. 
CH30-(CH2CH20)n-CH2CH2-0„,...--...,..ri 

	 IN'''.-N0-CH2CH2-(OCH2CH n-OCH3  
0 	 0 

(F9)-HN 

0 
; and 

H 
...,.„.. N 	0 CH30-(CH2CHz0)„-CH2CH2-0 	--...  

0.1.wZ 	0-CH2CH2-(OCH2CH2)41-0CH3 

(F9)-10,r0 
0 	 , 

wherein, for each structure and in each instance, 	• 	is independently an integer from 

and (F9) is a residue of an amine-containing F. tor IX moiety. 

4 to 1500, 

7. The compound of claim 1 	aving the following structure: 

cH3o4cH,cH,o),cH2cHro 

NY.,.....,.c.,,,,O-CH2CHr(OCH2CH2)„-OCH3 

F9)— NHy0 	H 	H 

0 

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

independently from 4 to 	500. 

8. The ompound of claim 1, having the following structure: 
CH2CH2-(OCH2CH2),0 CH3  

NH 

NH 
CH)0-(CH2CH20)n-CH 2CHrt:N-..teLjN 	

0.1,NH4F9) 
0 
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wherein, (F9) is a a residue of an amine-containing 

independently from 4 to 1500. 

9. 	The compound of one of claim 

human recombinant Factor LX. 

Factor IX moiety and (n), in each instance, 

7 and claim 8, wherein the Factor IX nio ty is 

.10. 	A method comprising contacting a polymeric reagent to an - 1 	-containing 

Factor IX moiety under conditions' suitable to form a covalent attachment' be' een the wilymefic 

reagent and the biologically active agent, wherein the polymeric reagent 1: 	the following 

structure: 

1 
e POLY— X1  • 

\ a 

\ / 	R1  

SFG) 
He  

\ / Res 

POLY-
2 	

X2  

wherein: 	. 

POLY,' is a first water-soluble polymer; 

POLY2  is a second water-soluble polymer; 

XL  is a first spacer moiety; 

X2  is a second spacer moiety; 

He  is an ionizable hydrogen ato 

R' is H or an organic radical' 

R2  is H or an organic radi , al; 

(a) is either zero or on 

(b) is either zero or .. e; 

Re!, when prese 	, is a first electron altering group; 

Ra, when pre • - t; is a second electron altering group; and 

(FG) is a 	ctional group capable of reacting with an amino group of an active agent to form a 

releasa e linkage. 



H 
• 

. • 

48 

1 1. The method of claim 10, wherein the releasable linkage is a carbamate 

from 

12. 

the group 

The method of 

consisting of: 

claim 10, wherein the polymeric reagent has a structure 

CH2CH2•(CCH2CH*0 

CH,0-(CH2CH30M-GH2CHr0 

6.c u2.(oca2cu2k0cu2  

CHIO-(CH2CH2o)AcH2cHro 

9 

0-CH2CHr(OCH2CH2),r0CH3 

H 

CH30-(CH2CH201,-CH2CH2-0,,,....-. 4  
H 

. O o 

CH304CH2CH20)n-H2CH 
0 	0 	• 

&fly° 

1 

ected 

0 

$03H 

H 

O 

NH 

0 
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0 	0 

CH30.(CH2CH20),CH2CH2-0 
	 NA...."."-ILN -"....-0-CH2CH2-(OCH2CH2)n • H 

n-OCH3 CH30—(CH2CH20)n-CH2CH2-0 
0 

0 0  

H 
CH30-(CH2CH20),,-CH2CH2-O 	

N 0 

0 OW. 
*-0,0 

0 0 

; and 

0-0H2CH2-(OCH2CH2),-OCH3  

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

13.  The method of claim 12, wh- ein Factor IX moiety is human recombinant Factor 

IX. 

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

pharmaceutically acceptable ex,  pient. 

15.  A method •omprising administering a composition of claim 14 to a patient. 
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Claims 

1. A compound having the following structure: 

1 
POLY— X1  __....) 	a 

\ / 	R1 	y2 
I 	 II 
C 	Y1 	C NI-1-(F9) 

Ha 	I 
R2  

2 	/ 
POLY—X2  

/ 	e2 

wherein: 

POLY1  is a first water-soluble polymer; 
POLY2  is a second water-soluble polymer; 
X1  is a first spacer moiety; 
X2  is a second spacer moiety; 
I-1, is an ionizable hydrogen atom; 
R1  is 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; 
Reg, when present, is a second electron altering group; 
Y1  isOorS; 
y2  is 0 or S; and 
(F9) is a residue of an amine-containing Factor IX moiety. 

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

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

4. 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). 

5. The compound of claim 1, wherein the first water-soluble polymer has a weight-average molecularweight of between 
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. 

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

0-CH2CHr(0CH2CH2),,-0C1-13  

CH30-(CH2CH20)n-CH2CH2-0 

,NH-(F9) 

0 
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0-CH2CHr(OCH2CH2),-OCH3  

NH 

cm304cm2cH2o)n-cH2cm2-0....-, 
H 	H 

es* 
NH-(F9) 

• \ 
0 

H 

CH30-(CH2CH20)n-CH2CH2-0 	
0 

NL........„....Y.N.--....„-O-CH2CH2-(OCH2CH2),-OCH3  

H 	 H 
(F9)—HN.._..0 

II 
0 

rEil 	101.40 CH30.(CH2CH20)„-CH2CHr0 	 N 	 N-",...-0-CH2CH2-(OCH2CHth-OCH 3  

0 	 H 	 H 

(99)-1114--..? 

0 
; 

CH30-(0H2CH20)n-CH2CH2 -0
/ \ 	So 	up. 

	
N."----%.-0-CH2CH2-(OCH2CH2)„-OCH3  

0 	 0 

(F9)—H 

O 

and 

H 
CH30-(CH2CH20)n-CH2CH2-0 	N 	0 	. 

*PO 	
• 	

0-CH2CHr(OCH2CH2),-09H3  

H 
(F9)-FIN-yo 

0 	 , 	 ) 

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 
cH3o-(c920420),,-c92cH2-o 

CH3  NI.............IN...,,,.....00H2CHr(OCH2CH2); 0 

H 	H 
(F9)—. NIly0 

0 

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

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

r
y-CH2CH2-(OCH2CH2)„-OCH)  

H 

H 
CH30-(CH2C1-1201n-CH2CH2-0,..„---.  

H 	H 	,.,  
".--i NiliF9)  

O 

wherein, (F9) is a a residue of an amine-containing Factor IX 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 IX moiety is human recombinant Factor IX. 

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

1 
POLY— X/  • et _ 1 

 a 

. \ / 	RI 
I 
C 	.(FG) 

Ha 	I
2  

2 
POLY—X2  

1 	
R 

71Rel/ 

wherein: 

POLY1  is a first water-soluble polymer; 

POLY2  is a second water-soluble polymer, 
X1  is a first spacer moiety; 
X2  is a second spacer moiety; 
kl, is an ionizable hydrogen atom; 
R1  is H or an organic radical; 
R2  is H or an organic radical; 

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

Ref, when present, is a first electron altering group; 
Reg, when present, is a second electron 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: 

cyCH2cH2.(Ocii2c$2)p-Octi3  

oH3O4CH2oH2O)n-cH;cHrO 0* 

H 	' 

0 	0 

-CH;CHr(OCH20H2)„-09H3  
• SOsH 

CH10-(CH2CH20),,-CH2CHr0 	O.* 

H 

0 9 • 

p-CH2CH2-(09H2CH2)n-OC 

Hr  
O 

CH30-(CH20H20L-6120112-0,-..„,rwit......."..,IN  
H 	H 0-N 

• 0 0 

H 

CH30-(CH2CH20)a-CH2CHz-0 -..--.%—..N  Y°  

••• 	N,............0-CH2OH240CH 2612)n-OCH3 

H 	H 

H3 

H 
CH30-(CH2CH20)n-CH2CH2-0 ISO 0 	0 

NJL,A.,,---"%.,....0-CH2CHr(OCH2CH2)n-OCH-3  

0 

O 0  
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11 
cH3olcH2o1120),-cH2cH2-0 

Ow. ."''''''O-CH2CE42-(OCH2C142)n-OCH3 

and 

H 
CH30-(CH2CH20),,-CHAHrO ...-.......ti 

0-C H2CHT{OCH2C HOn-OCH3  

O H 

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 IX 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 claim 14 for use in therapy. 


