differentiation, secretion of hormones, activation of transcription factors, muscle contraction,
glucose metabolism, control of protein synthesis, and regulation of the cell cycle.

[0005] Many diseases are associated with abnormal cellular responses triggered by kinase-
mediated events. These diseases include, but are not limited to, autoimmune diseases,
inflammatory diseases, bone diseases, metabolic diseases, neurological and neurodegenerative
diseases, cancer, cardiovascular diseases, allergies and asthma, Alzheimer’s disease, and
hormone-related diseases. Accordingly, there remains a need to find protein kinase inhibitors
useful as therapeutic agents.

SUMMARY
[0006] It has now been found that compounds of this present disclosure, and
pharmaceutically acceptable compositions thereof, are effective as inhibitors of TYK2 kinase.

[0006a]  In one aspect, the present disclosure refers to a compound of formula I:

R7
RS _N
1%” \
N Sy
R® °N

or a pharmaceutically acceptable salt thereof, wherein: R® is -C(O)NHz;
-C(O)NHR?**; or -C(O)N(R**)2;; R® is hydrogen, or -L!-R*; R® is hydrogen, R, or RB; or R®
and R® are taken together with their intervening atoms to form a 4-7 membered partially
unsaturated, or heteroaryl ring having 0-3 heteroatoms independently selected from nitrogen,
oxygen, and sulfur, wherein said ring is substituted by R and n instances of R; R’ is -NH2, or
~NHR™; Lt is -N(R)-
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; R® is RB, and is substituted by ¢ instances of R®, provided that R** is not phenyl; R™ is

D7 o7
selected from the group consisting of hydrogen, methyl, D>J\f, Ar'f bN\/};, and
W
© : R is R” or RB, and is substituted by r instances of R®; each instance of R is
independently halogen, —CN, —NOg2, -OR, -SR, -NR2, -S(O)2R,
-S(O)2NR2,  -S(O)R, -S(O)NRz, -C(O)R, -C(O)OR, -C(O)NRz, -C(O)N(R)OR,
-OC(O)R, -OC(O)NR2, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR2, -N(R)C(NR)NR,
-N(R)S(O)2NRz2, or -N(R)S(O)2R; each instance of R® is independently Ci.6 aliphatic; phenyl; a
5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms independently selected from
nitrogen, oxygen, and sulfur; an 8-10 membered bicyclic heteroaryl ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; a 3-7 membered saturated or partially
unsaturated carbocyclic ring; a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; or a 7-12 membered saturated or partially unsaturated bicyclic heterocyclic ring having 1-
4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; each instance of RC is
independently ~ oxo, halogen, -CN, -NO2, -OR, -SR, -NRz, -S(O):R,
-S(O)2NR2,  -S(O)R, -S(O)NRz, -C(O)R, -C(O)OR, -C(O)NRz, -C(O)N(R)OR,
-OC(O)R, -OC(O)NRz, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR2, -N(R)C(NR)NR,
-N(R)S(O)2NRz, or -N(R)S(O)2R or an optionally substituted group selected from Ci-6 aliphatic,
phenyl, a 3-7 membered saturated or partially unsaturated heterocyclic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur, and a 5-6 membered
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; each R is independently hydrogen, or an optionally substituted group selected from Ci-s
aliphatic, phenyl, a 3-7 membered saturated or partially unsaturated heterocyclic having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur, and a 5-6 membered
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur,
or: two R groups on the same nitrogen are taken together with their intervening atoms to form a
4-7 membered saturated, partially unsaturated, or heteroaryl ring having 0-3 heteroatoms, in
addition to the nitrogen, independently selected from nitrogen, oxygen, and sulfur; wherein each
hydrogen bound to carbon can be optionally and independently replaced by deuterium; and each

instance of n, g, and r is independently 0, 1, 2, 3, or 4.
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[0006b]

In another aspect, the present disclosure refers to a compound selected from:

Compound

Structure

Page 2b




NH
/N
-~ "N N\
N =
1-6 HN” N
o
HN
F
NH
_N
-~ N N\
N —
HN” "N
-7 0
N7 | HN
*8 b
o)
NH
_N
-~ "N N\
N\ gl
1-8 HN™ °N
O | N O
N ﬁ
“NH
= N/N\
"\ =
o HN” N
- o) o)
Xy HN
o
F
“NH
_N
=~ N \
N \
HN” N
1-10 O

Page 2c




I-11 HN

1-12

jes
1-13 N

~N
f 1
I-14 SN

Cl 0]

~-N
-~ N N\
N S

1-15 HN N

N N~
S

NH

~-N
-~ N N\
N S

1-16 HN N
Cl

Page 2d




I-17

1-18

1-19

1-20

I-21

Page 2e




|-22 Cl 6]
HoN
ij

NH,
_N
-~ N \
X~ Sl
HN” SN
1-23
cl o
H,N
Y
“NH

~N
f 1
1-24 N )i

~N
o
"\ Sy
HN N
1-25 Oﬁ )\/Qo

~-N
-~ N \
N \
HN N
1-26 o) 0

Page 2f




1-27

1-28

1-29

1-30

1-31

Page 29




1-32

NH,

-N
/N\
N

N

1-33

-N
-~ "N N
S —
N

N HoN
N _~

I-34

1-35

1-36

Page 2h




1-37

1-38

1-39

1-40

N
/3//0
HN

1-41

NH»,
-N
-~ "N N\
NS =
N

= N~

OH

Page 2i




1-42

1-43

I-44

0]

1-45

1-46

Page 2j




NH
_N
-~ N N\
X~ -
HN™ "N
1-47 o
N/| H,N
o8
o)
“NH
= N/N\
"N Sy
.48 HN” N
- o) o)
X H,N
N. N~
1
£NF
NH,
= N/N\
N \
1-49 5 HN- N 5
N H.N
N
( N
NH,
_N
=~ "N \
"\ -
HN” N
1-50 o o
Xy HN
(™
HO"
“NH
/N
=~ "N N\
N\ =
HN” N
1-51 O 0
5 Xy H,N
e

Page 2k




I-52

1-53

I-54

I-55

I-56

Page 2I




I-57

NH,

-N
/N\
N\ —
N

1-58

1-59

1-60

1-61

Page 2m




HN
1-62 N N
w
ok
OH
“NH
ZNN
N \
HN™ °N
1-63 0 N HoN 0
2
N _N__~
AN
|Nj
HO
NH,
= N/N\
N \
HN™ N
1-64 0 0
N HoN
/N\ N /
o)
“NH
= N/N\
N\ Sy
1-65 HN™ N .
o) N/| H,N
)\ N
o\/’,‘l
NH,
Z NN
HNT SN
1-66 o
)\ X
O\/I’\l

Page 2n




1-67

1-68

1-69

I-70

~N
-~ "N \
XN \

I-71

Page 20




“NH
_N
J\%” \
N S
I-72 HN” N
0 0
\( /| H,N
N~
“NH
_N
~ N N\
. =
HN™ N
1-73 (0]
ONY  HN
N. =
Y
N
/
NH,
_N
-~ N N\
N S
HN” N
1-74 e} (0]
N HoN
N. =
‘YA
N
/
“NH
_N
=~ "N N\
N =
175 ) HN™ N )
\ Xy HLN
/N N /
Ny |
NH,
/N
=~ N N\
"\ S
HN™ SN
176 NN HN
S
e
o/

Page 2p




-N
o
1-77 SN

/N
J\%N )
1-78 HNT N7

(0]
\(O/I .
N

1-79 HN
o o}
N
NNe
“NH
/N
f” \
1-80 HNTONT S
0 0
/| H,N
N
X
NH,
_N
-~ N N\
"\ Sy
1-81 HN” °N
0 0
/| H,N
N
Xl
NH,
= N/N\

1-82

"\ =
HN™ N
o) o)
=
I
N
X

Page 2q




1-83

-84

-85

1-86

1-87

1-88




NH
_N
-~ "N N\
N\ —
HN™ N
1-89 e T
N__~
T >
N-N ©
“NH
_N
~ "N N\
N =
1-90 HN™ N
F_ _O o)
=
F>( | HN
F N h
NH
_N
J\%N \
N —
1-91 HN” N
F_ _O o)
%
F>( | H,N
F Na
“NH
_N
-~ "N \
"\ Sy
1-92 HN N 5
F_ _O
= HN
F>( |
F N b
o
“NH
/N
=~ N N\
"\ S
1-93 HN N o
o)
= | HN
NS

Page 2s




1-94

1-95

1-96

1-97

1-98

Page 2t




1-99

N HN

1-100

NH»
-N

-~ "N N\
XN =
HN N
o (0]

X} H.N

1-101

1-102

[-103

Page 2u




1-104

[-105

1-106

1-107

1-108

Page 2v




1-109

NH

~-N
=~ "N N
N S
N

1-110

~-N
/N\
NS
N

I-111

1-112

1-113

Page 2w




1-114

1-115

1-116

1-117

1-118

Page 2x




NH,
_N
=~ "N N\
N S
1-119 HN N
0 o)
/D" /| H,N
N
? X
NH,
_N
=~ N \
HNT NS
1-120 o
I\ H,N
~
F
“NH
= N/N\
N =
HN™ N
o)
1-121 N BN
| N N~ b
o) _N
o
“NH
= N/N\
"N S
HN™ N
1-122 "X HN
N. N__~
| ~
LT
N
/N\
“NH
/N
=~ "N \
"\ Sy
HN™ N
o) o)
1-123 = HN
= N~
N F
OH

Page 2y




1-124

1-125

1-126

1-127

Page 2z




1-128

1-129

1-130

1-131

Page 2aa




1-132

e
1-133 HN N)\i
(o) (@)

1-134 )\ﬁ
oﬁ e
N, = >

1-135 Oy HN

1-136 o o

Page 2ab




1-137 o

1-138 0

-139 o

1-140 o

1-141

Page 2ac




1-142

1-143

1-144

1-145

1-146

Page 2ad




1-147

1-148

-N
/N\
P

N

1-149

1-150

1-151

1-152

Page 2ae




[-153

1-154

[-155

1-156

1-157

Page 2af




NH
_N
-~ "N N\
N \
1-158 5 HN™ N
X}  HN
/N\ N /
0
“NH

1-159 Oy HN

NH
= N/N\
N —
HN” N
1-160 o
X}  HN
/N\ N /
o>j
SNH
Z NN,
X~ =
HN” N
I-161 o
X} HN
N N~
/NI
= F
“NH

1-162 0

Page 2ag




1-163

1-164

1-165

1-166

Page 2ah




1-167

1-168 HN

1-169 HN

1-170

1-171 HN

Page 2ai




NH

-N
~ "N \
N =
HN™ N
Ne (0]
W /
o@ | HN
N ﬁ

1-172

1-173

1-174

f\N A\

N\ =

1-175 HN N)\/Q
D (0] (0]

D N b
“NH
_N
ZINN
N S
1-176 HN N
D_ _O o)
=
D>f | HN
D N

Page 2aj




I-177

D_ _O
/
D>( | HN
D N
F
NH

~N
"\ —
HN N
1-178 O 0

1-179 O uN

1-180 NN HN

Page 2ak




1-181

1-182

1-183

1-184

“NH

= N/N\
XN \
HN N
NO) (0]
D" = | HN
O\\\ N~ h
|

1-185

“NH

-N
-~ "N N\
XN =
HN N
(0] (0]
= | HN
(e N b

Page 2al




1-186

NH

~N
/N\
N e
N

KO) 0]

1-187

[-188

1-189

1-190

Cl

Page 2am




“NH
_N
Z\| N\
N —
HN” N
1-101 °N Yy wN ©
DN
LU
F7OF
“NH
_N
-~ N N\
N —
HN” N
1-192 Oy, nN ©
N~ b
LO
F7OF
“NH
= N/N\
HNT SN
1-193 o o
f\l "
| N N~ F b
_N
SNH
= N/N\
NN
1-194 o o
f\l "
e b
N F
“NH
= N/N\
NN
1-195 o o
Xy H,N
1
o)

Page 2an




1-196

1-197

1-198

1-199

NH

/N
~ N N\
"\ -
HN N
(o] (@]
gl
N
HO N ﬁ

1-200

“NH

/N
~ "N N\
N \
HN N
O (@]
epeil
N
HO X b
F

Page 2a0




1-201 HN
Ho/j/O = | HN
N
HO X
“NH
= N/N\
HNTONT
1-202 o o
X HN
o b
o)
SNH
ZN-N
N s
HN” N
1-203 o o
X HN
Q‘\\N / ﬁ
o)
SNH
= N/N\
HNT N
1-204 o o
X HN
r
o)
“NH
= N/N\
HN \N/‘i
-2
05 o

o

0
Xy HN
N~ b

Page 2ap




1-206

1-207

1-208

[-209

1-210

1-211

Page 2aq




“NH

-N
Z\ N\
S =
HN N
(0]

1-212 \(O N/\ | HN&
. |2
1-214 f\
ﬁl

1-215 ﬁ\

v %) %
_ - Ai
1-217 r\N/N

Vﬁﬁ

Page 2ar




NH
_N
J\%N \
1-218 HNTONT S
o) o)
o N M
N ﬁ
SNH
_N
J\%N >
X~ \
1-219 HN N
o) o)
o ~ AN
N
“NH
_N
=~ "N N\
HNTONT
1-220 o o
o /| HN
Na
F
“NH
_N
J\%N \
N \
1-221 HN” N
o o)
= | HN
N ﬁ
“NH
_N
=~ "N N\
=
1-222 >\N ~ Sy
o
= H,N
N y/
“NH
_N
-~ "N N\
"\ S
1-223 >\N\ N
_ o
HN

Page 2as




“NH
7 N/N\
N Sy
1-224 >\N o N
— N
N /
“NH
Z NN
>\ X~ /‘i
X N
. N
1-225 _ " o
N y/
F
“NH
Z NN,
N\ S
1-226 HN N
o)
A )N
N b
“NH
Z NN
"\ —
HN™ N
1-227 o o
= | HN
N
F
“NH
= N/N\
N S
1-228 HN N
o) o)
/3/ = | HN
O N~ ﬁ

Page 2at




1-229

1-230

[-231

[-232

[-233

SNH

ZNN
NS =
HN™ ON
@) )
T
N

/

Page 2au




NH
_N
=~ N \
X~ Sy
HN” N
1-234 0
oY HN
N
N
/
“NH
_N
-~ "N N\
N Sy
HN” N
1-235 0
NN HN
N
'a
N F
/
“NH
_N
-~ N \
HNTONT
1-236 o
o N/| HN
)\ X
N
. N
\/’ F
“NH
_N
=~ N N\
N =
HN” N
1-237 O, O
PN
SN
“NH
= N/N\
XN Sy
1-238 AN N
- o)
X HN
N. N~
| AN
F NG

Page 2av




1-239

1-240

1-241

1-242

1-243

N\
©

HN
O

NH

-N
=~ "N N\
S A=
N

0]

X HN

S

N~

Page 2aw




HN™ N
1-244 o
0 Nl\ HN
Sy
F
“NH
ZINE
fN )
N\ —
HN™ N
1-245 O o)
N HN
IS
F
HO
“NH
7 N/N\
"\ =
1-246 N N
B o) 0
X HN
o
F
“NH
= N/N\
X~ -
1-247 HN- N
0 0
= | HN
o N ﬁ
|
“NH
= N/N\
N\ S
1-248 HN- N

Page 2ax




NH

~N
/N\
N e
N

1-249

1-250 o} o

[-251 o o

-N
N \
S =
1-252 >\N S N)\i
O

1-253 >\N D \N)i
0]

Page 2ay




“NH
A NN
et
i N
1-254 _ " o
N y/
Cl
F
“NH
N/N
1-255 >\N ~ \N)i
= HN O
2
N y/
“NH
N/N
N\ —
1-256 >\N o N
= N
N y/ b
SNH
A NN
by,
i N
1-257 _ " o
N y/
F
“NH
_N
o
N \
1-258 HN N)\/Q
D_ _O o)
%
D>( | HN
D N B

Page 2az




[-259

1-260 HN

1-261 e} o)

~-N
-~ N N
N =

1-262 o o

1-263 o o

Page 2ba




1-264

[-265

1-266

1-267

1-268

Page 2bb




1-269 o o

= N/N\
~ ~
1-270 HN™ N
e} (@]

J\}N ]
NS =
1-271 o 0

NN
S \
1-272 >\N = NJ\Q
0]

N —
1-273 >\N = N)\ﬁ
(@)

Page 2bc




1-274

“NH

-N
\

~ N
N\ =
HN N
O O

1-275

o3

1-276

NH
Z
N =
HN” SN
o) o)
v fj N
N
Z F >
F
“NH
_N
=~ N \
N =
HN™ N
o) o)
7 /l HN
N~ E b

1-277

“NH

1-278

n-N

1-279

“NH
= \)
/i\\
HN” N
o) o)
7 /| HN
N b
NH
_N
=~ N N
N -
HN” N
o N s
: N~ }:

H
F

Page 2bd




1-280

[-281

1-282

[-283

1-284

Page 2be




[-285

1-286

[-287

[-288

1-289

oy
ﬁﬁ

Page 2bf




1-290

1-291

[-292

1-293

S NIZ

1-294

-N
Z \| \
N\ \

Page 2bg




[-295 0

1-296 o

J\%“

N\ =

[-297 £ BN N)\/i
0

1-298 HN

1-299 £ HN

Page 2bh




NH
~N
=~ "N N
ST e

1-300 F o
/| HN
N
F
“NH

[-301 O

=
“NH
_N
-~ N \
N S
HN™ N
- 0
1-302 O
SN
» -
“NH

1-303 O, 1y

Page 2bi




NH
/N
=~ N N\
NS gl
HN” °N
|-304 X HN
Sl
//\N\“ F
o)
NH
7 N/N\
HNT SN
1-305 o
X HN
N
.
“NH
= N/N\
1-306 HNTONT S
) HO
= | HN
N ﬁ
“NH
= N/N\
HNT NS
1-307 HO
= | HN
N~ }:
F

Page 2bj




(@)
X
1-308 le H'L
J/©/ F
o
o
“NH
jes
N S
HN N
1-309
O 0
N
e b
N-N F
/
SNH
j@s
. )i
HN N
1-310
O O
e b
N’N
/
SNH
jos
"\ Sy
HN N
1-311
(@) N HN (@]

Page 2bk




1-312 0 (0]

1-313 o o

1-314 0 o

J\}N ]
NS =
1-315 o o

1-316 O O

Page 2bl




1-317

1-318

1-319

1-320

Page 2bm




HN
1-321 b. o 0
=
D>( | HN
D N
OH
SNH
jos
N -
HN N)\i
1-322 0
°NN  HN
N
Nar T ﬁ
5\/8
SNH
o
N S
HN N)\ﬁ
1-323 0
NN BN
N
NN >
“NH
jos
N Sy
1-324 N N
- o
O HN
SRaly
o)
“NH
jos
N S
HN N)\i
1-325 O™ HN o
N cl

Page 2bn




“NH
/N
Z\ N\
N =
HN” N
1-326 0 X HN
N
N ] “
4N F
“NH
_N
ZZ\ \
NN =
1-327 5 HN™ N
\ Xy HN
AN
NJ
SNH
_N
=~ "N N\
N \
1-328 5 HN™ N
\ X} HN
NN~
NJ
SNH
/N
J\%N \
HNT SN S
1-329 o
X HN
N~
Y
SNH
_N
=~ N N\
HNT N
1-330 o
X HN
N~
T

Page 2bo




[-331

1-332

1-333

1-334

Page 2bp




1-335

1-336

1-337

1-338

1-339

Page 2bq




1-340

1-341

1-342

1-343

1-344

Page 2br




NH
_N
-~ "N N\
N\ \
HN™ °N
- o) 0
1-345 N HN
(r
o
I
SNH
NN
"\ S
HN” °N
1-346 e} (@)
e l X HN
N~ >§
HO
SNH
/N
~Z N \
~ ~
HN” °N
1-347 0
D_ _O
X HN
D>( |
D N~ >§
HO
SNH
-N
-~ N N\
HNT N S
1-348 o o
X HN
N
ol
SNH
-N
ZONN
HNT SN S
1-349 o o
X HN

Page 2bs




1-350 0 )

[-351

N\ =
1-352 R
NN
Shall
o)

~

NH
Z NN
X~ —
1-353 A N
- o
O, HN
Sagi
o)
“NH
= N/N\
N Sy
1-354 N N
- o o)
Xy HN
S
o)

Page 2bt




[-355

1-356

1-357

1-358

Page 2bu




NH
= N/N\
N —
HN” N
1-359
NN HN
N
—0
“NH
= N/N\
N —
HN” N
1-360 o
X  HN
N }:
I“Q’ F
—0
“NH
= N/N\
N =
HN” N
1-361 o
X HN
-0
“NH
= N/N\
N =
HN™ N
1-362 o
X HN
—0

Page 2bv




1-363 HN

~N
"\ —
HN N
1-364 Oﬁ 0O

1-365 oY, nuN ©

1-366 HN
0 0

HN
OAOH
“NH

_N
\

f”

8 \

HN N

1-367 o )\ﬁo

Page 2bw




1-368 o} o)

1-369 o} o

W

1-370 0 0

NH

-N
=~ "N N
N =~
HN N
0 0]
N HN
RN
HO'Q

1-371

Page 2bx



1-372

1-373

1-374

1-375

1-376




N\ \
HN™ °N
1-377 o 0
i | HN
N

| .

/

H
H

O

N

-N
Z \| \
N -
N

HN
F ﬁ
SN

-N
-~ N N\
N S
N

HN
F b

F
N
=
X~ \
N

HN
O X
N
g
N-N
HN
1-379 Oﬁ
N~
a1
N-N
HN
X
=

/
H
NN
1-380 o o
HN
~ N
T
N
/
“NH
jos
< &i
HN N
1-381
O, O

N~ b

/

Page 2bz




1-382

1-383

1-384 0 o

f\N
: /‘i
HN N
1-385 o o

1-386 )\ﬁ
O X HN (@]
o) N~ b

Page 2ca




1-387 P

-N
Z\ N\
|-388 e S S
-0 /| HN ©
N
F
SNH
= N/N\
S Sy
HN™ N
1-389 ONX,  HN
N~
©/©/ F
N

H

N
= N/N\
N -
HN N
/O _ | HN (@]
Nx b/OH

1-390

NH

-N
N

J\%N
N —
1-391 HN N
D_ _O 0
=
> \@ HN
D N b,OH

Page 2cb




1-392 HN

1-393 o

-394 HN- N

1-395 HN

-N

f\N )

N\ =
N

1-396 HN

>N -N

N\

/C\\
N

Nx WOH

Page 2cc




7 N/N\
"N Sy
1-397 HN™ "N
0 o
7 /| HN
N /\\/ .OH
“NH
= N/N\
"N Sy
1-398 HN™ N
o} o}
VAR B
N\ ‘\\OH
NH
= N/N\
"\ -
1-399 HN™ N
D_ _O o}
=
D>( | HN
D N b}OH
NH
= N/N\
"\ -
1-400 HN™ N
D_ _O o}
=
o1 | AN
D N\ Q‘\\OH
NH
= N/N\
N\ Sy
1-401 HN™ °N
0 o}
7 /l HN
N b,OH

Page 2cd




1-402 HN

~-N
=~ "N N\
S \
N

[-403

~N
/N\
N
N

1-404 0

1-405 o)

-N
=~ "N N\
S \
N

1-406

Page 2ce




1-407

1-408

1-409

1-410

1-411

Page 2cf




1-412
(3.0
1-413 , N )\i
S
SNH
sles
1-414 Q,N \ \N)i
e, o) NH
HO 0
“NH
-N
sles
1-415 N N \N)i
(0] S NH
F NH
-N
slex
1-416 N N \Ni
o M NH

/N\
S

OB‘F

Page 2cg




1-417
o1 O ;
D
o
| SNH
N_ O
4 J%N/N\
N =
1-418 H \H
o
>
“NH
N =~
N *f\
g
D
o)
NH
_N
N NN
N~ W
1-420 N \H
O\ 0 \%
OH
“NH
~N 7 NN
—
N A SN
1-421 H o]
D>(0 HN
D
D
OH

Page 2ch




NH
N N A
1-422 0 0
HN
OH
| SNH
N (0]
ey
X X
1-423 N N)\i
(@) NH
o)
V\NH
1-424 XN \Ni
H 5 NH
o~C
| “NH
N O
) J%N/N\
1-425 XN \Ni
H NH
SNH
/N O =
1-426

Page 2ci




o | ﬁﬁi
.

Q/Q <=3
.

| NH
/N| Of\N/N\
Sy
1-429 NN \N)\i
H NH
o
HO
| “NH
/N| Of\N,N\
N —
1-430 NN N)\i
H NH
(0] -
worlJ
F “NH
g J%N/N\
N ~
— o) NH
o ﬁ

Page 2cj




1-432

1-433

1-434

1-435

1-436

Page 2ck




1-437
| SNH
/Nl Of\N,N\
1-438 X N \N)i\
H NH
(@] -
D*OH
SNH
j¢s
1-439 HN \N/‘i
vory 9N
N D‘OH
1-440
1-441

Page 2cl




1-442
1-443
o
1-444 , N
T
N
:O
SNH
= N/N\
HN \N)i
|-445
e /| &/ \H
D
o
SNH
= N/N\
HN \N)i
|-446
vy 9
N
o

Page 2cm




“NH
| A = N/N\
NS SN
1-447 o & H "
o S
D {;
o
| NH
N_ O
g J%N/N\
N N
1-448 H N
NH
(e} -
o0
| SNH
/Nl Of\N,N\
\ NS S
1-449 ” N
NH
HO! "
1-450
1-451

Page 2cn




1-452

NH
o
N —
HN N)\i\
1-453 vy o M
jN _ N
X
“NH
jos
g i
HN N
|-454 EAFEN g N
J/N ~ 2>‘F
X
NH
N\ 7NN
|-455 O N Ne SN o
_\*N NH
— 0O &
N
1-456

Page 2co




1-457

1-458
NH
= N/N\
N\ =~
HN™ N
1-459
o /| e
HO
“NH
/N
| N =~ "N N\
N ~ ~
1-460 7NN
) D_ _O o7 NH
D>( b
D
HO
Y\NH
/N| o NN
N N A=
1-461 N N/‘\i\
NH

Page 2cp




NH
N P
402 D._O g N)\/f\NH
o1 o =
° L
OH
SNH
_N
=~ "N N
HNT N
1-463 NH
N7 o
N | ﬁ
o
SNH
_N
-~ "N N\
HNT O S
1-464 NH
N7 o
R | ﬁ
3
NH
N_ O
] J%N/N\
1-465 XN \Ni
H NH
o =
o)
Y\NH
1-466 XN \Ni
H NH

A\
(@)
Ho...{j

Page 2cq




1-467

1-468

1-469

1-470

N
N~

D

ol

D

o)

NH

-N
sles
N N
H N
NH

o
H\Ojv

1-471

SNH
L
\\T:::]/gi;:lxm .\N/LtjiL
0 s Ng

Page 2cr




“NH
= >N-N
A f 1
1-472 o > NTON
NH
© (e -

HO

N/N
1-473 )\i

HO“'

N’N
1-474 )\i\

N’N
1-475 )\i\

| SNH
1-476 Ny \Ni
H NH
O —
ﬁ\\N

Page 2cs




HN™
_N
=~ "N \
1-477 CSNTS
/\/\ == o7 NH
N y/
1-478
1-479
1-480
“NH
jos
S Sl
HN N)\i
1-481 Nl N S NH
Sl
0

Page 2ct




1-482

1-483

1-484

1-485

1-486

Page 2cu




1-487 N
(0] -
“OH
| “NH
(0] _ N/N\
N \Ni
1-488
H NH
O @
“OH
NH
= N/N\
"\ =
1-489 N
NH
o =
OH
“NH
= N/N\
N —
1-490 N
NH
O &
"OH
N/N
1-491 /‘\i\

Page 2cv




NH
= N/N\
N \
1-492 5 HN- N .
v/ /l HN
A A
4
7
NH
= N/N\
N \
1-493 oo HN- N .
%
D>( | HN
D N /<
/
N4
NH
= N/N\
"N —
1-494 N
O A 5/ \H
N ﬁ
S
o)
“NH
= N/N\
N —
1-495 ) N
- o NH
F X o
| "N
_N
o
“NH
= N/N\
N \
1-496 HN" N
o) NH

Page 2cw




NH
_N
=~ "N N
\ —
1-497 HN
e
N
“IOH
\
Q\ /‘ﬁ
1-498 NH
£ @
HO
“NH
_N
sles
N =~
1-499 7NN
i D.__O g7 NH
o>r !
; @
HO
“NH
_N
sues
N N
1-500 N N

Page 2cx




NH
_N
CL o
No PSS
501 D.__O g NJ\iNH
ol © @
“OH
“NH
. jos
1-502 N N \Ni
>&\r o H NH
o
= N/N
1-503 >&\,/ )\i
H
o
NH
_N
o
"\ Sy
HN™ N
1-504 O\ ):iNH
! N
\g/\lf g
N-N
/
“NH
_N
jos
N =
HN” SN
1-505 Oﬁ ):g\NH
\Q\IKN = h‘F
N’N
/

Page 2cy




1-506

1-507

1-508

1-509

1-510

N
0
NN, HN
N
’J
HO
NH
_N
/N\
N \

HN N

o)
FO\\‘é HN
/lN/
N
HO

Page 2cz




NH
jos
< i
HN™ SN
1-511 O A &/ NH
(™ :
N
|
NH
j@s
< )i
HN™ SN
1-512 o, M
(e :
N
|
“NH
jos
N \
HN N)\ﬁ
1-513 Oﬁé o N
N
j HO'Q
2
SNH
jos
X~ \
HN N)\i\
1-514 N N 'g

Page 2da




“NH
jos
N =
HN N)\i
1-515 N N &
N ,b
j HO
X
“NH
_N
o
N \
HN N)\g\
1-516 Oﬁé o N
No
M el
X
1-517
1-518
F

Page 2db




1-519

1-520

1-521

1-522

1-523

Page 2dc




I-524 5 HN "
\Q AN 0
O‘\\N =
“NH
/N
jos
"\ =
1-525 o HN™ N "
\O AN 0
'
“NH
/N
"\ S
HN™ N
1-526 1) N 5 NH
S\,/N 7 B\F
|
=
“NH
_N
o
X~ =
-527 o) " N)\g\NH
fj °
No Vb
HO
Y
“NH
1-528

Page 2dd




1-529

1-530

[-531

1-532

[-533

Page 2de




= N/N\
N\ =
1-534 N N
1, 7R
()7
o)
“NH
= N/N\
N\ =
HN™ SN
1-535 oA N
OA\N = &F
N
|
“NH
= N/N\
N —
HN” N
1-536 o) N 5 NH
(e B
N
|
“NH
= N/N\
"\ =
1-537 HN- N
O A &/ N\H

Page 2df




1-538 HN

f i
- i
HN N
1-539 (e) X S NH
N~

1-540 (0] NH

1-541

Page 2dg




|-542 o o

1-543

I-544 O\ O

NH

= N/N\
NS =
HN™ N
- )
1-545 O HN

N~
T T
O\

“NH

-N
N\

Z\
@
1-546 o 1 N)\ﬁo
7%) "__on
Y

(0]

Page 2dh




1-547

1-548

1-549

1-550

[-551

Page 2di




NH
~N
f 1
|-552 CN . \N)i
_—— o NH
N y/
SNH
~N
jos
|-553 CN N \N)i
_ &/ NH
N B‘
< -
SNH
jos
|-554 d \_/N \N)i
\\/ 0
- HN
N y/ ﬁ
NH
o
/\ < =
1-555 NN .
- HN
N /
F
“NH
= N/N\
"\ \
1-556 5 HN™ N o
N HN

Page 2dj




I-557

[-558

[-559

1-560

Page 2dk




1-561

1-562

1-563

1-564

1-565

Page 2dI




NH
_N
-~ N N\
"\ =
HN™ N
1-566 o o
F A Y
_N
SNH
/N
=~ N N\
HNT N
1-567 o o
o Xy HN
N~
)
NH
_N
Z\ N\
X~ \
HN” N
-568 oY,  unN” ©
ot b
0
“NH
_N
Z\| N\
"\ —
HN” N
1-569 N, HN
TN
IU
F
NH
_N
-~ N \
"\ \
HN™ N
1-570 XY, HN

Page 2dm




NH
_N
-~ "N \
N =
HN” N
1-571 o
oY HN
o
O HO
“NH
_N
-~ "N \
N =
HN™ N
1-572 o o
F Xy HN
_N
“NH
_N
ZZ\ \
N\ —
HN™ N
1-573 o o
F X HN
AN N~ O‘\\OH
| N

1-574
“NH
jos
1-575 s rans
-/ __ o
HN
No /
F

Page 2dn




I-576

I-577

[-578

Ny OH

1-579

1-580

Page 2do




= N/N\
N -
1-581 5 HIN ’: 5
X" HN
AN
vy
“NH
= N/N\
1582 S \N)i
O\\/NI = °
HN
N y/ ﬁ
“NH
= N/N\
N \N =
1-583 g \_ /N
N
-/ - HN ©
N /
F
SNH
7 N/N\
1-584 \ \N)i
Ot
HN
N / ﬁ
“NH
7 N/N\
~ \N =
i N
1-585 CNI _ o
HN
N y/
F

Page 2dp




NH
= N/N\
N =
1-586 >\N\ N)\i
_ W
Ny /\\/ ~OH
“NH
/N
-~ "N N\
"\ S
1-587 >\N\ N)\ﬁo
= HN
N y/
HO
“NH
= N/N\
Tt
N
1-588 _ o
HN
N / )f
HO
SNH
/N
o
1-589 " \N)i
Nl\ i O
//\N = ﬁ
o)
SNH
_N
jos
1-590 AN \N)i
Nl\ in. O
O\) F

Page 2dq




1-591 HN
N o)
</:© HN
o N
“NH
_N
=~ "N N\
NSNS
1-592
N o)
</:© HN
o)
F
NH
_N
=~ "N N\
N \
HN” N
1-593 o)
F O HN
= N
SN
HO
SNH
_N
=~ "N \
HNT N S
1-594 o o
o Xy HN
N ﬁ
)
SNH
_N
=~ "N N\
HNT NS
1-595 o o
~o X HN

Page 2dr




1-596

1-597

1-598

1-599

1-600

Page 2ds




NH
_N
=~ "N N\
N =
HN” N
o) o
X HN
1-601
BN
N
N
/
:O
“NH
_N
-~ N \
"\ —
HN” N
1-602 o
SRk
S o
o)
“NH
_N
-~ N \
"\ —
HN” N
1-603 o
o
o)
“NH
_N
-~ N \
"\ —
HN” N
1-604

Page 2dt




1-605

~N
/N\
N Sy
HN N
(0]

1-606

1-607

1-608

1-609

NH
-N
\

Z N
N Sy
HN N
O 0]

N HN

S L
/N

Page 2du




1-610

1-611

1-612

1-613

1-614

Page 2dv




-N
o
N\ =
1-615 N N)\ﬁ
0]

1-616 /\
J\N
-/

1-617 N\ N
(-

1-618 o

1-619 o

Page 2dw




1-620

1-621

1-622

1-623

1-624

Page 2dx




1-625

1-626

1-627

1-628

1-629




NS \N =
1-630 )*‘N o

1-631 FIN

1-632

1-633 0

1-634 o

Page 2dz




NH
_N
=~ "N N
N =
HN™ N
- o) o)
1-635 S
O,N = \OH
o
|
“NH
_N
=~ "N N
N =
HN™ N
- o) o)
1-636 N w
o
o
|
“NH
_N
=~ "N \
N =
1-637 >\N o N
= an. ©
AN/ G‘\\OH
“NH
_N
=~ "N \
N =
1-638 >\N o N
= an. ©
“NH
_N
=~ "N \
N =
1-639 >\N o N
o)

HN
'Q,OH

Page 2ea




1-640

1-641

1-642

1-643

1-644

Page 2eb




1-645

1-646

1-647

1-648

1-649

Z NN
~ ~
HN” N
0
°N Y HN
N~
J
HO

Page 2ec




1-650

1-651

1-652

1-653

1-654

Page 2ed




1-655

1-656

1-657

1-658

1-659

Page 2ee




1-660

NH
-N
/N\
~ ~
N

N
N\-N.__~

1-661

-N
\

b,

1-662

1-663

NH

jos

~ ~

HN NJ\Q

o) N~

g

3\/N \f
HO

1-664

“NH

~N
\

~ "N
N =
HN N
@)

N/|

HN
N 'Q,OH

Page 2ef




\)
1-665 "
- o)
NI X HN
/ b‘\\OH
o)
“NH
= N/N\
NN l
1-666 S
- o)
N | HN
o™ o
o)
“NH
1-667 /L\fi:
N X
b\\OH
SNH
ﬁ
N\ —
HN™ N
1-668 o) (0]
N HN
N__—
T
N
/ HO
“NH
jos
N =
HN™ N
1-669 0 1)
X HN
N~
Nq I
N
/ HO

Page 2eg




1-670

/N
\

Z "N
N\ =
HN N
@) @)

OH

1-671

1-672

1-673

1-674

Page 2eh




= N/N\
HNT N S
1-675 o o
F X HN
N~ / OH
S
| 9
_N
“NH
o
NS =
HN N)\/i
1-676
O A HN o)
N._N_~ / OH
v
“NH
o
§ i
HN” N
1-677
O A N
N. _N__~ OH
g b’
S
“NH
/N
-~ N N\
S \N =
1-678
OMNIN )\io
s - HN
No / b’OH
“NH
= N/N\
N\ =
1-679 HN™ N
o)

Page 2ei




1-680
X HN
~F T
_N
SNH
Z NN
HNT N
1-681 o o
X HN
i >
~N F
SNH
2NN
S Sy
HN™ N
1-682 o
ON"X, HN
N_. N~
| N
Ly
HO
SNH
NN
"\ S
HN” N
1-683 0 )
A HN
\ N A
_N
HO
SNH
Z NN
NN S
1-684 o o
X HN
A Aﬁ
_N HO

Page 2ej




NH
_N
-~ N N\
HNT N S
1-685 o o
F X HN
A TN
J
SNH
_N
-~ N N\
HNT N S
1-686 o o
F X HN
é‘\\N _ ﬁ
_N
SNH
_N
-~ N N\
HNT N S
1-687 o o
F X HN
oot
_N
SNH
_N
-~ N N\
HNT N S
1-688 o o
F X HN
RPN
e
SNH
_N
-~ N N\
N -
HN”™ SN
1-689 o o
X HN

Page 2ek




1-690

1-691

1-692

1-693

1-694

Page 2el




NH
_N
=~ "N \
N Sy
1-695 AN
- 0
N7 | HN
S ej/OH
o o)
“NH
_N
Z\| N\
"\ =
1-696 AN
- 0
O hN
O\\N / b‘OH
o)
“NH
_N
Z\| N\
"\ =
1-697 AN N
- 0
O\ HN
O‘\\N = Q,OH
o)
“NH
_N
Z\| N\
"\ =
1-698 AN
- 0
O\ HN
o)
“NH
-N
=~ "N N
N —
1-699 AN
- 0
O HN
N~
()
o)

Page 2em




[-700

-N
/N\
N A
N

[-701

1-702

[-703

-N

Z\| \
N S
HN N
(@) (@]
N HN
oy @
o HO

I-704

“NH

~-N
Z\| \
N =

HN N

0 0
Xy HN
™ @
0 HO'

Page 2en




[-705

I-706

I-707

[-708

[-709

/N
/N\
N
N
(@]

N/| HN

N\ >
F
(0]

Page 2eo




1-710

I-711

1-712

-N
-~ "N N\
N \
HN N
oﬁ 0
N 3
P cl Q}OH
O

1-713

O

I-714

Page 2ep




SNH
_N
-~ N N\
. —
1-715 5 HN™ N .
X HN
o N
@Y
o)
NH
_N
=~ "N N\
I~ gl
HN” SN
I-716 o o
X HN
N N~
@Y
o F
“NH
_N
Z\ N\
N Sy
HN” N
1-717 o
oSN N
N~ ﬁ
N
3
“NH
_N
J\%N )
N\ —
HN” N
1-718 'e) (0]
Xy HN
No_~
N/%r b
o
SNH
/N
J\%N )
HNTONT S
1-719 o o
F \\‘{j HN
e A
N= F

Page 2eq




1-720

% OH

1-721

1-722

1-723

I-724

Page 2er




1-725 AN
B o]
ONN  HN
O‘\\N = WOH
o]
SNH
= N/N\
NN =
1-726 AN N
B o]
o] N HN
o]
SNH
= N/N\
NN =
1-727 AN N
B o]
°NN  HN
(j’N / ‘\\OH
o]
SNH
= N/N\
N Sy
HN N
1-728 (0] (0]
~N HN
i
(0] 3
HO
SNH
= N/N\
N Sy
HN N
1-729 (0] (0]
N HN
™ <
(0]
HO

Page 2es




1-730

I-731

1-732

[-733

I-734

NH

~-N
Z\| \
N =

HN N

0 0
Xy HN
o @
0 HO'

Page 2et




1-735
HN
0 HO'
“NH
jos
"\ gl
HN N)\/i
1-736 O A N o)
o) N~
g
Wi \f
HO
“NH
NN
~ —_
HN N)\i
i o
1-737 o N HN
0] N~ N
g
\_N f
HO
“NH
o
"\ Sl
HN™ N
1-738 0
Ny HN
™
o :
HO
“NH
o
g i
HN™ N
1-739 0
O A N
o <
o
HO

Page 2eu




_N
. —
HN N
1-740 o) o)

jes
N \

HN N

1-741 o )\ﬁo

|-742 o o

-N
J\}N ]
1-743 o

I-744 N™™ HN

Page 2ev




“NH
oWes
N | NS S
0 NH

o

1-745
HO
= N/N
1-746 )\i
\0\“ o
-
SNH
jes
HN \N =
1-747 o o
Xy HN
N7 N~
l =
SNH
S es
-748 @N N \Ni
H
\N (@) o NH
“NH
~N
jos
X~ \
|-749 o N)\ﬁ

Page 2ew




NH

~N
8 —
HN N
1-750
</N INER
(0]
HO
N’N
- ?L )\i
HO
“NH
~N
sl
1-752 N \Ni
(0] S N-H
HO"
N/N
1-753 )\ﬁ
N/N
1-754 )\ﬁ

Page 2ex




I-755 _
N o
o)
“NH
_N
jos
N —
1-756 0 N N)\i\
\=n H &/ \H
HO'Q
11 f
1-757 )\i\
HO S &
F
SNH
sl
~ NN Sy
1-758 O@@N N” N N)\i\
H NH
o ,b
HO
N/N
1-759

H

Page 2ey




NH
g J%N/N\
1-760 HO, O»N N \Ni
H
o) NH
o
“NH
_N
7 | ~ "N N\
- LW
H
_N FO &/ \H
F
SNH
_N
Z | =~ "N N\
-762 O N NN S
<\J/ H NH
N S h*
F
“NH
Z | Z\ N\
1-763 @UN N SN
d 0 &/ NH
HO’b
“NH
_N
— 2NN
\ N A
1-764 N /, N
NH

Page 2ez




“NH
_N
sles
N PN
fenes
~ (o) NH
N o ﬁ

I-765
“NH
s¥ex
I-766 /| N N \N/‘i
Sy o H &/ NH
B\F
7\
Q\NH
1-767 f\g % &N 0
=\ X" N OH
—N N\ﬁij%
H
“NH
_N
. jos
N P
1-768 Nx N N)\i\
nYS e /N
HO'Q
“NH
/l = N/N\
N P
1-769 Nx N N)\i\
\&\f o H &/ NH
HO""

Page 2fa




NH
_N
o
1-770 o N \Ni
=N H NH
o -
wo &
“NH
_N
o
1771 o N \Ni
\=n H NH
o ,b
HO
cl “NH
= | = N/N\
-772 UN NN
0 5/ \H
cl SNH
0
1-773 ON N \N/‘i
(@] g NH
SNH
N/N
. Oﬁ )\ﬁ

Page 2fb




= N/N
1-775 o) )\ﬁ
(0]

SNH
eNes
1-776 EN/\'[@” \N)i
g O &/ N\H

HO
“NH
ey
1-777 /N| Q” \Ni
AN E O S NH
HO™

1-778

1-779

Page 2fc




1-780 @“
© (@)
f
1-781 O )\i
(0] '.
QOH
= N/N
782 o *ﬁ
o
cl “NH
~N
Z | -~ N N\
1-783 O»N N \Ni
(@] S NH
N/N
. ?L )\i

Page 2fd




1-785
(@) ’_
O
f
1-786 o )\i
(@)
HO o
f "
1-787
HO"
N/N
1-789

cl SNH

sles

N | P
SR RS
_N o) s

Page 2fe




1-790
SNH
= Z NN
ril Y ] \N/‘i
I-791 N o/ NH
(NH 0]
o/
SNH
= Z NN
[1] Y4 ] \Ni
I-792 N o/ NH
(NH HO’Q
)
1-793
1-794

Page 2ff




[-795

1-796
1-797
“NH
iy
1-798 /Nl N ” \N/i
N 0 NH
F o b\\
cl “NH
_N
Z | -~ "N N\
o ™>N NTONTS
1-799 Q H
NH
© (0] -
Eo

Page 2fg




cl “NH
_N
- | f\N )
0 N NN S
1-800 O’ H
o) NH
(0] -

“NH
_N
Ho [0 ] J\%N 3
1-801 UN N \N NS
o M 5 Ng

N/N

N/N
1-803 )\i\

HO

N/N
1-804 )\i

HO“'

Page 2fh




1-805

1-806
1-807
1-808
N’N
1-809 <\ Q\ )\i\

HO

Page 2fi




NH
_N
sles
|'810 -\\N N \N/‘i
5 ; o H 5 Ng
“NH
s¥es
1-811 «N N \Ni
o) (@] H S NH
b\F
“NH
_N
LK
1-812 N N \N)i
o H /N
“NH
L
1-813 N N \Ni
o M s
“NH
ol e
1-814 o} ~N N \N/‘i
o M NH

Page 2fj




SR o Ly

= | = N/N\
\
1-816 /N| N N SN
NS

1-817

1-818

1-819

Page 2fk




N/N

1-820
H
N/N
- Q )\i
“NH
sles
1-822 HO\O‘\\N N \N)i
(0] S N&
SNH
L
1-823 OQ‘ N \Ni
AN AFO 5 Ng
N/N
™ ?L *ﬁ

Page 2fl




Cl NH

sles
SLeant
0 o) s

1-825
HO
cl NH
~N
sy
1-826 O/N N \Ni
(@] (0] g NH
HO"
Q f
827 *f\
NH
-N
~ ) LY
1-828 w"‘ SN S
H
NH
o 5
7\
Q\NH
1-829 =

— o\\

0 ( NOR
N X N/\‘/\OH
\N N H
H N

Page 2fm




1-830 O o /=N 9
\ LSO 0w
\O\ - N — H =
NH
= | ~ N N\
N S A=
1-831 O NN
\ NH
~o © o -
HO!:
-}
NH
= | Z\| \
N P
1-832 Of NN
~ NH
~o © o
e
0—\ NH
_N
Z \| N\
X~ S
1-833 N N
NH
(0] -
HO!-
@
“NH
_N
Z\| N\
"\ S
1-834 ') H N
NH

></\‘
(0]
o

Page 2fn




1-835

1-836

1-837

1-838

1-839

Page 2fo




“NH
e
/, \\N =
-840 O N \N)\ﬁ
o H NH
o b~
F

NH
~N
— / N A\
\ =~
1-841 N—g/ , SN
NH
e
HO )
SNH
~N
— / N A\
\ =~
1-842 N ] \N)\i
N NH

L e

“NH
ey
1-843 ﬁ@\u \N)i
Sy o) g NH
&

NH
|-844 O/N N \N)i
AN o &/ NH
HO,b

Page 2fp



1-845
F/\/N
HO
“NH
e
-846 g“ H\N/i
PN © d N\H\é\OH
74
\ ) NH
-847 (j 0 &N 0
XN OH
" —N N\)jj\"'%
F H N
= N/N
1-848 F\/\U )\i
o
“NH
sle:
1-849 F\/\UN N \N/i
o H
o

Page 2fq




\ NH
-850 7\ o (N §
=~ ”j*ﬁ@
N NT
“NH
= ZNN
Rj Y I \N/‘i
1-851 /—/N S NH
(N HO’b
i
/
“NH
= 2NN
N— ] \N/‘\g\
1-852 /’JN 5 Ng
(N HO"
w,
/
cl “NH
= | = N/N\
1-853 \N N N \N =
o H &/ NH
F
cl SNH
= | = N/N\
1-854 SN S S
o H NH

Page 2fr




[-855

1-856
= N/N
1-857 )\i
(0] ’,
HO’Q
“NH
j@s
1-858 o N \N/‘i
\=n H NH
o
HO"
“NH
jos
-850 N i
H NH
DN

Page 2fs




1-860

7\
N NH
1-861 /OG 0 &N Q
NN
NH
L
1-862 /OUN N SN
(@] G NH oH
SNH
N/N
1-863 /N| )\ﬁ
NN
O
SNH
sles
1-864 @N N \N)i\
N (@) H NH
N (@)

o

Page 2ft




1-865
o
f
1-866 F )\ﬁ
(0]
= N/N
1-867 Fo., )\i
N
7\
N N NH
1-868 \\ 0 ﬁ"‘ Q
7 F X N OH
H
1-869

7\
Q\NH
O
QF Q)j)kN/\:/\OH
H

Page 2fu




1-870
HO
= N/N
1-871 /3@/ )\ﬁ
O 0 ’.
il
NH
~N
sl
1-872 QC/N N" N \N/‘i
0 H
NH
(@] ,b
HO
1-873
1-874

Page 2fv




NH
= ZNN
r\u/, \Ni
1-875 \ e
@H oy
bt
o | Q e
O ’.
oL
I
1-877 0 Q )\g\
o
No
“NH
= f\NzN
1-878 O@” NS
“oH’ 0
1-879

OH )

5 /ﬁih

Page 2fw




1-880 )\g\
N
“NH
sles
1-881 Fa ~N NS
N NN
o H NH
o
“NH
7 | =~ N N
1-882 /O’OOIN N7 NS
o H NH
o k\
F
cl “NH
= = N/N\
1-883 O/N | N \Ni
_N o) &/ NH
1-884

Page 2fx




1-885 . g
(N o'
v,
/
1-886
= N/N
a7 } )\g\
NH 0]
/
SNH
-
O —
1-888 }” \N)\i
0 NH o NH
/
F
f
= o,

Page 2fy




1-890
o
=\ NH
(st A, i
H & NH
=\ NH
1-892 Z N \N)i\
H & NH
b\F
NH
sles
1-893 von e e
g O 5/ OH
N,N
" @ )\i

HO

Page 2fz




NH
/N
sl
o__N P
1-895 N~ °N
\<\J/ N )\i\
N o S NH
\O,Q
SNH
~N
sl
1-896 O/N N SN
NH
PN © o 2
HO
“NH
~N
iy
1-897 O/N N \Ni
NH
F/\/N © (0] -
wor T
SNH
~N
il
1-898 C(N N \N)i
e~ N e &/ \H
HO’Q
SNH
~N
3,
1-899 O/N N \N/‘i\
F/\/N (@) S lg
HO'"

Page 2ga




= ~N

N*ﬁ

1-900
o k&
F
SNH
ey
1-901 F\/\N N H \N/‘i
NH
o) 5 h‘
F
= N/N
1-902 o )\i
(@] ’_
“NH
_N
ey
|_903 O‘\\N ” \N/‘i
NH
© o
No
NH
sy
1-904 N| N N \N)i
A H NH

Page 2gb




NH
~N
7 | -~ N N\
1-905 /N| N N SN
N FO S NH
o
“NH
~-N
\\ Z NN
I~ -
N 7 ’ N
1-906 HN g7 NH
(N Hofb
w,
/
“NH
~N
\\ ~ "N \
N Sy
N /, N)\ﬁ
1-907 HN g/ NH
(N HO\“Q
w,
/
f
1-908 )\i

Page 2gc




1-909
o
f \
1-910
| SNH
\ N —
1-911 N N)\ﬁ
NH
@]
HO
=
s f
1-912 \\/\U
H
0 5 b‘
F
SNH
S ZoNN
1-913 N\\ N
] NSy
NH
0 ;\IH 5 A

Page 2gd




1-914
O
/
N
SNH
L
1-915 N N \Ni
H
?O S NH
N/N
N’N
1-917 )\ﬁ
O
N’N
1-918 )\i
HO

Page 2ge




NH
= | = N/N\
N P
1-919 e NTON
o) 5/ \H
(Don
“NH
. g8
N—/ I \N/‘\g\
1-920 /JN g7 N\H
(N HO‘b
w,
/
SNH
(- 0
N— ] \N/‘\i
1-921 /,/N S N_H
(N HO’Q
v,
/
“NH
_N
sl
1-922 @ N N \Ni
Sy o) o/ NH
No
= N/N
- e,

Page 2gf




“NH
ey
\N (@] S NH

1-924
o
“NH
~N
sy
1-925 (IN N \N)i
~ (@) H NH
N -
\O
N/N
1-926 )\i
O“'
N/N
1-927 )\ﬁ
O
N
1-928 U )\i

Page 299




NH
SBes
|_929 /O/ O‘\\N H \N/‘i
(@] NH
o \\E\OH
cl “NH
eUes
1-930 O/N N \Ni
_N o &/ N\H
HO'Q
Cl NH
_N
sles
1-931 O/N N SN
_N 0 e
HO“'b
= N/N
1-932
FfN
o
SNH
g\ jos
1-933 N N \Ni
N
-/ o " 5/ NH

Page 2gh




1-934
= N/N
1-935 N
Ff
o
/ /N
—0 N
1-936 "
N
“NH
sy
1-937 \<\OIN N \N)i
NH
N O G
1-938

NH
_N
o
N =~
\<\OI H \N
o) NH
) ° N
F

Page 2gi




SNH
~N
sy
N NS S
1-939 @ N N)\ﬁ
NH
FO (0]

HO

N/N
1-940 J\ﬁ

HO

7\
\ NH
1-941 Q 0 &N Q
F
H

SNH
~N
L
1-942 N N \Ni
(@) H NH
(@)

HO

Q Aﬁ

HO

Page 2gj




N
1-944 Q o /=N 0
\N)j)J\N/\hOH
\N \/ H
NN
SNH
/N
L
1-945 F N N \Ni
(@) H NH
O,b
HO
NH
/N
ey
NH
© (@] -
HO’Q
7\
N NH
1-947 F\Q o /=N @
' N _J| H
H N
1-948

Page 2gk




1-949

1-950 /OG o) &
NN

1-951

1-952

1-953

Page 2gl




1-954
cl “NH
L
1-955 NéIN N \N/‘i
| H
N (0] NH
/ o)
N
3 f )
1-956
N
NH
slgs
1-957 /O\O‘\\N N \Ni
H
0 S Ng
7\
Q\NH
1-958 -

/O"'Q

o) N0
\ S N%OH
\N A — H
N N

Page 2gm




1-959
O
“NH
= N/N
1-960 SN
NH
(0]
SNH
~N
Z\| \
1-961 \N)i
NH
(@] h‘
F
N
1-962 p' )\i
HO

Page 2gn




“NH
sles
CERLD
OHo O Ng

1-964
N/N
SNH
s¥es
1-966 N N \Ni
q o M &/ N\H
OH
b*F
“NH
ales
1-967 F\(TN \ \N)i
H
\N (0] g Ng
1-968

NH
L
\N (0] o NH
N

Page 2go




_N
sl
1-969 Cz N7 N \Ni

H NH
o} O,b
HO
“NH
_N
sl
1-970 N7 ONT NN S
H &/ NH
o) -
worlJ
“NH
_N
sy
1-971 N N \Ni
NH
© o

HO"

N,N
1-972 )\ﬁ

HO

N
1-973 /(j/ )\i

Page 2gp




?WZ

1-974
o
“NH
_N
N N s A=
1-975 \\( N N
\-<\/O (@] H S NH
o
“NH
N _N A
1-976 B N N
\&ﬁo/ o H N
~o
N/N
. ?L )\i
HO
. ?L )\i
HO“'

Page 299




1-979
O
SNH
~N
0
1-980 N N \N)i\
o H NH
o
“NH
-N
ey
1-981 N N \N)i
NH
© (0] -
HO
/ N~
1-982 \( )\i
NH
HO“'
N/N
1-983 )\ﬁ

Page 2gr




SNH
= | = N/N\
F N N A
1-984 /| ” N
N NH
N © o}
o
N
]
1-985 X
NH
= | = N/N
1-986 NQ,N N \N/‘i
(0] b‘
“NH
_N
= | =~ "N N\
1-987 NQ“\N NTONTS
_ H
N= o) NH
o
N/N
1-988 )\i\
F

Page 2gs




1-989
? (0]
J 7\
2 \N NH
1-990 Q o ﬁ"‘ 0
~ N OH
. N@)J\H/X\
H
= N/N
. o3,
cl) o \\é\OH
“NH
— 2NN
1-992 \_/ , \N)i\
N S NH
4 Ho’b
SNH
-N
eles
© g/ NH

HO

Page 2gt




SNH
sy
1-994 /O"'O‘“@” \Ni
0] S NH

HO

N’N
1-995 )\i\

N/N
1-996 )\i

N/N

N/N
1-998 )\i\

Page 2gu




1-999
(@] 2
F
SNH
= Z NN
N | N S
1-1000 O NTON
(@] S NH
HO“‘Q
SNH
sl
1-1001 N N \N)i\
(@] H NH
(@)
HO
f
1-1002 )\i
(0] '.
HO’Q
NH
= | Z>N-N
11003 O/N N \Ni
(@) S NH
HO™

Page 2gv




v

1-1004
(@] Vb
HO
= N/N
1-1005 F )\ﬁ
(@) ’.
e
cl SNH
SPes
11006 O/N N \Ni
_N o o/ NH
Ho'b
cl SNH
~N
= | -~ "N N
N S S
1-1007 O/ H N)\i\
_N o o/ NH
HO\“Q
/N
|
1-1008 X

Page 2gw




1-1009
o
SNH
L
|-1010 O/,'OIN ” \N/‘i
o)
O OH
f
1-1011
N:\/‘ N
o
1-1012
1-1013

Page 2gx




NH
1-1014 O/N N \Ni
0] 0] S NH
o
| “NH
/N| OKN/N\
1-1015 = N SN
g NH
A
| NH
/N| of\N/N\
-1016 N H\Ni
o N
5
“NH
1-1017 <\°]/N N \Ni
N 0 5/ \H
HO
“NH
1-1018 <\O]/N N \Ni
N 0 N

NH
10l

Page 2gy




1-1019
“NH
_N
sl
1-1020 N N \N)i
O S NH
\
N/N
1-1021 )\ﬁ
N/N
1-1022 )\ﬁ
1-1023 :;L )\g\

HO

Page 29z




1-1024

[-1025

1-1026

1-1027

[-1028

Page 2ha




“NH
sles
1-1029 HO <N | N \Ni
o M NH
o k‘
F

f
|_1030 HO/,' /‘ﬁ

N
11031 (j oﬁ“ Q
X
N

Q
\ NH
1-1032 (j o /=N 9
0 \N%N/\:/\OH
H

7\
@\NH
1-1033 F@ o (=N 9
\N)j)kN/\:/\OH
\N N H =
N N

Page 2hb




7\
N NH
~ o it
" °N OH
\” NQ)J\H/Y

1-1034
SNH
~N
sles
1-1035 @N N \N)i\
FO S NH
HO
N’N
1-1036 Q )\i
HO“
N/N
1-1037 )\i
O“‘
SNH
~N
sl
1-1038 @N N \Ni
FO S NH

HO"

Page 2hc




?Lfi

1-1039
HO
SNH
N /| KN/N\
N
1-1040 \\AUN N \N)i
o) el
“NH
N /| f\N/N\
NS
1-1041 \\/\,\ON N \Ni
o) &/ \H
SNH
= = N/N\
1-1042 O O/N | N \N)i
o) &/ NH
1-1043

SNH
e
~orp,
O S Ng\

Page 2hd




NH
= = N/N\
1-1044 ON | \ \N)i
., NH
,(l)o S
SNH
~-N
L
1-1045 ~N N \N)i
., NH
,?0 S
F
O/ ¢ \
N NH
1-1046 @ 0 \\N Q
S N OH
- N H%
f
1-1047 )\i
/,(l) of \\A\OH
NH
~N
~ NN
N —
1-1048 N~ N)\i
N NH

e

Page 2he




1-1049
o /b
~o
“NH
_N
oue )\i
N S A=
1-1050 Q’ N~ N
N
F— o " NH
o
~o
“NH
_N
o
1-1051 5 NN
\=n H NH
o
~o
=\ O NH
NN _N
L o
1-1052 2 \N)i
H NH
o
o
1-1053

Page 2hf




/O/,,

1-1054
(0] ’.
HO’Q
= N/N
1-1055 /O"' )\ﬁ
o
HO"
“NH
_N
g\ jos
N N A
1-1056 N N
Y *ﬁ
(o] -
o)
= N/N
1-1057 O )\i
'OH’ g N
= N/N
1-1058 O )\i

Page 2hg




1-1059
\O
7\
Q\NH
1-1060 o /=N O
\ N>7)J\N OH
\N N H
H N
N/N
NH
sy
1-1062 ON N \N)i\
\O (@] g NH
Nor
“NH
e
1-1063 © ON N \N/‘i
(@) S NH

N
o

Page 2hh




NH

NH
~N
sl
(@) S NH
Nor
“NH
_N
— NN
\ X S
1-1065 N NiNH
N g b
0
NH
_N
ey
1-1066 e N NN
N o M NH
) o
o
NH
N
—~ NN
1-1067 \_/ / NS
N & NH
4 o
cl “NH
_N
3, 0
1-1068 Q/N N \Ni
0 o) 5

HO

Page 2hi




Cl NH
_N
= | -~ N N\
1-1069 N N \N)i
0 o M & NH
HO\“Q
“NH
LGS
s.__N NP
1-1070 N7 N
\&?\1/ o M o/ NH
HO’Q
SNH
sy
N X S
1-1071 S N7 N
—~ T *ﬁ
HO"
“NH
~N
/| Z NN
s._N NP
1-1072 N7 N
\<\/\l/,\l/ (@) H /‘:g\NH
Hofb
Q ﬁ
1-1073 \ij/ )\i
o

Page 2hj




1-1074
0] ’_
\O,Q
NH
_N
Z | =~ "N N\
0N PSS
1-1075
\<\]/ N N
N 5/ \H
W
7\
\ NH
11076 @ o /=N 9
F \ S N "0oH
\N N E
H N
7\
1-1077 Q o /=N @
F \N%N/Y\OH
- N H
N N
“NH
sles
N | P
1-1078 \( NTON
o) NH
o =

OH

Page 2hk




1-1079
o (0]
O
SNH
— Z NN
1-1080 \_/ I SN
NH
<(N : ,b
HO
SNH
~-N
— Z NN
1-1081 \_/ ] SN
NH
4'\‘ (0] -
worlJ
N’N
1-1082 )\i
O
N/N
1-1083 )\i
O“'

Page 2hl




1-1084
o
N/N
1-1085 )\ﬁ
O
1-1086 @ )\g\
H
SNH
~N
sy
1-1087 NS Ay \Ni
H
NH
© (@]
SNH
sl e
1-1088 WN N SN
NH
0 o g
No

Page 2hm




[-1089

HO

[-1090

@“&Z

HO

[-1091

?“%

HO

[-1092

“NH
= /N/N\
F N | N A
vaR G
o) NH
O -

HO

[-1093

NH
= ~>N-N
HO | /[jl\N N\
N NN
Ly
o} NH
o}

No

Page 2hn




1-1094
\O\“b
= N/N
1-1095 F\»/”\T:::] /l\jil
(@) ’.
\13"<:7
“NH
ey
1-1096 N N \N/L§j§L
N
F— o H NH
\O
N/N
o ?L )\i
0‘“
N/N
1-1098
o“‘

Page 2ho




= N/N
1-1099 /O )\i
G
o
f
1-1100
OH O
o
“NH
N
slgs
1-1101 ~N NN
o H NH
OH
o
=N “NH
N
1-1102 NN
A NH
(@] b
o
SNH
=
HO | |
1-1103 N
H

Page 2hp




NH
= >N-N
HO | NN
1-1104 DN NSNS
o H NH
o)
= N/N
1-1105 p' )\g\
Oll-
/ o
No
“NH
= N/N
N | X S
1-1106 Q NTON
NH
/o o) el
\O,Q
NH
sl e
1-1107 Q'N N SN
© o
HO
= N/N
1-1108 pf )\i
/Oll- O
HO"

Page 2hq




“NH
N
sles
1-1109 ON NSNS
0 H
_ NH
D AN

NH
_ N
eves
1-1110 DN NE
o M &/ NH

F

“NH
- O
11111 ?\N \Ni
© NHH 7 N
AN

P o I8
%

@)

\
1-1113 N |

Page 2hr




NH
~N
= ZONN
\ x> S
-1114 NN "
N o =
5o w0
0
0= NH
N
@S
N —
1-1115 N~ N
H NH
o b
No
N/N
1-1116 )\ﬁ
HO
“NH
_N
1 [
1-1117 O/ N \Ni
NH
N o!
\O\“Z 7
N/N
1-1118 )\ﬁ

F/\/N

Page 2hs




\ NH
11119 Q o /=N @
\N\ N/\:/\OH
\H \N/ -
7\
\ NH
1-1120 Q o /=N O
\N)j)km/\rOH
\H \N/
SNH
/| = N/N\
I‘llZl F/,,'V/N N \N —
H
0 NH
o \\é\OH
N/N
1-1122 )\g\
“NH
sy
11123 /O\O/N N \Ni
NH
© (@] -

HO

Page 2ht




1-1124
HO“
N/N
1-1125 )\i
o“‘
N/N
1-1126 )\i
o
\
N/N
1-1127 )\i\
|
o“‘
\
N/N
1-1128 )\ﬁ

Page 2hu




NH
sy
1-1129 HO\O'\\N H \N ~
© o
Nor
1-1130
1-1131
1-1132
=\ NH
N /N _N
L o
11133 NN
H NH
(0] -




5,

1-1134
O ’_
SNH
~N
sl
\\N N =
1-1135 ,7 N N)\i\
NH
0 O S
NH
_N
sy
\\N X <
1-1136 W ” N
NH
O © O -
(e
N/N
1-1137 )\ﬁ
-
I/O
N’N
1-1138 )\g\

Page 2hw




11139
oy
N/N
1-1140 )\i
,, N
o, Q )\g\
\\ \
N/N
11142 )\i
2O\
N/N
1-1143 )\i
\\ \

Page 2hx




NH
= ZNN
\ X S
1-1144 N N)\ﬁ
N s
O e
NH
1-1145
1-1146
1-1147
1-1148

Page 2hy




— Z NN
\ N S
1-1149 N N)\i\NH
N o
SIS
0
“NH
= ZNN
\ X S
1-1150 N~ N "
N (@] -
eI
0
SNH
= ZNN
\ X S
1-1151 N~ N "
N o
O e
0
\NH
|_1152 F \\\N /‘ﬁ
0
.,,O
\
N/N
1-1153 )\i\
"/o

Page 2hz




?WZ

-1154
.,,O
N’N
-1155 )\i
,,,O
N/N
1-1156 )\ﬁ
.,,O
NH
N
ey
1-1157 \(N N \Ni
@] H NH
o
oy
1-1158 KT;L )\i
"/O/

Page 2ia




NH
N
g\ jos
N N A
1-1159 <::1: N“ N
0 NH
OH O 3
"/O/
NH
-N
o LGS
N NSNS
1-1160
¥ o M NH
O O
"/O/
“NH
-N
o L L0
N P
1-1161 2:7’ NN "
O e
"/O/
NH
= | = N/N\
1-1162 <STI[;N NN
N H
ol NH
N o!
1-1163

Page 2ib




\
1-1164 N—/ ] N

N/N
1-1165 )\i

N/N
1-1166 )\ﬁ

HO

1-1167

“NH
N
/N\
N \
N7 N
H

HO

f I
1-1168

HO“

Page 2ic



\)
N
1-1169 O/ Q” N
NH
O (@] S N

NH
_N
sy
N P
1-1170 NN
o) o)

N’N
1-1171 J\i

N/N
1-1172 )\i

O“'

N/N
1-1173 )\i

O

Page 2id




1-1174
o“‘
NH
N
o
1-1175 NN
H
F
N/N
1-1176 )\i
F
Q
1-1177 )\i
"/O/
SNH
N
o
~ ~
-1178 N N
"/O/

Page 2ie




1-1179
‘\\O\
NH
_N
sy
\\N X S
1-1180 W ﬂ N
NH
0 O S
bt
//O
Q
1-1181 )\i
"/O/
N/N
1-1182 )\i
HO\“
N/N
1-1183 )\ﬁ
D
DD

Page 2if




NH
_N
— ZNN
\ > S
1-1184 N // N
NH
;N (@) -
OO HO"O
“NH
_N
= 77 N7
\ x> S
1-1185 N /, N
NH
XN O
OO HO’@
N/N
1-1186 )\g\
o
NH
_N
sy
1-1187 N N SN
NH
© o
o
\
N/N
1-1188 )\ﬁ

Page 2ig




NH
_N
/N\
N~ —
N~ N
H

1-1189
o
I/O
\
N/N
1-1190 @ )\i\
o
N/N
1-1191 Q )\i
5
N’N
1-1192 )\g\
o
SNH
~-N
sles
11103 HO\O’N NSNS
o H
(0]

No

Page 2ih




“NH
_N
/N\
N —_
N~ N
H

11194
O/
NH
~N
. jos
N X SN
1-1195 O/ N" N
NH
0 o 5
;‘: "/O/
N/N
11196 )\g\
HO
N/N
1-1197 )\i
HO“'
N/N
1-1198 )\i
HO

Page 2ii




1-1199
o
HO™
= N/N
1-1200 )\g\
o
@] ’_
NH
~N
sles
N S A
11201 O/ NTON
NH
O (@) S
QL
1-1202 )\ﬁ
OH
NH
-N
g\ jos
Fal N S A
1-1203 AV N N
(@) NH
o
OH

Page 2ij




“NH
= = N/N\
F N | P
VARG
o) NH
o

1-1204
o
\
N/N
1-1205 )\i
o“‘
SNH
~-N
ey
N N S
1-1206 7@ N N)\i\
F
NH
F © @]
(0]
Q j@i
1-1207 O’ )\i
"/o/
N/N
1-1208 )\i
‘\\OH

Page 2ik




N/N

1-1209 )\i
"OH

Q

1-1210 )\i
"/O/

Q

1-1211 )\ﬁ
"’OH

Q

1-1212 )\ﬁ
OH

\

N/N

1-1213 )\i\

HO“

Page 2il




N/N
1-1214
NH
HO“
N/N
= gy *ﬁ
o“‘
N/N
- gy *ﬁ
o
“NH
_N
sles
N WP
1-1217 @ NT N
NH
N © O -
o
\
N/N
1-1218 J\i
,,,O/

Page 2im




/N

Z "N

1-1219
O b‘
F
“NH
N ] r\N/N
NS
1-1220 \ON N \N)i
NH
0 5 k*
F
“NH
— Z>N-N
\ X S
1-1221 N~ N "
N O -
</§ 0]
0
— =
\
1-1222 N
HO
o
“NH
— Z>N-N
\ X S
1-1223 N /, N
NH

Page 2in




NH
~-N
\\ ZTINTIN
"\ —
1-1224 N— N
N NH
_0, 0] .
0wl
f
1-1225
O @] ’_
Q‘OH
SNH
-N
sy
N PN
11226 (:::]/ NN
NH
0 0 5
“1OH
N/N
11227 f:;:l\ /l\:il
1-1228

NH
eNes
0 VQH "~
O g Ng

Page 2io




1-1229

1-1230

1-1231

1-1232

1-1233

Page 2ip




NH
sles
1-1234 SO N N \Ni
0 e
o
= N/N
Q N
S
N
“NH
1-1236 “\NO N \N)iNH
S
O
“NH
1-1237 O’N N \Ni
(0] S NH
N
=\ NH
1-1238 = N SN
NH

Page 2iq




=\ NH
N/N
1-1239
HO
= N/N
1-1240 \( )\ﬁ
HO '
1-1241 Q )\ﬁ
Ho\"

NH
~N
sles
N X S
1-1242 \( NN
NH
© (@) -

«0OH

N/N
1-1243 )\i\

-\\OH

Page 2ir




1-1244
“NH
= ~>N-N
N\\ N | N \\
1-1245 \O» NN
0 NH
o
“NH
— Z>N-N
\ x> S
1-1246 N— N
N NH
0 N O
|9 oy,
NH
_N
— Z NN
\ > S
1-1247 N— 7N
N NH
0O = o
0wl
\
N,N
1-1248 )\ﬁ

"’O

Page 2is




1-1249
0] ’_
/
><g
SNH
_N
= ZONTN
\ > S
11250 N N)\i
\N g NH
O e
NH
N
— Z NN,
\ X S
1-1251 N— ] N
N &/ NH
Oé HO’Q
“NH
= = -
HO, | L
‘. N N~ =~
1-1252 D’ N" N
o) NH
o
/
o
NH
= =>\-N
HO | NN
N N
1-1253 b u N
0 NH

Page 2it




11254 O/N N
0 o) &/ NH
NG
NH
= Z NN,
1-1255 ril ¢ ] SN
N &/ N2
0
“NH
= ZNN
1-1256 N—¢ , SN
N S NH,
)
“NH
— Z NN,
1-1257 ril % ] SN
N e
O Wl
SNH
~ ZN-N
1-1258 ril ¢ ] SN
NH

O el

Page 2iu




1-1259
NH
HO
“NH
sles
X H
O O NH
O —
=N
=\ NH
N /N
(L0
" —
1-1261 /H N
g N
HO! -
3
=\ NH
1-1262 ZON \Ni
H S NH
o}
NH
_N
@Lf 1
N P
1-1263 O/ NN
0 0 NH
o -
“OH

Page 2iv




ses
N | P
1-1264 Q/ N“ON "
0 0 S
t “OH
Qf
1-1265 )\i
g/ NH
“'OH
Q Py
1-1266 )\i\
O Q
OH
NH
= N/N
/\ - \\
1-1267 N= T N
N g/ NH
O W
“NH
_N
-~ N N\
N —_y
1-1268 ] N

NH

o

O Z/ N
"t __
/

Page 2iw




1-1269
,,,O
\
N/N
1-1270 )\i
N/N
1-1271 )\ﬁ
“NH
_N
sy
-
1-1272 N N SN
NH
© o
— =
\
1-1273 N~
N
HO
o

Page 2ix




NH
~N
L
N N S
1-1274 N N)\i
(@) (@) NH
(@)
SO
“NH
N
ses
N =~
1-1275 N SN
o M NH
. o
SNH
~N
sy
N N S
1-1276 N N)\i
H
© O/ g
HO™
“NH
SBeA
N | X SS
1-1277 \( NTON
(@] S NH
o5
\
N/N
1-1278
HO“

Page 2iy




1-1279
O ’_
HO'Q
NH
— ZSN-N
\ S
1-1280 N— , SN
N o ™
4 0
NH
_N
S _ 0
—
1-1281 N—/ [ \N)\i\
N &/ NH
4204
“NH
= N/N
7\ o )
-1282 N=C 7 N
N M
30
SNH
= N/N
7N\ e
-1283 N=" 1 N
N &/ \H
3 N0

Page 2iz




?“i

1-1284
F
NH
_N
© @Lf 2
1-1285 A N \N =
VA
0
F
N/N
"'o
\
N/N
1-1287 )\i\
/
o
\
Q
1-1288 )\g\
o/
I/O

Page 2ja




1-1289
/
O
N/N
11290 )\i
"OH
N/N
1-1291 )\i
HO“'
\
N/N
1-1292 )\ﬁ
HO
\
N/N
1-1293 )\ﬁ
o“‘

Page 2jb




1-1294
NH
b‘\\o\/
= N/N
1-1295 HO"' )\i
o
o
SNH
sy
1-1296 HOUN H \N)i\
NH
© o
o
1-1297
1-1298

Page 2jc




NH
_N
/ 7TNTN
\ o Jw
N g N
Hoﬁ \o'Q
NH
_N
/ 7TNTN
\ o Jw
1-1300 N= l N
N &/ NH
Hoﬁ o
SNH
= | N/N
N
1-1301 \( )\ﬁ
o)
HO!-
o
“NH
= = N/N\
N | P
1-1302 \( NT N
o N &/ NH
o)
N/N
1-1303
HO"

Page 2jd




1-1304
NH
’@
“NH
_N
oS
1-1305 7@/'\' N SN
F
NH
© (@) -
il
NH
_N
sles
N X S
1-1306 7@/ NN
F
0 NH
0
HO
SNH
_N
— Z NN
\ S S
1-1307 NN
N o
HO!
O @
o)
SNH
_N
— Z NN
\ x> S
1-1308 NN

Page 2je




= = N/N\
o [T LD
1-1309 b NN
0 NH
O -
N
0
“NH
= ~Z>N-N
o | | ﬁ\\
1-1310 b NN
0 NH
o
N
o"
NH
sles
N N N S
1-1311 7 | H N/‘ﬁ
0 NH
N o
e
SNH
sWes
N_ _N PN
o) NH
N F o =
=\ O NH
N
o
1-1313 ZON \Ni
NH

Page 2jf




1-1314

1-1315
|4o“
= \\Nki
N/N
1-1316
Hcr“
\
N/N
1-1317 /J\\:§i~
Hcr“
N,N
1-1318 /L\jil

HO“'

Page 2jg




1-1319

1-1320

1-1321

1-1322

1-1323

/

o“‘

Page 2jh




1-1324

1-1325
1-1326
NH
_N
— Z NN
\ ~ ~
1-1327 N—t N
N 5/ \H
/< /lll/b
HO
SNH
= N/N
74 \ - \\\
1-1328 N=" 7 N
N NH

Page 2ji




NH
_N
awes
1-1329 N=C 1 N "
N g b
Oy e
0
NH
sles
1-1330 /O\O‘\\N H \Ni
o) NH
O -
ey
NH
= | =~ N N\
1-1331 /O\O\“N N SN
NH
© o
o
“NH
ey
N WP
1-1332 Q N~ N
N
—/ o M )\g\NH
o
o
SNH
= = N/N\
1-1333 oN | N \Ni
- NQ
—/ o H NH

Page 2jj




N
1-1334 N
0 0 NH
’ @
"/O/
NH
_N
— ZNN
\ =~
1-1335 N /, \N)\i
NH
4 °
HO\O
“NH
_N
— Z NN
\ W
-1336 NN "
N o
O e
0
“NH
_N
oL
N P
1-1337 \( N~ N
0 NH
o
NH
_N
eWes
N N A=
1-1338 N~ N

Page 2jk




N
\)
1-1339
NH
oL
“NH
_N
— AN-N
\ X >~
1-1340 N /, N
N NH
_0, O
SR,
“NH
_N
\ X S
1-1341 N /, N
N NH
-0 N O
1) iy
=N “NH
N
1-1342 Y \N)i
H NH
O -
oL
0
=N ONH
1-1343 Z> N \N)i
H NH
0 b
N
o

Page 2jl




1-1344
c>
N/N
1-1345 /l\jgi\
NH
o“‘
N/N
N\
1-1346
“NH
= ~>N-N
N | —
1-1347 S WI:::T*N NN
H
© o
N/N
1-1348 /l\:§;

HO!"
<3

Page 2jm




1-1349
H
© o
\
N/N
1-1350 )\i
o
SNH
~N
© @Lf !
X~ Sy
1-1351 N~ °N
[7 N
0
No
“NH
~N
sles
1-1352 O/N N \N)i
NH
0] (@] S J
\O,Q
N/N
1-1353 @ )\i

O“'

Page 2jn




NH
i@
1-1354 N NN
oJ ; o H &/ NH
“NH
_N
= | =~ N \
N NP
1-1355 . N~ N
e S @) H g NH
o
SNH
_N
— Z NN,
\ X S
1-1356 N /, N
NH
4 O.{j
HO i
“NH
1-1357
o)
OH
\
N/N
1-1358
OH

Page 2jo




NH
_N
— Z NN
\ x> =~
1-1359 N~ N "
N 0
e
SNH
= =~ "N N\
1-1360 S N | AN
- N7 N
o H N
&F
“NH
= = N/N\
1-1361 S PPN
- N~ N
o M e
1-1362
SNH
_~y-N
1-1363

Page 2jp




NH
= ZNN
\ N S
1-1364 N N/l\jil
:N S NH
O WD
SNH
1-1365
1-1366
1-1367
“NH
sl e
1-1368 Néi:[jN N '\N/thgi\
- o H
N F ©

N\
NH
oL
O

Page 2jq




N/N
1-1369 )\g\
5
ﬁ I~
1-1370 )\i
HO
N/N
1-1371 )\g\
HO
\
N/N
1-1372 )\ﬁ
NH
o
\
N/N
1-1373 J\ﬁ
o“‘

Page 2jr




?“%

1-1374
o
\
N/N
1-1375 )\i
o“‘
\
N/N
1-1376 )\ﬁ
l N
o
SNH
_N
sles
N A
1-1377 3 N~ N
6 O H &/ NH
|
No
“NH
~-N
0
1-1378 OfN N \N)i
NH
o © o =

AN
O

Page 2js




1-1379
NH
o o
\O\\‘Z 7
Q @8
1-1380
FIN )\i
g/ NH
ol
“NH
_N
N P
1-1381 Q’ N~ N
N
F— H NH
o b
o
“NH
= | = N/N\
1-1382 Pe™N N N \N)i\
o M NH
o
o
“NH
sles
1-1383 PN N SN

Page 2jt




NH
_N
N =
1-1384 N N
T
“NH
_N
"\ —y
1-1385 N~ °N
g o " NH
o
o
1-1386
1-1387
SNH
=
1-1388

Page 2ju




P

1-1389
\0“‘
N/N
1-1390 J\ﬁ
HO“'
N/N
1-1391 )\ﬁ
o“
SNH
i N
N/\
/\ o
1-1392 N=C"] N
N g/ NH
N/N
1-1393 )\i

O

Page 2jv




1-1394

[-1395

1-1396

[-1397

N *ﬁ

O“'

[-1398

el i

O

Page 2jw




\ NH
1-1399 FJ o =N O
\N%N%OH
\N N H
N N
7\
\ NH
1-1400 F"% 5 /=N O
\N)j)kN/WOH
\N A H
NN
N’N
1-1401 )\i
o“
N’N
1-1402 )\i
HO
N’N
1-1403 )\i
o“

Page 2jx




1-1404
o
Hob
NH
= NN
1-1405 N/ SN
N e
O Wl
9
= N/N
1-1406 Q )\g\
o
HO )
7 N/N
1-1407 F\OQ )\ﬁ
o
g
“NH
= ZNN
-1408 N SN
N NH

Page 2jy




NH
— Z>N-N
\ x> S
1-1409 N /, N
oy 0 ,b
HO
N’N
1-1410 )\ﬁ
o
\0“‘
\
N/N
1-1411 )\i\
N
o“
\
N/N
1-1412 )\i\
o
\
N/N
1-1413 )\ﬁ
o

Page 2jz




1-1414

NH
= | = N/N\
N N
o7 N N)\i\
o M NH
o

1-1415

/
@)

“NH
oVes
N | WP
o) NH

(@) .

or a pharmaceutically acceptable salt thereof.

Page 2ka




[0006¢c]  In another aspect, the present disclosure refers to a pharmaceutical composition
comprising a compound disclosed herein, or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier, adjuvant, or vehicle.

[0006d] In yet another aspect, the present disclosure refers to the compound disclosed herein,
or the pharmaceutical composition disclosed herein for use as a medicament.

[0006e]  In a further aspect, the present disclosure refers to a use of a compound disclosed
herein, or a pharmaceutically acceptable salt thereof, or a pharmaceutical composition disclosed
herein, in the manufacture of a medicament for inhibiting TYK2 in a biological sample.

[0006f] In another aspect, the present disclosure refers to a use of a pharmaceutical
composition disclosed herein, or the compound disclosed herein, or a pharmaceutically
acceptable salt thereof, in the manufacture of a medicament for treating an TYK2-mediated
disorder, disease, or condition in a patient.

[0006g] In yet another aspect, the present disclosure refers to a pharmaceutical composition
disclosed herein, or the compound disclosed herein, or a pharmaceutically acceptable salt
thereof, for use in inhibiting TYK2 in a biological sample, or treating an TYK2-mediated
disorder, disease, or condition.

[0007] Compounds of the present disclosure, and pharmaceutically acceptable compositions
thereof, are useful for treating a variety of diseases, disorders or conditions, associated with
regulation of signaling pathways implicating TYK2 kinases. Such diseases, disorders, or
conditions include those described herein.

[0008] Compounds provided by this disclosure are also useful for the study of TYK2
enzymes in biological and pathological phenomena; the study of intracellular signal transduction
pathways occurring in bodily tissues; and the comparative evaluation of new TYK2 inhibitors or

other regulators of kinases, signaling pathways, and cytokine levels in vitro or in vivo.

DETAILED DESCRIPTION OF CERTAIN EMBODIMENTS

1. General Description of Certain Embodiments of the Invention:

[0009] Compounds of the present invention, and compositions thereof, are useful as

inhibitors of TYK2 protein kinase.
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[0010] The pseudokinase binding pocket of TYK2 contains a plurality of hydration sites,
each of which is occupied by a single molecule of water. Each of these water molecules has a
stability rating associated with it. As used herein, the term “stability rating” refers to a numerical

calculation which incorporates the enthalpy, entropy, and free energy values associated with each
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CLAIMS

We claim:
1. A compound of formula I:
R7
RS _N
s
RSN

or a pharmaceutically acceptable salt thereof, wherein:

R3?is -C(O)NHz; -C(O)NHR3*A; or -C(O)N(R**)z;

R® is hydrogen, or -L*-R;

R® is hydrogen, R, or RE;

or R® and R® are taken together with their intervening atoms to form a 4-7 membered partially
unsaturated, or heteroaryl ring having 0-3 heteroatoms independently selected from nitrogen,
oxygen, and sulfur, wherein said ring is substituted by R and n instances of R®;

R”is -NH2, or -NHR"A;

Lis -N(R)-;

R3\ is RB, and is substituted by q instances of R, provided that R®* is not phenyl;

R7A is selected from the group consisting of hydrogen, methyl, P : ,

N
,and OQ ;

R is R” or RB, and is substituted by r instances of R®;

each instance of R” is independently halogen, —-CN, —-NO2, -OR, -SR, -NR2, -S(O):R,
-S(0)2NR2, -S(O)R, -S(O)NRz, -C(O)R, -C(O)OR, -C(O)NRz, -C(O)N(R)OR,
-OC(O)R, -OC(O)NR2, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR2, -N(R)C(NR)NR:,
-N(R)S(0O)2NRz2, or —-N(R)S(O)2R;

each instance of RB is independently Cis aliphatic; phenyl; a 5-6 membered monocyclic

heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
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sulfur; an 8-10 membered bicyclic heteroaryl ring having 1-4 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; a 3-7 membered saturated or partially unsaturated
carbocyclic ring; a 3-7 membered saturated or partially unsaturated monocyclic heterocyclic
ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and sulfur; or a
7-12 membered saturated or partially unsaturated bicyclic heterocyclic ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur;

each instance of RC is independently oxo, halogen, -CN, -NO2, —OR, -SR, -NR2, -S(O):R,
-S(O)2NR2,  -S(O)R, -S(O)NR2, -C(O)R, -C(O)OR, -C(O)NR2, -C(O)N(R)OR,
-OC(O)R, -OC(O)NR2, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR2, -N(R)C(NR)NRz,
-N(R)S(O)2NRz2, or —N(R)S(O)2R or an optionally substituted group selected from Ci-s
aliphatic, phenyl, a 3-7 membered saturated or partially unsaturated heterocyclic ring having
1-2 heteroatoms independently selected from nitrogen, oxygen, and sulfur, and a 5-6
membered heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen,
oxygen, and sulfur;

each R is independently hydrogen, or an optionally substituted group selected from Cis
aliphatic, phenyl, a 3-7 membered saturated or partially unsaturated heterocyclic having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur, and a 5-6 membered
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur, or:
two R groups on the same nitrogen are taken together with their intervening atoms to form a
4-7 membered saturated, partially unsaturated, or heteroaryl ring having 0-3 heteroatoms, in
addition to the nitrogen, independently selected from nitrogen, oxygen, and sulfur;

wherein each hydrogen bound to carbon can be optionally and independently replaced by
deuterium; and

each instance of n, g, and r is independently 0, 1, 2, 3, or 4.

2. The compound of claim 1 of one of formulas I1 or 111:
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R6 N \
Z2 \ie N \N ~
x

R5
-
R> °N HN o)

H,N o R3A

11 i
or a pharmaceutically acceptable salt thereof.
3. The compound of any one of claims 1 or 2 of formula V or VI:

R7

7 6
R6 1 R ~ N/N\
Z NN R. N =
R, A A= NN
N N 5A (e
" o R HN
R HoN R3A
V Vi

or a pharmaceutically acceptable salt thereof.

4. The compound of any one of claims 1-3 of formula V-a or Vl-a:
R7
7
R _ N’N\
Z>N-N R N
) N7 N
Ro Ay |
N N R5A (0]
| on o HN
R HoN R3A
V-a Vl-a

or a pharmaceutically acceptable salt thereof.

5. The compound of any one of claims 1-4 of one of formulas V-c or VI-c:
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6. The compound of any one of claims 1-5, wherein R5 is Nx F
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or a pharmaceutically acceptable salt thereof.
11. A pharmaceutical composition comprising a compound according to any one of claims 1-
10, or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier,

adjuvant, or vehicle.

12, The compound of claims 1 to 10, or the pharmaceutical composition of claim 11 for use

as a medicament.
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13. Use of a compound of any one of claims 1-10, or a pharmaceutically acceptable salt
thereof, or a pharmaceutical composition of claim 11, in the manufacture of a medicament for
inhibiting TYK2 in a biological sample.

14, Use of a pharmaceutical composition of claim 11, or the compound of any one of claims
1-10, or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for
treating a TYK2-mediated disorder, disease, or condition in a patient.

15.  The use of claim 14, wherein the disorder is selected from an autoimmune disorder, an
inflammatory disorder, a proliferative disorder, an endocrine disorder, a neurological disorder, or
a disorder associated with transplantation.

16.  The use of claim 15, wherein the disorder is an autoimmune disorder.

17.  The use of claim 16, wherein the autoimmune disorder is selected from type 1 diabetes,
ankylosing spondylitis, cutaneous lupus erythematosus, systemic lupus erythematosus, multiple
sclerosis, systemic sclerosis, psoriasis, Crohn’s disease, ulcerative colitis, and inflammatory
bowel disease.

18.  The use of claim 15, wherein the disorder is an inflammatory disorder.

19.  The use of claim 18, wherein the inflammatory disorder is selected from rheumatoid
arthritis, asthma, chronic obstructive pulmonary disease, psoriasis, Crohn’s disease, ulcerative
colitis, and inflammatory bowel disease.

20.  The use of claim 15, wherein the disorder is a proliferative disorder.

21.  The use of claim 20, wherein the proliferative disorder is a hematological cancer.

22.  The use of claim 20, wherein the proliferative disorder is a leukemia.
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23. The use of claim 22, wherein the leukemia is a T-cell leukemia.

24.  The use of claim 23, wherein the T-cell leukemia is T-cell acute lymphoblastic leukemia
(T-ALL).

25. The use of claim 20, wherein the proliferative disorder is associated with one or more

activating mutations in TYK2.

26.  The use of claim 15, wherein the disorder is associated with transplantation.

27.  The use of claim 26, wherein the disorder is transplant rejection or graft versus host
disease.

28. The use of claim 15, wherein the disorder is an endocrine disorder.

29.  The use of claim 28, wherein the endocrine disorder is polycystic ovary syndrome,

Crouzon’s syndrome, or type 1 diabetes.

30.  The use of claim 15, wherein the disorder is a neurological disorder.

31.  The use of claim 30, wherein the neurological disorder is Alzheimer’s disease.

32. The use of claim 14, wherein the disorder is associated with type I interferon, IL-10, IL-

12, or IL-23 signaling.
33. A pharmaceutical composition of claim 11, or the compound of any one of claims 1-10,

or a pharmaceutically acceptable salt thereof, for use in inhibiting TYK2 in a biological sample,

or treating a TYK2-mediated disorder, disease, or condition.
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