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Examine Polypeptide of Interest and
Determine Site(s) for Incorporating
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Gengeral Sfructure Examples




: General Struciure

NH,

HN

4/40

NH,
N
——,
(4 4 *Hy
NH
z N, _NH.
oy P
- o
" N O" "HgN

Figure 4

NHz

NH:




5/40

Gener:il Structure

Figure 5
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General Structure Examples

Figure 6
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General Structure - * Examples
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Figure 7
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' _ General Structure

Examples:
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Examples
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General Structure Examples
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A. Synthesis of 3-chloro-4-amino-phenylalanine

NHz NHAG
. AcCI MeOH Aczo Pyr.,16 h
reﬂux, 5.0 h 82% for 2 steps
H.N COOH COONe

AcHN COOMe

reflux, 24 h
53%

_NHAc
) 6.0 N HCI, reﬂux
82% ’
COOH

AcHN OOMe

vlvm:s, CHLCN

B. Synthesis of 3-iodo-4-amino-phenylalanine

NH; . ] “NH»
]2, NEH(:Oa, 6h TFA, CH2CIZ
—_—.—____»_
—— e
T 8% f 85% '
BocHN™ "GOOH - COOH

BocHN™ “COOH HaN

Figure 11
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A. Synthesis of 3-methoxy-4-amino-phenylalanine

OH OCH; OCH;

. ~NO2  CH;Np, 57% ~NO; NBS, AIBN NO,
—_— —_— 5
r
CO.Et
AcHN—~ °
CO,Et
EtONa
OCH; Bocy O OCH3
NH, ‘NaHCO,
90% for 2 steps Snclz. HCI
TFA. CH,Cl,. reﬂux
60% CO;Et
COOH cooH AcHN oo 2t
2

B. Synthesis of 3-fluoro-4-amino-phenylalanine

¥ ,@*%——-—(@’?*—* R

N COQEt
H co,Et
HCIIdnoxana
reflux
F
NH,
_OH
“Cl *HgN .
[0

. Figure 12
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A. Synthesis of N-methyl-p-amino-phenylalanine

Q/N\ Acy0,97%

H
N

2 Hel
H,N” ™“COOH

A
|
N

c ﬁ'\c
~. NBS, AIEN N._
_—-_b..
Br:
- CO,Et
AcHN"( 2
CO,E¢
EtONa
Ac
N
dioxane/HC) con. ~
11, viv
e S
reflux
: AcHN—_CO.Et
. CO,Et

B. Synthesis of N-ethyl-p-amino-phenylalanine

. NH . H H
2 NaBCNHj, 3 eg “Et N"'Et
PH 4.0 (30% ACAN) 1). TFA
' " CH,CHO(1M),055¢q 2). HCL
Boc\N COOH adr]aed porhums'e Boc\N . 2 HC1
H ) H HaN

H

COOH

Figure 13
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Ra NH,
L Reduction '

f - :> Ra
TCEP, o
NaZS, Hy
NaZS 204, o
LiAlH,,

NaBH, or

NaBC
Aqueoule-JHu}fers

pH4t0 9

) - )
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o . 0‘ o )
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Figure 14
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Formation of Polypeptides with Aromatic

A.rmne—Contammg Non-Natural

Amino Acids by Post-Translational Reduction of the Masked Precursors,

Followed by Reductive Alkylations with

Aldehyde-Containing Reagents

Ra ° Ra

. Ra i R Ra ,“.Rb Ra NO» Ra Ny
: “ o O
o>

TCER,

NmyS,
Raoduetion N2:5,04,
' MalBH, of
HaBCHH,

Rcﬂucﬂv-

A'lkylntlun H ]

R

R

ﬁﬁﬁﬁ?

Figure 15
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Reductwe Alkylations of Mono-alkylated Aromatic A.tmne-Contammg
Non-Natural Amino Acid Peptides

Reductive Alkylation
s —

Redurtive Alkylation
RS © Y

i Q Reductive Alkylation

peptide

Figure 16




Geperal Structure
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Examples

o

Figure 17
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Formation of Polypeptides with Aldehyde-Containing Non-Natural Amino Acids
by Post-Translational Deprotections of Masked Aldehyde Precursors, Followed by
Reductive. Aminations with Aromatic Amine-Containing Reagents

Ha . R
H » "Hé)\o'“z
Ha

Ha

H Ha
Reductl Ha x.(‘}[‘
Deprotection no Ateni::iﬁ:; @ n g"%
: ——  — Ha
. AL Ha
HoN
. Ha < H\ y 2 . .pepﬂde
2 O AT
Ha .
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Figure 18
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Reductive a!kylation of non-natural amino acid peptide

' Ra '?5 Ra
o)

Q" T T N
NoBCNH;
Aqueons buffers

Hs N"A"@

——————-
NaBCNH,
- Aqueous buffers

Figure 19
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Reductive alkylations of reduced urotension-XI (U'If—II-SH) with
propionaldehyde (a) and benzaldehyde (b)

UT-II-SH: HzN—Glu—Thr-Pro-Asp-Gys—pAFrTrp-Lys-Tyr—('i:ys~Val-coou
. [] 3 . .

SH SH
: ' 2 NaBGNHj, 3 eq
2 UTIISH 026mM) +  ~ N\ joosmmy —— T
o pH 4.0,2h
NaBCHNH3, 3 eq-
b: UT-I-SH (0.26mM) -+ H (025mM) —————> I

pH4.0,2h

pAF = L-para-Amino-phenylalanine

TR ey — eEREa
= J I
20 UT-li-SH MS found:
N 1403.61 (UT-1I-SH);

. . 1495.61 (I);
- _ 1447.60 (1)
100
@ Excess

UT-i-SH

D AN

5.0 55 a0 a5 19 s a0 B3 0.0 5 100 105 110

Figure 20

1.5
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Reductive alkylations of urotension-I (UT-IT) with propienaldehyde (a)
and benzaldehyde (b), respectively.

UT-H: HzN—'GIu—Thr—Pro-Asp-c,gfs—-pAF—Trp—Lys-Tyr-(iiys-Val-coon

s w2

_ o NaBCNH,, 3 aqg.

a: UT-H (0.25mm)  + \/LLH (0.25mM)
: pH 4.0,2 h
o ;

. . : " 025 NaBCNH;, 3 eq. il

s UT-H (0. + ,25m —_———

b UT-Hl (0.25m) O25m) e en2h

pAF = L-para-Amino-phenylalanine

e FOVAD QTN __ SPDILAD ORI Sm e, 3R 1IAD G e
180 IR AL pILAD THTATIAL pil 41} 4:L.5 ALY, pi A%, 3h
160 . . I
1 . MS found:
140 uT-l . | 1401.65 (UT-I1-8H);
: \ 1493.67 (1);
120 1445.72 (i
T
o
&0 . .
. - From impurity
@ impurity L
™ """ /
= Excess UT-I!
JAW
a
50 55 60 65 7.0 5 a0 as 8o as 0 s 118

Figure 21
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Reductive allq'laﬁéns of peptide XT-8 with propionaldehyde (2) and
benzaldehyde (b), isobutaldehyde {(¢) and pivalaldehyde (d)

XT-B: HzN-pAF-Gyf—Tyr-d'Trp—Lys—Val—C)Irs—Thr-cocm

=]
o NaBGNH3, 3 e
a: XT-B (0.25mM) - + L 3 o
. ROQ28mM) - han.zn :
©)LH NHB&:NH;;, 3 aq. i
b: XT-8 (0.26mM)} + @.25mM)  —iezn '
s}
. NaBCMH,, 3 q.
¢: XT-8 (0.25mM)  + \KL 2 1]
H (0.25mm) pHaD0.2h
>(&H NaBCNH;, 3 aq. v
d: XT-8 (0.25mM) + 0.25mM}  —Hao.2h
PAF = L-Amino-phenylalanine
SR ChRZun SEDAERAR Ch!-'u;sql T L) — SF2itAp Chi-Y2Ouin e TPTNp Ch2 N
AT, plS 1.0 nnOTMITZAL, pH AL, 5, Th LT, A, 113, 50 . :nnmr:"l.wu.sh SOTOFETL, pH A0 T
MS found:’
| " 1061.40 (XT-8);
) 1103.45 (1);
XT-8 1151.52 (it);
o 1117.13 (lii);
v

1131.16 (IV).

AN

55 &0 a5 75

90 100 105 1.0

s



2007

180

160

140

120

100

B0

21}

L]

23/40

Reductive alkylations of peptide SXT-9 with propionzldehyde (a) and
benzaldehyde (b), isobutaldehyde (c) and pivalaldehyde (d).

SXT-9: HzN—Ser-pAF—Cy.?—Tyr—HirLys—Trp—Cys"Thr-coon
. I

a: SXT-9 (0.25mM) +

S

0
~AY 7 @.25mm
[8]

_ b: SXT-9 (0.25mt) + ©)LH (0.25mMm)

¢: SXT-9 (0.25mM) +

O

. j’u‘H (0.25mM) .
o)

d: SXT-9 {0.25mM) + >HL H  (0.25mMm)

PAF = L-para-Amino-phanylalanine

S

NaB(;NHs,3 on.
pH 4.0, 2h

NaBCNH;, 2 aq.

pHagzn N

NaBCNH,, 3 oq.
pH 4.0, 2k

NaBCNH,, 3 ag.
PH 4.0, Zh

FPRICARA L] S20nmn

e e e ETba S Taz I T Jfﬂdl’.‘éi'{’}ff}'}‘ T e A v 9. tn.1a ::Pn'm‘c'fbfn 28, bt I
T
] MS found: .
1186.47 (SXT-9);
1228.58 (1);
1276.59 (l);
SXT-9 iy 1242.20 (IH);
Na " 1256,30 (IV).
a0 3.6 4.0 45 5.0 55 6.0 .u.!i .0 7.5 2.0 a5 p.0 10.0 30.5 110

Figure 23

B.Sl 0
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Reductive alkylations of peptide FIX'T-9.with propionaldehyde (a) and
benzaldehyde (b), isobutaldehyde (c) and pivalaldehyde (d)

HXT-9: HzN-His—pAF—CyT—Tyr-His—Lys-Trp-C;{s*-Thr-COOH
S (=)

~y
. 0 NaBGNH3, 3 @
a; HXT-9 (0.25mm)  + -~ 0.2 Sl
oH 025t H%0,2n .
H MaBCNHgy, 3 en. .
b: HXT-9 (0.25mM) * (028mM)  — a0, 2n o
0
NaBCNH,, 3 eg.
c: HXT-0 (@25mM) + \[)'* -
o @25m)  —omro i
) o .
) . NaBCNH,, 3 eq.
d; HXT-9 (0.25mM) + Ho2smMy  ~mrr v

PAF = L-para-Amino-phenylalanine

TRy AR o — DR R — DR — Dt S
200
|
w) . ' ]
160 . MS found:
HXT-9 Y/ 1236.48 (HXT-9);
140 N 1278.60 (1); :
- i 1326.55 (Hl);
10 1292,33 (Hi);
1306.43 {IV).
100 .
20’
&0
]
40. .
20 ) \, .
_ An/A\ o A

3.0 25 LX) 45 50 5.5 6.0 [ 7.0 7.5

Figure 24

o0 0.5 8.0 85 1040 105

11.0
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Reductive alkylations of peptide WXT-9 with propionaldehyge (a),
benzaldehyde (b), and isobutaldehyde (c)

WXT-9: H:N-Trp—pAF—Cy:-I{—-TQr-His—Lys—Trp—c¥s_Thr—cocn
S S

hd .
_ .9 NaBCNH;, 3 eq.
a: WXT-9 (025mm)  + ~ I, (p25mm)
o pH 4.0, 2h
: [:HLH NaBCNH;, 3 eq.
- -
b: WXT-8 (0.25mM) + (025mM) I
)

c: WXT-9 (0.25mM) -+ \I)'LH (0.25mM)

NaBCNH3, 3 eg.

oH 4.0, 2h it

PAF = L-para-Amino-phenylalanine

150

100

1]

SPS-10s ChIZ00m

L FDTMAp GRS SOWAD ChNIOmh — . TDAAR CREDmn
2 NS, A TOMNDATAN, prl 40, 9:0, 5h LRI pPH AN &Y, S anOTHTELE | H 44, By
i

MS found:
1285.53 (WXT-9);

wroy | i

N ﬂ 1341.44 (IN).
i
1
=" _ :

575 600 625 650 675 W 75 750 IS

am 825 8® 675 Q00 925 9% 875 100

Figure 25



Reductive alkylatlons of peptide NXT-9 with propmnaldehyde (a) and

O
a: NXT-9 (0.2smm)  + ~ A, 0.25mm),

NXT-9:

26/40

benzaldehyde (b)

s
NaBCNHy, 3 eq.

H 4.0, 2h
o P

H Nchi.lHa, 3eq.
b: NXT.S (0.28mM) + Ly (025mM) —————— |

pH 4.0, 2h

PAF = L-para-Amino-phenylalanine

. HzN-'Asn—pAF-Cy?-Tyr—His-Lys—'Trp'-Cgl(s-Thr*-'COt?H

T — e T mea
I
I
MS found:
NXF-9 1213.45 (NXT-9);
N\ 1255.63 (I);
1303.52 (In).

y

J\A A\

a5

T40 45 50

55

B0 65 10 75§ B0 &5 90

Figure 26

85

100
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Reductive a-ikylaﬁons of peptide RXT-10 with propionaldehyde (a) and
benzaldehyde (b)

"RXT-10: HzN-Arg-Asn*pAF—Cys*-Tyr—His'-Lys—'Trp—Cglrs-Thr-COOH

-~}

o)
aRXT-A0 025mM) Wy (oaomm —oonteden

H 4.0, 2h
o p

pH 4.0, 2h

: NaBCNHj, 3 eq.
b: RXT-10 (0.25md) + ©)LH {0.25mM) — 20k n

175
150
15

0o

PAF = L-para-Amino-phenylalanine

IR e T — e ouTe
H
l MS found:
1369.57 (RXT-10); . |
1411.69 (1);
RXT-10 ] © 1459.58 (1I).
\

MW L

as 40 &5 50 55 &0 65 20 75 ap  g&s 80 a5

100
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Reductive alkylations of peptide AXT-11 with propionaldehyde (a) and
benzaldehyde (b)

AXT-11: HN—Al a—Arg—Asn—pAF—Cyf—-Tyr—His—Lys—Trp—-c;.l/s—'-'rhr—coon .
S o

-~

o]
a: AXT-11 (0.25mM) +\)LH, (0.25mM)° NaBGNHy, 3 eq. :

o pH 4.0, 2h
©)LH NaBCNH3, 3 eq. )
- - A — e r——
b: AXT-11 (o‘.zsmm) + {© L R T I

* PAF = L-para-Amino-phenylalanine

h ﬁﬂéﬁﬁﬂ"ﬁm" - 5'?4%“%?55.":7.’ A.Tm.sa —_ mﬁ.ﬁé’f P o
200
|
e - MS found:
o ! 1440.60 (AXT-11); -
] AXT-11 . 153074 (1);
140 . | 1459.58 (lI).
C “ .
100
8D ¥
&0
40
: ) /
WIAY -
[+]
34 40 AL | 50 55 89 8.5 70 7.5 8.0 as 80 as * 100

Figure 28
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" Reductive alkylations of peptide AXT-11 with various aldehydes (a-c), -

TAXTA11: H;N—Ala—Arg—Asn—pAF—Cy?-Tyr—H is—Lys—Trp~C¥s—Thr~000H
S S

. (8]
. @/\).L H {6.25mm) NaBCNH,, 3 eq.
v " X A ——————————
a: AXT+11 (0.25mM) ot 4.0, 5h |

O NaBCNH,, 3 eq.
b: AXT-11 {0.25mM} + @\')LH @25mM) —— 2750

pH 4.0, 5h
o .
NaBCNH,, 3 eq.
G: AXT-11 (0:25mM) + @’*ﬂ RO e W
pAF = L-para-Amlno-phenylatanlné
180
| MS found:
160 i 1440.60 (AXT-11);
«11 ¥
AXT\‘ T 1558.75 (i)
140 ) y 1544.71 (ll);
’ © 11556.56 (llI).
120
s 100
=
& 80
Lo
60 M
impurity
40 Excess / \
. AXT-11 .
§ iy )\
_ WA
0

35 40 45 50 55 BO 65 70 75 80 85 90 95 10.0 105
t {min)

Figure 29
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Reductive alkylations of peptide AXT-11 with various heteroaromatic
aldehydes (d-g). .

AXT-11: HzN—Na—Arg—Asn—-pAF—Cy?-T yr—His——Lys—Trp-c¥s-—Thr—coou
S 5

-t
HoQ NaBCNH;, 3 ’

NJ)L 3, < B0
. A1 (. " o H {0.2smM) ——— 2

di AXT-11 (0.25m) R F e e v
0 NaBCNH,, 3 eq.
. y s 0.25mN) —— 2

e: AXT-11 (0.25mM) + (\_T[)L H ) " pH 4.0, 5h v

. o

NaBGNH,, 3 eq.
. N, (0.25mMy _—— >

. fr AXT«11 (0.25mM) + U)L ” ’ pH 4.0, 5h vi

PAF = L-para-Amino-phenyialanine .
o CR AL T e TR T Il e B T S e e
1\ :
f ﬂvn . MS found:
1440.60 (AXT~11);

) 1520.59 (IV);

AXT-11 V  1536.67 (V)

I 1531.51 (Vl).

120

“4p]

45 43 5D 526 550 5Y5 B0 625 650 675 0D 725 7.0 775 &0

Figgre 30
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Compefitive reactions of peptide AXT-11 with aldehyde and 1,3-diketone

(E-11I).
AXT-11: HN-Ala~A rg-x-C':ys—Tyr-—His-—Lys—Trp-Cys—-Thr-cpou
NaBCNH,, 3 aq. .
. : H (0.20mM TR
I: AXT-11 (0.20mM) + @ﬁ ; VTR reacted
0

' NaBCNHa, 3 eq.
1I: AXT-11 (0.20mM) + @*’U\ (0.20mP) W no reaction

@)L NchNH3,3eq- t d 'th
1i1: AXT=11 (0.20mM) * W reacted with .
(0.20m) PH 4.0, 2h aldehyde only

(0.20mM)  (0.20mM)

'V?-lm el ‘md 1 EyOFTinm e e T e S'D-TEA DT R
nl-ﬂ"mh (LT ] NIRRT b4, L :Mlﬂﬂ&fd Lo 14
180 ’ |
140 ’
v AXT-11
=
1l
100 J " x
80 f
60
Al
=
—] T —— Vs i A
0 p A, A S N
43 s 55 a0 85 7 - TS &0 Y 235 10.0

Figure 31
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Competitive reactions of peptide NXT-9 vwith aldehyde and 1,2-diketone (-

Figure 32

III).
NXT-9: H;N—Asn-x—(l:ys*Tyr—His—-Lys-Trp—Cys—-Thr-coou
& $
' 2 NaBCNH3, 3 eq
| 9 .
. g H (0.20mM) reacted
I: NXT-9 (0.20mM) + @A Y
O
NaBCNH,, 3 eq.
. + (0.26mm ;
11 NXT 9 (0 20mM) ©)J\'( P40, 2h no reaction
NaBCNH3, 3eq.  peqpted with
I}z NXT-9 (0.20mm) + @A m Ha0,2n > aldehyde only
" - (0.26mN)  (0.20mM)
e SFDT05w 3 ChI TR m 220D CH3-230 P T Y e s FPOABRAG CH A nm
100 T LTI, pH S, 1, B b TEBEED, pli4b, h HerkTok -G pl L0, Th M ObI 0, pil 40
™~ n
i - - \ | 3
140 NXT-Q ]
~a .
- ]
120‘ ‘/
100 |
s W) O W —
20 45 ‘5o ss 80 65 70 75 0.0 T 2.5 m:n
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Competitive reactions of peptide MXT-9 with different aldehydes and

33/40

ketones (I-V).

MXT-9: HzN'-Met-'X-“(l.‘,yS“Tyr"dTrp-Lys—Val"-CYS“Thr-CDOH

S

O
. NaBCNHa, 3 eq.
—_— P MXTS + ©)lH (0.20mn) —"‘—3—-—9-&- reaCtE'd‘

{0.20mhy) 4.0
o
NaBCNH;, 3 eq. .
— [ MXT-9 @)k 3, .
(0.20mn)  * (0.20mM) oHap - horeaction

[s]
- MXT-0 -i- @’“H + @i NaBCNH,, 3 eq. only reacted
{0.20mMm) pH4.0 with aldehyde
(0.20mm)  (0.20mM) - .

0
—_—ixre R, W NaBCNHs 3ead.  dominantly reacted
- {0.20mM) H pH4.0 with alkyl aldehyde
(0. zan) (0.20mM)
MXT-9 @“H - NaBCNHs, 3¢ only reacted
(0 20mM) pH 4.0 with aldehyde
(0.20m) (o 20mm) .
— PR GRS — D10 p BhEGI0Ar — e clm»zzlm- e SPDRNG SHZSTORM . SFDGIRp CHI-T23Rm
2mTRANLLY, aR2A, TN &WEEIAUCES, pHII, A (Lo B SELE LN [TPADE 1 ELEL LS T - Y ranl?ﬁﬂll-'—l.!,qu.l. &h
v
It (MXT-9) r X
g :
. x
oV ﬂ o
_ J v v )
“ A
PP AN AN Y /. SN

575 8O0 25 650 675

700 725 75 735 GO0 825 856 875 SO0 525 650 995

P;igure 33
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Reduction of i;eptide MXT-9-N3 to MXT-9NH2 (1), followed by reductive
alkylations with propionaldehyde (IT) and benzaldehyde (IIT)

Ny . NH;
’ ) TCRP
Han=Met: Tyr-dTrp-Lys~Val-Cys—~Thr-coon -;;-— H:N-Mao s-—Tyr—dTrp—Lys—Val-c){s-Thr-Cuou
. I:t H P ¢ dn ‘SR
ATy L MIXTB-NH;

ko

. NaBCNH,,
MXT-8-NH; (1. 0.20mmy "'H‘ﬁ\/ (020mM) # Haa-Het—N 3~Tyr—dTrp-Lys—Val-Cys=Thrcook

H I, MXT-0-NH-Et H

P

HaBCNHy, 3 0g. -
MXT-8-NH; {1, 0:20mM} .}.Hﬁ@(ﬂ-iﬂmm ——nley Hate-Maot—H § s—Tyr—dTrp-Lys—Va| 3~Thr—<coon

P49,
H H
: 1, MXT-8-t4H-Bn
L I o v Tt 0 St Cnb i e F"'-Iilltﬁﬂ\-m“ 9 A e e '
g oA B DRUTITHE, WEHERCICHNCNHT, L6, Ty WO O30, ECATIY, pI00, 16 ammmcuwcﬂmucquunz. L
.o I {MXT-9-NHz) :
o / .
1 I {(MXT-9-NH-Et) 3
?D -
m‘ / . NI (MXT-9-NH-Bri) )
2
MXT-8-N3
40 /
ap'
Y

B0 625 650 675 700 73 M 75 B0 85 BED AYS QM0 B2 R0 675 1000 1035 1080

Figure 34
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Peptide PEGylations -

N-tenminal PEGylation:
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PEG Aldehydes used for PEGylation:s

Linear PEG aldehydes:

[_m-PEG (5-30K) PHE?LH- [ "m-PEG (5:30K) kﬁrﬁﬁgﬂm

Branched PEG aldehydes derived from glycerol: -

[ PEG5.30K Lﬂ%\f [ mPEG-530k_| f
[ m-PEG-5-30k I\,.JLQ \g’oﬁi 330\/"\,37“(9;8\"

| .m-PEG-5-30k l\n

Figure 36
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MT-0: HzN—Met-*Phe-Cys~Tyr—dTrp-Lys——Val-Cys-—Thr—coou
PEGylation * B\,PEG
PEGylated _
MT-9: FEG"’,"‘IF_{-*Met—Phe-(lzys-Tyr-dTrp-Lys—V_al—Cis-*Thr—coou

8] .
1: MT9 (0.20mM) -+ HJ,\IZOK (0.20miv) . NaBCNHj, 5 eq.

PEG0-MT-9
PH 50 20K
9 NaBGNH3, 5 eq.

I: MT-9 (0.20mM) 4 740K (0.20mM) .;_‘wo_a_i PEG 40-MT-9
150 “.‘.‘:i'?.-f.’#-“.‘.‘..mu..a. IR Y m!ﬂ«.u. Wone e — RNRRIT i .4-!.:. (5

I ‘ I: N-terminal PEGylaﬁon of MT-© with

e - 20k PEG aldehyde, monitored by HPLC

=

.

”‘ -

550 3335 800 B33 080 435 T00 235 YD 75 A0 233 850 OIS D00 3% 950 0I5 1000

seol ) ‘ 1l: N-termindl PEGylation of MT-9 with
s 40k PEG aldehyde, monitored hy HPLC
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NH,

MXT-8: HzN-Met—x—(l.?ys—-Tyr-dTrp-Lys—Val——Cys'-Th r~COOH
: w1
S S

O
PEGylation
¥ } W \PEG

H
N~ pEG

PEGylated
'MXT¥9: HzN-MBt“‘X—(l':ys-Tyr—dTrp-Lys—Val—Cys-Whr--cooH
i

5 S

. . G .
1 MXT-9 (0.20mM) + HB\,ZUK (020mp)  N2BCHH 3 eq. PEG,0,-MXT-9

pH 4.0, th
s ]
. NaBCNH,, 3 eq.
-It: MXT-9 {0.20mm A 40K (0.20mm 3 AT
{ ) + H { " ) pH 4.0, 1h PEG4DK WMXT-9
e AR R e T iR SaTn, ——25.‘3;,’:1‘.'15;.’;’..‘1'.:",..
!
| -~ Peptide -+
: PEG aldehyde |
' No reducing agent . ¥
i I
- Peptide alone -

$0 8.5 0.0 6.5 7.0 7.5 8.0 a5 .0 8.5 i6.0 10.5 110 1) 2 2.0

Figure 38
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A :
-) Protein PEGylations — hGH

" GH NH;
35 35
H,N COOH ~——— H,N—

B)

PEGylatlon
COOH =%~ H,N:=

Protein PEG_ylations — IENa

. H E
Branched 40k PEG
+

PEGylation
--—-—-———..P.

S

INFa CODH

HoN

pAFZ24NFa

Figure 39
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hGH Y35pAF2 PEGylation

PEG to protein ratio is 1:1.
NaCNBH, is 5:1.

pH = 4.0.

hGH is at 350uM.

1. H6-hGH Y35pAF2
2. HB-hGH Y35pAF2 + 20K

PEG, 4°C
3. HB-hGH Y35pAF2 + 30K
PEG, 4°C
4. HB-hGH Y35pAF2 + 40K,
40C ;
5. H6-hGH Y35pAF2 + 20K S ———
PEG, RT 910 11 12
6. H6-hGH Y35pAF2 + 30K .
PEG, RT "
7. HB-hGH Y35pAF2 + 40K,
RT

8. Met-hGH Y35pAF1

9. Met-hGH Y35pAF1 +
40K, 4°C

10. Met-hGH Y35pAF1 +
40K, 4°C

11. HB8-hGH Y35pAF2

12. HE-hGH Y35pAF2 + 40K,
4C

Figure 40



