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"Protective Groups in Organic Synthesis", third edition T.W. Greene & P.G.M. Wutz,

Wiley- Interscience (1999).
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Dirk Hendriks, Simon Schare and Marc van Sande, Clinical Chemistry, 31,1936-1939
(1985); and Wei Wang, Dirk F. Hendriks, Simon S.Scharpe, The Journal of Biological
Chemistry, 269,15937-15944 (1994).
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YAEA
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Bale ga (Jlad () 550) pelall A 53 5f caie LW g A sile Al 53 oo o (1) Bpall 53
iy sl Lol sl e olaie) Ala sabe f cliide s3la § LV an U piha 530 Luse
0 o e sl £99 = 4,00 e JBd) da e A asall S Y e
e ol 700 = Ve e e sl AV = ) e e JER i e 38l ZA

A Y)Y 5 e 050 Ayl ol paen cladll o))

g o ete (1) Ral 4l LS se e AV ana 1S 5 sl ¢ Y] Lead o4
A e B2 Lo 53 e g 8 (pe et o5 LS gelel) Gl 53 o cie LV Y e

Alds sale J cddisasle § (LiVaua
A_J;_:SJALBM‘;N}&\M@\JAM%JBML&;t\J’S'aY\L'aj)éﬁ
o 8 et 5 LS bl ol 450 o (lVasa N s 153 o e S of1) Ansal

Alda Jf cdiisa sale o LY aua A s saelue 50k
3 Sl all dua gl gul) Aila gl Lgd (1) Anpall Ll il ol e gl sl Lad Jadn
D JBa) s o oo A i) LAY 8l i (1) Akl

u'aL__A;Y[ (ethoxycarbonyl) oxy] methyl esters s «(pivaloyloxy) methyl esters

.carboxylic acids 4xluS 5 S

YAEA



(Auaitl Cia gl

p el ) adul AR s

Micromass ZQ 3t&) (ulie o VG Plat form I Al Lulie Jo S Cadall Joad 5
e el e ESH Cadall Qe 5 L (LC-MS) g S (o) Aty Ay 353

Gl g Sy S Ay d__n s 39 )y—all Micromass LCT b (| A I S9N

Varian UNITY plus 400, adall (unlie daud 53 'H NMR @iluls ¢l 2] & .(LC-HRMS)
e 3y Lasalee 5600n gefee Lt 'H o Je Jeas Al 500, 600
CDsCN 4§ D,0 5 (DMSO 3 NMR (pushiiinall (555} ()0 ke Jrmns o - M 5l
el Sl iel ae sl B e 5adl Adhasl sl 51 elac) o . agie Jadlas 4

Merck Silica gel 60 plaas by L BN MY PN § FOZNR | % [ NP N (PN IR SR

T, Ads 1) ACD dpend olaan by 433U LS yall dpasdi o5 (e o, Yo — v, 0 1Y)

Ja€ cdaasial) ;L}A;lg‘ ﬁ#&w}awhu‘\'~~\' _99.1}9\\ ‘;3_)31..4.“
(\)é_)dtm
:MJM\‘&C_@},}

2- [ (6-aminopyridin-3-yl) methyl] -5- (1,1'-biphenyl-3-yl)-3-mercaptopentanoic acid

3- (1, 1-Biphenyl-3-vDpropanal (\)

YAEA

\o



y4 -
Y,£f caa +,901) B-iodo-1, 1-biphenyl (Jse o /€8 cpa +,818) Ga Jslae
DMF (J— ¥) & tetrabutylammonium chloride a5 gal i s =Ly w8 (Jse
(a—n +,YYY) 5 ¢ allyl alcohol ;\gm JsaS (dse Lo 00T ¢da + Y0V dil] 5 il
palladium (1) (Js« sle +,V € ¢pa0 YY) 5 ¢sodium hydrogencarbonate (Jse e AT
Lg__\sq*isjeiélbm.&cu\Asw&é)ﬁ\s_)l);l;ﬁm@lsl\ <l 54 ¢ acetate
i) et 5Dl ol s Al Al 52l Jusd 5 BOAC Al 50 Jolil
e s Gl il s )Ss Juaill ach 1o 38 g NaySO4 (358 ity el ye 20 elally
3-(1, 1'- (ZM‘ (a—a v, 10 Y) A i) salll (V @ € ¢ heptan/tert-butyl methyl ether)

.biphenyl-3-yl) propanal
(<)

tert-Butyl 5-(1,1'-biphenyl-3-y1)-2-({6-[(tert-butoxycarbonyl)amino]pyridin-3-yl}

methyl) pent-2-enoate
: (d_y: ‘;J.A AR c\,~°/\) (e d}l;.e :L"ALA‘\ ?3

tert-butyl 3-{6-[(tert-butoxycarbonyl) amino] pyridin-3-yl} -2- (diethoxyphosphoryl)

propanoate

(Pre ) B 200 dsa (e VYV a0V 1Y) (e Jslae Y s THF (Je £)
Al 25 Jalal 13 Y L AGs Te sadd 70 die Ladal ul pig 270 xe THF (da ¥) (8
(J— ¥) =& 3- (1, I'- biphenyl-3-yl) propanal (Jse e Y,V ¢aa ,0AY) e Jslas

Al 5 el oy Aol YY ae e 45l 5 a Aa o ) by Jelddl s & i THF

YAEA



N
pint g celay NHCl W ‘?_“LQ Jslae ddaud g (é)ma.n skl Jue A «EtOACc
(Y 1 Yo (EtOAc / toluene) sl il o silas Sy Juadl el o385 s NaySO4 G358

(XY cpa V) v 0) Aatall salall

tert-butyl 5-(1,1'-biphenyl-3-yl)-2-({6- [(tert-butoxycarbonyl)amino] pyridin-3-yl}

methyl) pent-2-enoate

. E/Z-isomers (s Jadas
(=)

tert-ButY1 5-(1,1'-biphenyl-3-yl)-2-({6-[(tert-butoxycarbonyl)amino|pyridin-3-y1}

methvl)-3-r (4-methoxybenzvl) thio’) pentanoate

(J— Y) —2 4-methoxy-a-toluenethiol (Jse Lo €1V ¢a ©,0A) e Jslaa dallase 5
REEREREYN H@ﬁ%%\yhﬂ\Bjﬁh‘pmmaﬂ\ J)L?EQJ\;DMF
Yoo A can), YY) o Jslas sl @ o Same )y A7) sodium  hydride p g2 gea

F(dse e

tert-butyl5- (1, 1'-biphenyl-3-yl)-2- ( {6- [ (tert-butoxycarbonyl) amino] pyridin-3-yl}
methyl) pent-2-enoate
da die dela Vo 3aa) Jelall Jada & 5 ey die ol ggd) J_)L?:I&_.QL}DMF(L}QO)‘;

.U_a‘)_a\‘;u\ ;u:u\ﬁjEtOAC:Uau‘ﬁM éjEtOAC;\Lu\_’gﬂ\j:\éiﬁeﬁ%)ﬂ"&J‘_);

YAEA
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uag.a‘,_.“ t_o‘_);jil_.ai)g \.g.cha__slj cu).._\s_)ﬁj «NaySO4 é}ﬁa:!)ma-“ 2\.9.:5:“ “—‘,—.\93353

(£8+ caa),¥0V) aadl (V2 VY (EtOAc | toluene ) : ¥ ¢ heptan/EtOAc)

tert-butyl 5-(1,1'-biphenyl-3-yl)-2-({6-[(tert- butoxycarbonyl) amino] pyridin-3-yl}

methyl)-3- [ (4-methoxybenzyl) thio] pentanoate

2-r (6-Aminopvridin-3-yl) methvll-5-(1, 1'-biphenyl-3-yl)-3-mercaptoPentanoic acid (9
D(dse e Vo cax 1) AN

tert-Butyl 5-(1,1'-biphenyl-3-yl)-2-({6-[(tert-butoxycarbonyl) amino] pyridin-3-

yl}methyl)-3- [ (4-methoxybenzyl) thio] pentanoate

E TN RPN oD aea (a1, 4) s triethylsilane (b Jiy DG (de +,V0) B
ey el ol aay o 3 sy lelu ¥ aad o e I Jslaall opad & . trifluoroacetic acid
i Ga shd )% C8 dgee) ouSall gkl 53 HPLC ddaud g Ainal 3alall 485
Ay o sl DA G e 10,10 o (55 MeCN 70 o las e Z)
= G anl LS aulaill 5350 € e G (ATA aa ¢, TEY) trifluoroacetic acid

+eailly Cadadll aay trifluoroacetic acid Sinad 5l

'H NMR (400 MHz, CD3CN/D,0): 8 7.70 (dd, J = 2.1, 9.2 Hz, 0.5H), 7.66 (dd, J = 2.1,
9.2 Hz, 0.5 Hz), 7.61-7.58 (m, 2H), 7.53-7.51 (m, 1H), 7.46-7.41 (m, 4H), 7.38-7.32 (m,
2H), 7.22-7.16 (m, 1H), 6.88 (d, J = 9.1 Hz, 0.5H), 6.84 (d, /= 9.1 Hz, 0.5H), 3.10-2.74

(m, 6H) 2.17-2.04 (m, 1H),1.91-1.78 (m, 1H). *C NMR (101 MHz, CD;CN/D;0): &

YAEA
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175.3, 174.9, 153.0, 146.0, 145.8, 142.3, 141.1,140.9, 134.0, 133.9, 129.4, 129.2, 127.9,
127.9, 127.8, 127.3, 1272, 127.1, 124.9, 124.8, 124.4, 124.1, 113.9, 113.8, 53.6, 53.0,
41.3, 40.5, 37.9, 33.1, 33.0, 31.2, 30.3. HRMS (ESI) calculated for C3HysN>O,S

393.1637 (M+H)", found 393.1650.

2-[(6-Aminopyridin—3-yl)methyl]-3-mercapto-5-(1-naphthyl) pentanoic acid (3—la3 &

N ) e b aiall ol e

'Y NMR (400 MHz, CDCL): & 8.14-8.10 (d, 1H), 7.93-7.89 (d, 1H), 7.80-7.54 (m, 1H),
7.67-7.35 (m, 6H), 6.83-6.77 (m, 1H), 3.52-3.35(m, 1H), 3.22-3.12 (m, 2H), 2.90-2.80
(m, 3H),2.25-2.13 (m, 1H), 2.05-1.87 (m, 1H). HRMS (ESI) calculated for C;1Hz;N2028

367.1480 (M+H)", found 367.1497.
2 (V) A B
2- [ (6-Aminopyridin-3-yl) methyl]-5- (3-cyanophenyl)-3-mercaptopentanoic G—alds
N Jlie b aial ol el G acid
'H NMR (400 MHz, CD;CN/D,0): § 7.73 (dd, J=2.2, 9.3 Hz, 0.5H), 7.70 (dd, J=2.2,

9.3 Hz, 0.5H), 7.58-7.40 (m, SH), 6.90 (d, J=9.1 Hz, 0.5H), 6.88 (d, /= 9.3 Hz, 0.5H),

2.99-2.88 (m, 2H), 2.82-2.71 (m, 4H), 2.12-2.00 (m, 1H), 1.88-1.74 (m, 1H).

YAEA
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3¢ NMR (101 MHz, CD:CN/D,0): & 175.5, 174.9, 153.0, 146.0, 145.8, 143.1, 133.9,
132.4, 132.3, 130.3, 130.3, 129.8, 124.3, 124.0, 119.4, 113.9, 113.9, 111.6, 53.8, 52.8,
41.1, 40.2, 37.4, 32.5, 32.5, 31.1, 30.5. HRMS (ESI) calcd for C1sH20N30,S 342.1276

(M+H)", found 342.1277

:(8) A8 Jbe
5- [3- (Aminocarbonyl) phenyl]-2- [ (6-aminopyridin-3-yl) methyl] -3mercapto-
pentanoic acid

L e ledy ¢ by Jlie (g aiiall el e G
: @las 5 . 3-iodo-N-(2, 4,6-trimethoxybenzyl) benzamide

alaas ub 3-iodobenzoic acid (y—e 3-iodo-N- (2, 4,6trimethoxybenzyl) benzamid

Aol Slel al
'H NMR (400 MHz, CD;CN/D;0): § 7.72-7.67 (m, 1H), 7.65-7.61 (m, 2H), 7.52-7.49
(m, 1H), 7.42-7.35 (m, 2H), 6.89 (d, J = 9.3 Hz, 0.7H), 6.85 (d, J = 9.1 Hz, 0.3H), 3.00-
2.87 (m, 2H), 2.81-2.72 (m, 4H), 2.13-2.00 (m, 1H), 1.90-1.86 (m, 1H).
3C NMR (101 MHz, CD;CN/D,;0): § 175.7, 175.1, 171.5, 161.7, 161.4, 153.0, 146.0,
145.8, 142.1, 142.0, 133.9, 133.4, 132.7, 129.1, 127.8, 127.7, 125.5, 124.3, 124.0, 114.0,
113.9, 53.7, 52.6, 41.0, 39.9, 37.7, 37.6, 32.8, 32.7, 31.0, 30.4. HRMS (ESI) calcd for

C18H22N3O3S 360.1382 (M+H)+, found 360.1378.

YAEA
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2-[(6-Aminopyridin-3-yl) methyl]-5-[2-fluoro-4-(trifluoromethyl) phenyl]-3-

mercaptopentanoic acid

N iy e i aial o) T
'H NMR (400 MHz, CD;CN/D,0): & 7.75-7.71 (m, 1H), 7.56 (d, J = 1.6H, 1H), 7.47-
735 (m, 3H), 6.91 (4, J = 9.3 Hz, 1 H), 3.04-2.91 (m, 1H), 2.88-2.74 (m, 4H).
3¢ NMR (101 MHz, CD;CN/D,0): § 175.4, 174.9, 162.0, 161.4, 159.6, 153.0, 146.0,
145.9, 134.0, 1332, 133.0, 129.9, 124.2, 124.0, 121.4, 114.0, 113.9, 112.8, 112.6, 53.8,
53.0, 41.5, 40.8, 363, 362, 31.2, 30.6, 26.5. HRMS (ESI) calcd for CisHioFaN20,8

403.1103 (M+H)", found 403.1137.
(1) P Jhe
las 5 2- [ (6-Aminopyridin-3-yl) methyl]-5- (3-chlorophenyl)-3-mercaptopentanoic acid

N d Jle b el el e

'"H NMR (500 MHz, CD;CN/D;0): § 7.75 (dd, 0.5H), 7.72 (dd, 0.5 H), 7.56 (d, 0.5H),
7.54 (d, 0.5 H), 7.30-7.10 (m, 4H), 6.92 (d, 0.5H), 6.91 (d, 0.5H), 3.02-2.65 (m, 6H),

2.10-2.00 (m, 1H), 1.88-1.74 (m, 1H). MS (ESI) 351.1 (M+H)".

YAEA
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2- [ (6-Aminopyridin-3-yl) methyl]-3- (1, 3-benzodioxol-5-yl)-3-mercaptopentanoic

acid

N aby e b aial o By o

' NMR (400 MHz, CD;CN/D;0):  7.72(dd, 1H), 7.69 (d, 0.5H), 7.55 (s, 0.5H), 7.53
(s, 0.5H), 6.89 (m, 1H), 6.77-6.60 (m, 3H), 5.88(s, 2H), 3.0-2.70 (m, SH), 2.58-2.68 (m,
1H), 1.92-2.08 (m, 1H), 1.69-1.81(m, 1H). HRMS (ESI) calculated for CisHaeN2048

361.1222 (M+H)", found 361.1236.

L 32- [ (6-Aminopyridin-3-yl) methyl]-3-mercapto-5-pyridin-2-ylpentanoic acid
.3-pyridin-2- ylpropanal (s L.\,a AP Ja = c.jla.“ el M

'H NMR (600 MHz, D,0) & ppm 1.90-2.37 (m, 2 H), 2.70-2.98 (m, 3 H), 3.05-3.11 (m,

1 H), 3.12-3.24 (m, 1 H), 3.32-3.41 (m, 1 H), 6.89 (d, 1 H), 7.57 (s, 1 H), 7.75 (dd, 1 H), Ve

7.80-7.85 (m, 1 H), 7.88 (d, 1 H), 8.39-8.46 (m, 1 H), 8.54-8.60 (m, 1 H).

MS (ESI) 318.2 (M+H)".

YAEA
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2- [ (6-Aminopyridin-3-yl) methyl]-3-mercapto-5- (3, 4,5-trimethoxyphenyl) pentanoic

acid
N s e b el ol el

'H NMR (600 MHz, , CDsCN/D;0) § ppm 1.71-1.87 (m, 1H), 1.98-2.10 (m, 1H), 2.58-
2.70 (m, 1H), 2.73-2.87 (m, 4H), 2.90 (d, 0.5H), 2.88-3.02 (m, 0.5H), 3.65 (s, 3H), 3.75
(s, 3H), 3.75 (s, 3H), 6.48 (s, 1H), 6.49 (s, 1H), 6.88 (d, 0.5H), 6.89 (d, 0.5H), 7.52 (d,

1H), 7.67-7.72 (m, 1H). MS (ESI) 407.2 (M+H)",

el il & 5 2-[(6-Aminopyridin-3-yl)methyl]-3-mercapto-5-pyridin-3-ylpentanoic acid

. 3-pyridin-3ylpropanal (e i;a,\ ¢V a8y Jlie (8 afiall
'H NMR (600 MHz, CD;CN/D,0) & ppm 1.78-1.90 (m, 1H), 2.03-2.19 (m, 1H), 2.71-
2.78 (m, 1H), 2.78-3.02 (m, 4H), 3.07-3.18 (m, 1H), 6.90 (d, 1H), 7.56 (s, 1H), 7.73-7.76
(m, 1H), 7.91-7.95 (m, 1H), 8.40-8.44 (m, 1H), 8.55-8.59 (m, 2H).

MS (ESI) 318.2 (M+H)".

YAEA
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2- [ (6-Aminopyridin-3-yl) methyl]-5- [4- (cyanomethyl) phenyl] -3-mercaptopentanoic

acid
N e b el ol el

' NMR (500 MHz, CD;CN/D,0): & 7.99(dd, 0.5H), 7.96 (dd, 0.5H), 7.81 (d, 0.5H),
7.80 (d, 0.5H), 7.56-7.46 (m, 4H), 7.17 (d, 0.5H), 7.15 (d, 0.5H), 4.11 (s, 2H), 3.26-2.97

(m, 6H), 2.40-2.25 (m, 1H), 2.17-2.02 (m, 1H). MS (ESI) 356.2 (M+H)".

Lss 3 2-[(6-Aminopyridin-3-yl) methyl]-5-(2-hydroxyphenyl)-3-mercaptopentanoic acid

a3 .1-i0do-2- [ (4- methoxybenzyl) oxy] benzene (s ley ¢\ o8 Jhe A adiall ¢l a2l
el ya) alaaiuly 2-iodophenol (s 1-iodo-2- [ (4-methoxybenzyl) oxy] benzene (35

-

' NMR (500 MHz, 907 CD3CN/D;0) & ppm 1.72-1.87 (m, 1 H), 2.00-2.15 (m, 1 H),

2.60-2.75 (m, 1 H), 2.77-2.94 (m, 4.6 H), 3.06-3.11 (m, 0.4 H), 6.75-6.81 (m, 2 H), 6.90-
6.94 (m, 1H), 7.02-7.13 (m, 2 H), 7.56 (d, 0.6 H), 7.57 (d, 0.4 H), 7.75 (dd, 0.6 H), 7.77

(dd, 0.4 H). MS (ESI) 333.2 (M+H)".
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2-[(6-Aminopyridin-3-yl)methyl]-5-[4-(aminosulfonyl) phenyl] -3- mercaptopentanoic

acid
D e len o) ady Jlie b a6l pad iy o
: wpasd ol .4-iodo-N (2, 4,6-trimethoxybenzyl) benzenesulfonamide
! (e 4-i0do-N-(2, 4,6- trimethoxybenzyl)benzenesulfonamide
Aould el a) ¢ loh 4-iodobenzenesulfonyl chloride

CD;CN/D,0) & ppm 1.79-1.92 (m, 1 H), 2.04-2.18 (m, 1 H), /'H NMR (500 MHz, 75

2.76-2.88 (m, 4 H), 2.90-3.07 (m, 2 H), 6.92 (d, 0.5 H), 6.93 (d, 0.5 H), 7.40 (d, 1 H), Ve
7.42 (d, 1 H), 7.57 (d, 0.5 H), 7.58 (d, 0.5 H), 7.72-7.81 (m, 3 H). MS (ESI) 396.1

(M+H)".
2V €) P Jba
2- [ (6-Aminopyridin-3-yl) methyl]-3-mercapto-5- (4-methoxyphenyl) pentanoic acid Vo

N a i b gl ol U T

YAEA
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'H NMR (500 MHz, 75/ CD3;CN/D,0) & ppm 1.73-1.85 (m, 1 H), 1.99-2.11 (m, 1 H),

2.61-2.72 (m, 1 H), 2.75-2.95 (m, 4.5 H), 2.98-3.04 (m, 0.5 H), 3.75 (s, 1.5 H), 3.76 (s,
1.5 H), 6.82-6.88 (m, 2 H), 6.92 (d, 0.5 H), 6.93 (d, 0.5 H), 7.12(d, 0.5 H), 7.15 (d, 0.5

H), 7.56 (s, 0.5 H), 7.58 (5, 0.5 ), 7.72-7.78 (m, 1 H). MS (ESI) 347.2 (M+H)".
(Vo) AL Jbe
e 2- [ (6-Aminopyridin-3-yl) methyl]-5- (4-hydroxyphenyl)-3-mercaptopentanoic acid

2- [ (6-aminopyridin-3-yl) methyl]-3-mercapto-5- (4- methoxyphenyl) pentanoic acid
va—al S Jolas) methoxy (oS sisell de semal (Jlall Jlaill 4ol PRV JAEUE
oola Y GBS 5 ) s As 3 (s cpdill ae S e hydrochloric acid iS5 e

.(a;u AR AW

CD;CN in D,0) & ppm 1.73-1.85 (m, 1 H), 1.94-2.09 (m, 1 /1H NMR (500 MHz, 25

H), 2.59-2.68 (m, 1 H), 2.75-2.87 (m, 4 H), 2.90 (d, 0.5 H), 2.98-3.03 (m, 0.5 H), 6.71-
6.76 (m, 2 H), 6.90-6.95 (m, 1 H), 7.00-7.07 (m, 2 H), 7.54-7.57 (m, 1 H), 7.71-7.76 (m,

1 H). MS (ESI) 333.2 (M+H)".
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2- [ (6-Aminopyridin-3-yl) methyl]-3-mercapto-5- [4- (trifluoromethoxy) phenyl]

pentanoic acid
N ) e b aial ol e

'H NMR (500 MHz, CD;CN/D,0) & ppm 1.76-1.88 (m, 1 H), 2.01-2.14 (m, 1 H), 2.66-
3.07 (m, 6 H), 6.94 (d, 1 H), 7.16-7.25 (m, 2 H), 7.26-7.34 (m, 2 H), 7.59 (d, 1 H), 7.78

(dd, 1 H). MS (ESI) 401.3 (M+H)".

2- [ (6-Aminopyridin-3-yl) methyl]-5- (1, 3-dimethyl-2,4-0x0-1, 2,3, 4-tetrahydropyri-

midin-5-yl)-3-mercaptopentanoic acid
A g)dmgﬁb'm""ﬁ?“&}

'H NMR (500 MHz, CD;CN/D,0) & ppm 1.57-1.76 (m, 1 H), 1.92-2.06 (m, 1 H), 2.31-
2.45 (m, 1 H), 2.53-2.63 (m, 1 H), 2.75-3.07 (m, 4 H), 3.22 (s, 1.5 H), 3.23 (s, 1.5 H)
3.30 (s, 1.5 H), 3.30 (s, 1.5 H), 6.94 (d, 1 H), 7.30 (s, 0.5 H), 7.32 (s, 0.5 H), 7.59-7.64

(m, 1 H), 7.80 (dd, 1 H). MS (ESI) 379.2 (M+H)".

YAEA
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2-[(6-Aminopyridin-3-yl) methyl]-3-mercapto-5-(tetrahydro-2-thienyl) pentanoic acid

. 3-thien-2ylpropanal (e L.\g N pdy Jhe B adiall 6l a2l e P

CD;CN/D,0) & ppm 1.48-1.60 (m, 3 H), 1.70-1.90 (m, 3 H), Z1H NMR (500 MHz,,90 ¢

2.00-2.10 (m, 2 H), 2.70-3.10 (m, 6 H), 3.25-3.33 (m, 1 H), 6.92 (d, 1 H), 7.59 (s, 1 H),

7.78 (dd, 1 H). MS (ESI) 327.3 (M+H)".

2- [ (6-Aminopyridin-3-yl) methyl]-5- [3- (hydroxymethyl) phenyl]-3- mercaptopen- K

tanoic acid
D e lens o) ay e b atal el a0l G
3185 23 L1-jodo-3- { [ (4-methoxybenzyl) oxy]methyl} benzene

(3-iodophenyl) methanol (s 1-iodo-3-{ [(4- methoxybenzyl) oxy] methyl} benzene

2\_}“\_}3 Q\;‘J;‘\ e\d;:u.nb \o

YAEA
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'H NMR (500 MHz, CD3;CN/D,0) & ppm 1.94-2.10 (m, 1 H), 2.21-2.37 (m, 1 H), 2.78-
3.24 (m, 6 H), 4.77 (s, 1 H), 4.78 (s, 1 H), 7.09 (d, 0.5 H), 7.12 (d, 0.5 H), 7.34-7.44 (m,
3 H), 7.48-7.54 (m, 1 H), 7.73 (d, 0.5H), 7.74 (d, 0.5H), 7.91 (dd, 0.5H), 7.96 (dd, 0.5H).

MS (ESI) 347.3 (M+H)".

2-[(6-Aminopyridin-3-yl) methyl]-5-[2-(2, 4-dichlorophenoxy) phenyl]-3- mercaptopent-

anoic acid
N Jla b el ol ad

'"H NMR (400 MHz, CDCL3): & 7.64 (d, 1H), 7.51 (d, 1 H), 7.40 (d, 1H), 7.27 (m, 111),
7.18-7.04 (m, 3H), 7.78-7.69 (m, 3H), 3.15-2.92(m, 2H), 2.87-2.65 (m, 4H) ,2.21-2.08
(m, 1H),1.89-1.75 (m, 1H). HRMS (ESI) calculated for C23HxCloN>038 477.0806

(M+H)", found 477.0170.

2- [ (6-Aminopyridin-3-yl) methyl]-5- (3, 5-dimethylphenyl) -3-mercaptopentanoic acid

N b, Jla b el ol el

YAEA

\o



vy
' NMR (500 MHz, CD;CN/D,0) & ppm 1.72-1.85 (m, 1 H), 1.97-2.11(m, 1 H), 2.23
(s, 3 H), 2.24 (s, 3 H), 2.57-2.66 (m, 1 H), 2.75-2.87 (m, 4 H), 2.90 (d, 0.5 H), 2.99-3.05
(m, 0.5 H), 6.78-6.85 (m, 3 H), 6.88-6.94 (m, 1 H), 7.54 (d, 0.5 H), 7.56 (d, 0.5 H), 7.71

(dd, 0.5 H), 7.73 (d, 0.5 H). MS (ESI) 345.2 (M+H)".

2- [ (6-Aminopyridin-3-yl) methyl]-3-mercapto-5- (4-propylphenyl) pentanoic acid
N s Jla b aidl sl a0 G

'H NMR (500 MHz, CD3CN/D,0) 6 ppm 0.84 (t, 3 H), 1.49-1.58 (m, 2 H), 1.70-1.81
(m, 1 H), 1.96-2.04 (m, 1 1), 2.50 (t, 2 H), 2.60-2.70 (m, 1 H), 2.71-2.93 (m, 4 H), 2.93-
3.01 (m, 1 H), 6.88 (d, 1 H), 7.07-7.10 (m, 4 H), 7.54 (d, 1 H), 7.71 (dd, 1 H). MS (ESD)

359.2 (M+H)".

2- [ (6-Aminopyridin-3-yl) methyl]-5- (4-benzylphenyl)-3-mercaptopentanoic acid

.(4- iodophenyl) (phenyl) methanone (» i;.)g ) a8y Jba A c,ﬁd\ el M & 5

YAEA

VYo



— ﬁrz —
'H NMR (500 MHz, 80/ CD3;CN/D,0) $ppm 1.72-1.82 (m, 1 H), 2.00-2.10 (m, 1 H),

2.72-2.62 (m, 1 H), 2.78-3.04 (m, 5H), 3.9 (s, 2 H), 6.90 (d, H), 7.08-7.29 (m, 9H), 7.55
(d, 1 H), 7.73 (dd, 1 H). HRMS (ESI) calculated for Co4H,7N,0,8 407.1793 (M+H)",

found 407.1804.
2-[(2-Amino-1, 3-thiazol-5-yl) methyl] -3-mercapto-5-phenylpentanoic acid : RENENPY

D e i ) iy B ol ey lida el

tert-butyl 3-{2-[(tert- butoxycarbonyl) amino]-1,3-thiazol-5-yl}-2-(diethoxyphosphoryl)

propanoate
Tert-butyl 3- {2-[(tert-butoxycarbonyl)amino]-1,3-thiazol-5-y1}-2-(diethoxyphosphor-
yl)propanoate

) ) hladall 4 ue o LS
'H NMR (500 MHz, 90/ CD3;CN/D,0) & ppm 1.78-1.90 (m, 1H), 2.00-2.11 (m, 1H),

2.68-2.77 (m, 1H), 2.78-32 (m, 4.5H), 3.05-3.11 (m, 0.5H), 6.85-6.88 (m, 1H), 7.16-

7.33 (m, SH). MS (ESI) 323.2 (M+H)".

YAEA



_\"’o._

: (Y °) 63 D) b
2- (3-Azabicyclo [3.2. 1] oct-8-ylmethyl)-3-mercapto-5-phenylpentanoic acid : ENE &
Do i ) iy el ol aY ks ol

tert-butyl 8- [3-tet-t- butoxy-2- (diethoxyphosphoryl) -3-oxopropyl}-3-azabicyclo [3.2. 1]

octane-3-carboxylate
Tert-butyl 8- [3-tert-butoxy-2- (diethoxyphosphoryl)-3-oxopropyl]-3- azabicyclo [3.2.1]
octane-3-carboxylate

Y A Jaladdll 2 e 9 LS
'H NMR (400 MHz, CD3;CN/D,0): § 7.90-7.80 (m, 2H), 7.80-7.70 (m, 3H), 3.80-3.60

(m, 2H), 3.60-3.35 (m, 4H), 3.35-3.18 (m, 1H), 3.18-3.00 (m, 1H), 2.90-1.80 (m, 11H).

MS (ESI) 333.5 (M+H)".
t (YY) Ad b
b omala juaat JBal 138 g
2-[(6-aminopyndin-3-yl) methyl]-3- mercapto-5-(3-{[methyl (2-phenylethyl) amino]

carbonyl } phenyl)pentanoic acid

YAEA

Vo



- -

3-{5-tert-butoxy-4-({6-[(tert-butoxycarbonyl)amino]pyridin-3-yl} methyl)-3-[(4-

methoxvbenzvl) thiol-5-oxopentyl} benzoic acid

YY) O— Jstae J) KOH ( ethanol st & J¥ 5a Ydstae (e A e ©) i) o

D () b, JBal el Y i iS5 cJse o 60T

ethyl 3-{5-tert- butoxy-4- ( {6~ [ (tert-butoxycarbonyl) amino] pyridin-3-ylimethyl)-3-

[ (4- methoxybenzyl) thio] -5-oxopentyl} benzoate

ol 3aad A jall 1 m Aa ) b Jaghidl (i 55 ¢ ethanol J By (4 e Y) (b
@jéhﬂ%\;;&b,d:&ﬂ\k}a@ﬁimg.g:ﬁcl_msm;o. da ) b x4
sy N v,V S KOH Al 53 5 sl skl padlaiud & el diethyl ether i
HCT el 5550 paala plasinly (0 pH un gom () gl el skl (agend
wy diethyl ether i Jiy S8 Adaud g Sl ol (adlasul Mve &5 ¥ e ¥ S
i g el 450 el o 38 1y Abdats oale Jglae Aaud g2 (s gumall skl Jue
— i i 7 52 (C-8 25ee) puSe sk (HPLC) el Mo Jiludl il sl S
5 e (JY 5e v, i pssigd o (s ging 10 Sl MeCN (8 MeCN (e 1)+«

: (ZOE FNBEN ~,\Y) Mo)'gsj_g slag toluene (gl &4l O

3- {5-tert-butoxy-4-({6-[(tert-butoxycarbonyl)amino}pyridin-3-yl} methyl)-3-[(4meth-

oxybenzyl)thio]-5-oxopentyl} benzoic acid

YAEA

Vo



()

tert-butyl-2-({6-[(tert-butoxycarbonyl)amino]pyridin-3-yl} methyl)-3-[ (4-methoxybenzvl)

thiol-5- (3-,rmethvl (2-phenvlethyl) aminolcarbonylphenyllpentanoate

« >35S £1) 5 N-methylphenethylamine (Js— Lo *, V€ ¢ iy Soa ¥o) ddla) 5

(Uso e +VFY (sn e AS) o Jslae (I IPREIN (Use gla +, Y

3-{5-tert-butoxy-4-({6-[(tertbutoxycarbonyl) amino]pyridin-3-yl} methyl)-3- [ (4-

methoxybenzyl) thio] -Soxopentyl} benzoic acid

Jclill Jaglie culis 23 .0° jhua a0 8 argon Osa ) sx <3 DMF (A L Y)
iy slas diethyl ether sy Ji A Adlia) 43 .z Aol g eales] Naxie oy Gficlu 324
skl 35S 5y Caudald . diethyl ether Ldy Jiy AW e o Al ) shall paBlan)
(ZA),£ e e AY) ( heptan/EtOAc) Gase sl il sa silas S shael .zead) (g sl

P om

tert- butyl 2-({6-[(tert-butoxycarbonyl) amino]pyridin-3-yl} methyl)-3- [ (4-
methoxybenzyl) thio] - 5-(3-{[methyl (2-phenylethyl) amino] carbonyl} phenyl)

pentanoate

YAEA



(=)

2-[(6-aminopyridin-3-yl)methyl]-3-mercapto-5-(3-{ [methyl (2phenylethyl)phenyl’)

pentanoic
: (d}‘g_;l‘ A I 66\_).;‘;‘4:/\~) a.:\é! e.:a

tert-butyl 2-({6-[(tert-butoxycarbonyl) amino]pyridin-3-yl} methyl)-3- [ (4- methoxyben-

zyl)thio]-5- (3- { [methyl (2-phenylethyl) amino] carbonyl} phenyl) pentanoate

i 55 0 e (A S ¥) s triethylsilane (S Jiy (B0 (A e “,t) A
0 3—S 5 A Sxie a Gy saal g delu dadl ;'L v Jstsall (s &5 . trifluoroacetic acid
3gac) S sk (HPLC) ¢l3¥) o Jidl Gl ja il S Ahaud 5 Biial) 4% Calac
as—isd oo 55ty /0 Al MeCN 4 MeCN (o 4V v+ = £+ Jad z 15 «C-8
5B D Gada LS Sl adaill g3 e el QY50 0, i

 apeatilly Cigatl) aey (X\ NPT 'ki) trifluoroaceticliid

'H NMR (400 MHz, CD;CN/D;0): § 7.76-6.63 (m, 12 H), 3.71 (m, 1H), 3.40 (m, 1H),
3.21-2.54 (m, 11H), 2.12-1.63 (m, 2H). HRMS (ESI) calcd for Cy7H3N30S 478.2164

(M+H)", found 478.2133.

YAEA



. (Y V) ?§ ) dtm
D oaala (34da5 0
u.xb & 13 3- [5- (6-Aminopyridin-3-yl)-4-carboxy-3-mercaptopentyl] benzoic acid

Do Al YA Jha o] Y

3- {5-tert-butoxy-4- ({6-[(tert-butoxycarbonyl) amino]pyridin-3-yl} methyl)-3- [ (4- o

methoxybenzyl) thio] -5-oxopentyl} benzoic acid

'H NMR (400 MHz, D,0): 5 8.05-8.01 (dd, 1H), 8.01-7.99 (s,1 H), 7.90-7.86 (dd, 1H),
7.73-7.70 (s, 1H), 7.68-7.58 (m, 2H), 7.08-7.04 (d, 1H), 3.18-3.08 (m, 1H), 3.06-2.90
(m, 5H), 2.36-2.26 (m, 1H), 2.14-2.04 (m, 1H). HRMS (ESI) calculated for

C1gHaoN204S 361.1222 (M+H)", found 361.1212. Ve

2- [ (6-Aminopyridin-3-yl) methyl]-5- [3- (3, 4-dihydroisoquinolin-2( 1I)- ylcarbonyl)

phenyl] -3-mercaptopentanoic acid

XN ad Jadl sl Y ke iy vo

YAEA



- % -

'H NMR (500 MHz, CD3CN/D,0): 8 7.73 (m, 1H), 7.52 (s, 1H), 7.44-7.11 (m, 8H), 6.90
(m, 1H), 4.81 (s, 1H), 4.54 (s, 1H), 3.89 (br, 1H), 3.57 (br, 1H), 2.99-2.65 (m, 8H), 2.09
(m, 1H), 1.85 (m, 1H). HRMS (ESI) calcd for C27HaoN303S 476.2008 (M+H)", found

476.2002.

. (Y Q) ?é-) dtm
D aadas Al
2-[(6-Aminopyridin-3-yl) methyl]-5-{3-[(6, 7-dimethoxy-3,4-dihydroisoquinolin- 2 (1H)-

yl) carbonyl] phenyl}-3-mercaptopentanoic acid
T Jaal el Y Gkl
'H NMR (400 MHz, CD;CN/D,0): & 7.68 (m, 1H), 7.49 (s, 1H), 7.38-7.22 (m, 4H),
6.90-6.72 (m, 2.5H), 6.47 (s, 0.5H), 4.69 (s, 1H), 4.44 (s, 1H), 3.96-3.46 (m, 8H), 3.01-

2.59 (m, 8H), 2.17-1.67 (m, 2H). HRMS (ESI) calcd for CyoH33N3;0sS 536.2219

(M+H)", found 536.2248.
: (“t) ré‘) dt\.a
RN o

2- [(6-Aminopyridin-3-yl)methyl]-3-mercapto-5-{3-[(2-pyridin-2- ylethoxy) carbonyl]

phenyl} pentanoic acid

YAEA

\o



._2\_

T Jad e ay Lk dl,

'H NMR (400 MHz, CD;CN/D,0): & 8.64 (d, 1H), 8.46 (dd, 1H), 7.98 (d, 1H), 7.88 (dd,
1H), 7.77-7.64 (m, 3H), 7.58-7-31 (m, 3H), 6.89 (dd, 1H), 4.65 (t, 2H), 3.50 (t, 2H),
2.99-2.62 (m, 6H), 2.03 (m, 1H), 1.79 (m, 1H). HRMS (ESI) calcd for C5Ha7N30,S

466.1803 (M+H)", found 466.1813.

2- [ (6-Aminopyridin-3-yl) methyl]-5- (3-1 [2- (2, 6- dichlorophenyl) ethoxy]carbonyl}

phenyl)-3-mercaptopentanoic acid

Y i Jid el e L ol

'"H NMR (400 MHz, CD;CN/D,0): 8 7.69 (m, 3H), 7.51 (s, 1H), 7.38-7.28 (m, 4H), 7.12
(m, 1H), 6.84 (m, 1H), 4.48 (m, 2H), 3.62 (m, 0.5H), 3.31 (m, 2H), 3.10 (m, 0.5H), 2.98-
2.53 (m, SH), 2.0 (m, 1H), 1.75 (m, 1H). HRMS (ESI) calcd for Cz6Hz6CLN,04S

533.1069 (M+H)", found 533.1071.

YAEA



_2\‘_

P(YY) A Jbe
2-[(6-Aminopyridin-3-yl)methyl]-5-[3-(ethoxycarbonyl) phenyl] -3- mercaptopentanoic
acid

G Ay YT sl ey Gl el

ethyl 3-{5-tert-butoxy-4-({6-[(tert-butoxycarbonyl) amino] pyridin-3- yl}methyl)-3-[(4-

methoxybenzyl)thio]-5-oxopentyl } benzoate

'H NMR (500 MHz, CD;CN/D,0): § 7.90(d, 1H), 7.87 (s, 1H), 7.74 (d, 1H), 7.58 (s,
1H), 7.53 (d, 1H), 7.48 (t, 1H), 6.91 (d, 1H), 4.41 (q, 2H), 2.95-3.03 (m, 1H), 2.95-2.82
(m, 4H), 2.75-2.80 (m, 1H), 2.14-2.23 (m, 1H), 1.95-2.03 (m, 1H), 1.41 (t, 3H). HRMS

(ESI) calculated for CyoH,5N>04S 389.1535 (M+H)+, found 389.1555.
: (T’Y‘) ?5 3 Jbe
D Gdan 6"’

2-[(6-Aminopyridin-3-yl)methyl]-5-(3- {[ (2-fluoroethyl) amino] carbonyl} phenyl)-3

mercaptopentanoic acid

Y Jad el saY G ol

YAEA



P
'H NMR (500 MHz, 107.CDsCN in D,0): & 7.95 (dd, 0.5H), 7.90 (dd, 0.5 H), 7.86-7.81
(m, 2H), 7.75 (dd, 0.5H), 7.73 (dd, 0.5H), 7.70-7.60 (m, 2H), 7.13 (d, 0.5H), 7.07 (d,
0.5H), 4.89-4.86 (m, 1H), 4.8-4.76 (m, 1H), 3.91-3.94 (m, 1H), 3.85-3.89 (m, 1H), 3.25-
3.12 (m, 2.5H), 3.11-2.98 (m, 3H), 2.92-2.97 (m, 0.5H), 2.41-2.24 (m, 1H), 2.21-2.01

(m, 1H). HRMS (ESI) calculated for CooHysFN303S 406.1600 (M+H)", found 406.1560.
. (\‘i) \95 ) dt\a
D Gadan ?3

2-[(6-Aminopyridin-3-yl) methyl]-5- {3-[(dimethylamino) carbonyl] phenyl}-3-

mercaptopentanoic acid

Y JEd el saY ks all

'H NMR (500 MHz, 5/.CD;CN/D,0): & 7.77(dd, 0.5H), 7.72 (dd, 0.5H), 7.52-7.54 (m,

1H), 7.45-7.32 (m, 2H), 7.25-7.29 (m, 2H), 6.91 (d, 0.5H), 6.93 (d, 0.5H), 3.07 (s, 3H),
2.95 (two s, 3H), 3.05-2.71 (m, 6H), 2.19-2.0 (m, 1H), 1.99-1.82 (m, 1H). HRMS (ESI)
calculated for CyoH¢N303S 388.1695 (M+H)", found 388.1683.

+(Ve) o8, i
2- [ (6-Aminopyridin-3-yl) methyl] -3-mercapto-5- {3- [ (vinylamino) carbonyl] phenyl}

pentanoic acid

Y Jtd el saY G el

YAEA



—¢¢ —
'H NMR (500 MHz, 107 CD3CN/D,0): 8 7.71(two dd, 1H), 7.53 (two dd, 0.5H), 6.89
(m, 1H), 6.77-6.60 (m, 3H), 5.88(s, 2H), 3.0-2.70 (m, 5H), 2.62 (m, 1H), 2.00 (m, 1H),
1.75 (m, 1H). HRMS (ESI) calculated for CyoH24N303S 386.1538 (M+H)", found
386.1470.

: (Y“'L) Al ) Jba
2- [ (6-Aminopyridin-3-yl) methyl]-5- [3- ( { [2- (1, 3-benzodioxol-5yl) ethyl] amino}

carbonyl) phenyl] -3-mercaptopentanoic acid
Y JBa el _aY Gk el
'H NMR (500 MHz, 20/ CD3CN/D;0) & ppm 1.88-2.06 (m, 1 H), 2.10-2.27 (m, 1 H),

2.79-3.11 (m, 8 H), 3.68 (¢, 2 H), 6.00 (s, 2 H), 6.85 (m, 1 H), 6.90 (m, 2 H), 6.96 (d, 0.7
H), 7.01 (d, 0.3 H), 7.47 (m, 1.2H), 7.51 (m, 0.6 H), 7.56 (s, 0.7 H), 7.58 (s, 0.3 H), 7.62
(s, 2 H), 7.76 (d, 0.7 H), 7.81 (d, 0.3 H). HRMS (ESI) calculated for C7HoN;05S

508.1906 (M+H)", found 508.1935.

2-[(6-Aminopyridin-3-yl) methyl]-5- {3-[(dibenzylamino) carbonyl]phenyl}-3-

mercaptopentanoic acid

YAEA

\o



PO

XN Jhdl ol ey Uk el
'H NMR (500 MHz, , 50/ CD3;CN/D,0) & ppm 2.28-2.40 (m, 1 H), 2.52-2.63 (m, 1 H),
3.25-3.53 (m, 6 H), 4.99 (s, 2 H), 5.23 (s, 2 H), 7.46 (d, 0.4 H), 7.48 (d, 0.6 H), 7.71 (d, 2
H), 7.83-8.00 (m, 12 H), 8.08 (s, 1 H), 8.25 (dd, 0.4 H), 8.28 (dd, 0.6 H).

HRMS (ESI) calculated for C3;H33N303S 540.2321 (M+H)+, found 540.2340.
P (YA) AL Jbe
2-[(6-Aminopyridin-3-yl)methyl]-5-(3-{[(2hydroxyethyl) (methyl) amino] carbonyl}

phenyl)-3-mercaptopentanoic acid

YR Jad el ey Lk allyy

'H NMR (500 MHz, 50/ CD3CN/D,0) & ppm 1.71-2.11 (m, 2 H), 2.67-2.96 (m, 6 H),

2.89 (s, 1.5 H), 3.01 (s, 1.5 H), 3.34 (q, 1 H), 3.52-3.57 (m, 1 H), 3.59 (t, 1 H), 3.77 (t, 1
H), 6.74-6.86 (m, 1 H), 7.12-7.41 (m, 4 H), 7.45 (s, 1 H) 7.58-7.63 (m, 0.5 H), 7.65-7.69
(m, 0.5 H). HRMS (ESI) calculated for C;H2sN304S 418.1800 (M+H)", found

418.1752.

YAEA



2-[(6-Aminopyridin-3-yl)methyl]-5-{3-[(3-hydroxypyrrolidin-1yl) carbonyl] phenyl}-3-

mercaptope-ntanoic acid

X a8 Jtiall o) Y ks el

'H NMR (400 MHz, CD;CN/D,0): § 8.35-8.15 (m, 1H), 8.05 (br s, 1H), 8.00-7.75 (m,
4H), 7.50-7.35 (m, 1H), 6.16 (br m, 0.5H), 6.02 (br m, 0.5H), 5.02 (br m, 0.5H), 4.88 (br
m, 0.5H), 4.50-3.60 (m, 4H), 3.55-3.20 (m, 7H), 3.0-2.2 (m, 4H). HRMS (ESI)

caloulated for Co;HN;O4S 430.1829 (M+H)", found 430.1801.
F(E) A J
s

2-[ (6-Aminopyridin-3-yl) methyl]-5- (3- { [4- (4-chlorophenyl) piperazin-1yl]carbonyl}

phenyl)-3-mercaptopentanoic acid

T Ja el ey s dlli

YAEA



'H NMR (400 MHz, CD;CN): 8 7.75-7.67 (m, 1H), 7.52-7.47 (dd, 1 H), 7.40-7.28(m,
5H), 7.12-7.07 (m, 3H), 6.90-6.84 (m, 1H), 4.00-3.50 (m, 4H), 3.40-3.20 (m, 4H), 3.03 —
2.90 (m, 1H), 2.87-2.70 (m, SH), 2.17-2.03 (m, 1H) ,1.97-1.89 (m, 1H). HRMS (ESI)

calculated for Co5H3,CIN, O3S 539.1884 (M+H)", found 539.1868.
. (2 \) ?5‘) dtm °
D Gaalan ?3

2- [ (6-Aminopyridin-3-yl) methyl]-5- (3- { [benzyl (methyl) amino] carbonyl} phenyl)-

3-mercaptopentanoic acid

YN A Jtdl ey e ol 13

'H NMR (400 MHz, CD5CN): & 7.75-7.18 (m, 11H), 6.88-6.80 (d, 1 H), 4.80-4.70 (s, -
1H), 4.53-4.45 (s, 1H), 3.00-2.95 (m, 1H), 2.93-2.90 (s, 3H), 2.88-2.78 (m, 5H), 2.05-
2.00 (m, 1H), 1.99-1.94 (m, 1H). HRMS (ESI) calculated for CsHoN305S 464.2008

(M+H)", found 464.1972.
H (i Y) ?.é‘) dtm

P@Els S e

2- [ (6-Aminopyridin-3-yl) methyl]-3-mereapto-5- [3- (pyrrolidin-1- ylcarbonyl) phenyl]

pentanoic acid

YAEA



Y JBa el aY Lk el

'H NMR (500 MHz, 95/ CDsCN in D,0): § 7.75 (dd, 0.5H), 7.69 (dd, 0.5 H), 7.51-7.54

(m, 1H), 7.44-7.30 (m, 4H), 6.91 (d, 0.5H), 6.87 (d, 0.5H), 3.53 (t, 2H), 3.30-3.40 (m,
2H), 3.00-2.79 (m, 5.5H), 2.67-2.74 (m, 0.5H), 2.18-1.8 (m, 6H). HRMS (ESI)

calculated for Cy;HasN303S 414.1851 (M+H)+, found 414.1837. o
P(EY) AL Jbe
2- [ (6-Aminopyridin-3-yl) methyl]-5- (3- { [4-(ethoxycarbonyl) piperidin-1-yl]

carbonyl} phenyl)-3-mercaptopentanoic acid

XN Jadl el Y Gk ey, .

'HNMR (500 MHz, CDsCN/D;0): & 1.28 (t, 3H), 1.59-1.79 (m, 2H),1.86-1.96 (m, 2H),
2.0-2.22 (m, 2H), 2.68-2.75 (m, 1H), 2.80-3.12 (m, 7H), 3.13-3.25 (m, 1H), 3.65 (d, 1H),
4.18 (q, 2H), 4.40-4.48 (m, 1H), 6.95-7.00 (m, 1H), 7.27-7.31 (m, 2H), 7.36-7.48 (m,
2H), 7.60 (s, 1H), 7.78 (dd, 0.5H), 7.82 (dd, 0.5H). HRMS (ESI) calculated for

C6H34N505S 500.2219 (M+H)", found 500.2233. Vo

YAEA



: (i i) ?§J dtm
D Gealas &
2- [ (6-Aminopyridin-3-yl) methyl]-5- (3- { [4-(hydroxymethyl) piperidin-1- yl]
carbonyl} phenyl)-3-mercaptopentanoic acid
X Jadl el aY Lkl
'H NMR (400MHz, CD;CN): § 7.65-7.71 (dd, 1H), 7.49-7.52 (d, 1H), 7.18-7.36 (m,
4H), 6.82-6.85 (dd, 1H), 3.41-3.47 (m, 4H), 2.77-3.10 (m, 7H), 2.0-2.1 (m, 2H ), 1.68-

1.92 (m, 5H). HRMS(ESI) calculated for CysH3N304S 458.2114 (M+H)", found

458.2097.
H(20) )
D edia Al

2- [ (6-Aminopyridin-3-yl) methyl]-3-mercapto-5- { 3- [ (3-oxopiperazin-1- yl) carbonyl]

phenyl} pentanoic acid

Y Jaal el _aY e el

YAEA



'{ NMR (500 MHz, CD;CN/D,0) & ppm 1.77-1.90 (m, 1H), 1.99-2.12 (m, 1H), 2.75-
3.0 (m, 6H), 3.25-3.58 (m, 4H), 3.80-4.10 (m, 1H), 4.2 (s, 1H), 6.89 (d, 0.5H), 6.91 (d,
0.5H), 7.24-7.29 (m, 2H), 7.31-7.42 (m, 2H), 7.52 (s, 1H), 7.71 (dd, 0.4H), 7.74 (dd,

0.6H). HRMS (ES]I) calculated for CoH27N404S 443.1753 (M+H)", found 443.1766.

(2'\)?§Jdtu

2-[(6-Aminopyridin-3-yl)methyl]-5-(3-{ [benzy! (3-ethoxy-3- oxopropyl) amino]

carbonyl} phenyl) -3-mercaptopentanoic acid

X Jial el pa ligds ol

'H NMR (500 MHz, CD;CN/D,0) & ppm 1.06 (t, 1H), 1.19 (t, 2H), 1.67-1.88 (m, 1H),
1.90-2.15 (m, 1H), 2.40-3.0 (m, 8H), 3.40-3.58 (m, 0.7H), 3.58-3.66 (m, 1.3H), 3.91 (q,
0.7H), 4.07 (q, 1.3H), 4.47 (s, 1.3H), 4.69 (s, 0.7H), 6.80-6.92 (m, 1H), 7.1-7.4 (m, 9H),
746 (s, 0.7H), 7.50 (s, 0.3H), 7.60-7.74 (m, 1H). HRMS (ESI) calculated for

C30H36N305S 550.2376 (M+H)", found 550.2361.

YAEA
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472- [ (6-Aminopyridin-3-yl) methyl]-5- (3- { [ (cyanomethyl) (methyl) amino]-

sulfonyl} phenyl)-3-mercaptopentanoic acid

D oe Ay o) G il el Y G ol
ST NECIP P fromN-(cyanomethyl)-3-iodo-N-methylbenzenesulfonamide.

Aol el ja) oladauly @lld g N-(cyanomethyl)-3-iodo-N-methylbenzenesulfonamide

'H NMR (500 MHz, CDsCN/D,0): § 7.79 (dd, 0.5H), 7.76 (dd, 0.5H), 7.74-7.69 (m,
2H), 7.64-7.54 (m, 3H), 6.95 (d, 0.5H), 6.94 (d, 0.5H), 4.29 (s, 2H), 3.11-3.00 (m, 2H),
2.86 (s, 3H), 2.98-2.78 (m, 4H), 2.20-2.09 (m, 1H), 1.95-1.83 (m, 1H). HRMS (ESI)

calculated for CooHy5N204S, 449.1317 (M+H)+, found 449.1329.
. (i/\) ?§ ) dl:\A

2-[(6-Aminopyridin-3-yl) methyl]-5-(3-{ [(2S)-2-(anilinomethyl) pyrrolidin-1- yl}sulfon-

yl} phenyl)-3-mercaptopentanoic acid

D oe iy ) G JBd el jaY Gl el

YAEA
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il o5 g ¢ fromN- (1 (2S)-1- [ (3-iodophenyl) sulfonyl] pyrrolidin-2- yl} methyl) aniline

N(22-1-[(3-iodophenyl) sulfonyl] pyrrolidin-2-yl} methyl) aniline

Gguld el ya) alasnuly dlb 5 3-jodobenzenesulfonyl chloride (e

'H NMR (500 MHz, CD;ODY):  7.71 (dd, J = 2.1, 9.1 Hz, 1H), 7.59-7.45 (m, 7H), 7.31-
7.29 (m, 3H), 6.89 (d, J = 9.3 Hz, 1H), 3.83-3.75 (m, 1H), 3.53 (ddd, J=3.1, 6.0, 13.0
Hz, 1H), 3.44-3.36 (m, 2H), 3.26-3.18 (m, 1H), 3.00-2.70 (m, 6H), 2.05-1.97 (m, 1H),
1.82-1.65 (m, 3H), 1.57-1.50 (m, 1H), 1.42-1.32 (m, 1H). HRMS (ESI) calculated for

C13H34N404S, 555.2100 (M+H)+, found 555.2032.
. (i ‘\) ?EJ dtm
RN ?3

2-[(6-Aminopyridin-3-yl) methyl]-3-mercapto-5-{3-[(methylamino) sulfonyl]- phenyl}

pentanoic acid

D oe Ay ) by Jal ol e L ol
N NECIPLP «N-(2-furylmethyl)-3-iodo-N-methylbenzenesulfonamide
: (e N-(2-furylmethyl)-3-iodo-N-methylbenzenesulfonamide

bl el ja) aladanly @l 5 3-iodobenzenesulfonyl chloride

YAEA
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'H NMR (500 MHz, CD;0D): § 7.85 (dd, J = 2.1, 9.1 Hz, 1H), 7.69-7.65 (m, 3H), 7.51-
7.50 (m, 2H), 6.94 (dd, J=0.5, 9.1 Hz, 1H), 3.12-3.07 (m, 2H), 3.00-2.96 (m, 1H), 2.93-
2.77 (m, 3H), 2.51(s, 3H), 2.16-2.10 (m, 1H), 1.91-1.83 (m, 1H). HRMS (ESI) calculated

for C|3H23N30482 410.1208 (M+H)+, found 410.1207.

502- [ (6-Aminopyridin-3-yl) methyl]-3-mercapto-5- (3- { [methyl (2- phenylethyl)

amino] sulfonyl} phenyl) pentanoic acid

D oe Ay ) ) Jtall o)y lida dld
: (3145 25 ¢3-iodo-N-methyl-N-(2- phenylethyl) benzenesulfonamide
! (» 3-iodo-N-methyl-N-(2-phenylethyl)benzenesulfonamide

Al el ja) aladtuly A3 9 3-iodobenzenesulfonyl chloride

'H NMR (400 MHz, CDCly): 8 7.64 (s, 1H ), 7.54-7.57 (d, 3H), 7.39-7.40 (d, 3H), 7.24-
7.27 (t, 3H), 7.14-7.20 (m, 3H), 6.75 (s, 2H), 3.23-3.27 (t, 2H), 2.96-3.03 (m, 3H), 2.80-
2.84 (t, 3H), 2.72 (s, 3H), 2.07 (s, 1H), 1.69-1.80 (dd, 1H), 1.53-1.55 (d, 1H). MS (ESI)

514.3 (M+H)".
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H(0)) fo e
2-[(6-aminopyridin-3-yl) methyl] -3- mercapto-5- [3- (tetrahydrofuran-3-yloxy) phenyl]
pentanoic acid

tert-butyl(3-iodophenoxy)dimethylsilane (\) °

ol 2 YY,Y) e dslae Y Imidazole Jsaad (e (e VYO cploa V,A) ddla)

:(Jse ke 10 ¢al a 4,4) 5 3-iodophenol (Jse (e oA

dichloromethane (i 5,58 AU (A e A+) 2 tert-butyl (chloro) dimethylsilane
Jot ot ol sk Rial 5 dad b Jelidl) Tl ulls 5.7 i da s 3
Y~)rl:ujda‘)_“ﬁ)ﬁjwaﬂjgthd)l;n&u‘yﬁfjau‘&u\y&‘fﬁ‘_}‘aﬂ‘ \ .

-a& tert-butyl (3- iodophenoxy) dimethylsilane (Z Y ol o
(<)

tert-butyl 2-({6-[(tert-butoxycarbonyl)amino]pyridin-3-yl} methyl)-5-(3- hydroxyphenyl)-

3-[(4-methoxybenzyl)thio]pentanoate

) Glacial acetic acid b i s (Uso o ¥,F ¢ ilg Saa V40) Ailn) s o

(U e A clm Jla A+ o ot

YAEA



tert-butyl2-({6-[ (tert-butoxycarbonyl) amino] pyridin-3-yl} methyl)-5- (3- { [tert- butyl

(dimethyl) silyl]Joxy} phenyl)-3- ( (4-methoxybenzyl) thio] pentanoate

(s* tert-butyl (3- iodophenoxy) dimethylsilane) (< Alay o) G Jhal ol Y ls.da Slaa
astisd Jiisn el (Use glo 1,0 aloa o £A4) dil) 5 .ala THF (U (Lo V)
Al VY 3aal daglaall ulih 5 «Tetrabutylammonium fluoride < ua Sy, o
Aol g Jsdadl Ju e a 59 EtOAc (A o YO o) Adlia) 3230 jall 5 ) 2 4a py 8
e s Gl sibes S el o 3S 51y 4diaty ale Jslaay eley ardia Jile NaHCO;

b e (KA el a (Le1T0) (V2 Ve (EtOAc ¢ CHoCly)

tert-butyl 2-({6-[(tert-butoxycarbonyl) amino] pyridin-3- yl} methyl)-5- (3-

hydroxyphenyl)-3- [ (4-methoxybenzyl) thio] pentanoate Yo
(=)

tert-butyl 2-({6-[(tert-butoxycarbonyl)amino]pyridin-3-yl }methyl)-3-[(4- methox Yben-

zyl) thiol-5-[3-(tekahydrofuran-3-yloxy) phenyllpentanoate

) 1, I'-azobis (N, N-dimethylformamide) (Jse o +,VA ¢4l a e YVE) Al
sts (A e Y) (G tri-n-butylphosphine  (Jse (e A% ¢ Aly S YYY) e Jslae o
ol oa e V0 £) 5 Tetrahydrofuran-3-ol (Jse o £€ ¢« Aly Sua Y1) ddlia) 23 .toluene

(d}ALFLQ .,Yo

YAEA



— oY —
tert-butyl 2-({6-[(tert-butoxycarbonyl) amino] pyridin-3-yl} methyl)-5- (3-hydroxyphen-
yl)-3- [ (4-methoxybenzyl) thio] pentanoate

Vo) il & A da s G Acla )Y sadd Jelil daglie calis 5Ll JS0 @l
bl 038 iy Adiaty oale Jslae Aol g Jaglad) Jue 235 toluene (psls (A e
oL Vo) (Yo 1 Ve Y sisat Yoo (EtOAc : toluene) uase s il ja sil—ay S

. (ZY‘O‘?\_)A

tert-butyl 2-({6-[(tert- butoxycarbonyl) amino] pyridin-3-yl} methyl)-3- [ (4-methoxybe-

nzyl) thio]-5- [3- (tetrahydrofuran-3-yloxy) phenyl] pentanoate

2- (6-aminopyridin-3-vl) meth-3-mercapto-5- [3- (tetrahydrofuran-3-vloxv

phenyllpentanoic acid
D aadas /o

2-[(6-aminopyridin-3-yl)methyl]-3-mercapto-5-[3-(tetrahydrofuran-3- yloxy) phenyl]

pentanoic acid

Do Ay ) Q) Judl c\ﬁ\!@é\h}

tert-butyl 2-({6-[(tert-butoxycarbonyl) amino] pyridin-3-yl} methyl)-3- [ (4- methoxyben-

zyl) thio]-5- [3- (tetrahydrofuran-3-yloxy) phenyl] pentanoate

YAEA
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'H NMR (500 MHz, CD;CN/D,0O (1:1): & 7.72 (dd, 1H), 7.53 (d, 1H), 7.22 (dd, 1H),
6.90 (d, 1H), 6.83 (d, 1H), 6.76-6.72 (m, 2H), 4.98 (m, 1H), 3.93-3.79 (m, 4H), 2.99-
2.84 (m, 3H), 2.83-2.66 (m, 3H), 2.27-2.18 (m, 1H), 2.07-1.96 (m, 2H), 1.83-1.73 (m,

1H). HRMS (ESI) calculated for CH27N,04S 403.1692 (M+H)", found 403.1698.
F(0Y) Ao b
;i 5

2-[ (6-Aminopyridin-3-yl) methyl]-3-mercapto-5- [3- (tetrahydrofuran-3-ylmethoxy)-

phenyl] pentanoic acid

OV b, Jad ol ey Lk ol

'H NMR (400 MHz, CD5CN): § 7.75-7.69 (d, 1H), 7.58-7.56 (s, 1 H), 7.25-7.18 (m,
1), 6.88-6.75 (m, 4H), 3.98-3.58 (m, 6H), 3.10-3.00 (m, 1H), 2.95-2.82 (m, 3H), 2.74-

2.65 (m, 2H), 2.13-2.03 (m, 1H), 1.98-1.66 (m, 4H). MS (ESI) 417.9 (M+H)".
F(oT) By i
D eh A g phall 4 il 8 A ARG Adlad e JUN Y Jan B S

Dirk Hendriks, Simon Scharpé and Marc van Sande, Clinical Chemistry, 31, 1936-1939

(1985)
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acetic acid = HOAc

methanol = MeOH
(3aldy = Min
ﬁ)ﬂ‘BJ‘J&:\;JJ=Rt

trifluoroacetic acid = TFA

tetrahydrofuran = THF
iclu=h

acetic acid = HOAc
methanol = MeOH
&y = Min
z\éﬂ\ﬁj‘}:\.;)d=Rt

dimethylformamide = DMF

dimethyl sulfoxide = DMSO
ethyl acetate = EtOAc

1, 8-diazabicyclo [5.4. 0] undec-7-ene = DBU

0- (7-azabenzotriazol-1-yl)-N,N,N' N'-tetramethyluronium = HATU

hexafluorophosphate

[}
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(\ ) ?§ ) hlaia
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benzene / piperidine
reflux/ 16 h

Y
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18 %

() pi b
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0
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2. H,0,/ NaOH
h12h/9% 4o

NBOC
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ddaall palic

2 (1) A8 Aalall Fagall Al (S50 G Bl =)
SH

2

R’ R @
CO,H

P
o halogen (ps s dda ul s s l—pal Jlag ) e} phenyl Jud o» R!
J phenyl J—xié ;j ¢ Cj4 alkyl j ¢ cyano il ji ¢ hydroxy (oS s
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oS e liua o <OCF; o «CF; ¢( tetrahydrofuranyl
Jar ) 4y a8 _}A) phenyl Jié «S(O)R* «C(O)R® ¢« methylenedioxy
daud 53 Jlanud 43 4ués ga) phenoxy (oS sid o «( halogen (pa slla ddaud 5
«{ tetrahydrofuranyloxy oS o Jsdous el j ( halogen (p> sl
1, 2,3, 4-tetrahydropyrimidin-2, 4- ¢« pyridinyl Jsa— y» ¢ naphthyl J—58U
Jeisdigum el o (Crg alkyl Aand s (s Loal Jagul 43 4 sa) dione-yl
3 ¢ tetrahydrothienyl

§ « aminothiazolyl Ji g3 s ¢ aminopyridinyl Jxuy s sl < R?
3 ¢ 3-azabicyclo [3.2. 1] octyl

ol 52 (5 L5a) Jlasid 43 4 58) Ciy alkoxy ¢ hydroxy (S5 % o R}
J (halogen s sl Aol g g olial Jadiud 45 4uds ) phenyl Jis
La e )1 J 0 e duilaie e Al NRR® o pyridinyl Jiiy
i g sala) Jagul Lgy o Jasiul Lo ol Nelinked o sl 5 54

il Jaiud 4 4uds s8) Crg alkyl « ox0 suS4l ¢ hydroxy oS s o
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Jié o (Cra alkyl) CO; «( phenyl Jwid NH § hydroxy oSy us il 5
5 «{( halogen (o> slla Adaud 5o s LEAI Jlafinl 45 4k s) phenyl
sl 353 Alaie @3 1 f 0 e dudlaie e dils § NR'R® (& R
¢ hydroxy oS s Al g salal Jaiu L o cJlasul Lo Gl } Nelinked
S sou Akl g s ylna) Jaiul 43 4uds 8) Cyry alkyl ¢ oxo ol
L) phenyl J—id o (Ci4 alkyl) CO, ¢( phenyl J—id NH J hydroxy
benzene (p y—i ddlay daanle P ¢( halogen (> sl ddaud 53 (5 lial Jlasid
5 ¢{ C1.4 alkoxy ddaud o 5 loal Jadud L AV 5 ring

L¢3 Ci4 alkyl « hydrogen (pa s s 33a e JS o8 R® 4 R7 4R 5 R
hydroxy ~~Sg,u8 ¢ cyano sius « halogen (pasila ddaud 5o (g jlidl Jladad
ot § halogen (paslla ddaul sy il Jagsud ) phenyl Ja ¢
alkyl) CO, s CO» H ¢« pyridinyl Jyua— y» ¢ methylenedioxy (oS ¥ ity
¢ Cyp.4 alkenyl j { Ci4

Jsié —a R? (6% Maiad 6-aminopyridin-3-yl & R! (S Laxie Al Lo i
1, 2,3, 4- ¢« pyridinyl Jiian o naphthyl Jf8b j ¢Jlaiud L phenyl
o (Cra alkyl aul g s s} Jlasnd &) tetrahydropyrimidin-2,4-dione-yl
¢ tetrahydrothienyl Jyids e el

el A a5 g e LV W g 0 53 4 mle

phenyl Jsié ,a R Cua (1) Gulaad) jeaial liada (1) gl 4] S 5o — ¥
4 ¢ hydroxy swSs,38 o ¢ halogen (s sila dand g (g Lial Jlaid e }
¢ Cyano )JL}.\.u 2\.&»:‘ 5 Lﬁ J\;l;‘ L;Jt;i d‘&.\:\u‘ Lg-l) C1_4 alkyl Ji ¢ ¢yano }’\;h-“

S Cultise of OCF; 3 «CF3 f « Cy alkoxy 5 ( hydroxy oS5 ue
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L) phenyl J—ié § S(O)NH s «C(O)NH 4 ¢ methylenedioxy (susS
s el & pyridinyl Jisy yu ¢ halogen (paslla ddaud 5y Jlagid

. tetrahydrothienyl Jaud

phenyl d_,ﬁgé‘é_th QP(\)&Q\A:.“J&A.\QJLML(I) fapall Al S - W
o hydroxy (ou Sy 18 o halogen (s slla aud 5 (5 jLoal Jlasd gy}
s Aaud 1 (g a) (golal Jlanul 4 4uis s8) Ciy alkyl §f ¢ cyano sibw
«CF3 § ¢ C14 alkoxy «( phenyl J—usé o hydroxy S 5 o « cyano
phenoxy (oS 51 'y methylenedioxy (qu—S Ji S plise J «OCF; J
s el ol o halogen cpa s Adaud g (5 Leal Jagal 45 4uii )
S ie Jil s el ol tetrahydrofuranyloxy S5l il s
J—id g1 el ) naphthyl Jsb f o ortetrahydrofuranylmethoxy

.tetrahydrothienyl

phenyl J—sid —a R' ua (1) dubeall jemiel ke (1) Gl Al (€ 50— ¢
s o« hydroxy (oS, ua o halogen (pa il ddaud o Jladd e}
cyano sibuw daul g1 (5 )kaa) galal Jlagul 4 4w 58) C4 alkyl f ¢ cyano
i o «OCF3 4§ «CF3 4 ¢ Cyq alkoxy o «( hydroxy S5 us d «
tetrahydrothiophenyl Jiié s us ol & { methylenedioxy S o ke
Sm (£) S (7) S (Y) () Blead el e (1) Grpeall 4l (S 5a— ©

j ¢ 2-aminothiazol-5-yl ji ¢ 6- aminopyridin-3-yl (& R?

.3-azabicyclo [3.2. 1] oct-8-yl
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