Figure 1
(o]
HO 50"
1
Hzoz/HOAC
—_— Br

ReW W e N
U S O0—N
s/ W ;j

Figure 2

Jacques

reagent |
PTAB

n
SO3H

1/48

0
HSAc/DIPEA
B o~ o<
r n THF, -20°C

Br
2

(o]

HSAc/DIPEA M P 1) NaOH

—————

——>  AcS /n (o)

DMA, 50°C 2) (SPyNO,),,
SO3H pH 7.5

5

O,N

EDC/DMA n

1) NaOH “ N SOzH 3
N I S HO'Nb
2) PySSPy, 4 OH __ o4~
pH 7.5 n
g o EDC/DMA
SO,H 0
O—N
n
Te) (o]


bhang
Rectangle


2/48

Figure 3
(0] o]
NH
— 0
SO3H 303“
4 NaH/DMF 11 EDC/DMA
0 0 Q
| n o—N
12
Figure 4

O O B
AgNO '
| NH ______3___» I NAg 3 SAC M HZOZ
NaOH/EtOH HAc

10 © %13

0 o N OH
/ NaOH
—— l N o OH | 0 N
11


bhang
Rectangle

bhang
Rectangle


Figure 5

o}

| NH
90 ~ IOO*C
(o} o] fo} o o
MN’“N)%%———» M ’H\l/U\OH DMA _ | N’b}\l/U\OH
reflux
SOzH =

NaOH

(o]
17

3/48

SAc /H\‘)’\
— M OCH;y —==—2» HAC
THF/DIPEA

SO4H o Lo

O
QN'OH
Y Ef H\]/‘\O NZ?
EDC/DMA

SO3H o

Figure 6

KOBu-t/THF

Ox
P(OCyHy), HSAC/DIPEA _
» Br >

9 O
Cszo’}’\/”\

COOCH THF
CH0 0C,Hs Br(CH2)nBr (> 2 eq) 5 520
19
O\\P(OC Hs) TMSBt/CH3CN O\\P(OH)Z
AcS 2Hs) 2) NaOH NC\>—s—s \H/\
COOC;Hs 3) PySSPy,pH 7.5 == ~ “COOH
22

21

O
0. 28

N"OH p0H o

EDC
23

W

(6]


bhang
Rectangle

bhang
Rectangle


4/48

Figure 7.
0
o 9N 9 o 0
‘o CHsOH - Tips
Tips,O(v))mLH_j_\_o_o> _/?W Tips — 25> 0V~ TOC,H;s
Me,NH*BH; 00 34 35
32
o)
. Q HB: HSAc
HPO,(NEt) ips- Br 0C,H; —>
___3..__03_2> OMOCZHS > PO DIEPA
50 ~ 80°C 32
55 POsH; 37
0 1) NaOH <'_)_S
AcS 0C2H5 OH
Dryssty /H\(J\ q‘ -
PO;H, PO,H, N-OH
38
0 (0
Ors- N
—_ S’H}(U\O/
0  PosH, ©
Figure 8.
(o) O Oy
1y \/U\ KOBu-t/THF P(OC,Hs), HSAc
- —_————————
CZICISI(_; (') OC,H;5 >——\ﬁ/Br Z COOC,H; 50 ~ 80°C
2415 -
19 ! 25
s Ospioc,ny, 1) TMSBI/CH;CN y Ospomy,
_c#/\ﬁ/\ 2) N2OH , O N—Q—’S’S
n COOGHs  3y0,NPySSPYNO,, COOH
0
N-OH Osp. OH
(o B ozN-</___)—s— o~N
EDC


bhang
Rectangle

bhang
Rectangle

bhang
Rectangle


5/48

Figure 9
o)
o i
0 KOBu-t/THF O\\P(OCZH5)2 <<<NH
c,H:0° " . .
Hs07y OCHs B CHBr (>3 ) ]
C,HS0 r(CH,)nBr (> 3 eq COOC,H; NaH/THF
20
. o)
0 “Spoc,Hy), NaOH 0 Ospom), ::N”OH
| N -—-a——-> | N __._Q._>
COOC,H; n COOH  ppe
29 o 30
0 OH
0./
*p.OH
QW g
o TN
O ¢
31
Figure 10
0 o 2
NAg NaOH
Br 0C2H5 OCZHS _— ' N n OH
PO3H, PhH 80C P03H2 o POsH;
37 42
EDC 2 o Q
B ———
0 EiN O-N
N-OH . 0 ')

0 PO;H,

43


bhang
Rectangle

bhang
Rectangle


6/48

Figure 11
0
ﬂl 33 o,
. GHsOH  Tins_
Tips” \‘?)LH Al W Tios e "ot Noc,
Me,NH*BH, ~No~%0 ” 35
e} 0
HSAc
208 o HB H,0,/HAc
50 ~ 80°C T"’s‘ok‘)n\(j\oczn5 — BrMOCsz =2 >
44 SAc SAC 45
0 o
HSAc ‘ 1) NaOH
Br/é‘)n\(lkOCzﬂs —]-)-I—E-E—A—F Acsk\)n\(lkoczHS e <__)_S
SO;H SO;H 2) PySSPy OH
46 47 48 SO;H
0
¢N-OH /N 0 o
0 /S~
——- —
EDC /H}I\/U\O N?
SO;H O
49
Figure 12
o)
N Ag 0 0
Brkﬂn\(‘kocsz OC,H; NaOH QNHH\KKOH
SO;H PhH 85C 503H Pe) SOz;H
46 52
0
0 o 0]
N-OH
R N | NQI\KKO’N
EDC 0 SO;H O

53


bhang
Rectangle

bhang
Rectangle


7/48

Figure 13
0o
33
ﬂl GHsOH_ - Tips.
TiPS’Oﬁ)L W —sc oV ocH;
MeZNH*BH3 35
32
O o
* Tips<
Me,NH*HCl ips OWJ\OCsz HBr BP’HH\(U\OCZHS
CH,l 54 NMe, NMe; 7
0]
1) NaOH
_HSAe _ Acs*i.\ﬁoczns ) Qs o
DIEPA NMe, Dryssty
56 57 NMe3
o /N o O
) o O
—_—
EDC 53 NMes 0
Figure 14
o)
o) o (0} 0
ﬁiNAg 4 NaOH N OH
Brt 'y OC,H; o) GN%(U\OCZHS—__» n
PhH NMe
Vs s o  NMe >0


bhang
Rectangle

bhang
Rectangle


8/48

Figure 15
HOM HSAc How ____»HBI‘
——
n > OCH; '50_g0°C n 7, OCH
62
AcS HO;S
Ny ocH, — - OCH; DMA
64 65
HOS o 1) NaOH 7N ;{038 o
AcS >~ &5
Sy OCH3; 2)PySSPy n oH
66 67
Ors-s oy
qN~OH s 0
Figure 16
o) o)
HO Tips-Cl__ 1ir<0 HPO;(NEt3),
N —= " Tips e
e ocm, —pem Ot ocw, S g
62 69
H,0; ¢ HB: H0F o HSAc/DIPEA
. e
TipsO(y- ocr, — > B OCH; DMA

70 71

0
H,0;P §
H0P g DNeOH <—_)_S w ’;:N OH
AcSWOCH 2) PySSPy oH _%15(:—>
72 73

H203P O O

<—_)—s— NO—N»;;

74 0]


bhang
Rectangle

bhang
Rectangle

bhang
Rectangle


9/48

Figure 17

HO _TsCUPyr  TsO Ts _(2cOHSAC ~ Acs o TS
O/,  THF/DIPEA m

2) (tBuOCO)20 m SOsH 3 0 OCH;

pH 7 NaH/THF s°3H
1). NaOH OzN
2). TFA . S\é/\ E:N’OH
3) (SPyNOy),, pH 7 so H
' epooma
02N
s%” W°‘ .
Figure 18
0]
st o
AcS\</\Oa/Ts SOH 4 AcS/\,é \/}\ M OH
m -
7 SO;H
77
1) NaOH . U /\/Q \/>\ /H\,/j\
2) (SPYNOy), pPH7  ,N SO;H

O

Sy e

EDC/DMA SO3H o


bhang
Rectangle

bhang
Rectangle


10/48

Figure 19

Tsof/\o TS HSAC/DIPEA,_ Acs{/\o SAc _ DNaOH
THF } m-1 2) 112 eq. (BOC),0
87

76

BOCS{/\oa/\/SH BI”HTH/U\OCW BOCS/\/Q \/> /H\‘/U\OCH:,,
m-1
88

pH7 S SO;H
1) NaOH 0
2) TFA . s%oﬁsﬁ% CN—OH
3) (SPyNO,),,pPH7 0, N —9 .
SOgH EDC/DMA
o)
TP e w>s o)
o,_N o}
Figure 20

0O

NH
12 l:j Br{Tay” “OCH
TSOL/\ ,>/Ts (112 eq) ‘:f \(/\o ,>H %EH 33

NaH/THF, then HZO NaH/THF/DIPEA

N\% W NaOH
of Tay” “oCH; _NeOH GNVOWOH
o SO;H S
84 3H

G St

EDC/DMA SO3H


bhang
Rectangle

bhang
Rectangle

bhang
Rectangle


11/48

Figure 21
TSO(/\OarTs o)
0 C o} o] m o] o) Hs oH
) 66
H %NH —_— M’%/\Ofs —__SOH
5 1, 90*C 5 K,COy/DMF S m pH 7~8
15 92
o) O
O'CH
L0 Oroew_ Q /&0%/\3/6\1)\
m-1 DMA, heat
o SO;H
93
0
QN oH
EDC/DMA m-1 SO3H
Figure 22
Q OB
5-0OBn O‘P\ n
0 P~OBn OBn
(BnO),P(O)H
J< o o HSAc/CH,Cly o
DMAP, CH,CN DIAD, PPl AcS
HO 0
m n (0] m n
97 98
O?i,.om 9, on
“OBn o “OH
20%TFA H,/Pd/C 1) NH,OH, pH 7
CH,Cl, S (o) (0] 2) (O;NPyS),
c S
m n OH Ac m n OH
99 100
Q
W —OH
o —P\
OH CN—-OH
e e \L%*
R
-S EDC/DMA
S L)


bhang
Rectangle

bhang
Rectangle


12/48

Figure 23
BnO, ,O
HOy, o HO BnO’
HOW HSAC/CHCl, Acs\ﬁﬁ)\w J< (BnO),P(0)Cl \ﬁj)\ﬁ* J<
m n O DIAD, PPh; - DMAP/Pyr
103 104
0 Bno: :O H,/Pd/C HO‘P’O 1) NH,OH, pH 7
20%TFA _ BnQ~ O o 2 o' o 2oL PR
CH,Cl, AcS m ) J< 2) (O,NPyS),
~ Xt ToH AcS o
n
106 107
0
HO o HO o
HO-p,_ CN—OH HO—p?
O,N O,N o
N Hmo —O2 - TN YmQ O
s~ - 1 oH EDC/DMA g~ ~a O-N
108 109 o
Figure 24
o SAc
Jacques /e\)\‘/u\ HSAc/DIPEA Brw o
- reagent ~
HO o 0] PTAB THF, -20° C n
1 0 3
O 0O
H,0,/HOAc . MO _ HSACDIPEA S HH\KLO - 1) NaOH
— DMA, 50°C ¢ 2) (SPYNO,),,
4 SO3H SO3H pH 7.5
5
O,N
Q O:H Ho-Nj] NN so;H O
[/ /SM)\'!/O—N?
EDC/DMA S n
7 o 0

NHZNHZI EDC/DMA /
NH,NH,/DMA
OZN@ SO4H 2NHy,
A /S\M)\(NHNHz

S n
o



bhang
Rectangle


13/48

Figure 25
? 1) NaOH “ N SO-H Q
_DNOH 3 .
Acsﬁn\fko/ ppyssey, N s/SM)\(OH e
5 SOsH PHT.S 9 " 0 EDC/DMA
AN so, i O = SO,H
A S o-N || NNE N s
S . NN NHNH,
10 0 0 11 o
Figure 26
0 0
NH HO-N:|
Br~\/p OH IQ 12 QN n OH X
SO H &> Y SO,H
4 NaH/DMF ;3  EDC/DMA
s ~ e A
0O 0 0 0] 0
_ NH,NH,
Q}WO N;j B EZNMNHNHz
O SO;H ) Y SO;H
L 14 ) L 15 )



bhang
Rectangle

bhang
Rectangle


Figure 27

O
AgNO:;
| N —————
NaOH/EtOH

° 1

[0}
18

Figure 28

o o
7 19
[ NH ————
90 ~ 100*C
%12
0 o o
g
SOH

0
22

14/4

8

0 Br
H,0.
A SAc /H\‘/U\ ThAe
EEN L S N l:z THA:

0 16

0O

? srthy’ o
/ NH . SAc

20 O

NaOH

N OH Q
EDC/DMA

,H\‘/“\o N’);‘ NH,NH,

SO3H

THF/DIPEA

SO3H o
—
NH,NH,
NH,NH,/EDC o o A
QN’HH\(U\NHNHZ
SO3H
0 15
o
- 0 o o}
/(»)\'/u\ H,0,
J N T OCH; —2
0 21 ¢
fo) o]
Nty Son DMA L [ OH
reflux
SOzH > SO;H
23 13
NH,NH.
EDC | NH2N5:
DMA
Q MNHNHZ
SO3H



bhang
Rectangle

bhang
Rectangle


15/48

Figure 29
»1 42 2
CZHSOH Tips«
Tips” ‘H’U\H w —c o TOC,H;
Me,NH*BH; 7o 44
HSA Q 2 0,/HA
c H c
—_— Ti HBr 22
50 ~ 80°C T"’s‘o‘e‘),,\gj\oczﬂ5 — Brhn\(j\oqﬂs —_—
55 SAc SAc 56
0 (0}
HSAc 1) NaOH <__N)—s 0
Br n OC2H5 ——— AcS n 0C2H5 —_— — \
SO;H SO;H ) PySSPy SO.H
57 58 59 3
o)
( ~-om (N o g
S BaN O_Nt; NH,NH, <____)-S\
“EDC n NHNH,
0 SOH O SO;H
Figure 30
0 0 0
NAg
Brk*)n\(“\ocsz <<< H\(‘Koczﬂs NaOH QNW‘\OH
SO;H PhH, ssc SO;H o SO;H
57 63
N OH , R
h NH,NH.
QN*W*N’»? B (Lo o
SO;H O 0 SO;H

64



bhang
Rectangle

bhang
Rectangle


16/48

Figure 31
o) AcS 0o
HSAc HBr
HOWI\OCH_,, ~o_soc Hoﬁf\/u\ocm >
HO;S
:;)S\/IOL HOp/HAC o M HSAC/DIPEA _
B —————
Br a OCH; n OCH; DMA
77 78
HOS o 1) NaOH SN HOE o
A) S S

A SN — < 9/‘\/”\ -
i v OCH; 2)PySSPy o E:N -OH

79

HO3S O HO;S (0

_NH;NHy WL
<'_)_S SWO'N»\P C_)‘S— NHNH,

82

Figure 32
O
Tips-Cl HPO;(NEt3),
N p > TIPSOWLOCIL, -—-—-—-—»50 —20°C
83
H 03P o HB: H 03P ¢ HSAc/DIPEA
TipsO - OCH, ————» Br - OCH, DMA
84 85
O
H,0;P -
0 o DNaOH Q‘S" w qN OH
Acs‘é‘);\\/u\ocm 2. PySSPy on ———>
86 87
H,0;P H,0;P

-8 NH,NH,
<-—)_S NO“N\P <__)_.3—— ‘(v))\/u\NHNHZ



bhang
Rectangle

bhang
Rectangle

bhang
Rectangle


17/48

Figure 33
0 \)Ol\ KOBU-/THF SP(OC,Hy), HSACDIPEA
-P » Br: »
C,H;0"| OC,H;s \ﬁ/\COOCZHs THF
C,H;0 Br(CHz)nBr (> 2 eq) n 26
24 25
o Os
S POC,Hy), 1)TMSBH/CH3CN /N P(OH),
2) NaOH y—S—S
AcS COOC,H - = n COOH
Hs 3) PySSPy, pH 7.5
7 28 l NH,NH,
EDC
0
::N o o: Ton o OH
(_)—s— NHy | 7N Osp-oH
EDC 29 o o 3
Figure 34
0o Os
i'»\/lol\ KOBu-yTHF P(OC,Hy), HSAc
- _————-———-_>
ngsg i 0C,Hs Br j/\é/)n)\cooczn5 50~ 80°C
2t D= ﬁ‘
24 " 31 32
O‘\P(OCsz)z 1)TMSBr/CH;CN N ()‘\p(oﬁ)2
AcS 2)NaOH , O zN@— s—S,
COOC;H; 3)0,NPySSPYNO,, pn COOH
33 pH 7.5 34
0
N—OH OH
O:p.0H

N N
— 0, |o,N{ V-s- S)(\@/'\“ ﬁ NN L oNd y-s- S)(\e/‘\"NHNHz
EDC n (0] 0

36



bhang
Rectangle

bhang
Rectangle


Figure 35

o*j 42 0 i
o O\T' CoHsOH  Tijps
TlpS ‘g 7070 n TIPS —oss o™y OC,H;
MezNH*BH3 o0 13 44
o)
0] HBr HSAc
HPO Et TipS\ Br OC;H
3(NEts), oﬁn\(u\ 0CH; —> n o0 H2 ®  DIEPA
50 ~ 80°C 2
45 POty 46
o 1) NaOH <__)—s
AcS’Hn\(KOCsz OH
2) PySSPy q( -
PO;H, P03H2 NooH
47
s (s
<—_—)— MO/N»P EDC/DMA NHNH,
PO, % PO;H,
Figure 36
Q NAg NaOH ¢ %
sicocn, z;w-——» Ao
PO;H, PhH, 80C PO3H2 o PO;H,
46 52
EDC 0 o 9 ¢ o
- I NH,NH,
Q N n O~-N —"“DM A > l N n NHNH2
N-OH
0 (0] PO;zH, Y (0} POsH,

53

18/48

54



bhang
Rectangle

bhang
Rectangle


19/48

Figure 37
o)
)\,\L 42 C,H;OH i
o Tips~
Tips’O‘H/lL W s> 7 oh,}ﬂ/u\oczﬂs
“Me2NH*BH3 44
41
o) o)
RleNH*HCl TlpS \0 n OC2H5 HBr Br n OCsz
Ryl 65 NR;R;R; NRR;R; 46
o)
1) NaOH
ste et ocm, 2 DNOH s, M
DIEPA
NR;R;R; 2) PySSPy
67 NRR;R;
) NHNH;
QJ‘N on QS\ O/Nb s
NHNH,
“EpC NR1R2R3 70 NR1R2R3
Figure 38
0
o) 0 o)

L Nag 9 2 NaOH N oH
Br n OCZHS L» QNk‘)n\(lkOCZHS__—> n

NR;R,R PhH
1y 66 O NR1R2R3 71 7

0 0
_NH,NH,
N@n\(‘\O’N | NN NHNH,
N‘OH

NR1R2R3 (Y 24 NR;R,R;

O NR] R2R3


bhang
Rectangle

bhang
Rectangle


20/48

Figure 39
HO _TSCUPyr __ TsO _(IR2eqHSAc ~ Acs o Ts
m  THF/DIPEA m
)

1) NaOH 0
DOV BOCS‘</\ ,) ocn3 BOCS
2). (tHBuOCO)Zo m SO3H 3, f/\ 5 OCH,4

PHY NaH/THF o0 ™ SOH

1). NaOH O,N_~

2). TFA fj\

\</\ N—OH
3). (SPYNOy),, pH7 w\(“\
so,H —9O -
EDC/DMA
Tt WO/N;
DMA
SO;H
X
s
\é/\ WNH NHZ
SO;H J



bhang
Rectangle

bhang
Rectangle


21/48

Figure 40

O

(172 eq) ‘:ENH OCH
Tsofw ). Do =g oo

™ NaH/THF, then H,0 0 - NaH/THF/DIPEA

SO;H

2 Gl

EDC/DMA SO3H

0 0
QN \P\OW NHNH,
o SO,H
106



bhang
Rectangle

bhang
Rectangle


22/48

Figure 41

Ts0\</\ a/Ts _HSAC/DIPEA Ac/DIPE A AcS~</\ a/\/ 1). NaOH .
2). 172 eq. (BOC),0

107

BOCS\<A a/\/SH BrWLOCH;, BOCS/\’% \/)\ /H\‘/kOCH;,

SO;H
pH 7 ~ 9 3
1). NaOH
2). TFA _ @/S\s /H\’/“\ N-OH
3). (SPYNO Y, pHT  O,N° m-1
2 110 SO;H EDC/DMA

o DMA

( o) o
/N S\
£y ot o0 o
O,N -1 SO;H
\ 111

U N w% NNHNH:



bhang
Rectangle

bhang
Rectangle


23/48

Figure 42

TsO\é/\ %Ts O
C HS OH
e Q@ NE — ————> M {A yrs o
e 0 K,COs/DMF ird

20

(0) 8] o
%N&OMS%OH % Q /<V t/\ M

SO;H

0 12

NOH

= S Mo,@ e

SO3H

G b -

SO;H



bhang
Rectangle

bhang
Rectangle


24/48

Figure 43
0
O W _OBn
o-POP" 0% 0Bn
/k _(BnORPOH_ HSAC/CH,CL o
DMAP CH3CN HO. (0] DIAD, PPh3 ACS O/k
m n
mo 118 119
%—03" ?i,.OH
0" 0Bn 0" on
20%TFA H,/Pd/C 1), NH,OH, pH 7
CH,Cl, .S o AcS 0 2), (O,NPy8),
m \In OH ¢ m 7n OH
120 121
'd Y
O?t,:OH 0 ?i,.OH
OH QN—OH 2" on
0N~ N o —0 . |0%N~y 0 O _NHNH,
SA-s EDC/DMA A5 N DMA
m n m n o
122 § 123 o )
Q ou
O/P‘OH
O;N .~
$\ 0
5”97y, ~NHNH,
L 124 )



bhang
Rectangle

bhang
Rectangle


25/48

Figure 44
BnO, ,O
HOv) o Bn0” 0
HO\Hlné/k HSAC/CH,CL J< (BnO),P(O)CI J<
hn o DIAD, PPh MABFYT
125
BnO. ,O
20%TFA _ BnO~ O H,/Pd/C HO‘P’\O 1), NH,OH, pH 7
CH,CI Jm O > HO" O >
2t AcS J< 2), (O,NPyS),
m a OH AcS
HO\ //0 0
O.N HO\P\O N-OH
N
G PRLY: > Q
s SN on EDC/DMA - Zj
130
NH,NH,*HCl NH,NH,

//
EDC/DMA OZNQ o pH 6
/Sﬁiw*NHNHz
131



bhang
Rectangle

bhang
Rectangle


26/48

Figure 45
HO TsO.
Jm O TsCl S
HOW _S___le.}i» TSOW HSAc/DIPEA -
m /n O “N7 0
125 132
AcS
Ts0 k N3 2). Hy/Pd/C, HC1
m Un O m n O
133 134
HO;S %
HO3S ) o 3 ) QN"OH
H,N m BrCH,COBr H m O
? OH Pyr Br/\n/N OH — 0
mo 0 m A EDC/DMA
135 136
HO;S
%‘Qﬂgﬁi %
Br/\ol/ m n O"N:;
137 O
Figure 46
i i 1) NaO 9
NaNy/DMA NaOH
Br/Hh/“\o/ 3 N N{Hn\fu\o/ ——————»2) " HZN(/%\KU\OH
SO;H SOH fon

4 138 139

O

XCHHzcox 2 i EZN OH 0 0 o
—— X —

H ! OH _ o O—N
X=CLBrorl SOsH EDC/DMA
140 1y SOH o



bhang
Rectangle

bhang
Rectangle


27/48

Figure 47
;035 (0] NaN3/DMA ;IO:;S (8 1) NaOH HO3S o
—— -
OCH; 3 OCH; 2) H/PdIC H,N . OH
78 142 143
SO;H 0
XCH,COX g 0 QN_OH H SOL‘(I)I 0
P OH —X1— N —
Y X/\(; EDC/DMA X/\(‘; n" O N:;
X=CLBrorl 144 145 O
Figure 48
giw NaN3/DMA §203P o 1) NaOH H05F
—— —_—— -
n " OCH; ’ OCH; 5 ppac  HN4R"0OH
85 146 147
0
H203P H203P
XCH,COX H o N-—OH
P OH N -
7 X/\'(}/ n EDC/DMA X/\’ o N:;
X=CLBrorl 148
Figure 49

0
TSO\</\ Ts 12eqNaNy N3~</\07\H lz,r’““n{U\OCH3
m

then H,0 SO;H 3
151 NaH/THF
CH,COX
N3\</\ ﬁ\‘)\ .NaOH _ y n W _XCH,COX
OCH; W 2 (/\ Pyr
SO H SO;H X=ClBrorl

153

N—OH

i i et

SO;H SO;H



bhang
Rectangle

bhang
Rectangle

bhang
Rectangle

bhang
Rectangle


28/48

B H\)OL " ooéc H\)OL 0
NN o ’ N N~
ﬁ/T ﬁ’T ) HlPEC H2N/\g T

0
156 157
0 g
1) éN’\E)é\COH 0 0 0 .
2 N N N~ O
Az ﬁ/\g Y
HON 0 Vg O
EDC 0
0
FIG. 50
g

0 0
S H O H

N N
0 P o0 0

HYDROLYSIS IN TARGET CELL
(CLEAVAGE BETWEEN TWO ALPHAAMINO ACIDS)


bhang
Rectangle

bhang
Rectangle


29/48

)EDC
0y 9 H 2) TFA
0
sz A N\ﬂ/\N)k/ NW(\K 3 9
" 1o 0 i O &0
IS PSS
N N N OH  1)H2P¢C
163 ‘Q(N“WO‘N»;‘
SISy "
N N N OH ,
I N N N
O\/ﬁ( b 164\’0(\H m H0~N)%

/Drug

He 9 H H
N N N N
N \/T \” ﬁr\ﬁ/lk/ m \Mab

165 0

HYDROLYSIS IN TARGET CELL
(CLEAVAGE BETWEEN TWO ALPHAAMINO ACIDS)

~ )k/NHZ

Drug

S

FIG. 53


bhang
Rectangle

bhang
Rectangle


30/48

0 0
0 H\)‘NHz 0 II:II\)\NH
HN ' :

CBZ— OH HoN HN N/\(

N Oy 1)EDC,HOBT H o O

168 0 169 0. O 170
7< 2) Pd-CH2 w<
0 ' 0
0 0 0



bhang
Rectangle

bhang
Rectangle


31/48

DRUG/S /\@\)\N/

HYDROLYSIS IN TARGET CELL

DRUGA\Q ~ ﬁ( N\T

LYS!NE MOIETY FROM Mab

FIG. 55



bhang
Rectangle

bhang
Rectangle


Figure 56

32/48

C242-DM4 bearing a sulfonate linker
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Figure 57(A) Cytotoxicity of anti-CD56(huN901) antibody-maytansinoid
conjugates
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Figure 57(C) Cytotoxicity of anti-CD56(huN901) antibody-maytansinoid
conjugates
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MASS SPECTRAL ANALYSIS OF huC242-SULFONATE LINKER-DM1 CONJUGATE
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Figure 60
Cytotoxicity of Anti-CanAg (huC242) -sulfonate linker-maytansinoid

conjugates with increasing maytansinoids load (E:A) toward COLO205 cells.
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Figure 61

Cytotoxicity of Anti-CanAg (huC242) -sulfonate linker-maytansinoid

conjugates with increasing maytansinoids load (E:A) toward multi-drug

resistant COLO205-MDR cells.

COLO-NDR cells

Surviving Fraction

o
v

0.24

v huC242-Sulfo-SPDB-DW4 3.3 E:A
+ huC242-Sulfo-SPDB-DV4 6.0 E:A
* huC242-Sulfo-SPDB-DV4 6.6 E:A

o huC242-Sulfo-SPDB-DV4 7.6 E:A

0.0 r—r—rrrrrey
10-12 10+ 10-10

Concentration (M)

10°°


bhang
Rectangle

bhang
Rectangle


39/48

Figure 62
Cytotoxicity of Anti-CanAg (huC242) - maytansinoid conjugates with or

without sulfonate linker toward multi-drug resistant COLO205-MDR cells.
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Figure 63
Cytotoxicity of Anti-EpCAM (B38.1) - maytansinoid conjugates with or

without sulfonate linker toward multi-drug resistant COL0O205-MDR cells.
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Figure 64
Cytotoxicity of Anti-EpCAM (B38.1)- maytansinoid conjugates with or

without sulfonate linker toward multi-drug resistant HCT15 cells.
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Figure 65
Cytotoxicity of Anti-EpCAM (B38.1) - maytansinoid conjugates with or

without sulfonate linker toward multi-drug resistant COLO205-MDR cells.
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Figure 66
In vivo anti-tumor activity of anti-EpCAM antibody-maytansinoid conjugates

on COLO205 mdr xenografts (individual tumors).
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Figure 71
O HC O
HCI*H,N CH;l H,C—-N 1). NaOH
S 1, ® S >
NaHCO3 3 2). PySSPy, pH 7
213 214
H;C H
’ \ rCH3 3(\: ,CH3 0O
H;C Np NHS/DCC H;C Ng

—— -
S -
| S \S/\/\COOH DMA I X S\S/\/\H/O N;

_N 216 O o


bhang
Rectangle

bhang
Rectangle


47/48

FIGURES 72 (A) and (B). Plasma pharmacokinetics of huC242 Antibody-
Sulfo-Mal-[*H-labeled]-DM4 conjugates with 3.5 DM4/Ab or 6.4 DM4/Ab
dosed at 12.9 mg/kg and 7.9 mg/kg (i.v.) respectively in CD-1 mice. A. Ab
concentrations (measured by ELISA or by 3H counts) versus time after
administration. B. Maytansinoid (DM4)/Antibody (Ab) ratio versus time

after administration.
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. FIGURE 72 (B)
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