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Table S1. Photophysical Properties of the Free amines Derived from Compounds 12 and

632P
BocHN\_<O OMe OMe
HN‘>7NH o o
° \_<\N | inx)i,\l/\ BocHN \N | CO,Me
o H CO,Me

12 63
Compound Aaps(mm)  Aerm (nm) € (M'lcm'l) D Brightness
12 3002 381+2 17400+1000 0.88+0.02 15300+1200
63 3002 391+2 15600+1000 0.92+0.02 14400+1200

“Determined in MeOH. "Both compounds were treated with CF3COOH to remove the Boc
protecting groups prior to acquisition of photophysical data.
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Figure S1. Absorption (pink) and emission (blue) spectra of the protected oxazoles and thiazoles
in MeOH.
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Figure S2. Fluorescence emission spectra of oxazole 1a, protected as the N-pentenoyl methyl
ester (1b) in MeOH (red trace; emission maximum 391 nm) and in 25 mM Tris-HCI, pH 7.4,
containing 0.25 M NaCl (green trace; emission maximum 406 nm), versus a suppressor tRNA
activated with oxazole 1a (blue trace; emission maximum 411 nm) in 25 mM Tris-HCI, pH 7.4,
containing 0.25 M NacCl, following excitation at 300 nm. The concentrations of the fluorophores
employed in this experiment were similar, but not identical.
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Figure S3. Fluorescence emission spectra of Boc-protected oxazole derivatives 63 (blue trace)
and 12 (red trace). Both samples were present at 1.0 uM concentration in MeOH.
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Figure S4. Fluorescence emission spectrum of oxazole 1b (donor) in MeOH (red trace; emission
maximum 391 nm) and absorption spectrum of acridon-2-ylalanine (Acd) methyl ester (acceptor)
in MeOH (blue trace; absorption maxima at 385 and 401 nm). The green area represents the
spectral overlap between the emission of the donor and the absorption of the acceptor,

illustrating the potential for energy transfer.
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Figure S5. Emission spectra of GFP66GIly39Acd following excitation at 296 nm (blue) or 370
nm (orange).
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Scheme S1. Synthetic Route Used for the
Dipeptidomimetic 2a.

1. NaHMDS, THF, -78 °C

Preparation of the pdCpA Derivative of

2. MeQ o O?
CBzHN\)J\ _N
Ph MeO COCI, THF, Me o
=N . OxOM OMe o
PH \_COZMe MeO -78°C Et3N, THF, 1t
15 3. conc HCI HCIH,N OMe (79% vyield two steps)
o]
21
MeO
Me I, PPha, EtaN OMe
o OxOM OMe CH.Cl, 1t 1. Pd/C, H,, EtOH, 1t
OMe
CBzHN (74%) 0 o
\)J\H OMe S )
0 CBzHN N" “co,Me \/\/ﬁ\o"\'
22 23 Et;N, THF, rt
(35%)
MeO . MeO
OMe 1.LiOH, THF/MeOH/H,0 OMe TBA-pdCpA,
rt EtgN, DMF,
O OMe 59%
2. Et3N, CICH,CN, rt 0 OMe (59%)
o | o o < |
NH  N”com (35%)
2Me NH N “co,CH,CN
2b 24
MeO
OMe
O OMe
o) S
4/_>‘NH N™ “co,pdCpA
25
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Scheme S2. Synthetic Route Used for the Preparation of the pdCpA Derivative of
Dipeptidomimetic 3a.

1. NaHMDS, THF, -78 °C

2. MeSOCOCI SMe

P -78°Ctort _ O 3. TFA, CH2C|2, rt
(Boc)oN CO,Me

26 (BOC)ZN COZMe 4. BocHN \/C02H

27
BOP, Et3N, DMF, rt

I,, PPhg, SMe
sMe EtN, C:—t|2CI2

o O -OM 1. TFA, CH,Cly, 1t
0
_—
BocHN\)J\Nj\;H/©/ | o)
H o

BocHN N COzMe 2. @)
W’I\ -N
28 (overall 72% from 26) 29 (62%) Et.N. THE rtO o)
3N, )
SMe SMe
1. LiOH, THF/MeOH/H,O
0 s <o
S |

Q 2. Et3N, CICH,CN, DMF Q

3b (62%) 30 (65%)
TBA-pdCpA SMe
EtsN, DMF
rt
O
|

0
I>\—NH N™ “co,pdcpa

31 (63%)
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Scheme S3. Synthetic Route Used for the Preparation of the pdCpA Derivative of
Dipeptidomimetic 4a.

1. NaHMDS, THF, -78 °C (0] ©
O FmocHN\)J\ N
Ph 2. MeyN COCI, THF, (6]
=N_ . Oy OM NMe, M. THE o
Ph CO,Me -78 °C 0°Cto25°C
15 3. conc HCI CIHH5N (34% yield two steps)
O
32
I,, PPhs, EtsN NMe,

NMe, CHZCIZ, rt 1. piperidine, CH,Cl,
o}

FmocHN\)J\ m (71%) r,< |
\

FmocHN N" "co,Me \/\)J\ ?

33 34 Na,COs, THF, rt
(33%)
NMe, 1.LiOH, THF-H,0 NMe, TBA-pdCpA,
rt EtgN, DMF, rt
> B ————
O o)
2. NaHCOj3, CICH,CN (66%)
o /X | DMF, rt o |
4b 35

NMeZ

o) |
ﬁNH N™ “co,pdcpA

36
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Scheme S4. Synthetic Route Used for the Preparation of the pdCpA Derivative of
Dipeptidomimetic 6a.

o)
1. NaHMDS, THF, -78 °C o
FmocHN\)J\ /?
Ph 2. NCOCOCI,THF, °

N
NMM, THF o

—N (@) OoM CN 0 0
PH \_COZMe -78 °C 0°Cto25°C
15 3. conc HCI CIHH,N
o
used crude in next step
37
CN
I, PPhg, Et3N

o O OM CN CH,Cl,, rt 1. piperidine, CH,Cl,
B —
0]
FmocHN\)J\ O
N ) 0
(0]

FmocHN N~ “co,Me 2.
moe 2 WJ\O/D

38 (38% vyield two steps) 39 (73%) Na,COs, THF,rt O
CN  1.LiOH, THF-H,0 cN  TBA-pdCpA,
rt Et3N, DMF, rt
—_—
O 2. NaHCO3, CICH,CN o)
0 S DMF, rt 0 S
4/_>‘NH N™ “co,Me 4/_>*NH N “co,CH,CN
6b (48%) 40
CN
o)
|

o)
4/_>‘NH N™ “co,pdcpA

41 (46%)
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Scheme S5. Synthetic Route Used for the Preparation of the pdCpA Derivative of
Dipeptidomimetic 7a.

1. NaHMDS, THF, -78 °C

2 OZNOCOCI NO,

78 °Cto rt 0 3. TFA, CH,Cl,, rt

PN
(Boc),N CO,Me
26 (Boc),N CO,Me 4. BocHN._CO,H

42
BOP, Et3N, DMF, nt

(24% overall from 26)

NO,
I, PPhs,
o Ox-OM S N o 1. TFA, CH,Cly, 1t
BocHN_JL g e
N (58%) BocHN N 0
H oc CO,Me
0 2.
N N
43 44 o}
EtsN, THF, rt o
(72%)
NO, NO,
1. LIOH, THF/MeOH/H,0
o) n 0
Q | 2. Et3N, CICH,CN, DMF Q / <\N|
NH  N" “co,mMe rt NH CO,CH,CN
_ (53%) _
7b 45
NO,
TBA-pdCpA 0
EtaN, DMF, rt
N o) |
(14%) 4/_>*NH N™ “co,pdcpa

46
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Scheme S6. Synthetic Route Used for the Preparation of the pdCpA Derivative of
Dipeptidomimetic 9a.

SMe
Oy, -OM SMe Lawesson's reagent,
Q THF, reflux S 1. TFA, CH.Cl,, 1t R
—_—
BOCHN\)J\H (87%) 5 HN/ <\N| ) o (o)
oc .
O COzMe WJ\ N
e}
28 47 EtzN, THF, rt (e}
(86%)
SMe SMe
1. LiOH, THF/MeOH/H,O
rt

~]

0 ~— 2. EtsN, CICH,CN, DMF Q
NH  N™ “co,me t NH N “co,CH,CN
B (55%) _

9b 48

SMe

TBA-pdCpA
Et;N, DMF s

rt 9] /—<\ |
—_—

(27%) NH N “co,pdcpa

49
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Scheme S7. Synthetic Route Used for the Preparation of the pdCpA Derivative of
Dipeptidomimetic 10a.

1. NaHMDS, THF, -78 °C

@]
FmocHN\)J\ ~-N
Ph 2. MeyN COCI, THF, 0]
>_N o oM NMe NMM, THF Ie}
— . )
Ph  \“—CO,Me -78 °C 0°C t0 25 °C
15 3. conc HCI CIHHN (34% yield for two steps)
O
32
NMe2
Lawesson's rgt,
oM NMe
2 THF, reflux 1. piperidine, CH,Cl,
FmocHN\)J\ S |
A o
o) FmocHN N "CcO,Me 5 0
WJ\ -N
33 50 ¢
N32CO3, THF, rt (@]
(52% vyield for two steps)
NM82 . NMe2
1. LiOH, THF-H,0 TBA-pdCpA,
S ft EtzN, DMF, rt
o X | 2. NaHCO3, CICH,CN o | (62%)
NH N CcOo,Me DMF, rt NH N CO,CH,CN
_ (65%) L
10b 51
NM62

o |
ﬁNH N™ “copdcpA

52
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Scheme S8. Synthetic Route Used for the Preparation of the pdCpA derivative of

Dipeptidomimetic 11a.

o
1. NaHMDS, THF, -78 °C \)?\
FmocHN -
Ph 2. NCOCOCI, THF, o

N
NMM, THF o

=N Ox_OM CN o o
PH  \—CO,Me -78°C 0°C o 25°C R
15 3. conc HCI CIHH5N (38% yield for two steps)
O
37
CN
Lawesson's reagent o
o Oy OM CN THF, reflux 1. piperidine, CH,Cl, N
B —
FmocHN I\ d o
N S o
FmocHN N “co,Me 2.
o moc¢ 2 s~ oN
38 53 Na,COg THF,1t O
(22% yield for two steps)
CN .
1. LiOH, THF-H,O CN  TBA-pdCpA,
rt R EtsN, DMF, rt
S
S 0
o) /_<\ | 2. NaHCO3, CICH,CN | (45%)
O —
NH  N™ “co,me DMF, 1t NH N
2 CO2CH,CN
11b 54

CN

ﬁNH N™ “co,pdcpa
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Scheme S9. Synthetic Route Used for the Preparation of Compound 63.

OMe OMe
1. Pd/C H,, MeOH
0 rt N 0 \
/ <\\ 2. Boc,0, EtzN, CH,CI \
CcBzHN  N” “co,Me 2o pe e BocHN N7 ~Co,Me
58 63 (90%)
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OMe
o (@] OoM OMe
CBzHNJkN OMe
H (0]

Methyl 2-(2-(Benzyloxycarbonyl)acetamido)-3-0x0-3-(3,4,5-trimethoxyphenyl)propanoate

(22). To a solution of 3.00 g (11.8 mmol) of imine ester 15 in 100 mL of THF was added 14.2
mL (14.2 mmol) of 1 M NaHMDS solution in THF at —78 °C. After 30 min, 2.73 g (11.8 mmol)
of 3,4,5-trimethoxybenzoyl chloride dissolved in 15 mL of THF was added to the reaction
mixture, which was stirred at —78 °C for 2 h. The reaction mixture was treated with conc HCI
solution until pH 2 was reached. The solvent was concentrated under diminished pressure to
obtain the amine salt 21 as a colorless solid. This material was used for the next reaction without
further purification.

To a solution of the amine salt 21 in 150 mL of THF were added 7.25 g (23.7 mmol) of CBz-
Gly-OSu and 8.30 mL (6.05 g, 59.2 mmol) of EtsN. The reaction mixture was stirred overnight
at room temperature. The reaction mixture was diluted with 300 mL of water and extracted with
two 50-mL portions of EtOAc. The organic phase was dried (MgSO,) and concentrated under
diminished pressure. The residue was purified by chromatography on a silica gel column (10 x 4
cm). Elution with 1:1 hexanes—ethyl acetate gave the desired product 22 as a colorless solid:
yield 4.43 g (79% overall yield from imine 15); silica gel TLC R¢0.50 (1:1 hexanes—ethyl
acetate); '"H NMR (CDCls) § 3.71 (s, 3H), 3.87-3.93 (m, 7H), 3.94 (s, 3H), 4.01 (s, 1H), 5.12 (s,
2H), 5.58 (br s, 1H), 6.16 (d, 1H, J = 4.0 Hz), 7.31-7.34 (m, 5H), 7.39 (s, 2H) and 7.51 (d, 1H, J

= 8.0 Hz); **C NMR (CDCls) 6 44.5, 53.5, 56.4, 56.5, 57.9, 61.2, 67.4, 106.6, 107.2, 107.4,
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128.3, 128.4, 128.7, 128.8, 136.3, 144.1, 153.0, 153.1, 153.3, 156.8, 167.4, 169.3 and 189.8;

mass spectrum (APCI), m/z 475.1721 (M+H)" (C23H27N20g requires m/z 475.1716).

MeO
OMe

OMe

CBzHN N “co,Me

Methyl 2-((Benzyloxycarbonyl)methyl)-5-(3,4,5-trimethoxyphenyl)oxazole-4-carboxylate
(23). To a stirred solution of 1.10 g (4.19 mmol) of triphenylphosphine and 1.06 g (4.17 mmol)
of iodine in 50 mL of CH,Cl, was added 1.16 mL (0.84 g, 8.34 mmol) of EtsN. The dark yellow
solution was stirred for 5 min and 0.99 g (2.08 mmol) of ketoamide 22 was added to the
reaction mixture, which was stirred at room temperature for 2 h. The reaction mixture was
concentrated under diminished pressure and the residue was purified by chromatography on a
silica gel column (10 x 1 cm). Elution with 1:1 hexanes—ethyl acetate gave the desired product
23 as a colorless oil: yield 0.70 g (74%); silica gel TLC R¢ 0.50 (1:1 hexanes—ethyl acetate); *H
NMR (CDCl3) 6 3.81-3.92 (m, 12H), 4.56 (d, 2H, J = 4.0 Hz), 5.10 (s, 2H), 5.63 (br s, 1H),
7.23-7.29 (m, 5H) and 7.24 (s, 2H); *C NMR (CDCl3) §38.5, 52.6, 56.4, 56.5, 61.2, 67.5,
103.8, 106.1, 107.4, 121.8, 126.4, 128.3, 128.5, 128.7, 128.7, 132.2, 136.3, 140.3, 153.3, 156.0,
156.4, 158.9 and 162.6; mass spectrum (APCI), m/z 457.1617 (M+H)" (C23H2sN,0g requires

m/z 457.1611).
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OMe

O OMe

Methyl 2-(Pent-4-enamidomethyl)-5-(3,4,5-trimethoxyphenyl)oxazole-4-carboxylate (2b).
To a solution of 0.36 g (0.79 mmol) of CBz-protected amine 23 in 25 mL of EtOH was added
100 mg of 10% Pd/C. The suspension was stirred overnight under 1 atm of H,. The reaction
mixture was filtered through a Celite pad and the filtrate was concentrated under diminished
pressure to obtain the deprotected amine. This material was used in next step without further
purification.

To the solution of deprotected amine in 8 mL of THF were added 0.23 g (1.18 mmol) of 4-
pentenoyloxysuccinimide and 0.33 mL (0.24 g, 2.37 mmol) of EtsN. The reaction mixture was
stirred overnight at room temperature and then concentrated under diminished pressure. The
residue was purified by chromatography on a silica gel column (10 x 1 cm). Elution with 1:10
MeOH-ethyl acetate gave the desired product 2b as a colorless oil: yield 0.11 g (35% yield over
two steps); silica gel TLC R 0.70 (1:10 MeOH—ethyl acetate); 'H NMR (CDCls) 6 2.34-2.42 (m,
4H), 3.86-3.93 (m, 12H), 4.61-4.66 (m, 2H), 4.97-5.08 (m, 2H), 5.81-5.82 (m, 1H), 6.35 (br s,
1H) and 7.40-7.43 (s, 2H); *C NMR (100 MHz, CDCl3) & 29.6, 35.8, 36.8, 52.7, 56.6, 56.6,
61.2,106.1, 116.0, 121.8, 126.4, 128.8, 132.2, 137.0, 140.4, 153.3, 156.1, 158.9, 162.6 and

172.6; mass spectrum (APCI), m/z 405.1656 (M+H)" (C2oH2sN,07 requires m/z 405.1662).
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OMe

O OMe
o /X |

ﬁNH N™>c0o,CH,CN

Cyanomethyl 2-(Pent-4-enamidomethyl)-5-(3,4,5-trimethoxyphenyl)oxazole-4-carboxylate

(24). To a solution of 0.22 g (0.55 mmol) of ester 2b in 5 mL of MeOH and 5 mL of THF was
added 1.11 mL (1.11 mmol) of 1 M LiOH aqueous solution. The solution was stirred overnight
at room temperature and then concentrated under diminished pressure to obtain the free acid
which was used in the next step without further purification.

To a solution of the acid in 100 pL of chloroacetonitrile was added 0.15 mL (0.11 g, 1.11
mmol) of EtsN. The reaction mixture was stirred overnight at room temperature and then
concentrated under diminished pressure. The residue was purified by chromatography on a silica
gel column (10 x 1 cm). Elution with 1:10 MeOH-ethyl acetate gave the desired product 24 as a
colorless solid: yield 80.0 mg (35% yield over two steps); silica gel TLC R¢0.70 (1:10 MeOH-
ethyl acetate); '"H NMR (CDCl3) & 2.39-2.43 (m, 4H), 3.87-3.92 (m, 9H), 4.65-4.66 (m, 2H),
4.95 (s, 2H), 4.99-5.09 (m, 2H), 5.80-5.86 (m, 1H), 6.33 (br s, 1H) and 7.40-7.42 (m, 2H); **C
NMR (CDCl3) 6 29.6, 35.7, 41.5, 49.1, 56.6, 56.6, 61.3, 106.2, 114.4, 116.0, 116.1, 121.1, 124.5,
128.8, 132.3, 137.0, 141.0, 153.5, 158.0, 160.7 and 172.8; mass spectrum (APCI), m/z 430.1607

(M+H)" (C21H24N307 requires m/z 430.1614).
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MeO
OMe

0 OMe
o X |

ﬁNH N™>co,pdcpa

2-(Pent-4-enamidomethyl)-5-(3,4,5-trimethoxyphenyl)oxazole-4-carboxylic Acid pdCpA

Ester (25). To a solution of 6.40 mg (15.0 umol) of cyanomethyl ester 24 in 100 uL. of 9:1
DMF-Et3N was added 4.00 mg (3.00 umol) of the tris(tetrabutylammonium) salt of pdCpA. The
reaction mixture was sonicated at room temperature for 2.5 h. The reaction mixture was purified
by Cis reversed-phase HPLC (250 x 10 mm) using a gradient of 1 to 65% acetonitrile in 50 mM
ammonium acetate, pH 4.5, over a period of 1 h. The retention time of the desired product was
19.5 min. The fractions containing the product were lyophilized to afford 25 as a colorless solid:
yield 1.8 mg (59%); mass spectrum (ESI), m/z 1007.2334 (M-H) (CsgH4sN10019P> requires m/z

1007.2338).

o O OMe SMe
BocHN\)J\Nm
H o

Methyl 2-(2-((tert-Butoxycarbonyl)amino)acetamido)-3-(4-(methylthio)phenyl)-3-

oxopropanoate (28). To a solution of 0.53 g (1.82 mmol) of Boc-protected glycine methyl ester
26 in 30 mL of THF was added 2.18 mL (2.18 mmol) of 1 M NaHMDS solution in THF at —78
°C. After 30 min, 0.36 g (1.91 mmol) of 4-thiomethylbenzoyl chloride was added to the reaction

mixture, which was stirred at —78 °C for an additional 2 h. The reaction mixture was quenched
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with excess ag NH4ClI solution and extracted with two 50-mL portions of EtOAc. The organic
phase was dried (MgSO,) and concentrated under diminished pressure. The residue was purified
by chromatography on a silica gel column (10 x 4 cm). Elution with 3:1 hexanes—ethyl acetate
gave the ketoester 27 as a colorless foamy solid.

To the solution of ketoester 27 in 10 mL of CH,Cl, was added 10 mL of CFsCOOH and the
reaction mixture was stirred overnight at room temperature. The reaction mixture was
concentrated under diminished pressure to obtain the amine, which was used in next step without
further purification.

To a solution of 0.63 g (3.64 mmol) of Boc-Gly-OH in 15 mL of DMF was added 1.61 g (3.64
mmol) of BOP, 1.51 mL (1.10 g, 10.91 mmol) of EtsN and the amine obtained from previous
step. The reaction mixture was stirred overnight at room temperature. The reaction mixture was
concentrated under diminished pressure and the residue was purified by chromatography on a
silica gel column (10 x 4 cm). Elution with 1:1 hexanes—ethyl acetate gave the ketoamide 28 as a
colorless oil: yield 0.52 g (72% overall yield from 26); silica gel TLC R; 0.50 (1:1 hexanes—ethyl
acetate); '"H NMR (CDCls) §1.44 (s, 9H), 2.51 (s, 3H), 3.69 (s, 3H), 3.93 (br s, 2H), 5.54 (t, 1H,
J=10.0 Hz), 6.18 (d, 1H, J = 10.0 Hz), 7.26 (d, 2H, J = 10.0 Hz), 7.68 (d, 1H, J = 10.0 Hz) and
7.99 (d, 2H, J = 8.0 Hz); *C NMR (CDCls) & 14.6, 28.4, 44.1,53.3, 57.7, 80.2, 125.0, 130.0,
130.1, 148.4, 156.1, 167.3, 169.8 and 190.1; mass spectrum (APCI), m/z 397.1429 (M+H)"

(C18H25N206S requires m/z 397.1433).

SMe

]

BocHN N COzMe
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Methyl 2-(((tert-Butoxycarbonyl)amino)methyl)-5-(4-(methylthio)phenyl)oxazole4-
carboxylate (29). To a stirred solution of 0.87 g (3.31 mmol) of triphenylphosphine and 0.83 g
(3.30 mmol) of iodine in 50 mL of CH,Cl, was added 0.92 mL (0.67 g, 6.60 mmol) of EtsN. The
dark yellow solution was stirred for 5 min and then 0.65 g (1.65 mmol) of ketoamide 28 was
added to the reaction mixture, which was stirred at room temperature for an additional 2 h. The
reaction mixture was concentrated under diminished pressure and the residue was purified by
chromatography on asilica gel column (10 x 1 cm). Elution with 1:1 hexanes—ethyl acetate gave
the desired product 29 as a yellow solid: yield 0.38 g (62%); silica gel TLC R¢0.50 (1:1
hexanes—ethyl acetate); *H NMR (CDCls) §1.39 (s, 9H), 2.44 (s, 3H), 3.85 (s, 3H), 4.45 (d, 2H,
J=4.0Hz),5.37 (br s, 1H), 7.21 (d, 2H, J = 8.0 Hz) and 7.91 (d, 2H, J = 8.0 Hz); *C NMR
(CDCl3) 615.1, 28.4, 38.0, 52.4, 80.4, 123.0, 125.5, 126.2, 128.6, 142.4, 155.7, 155.8, 159.4 and

162.5; mass spectrum (APCI), m/z 379.1339 (M+H)" (C1gH23N,0sS requires m/z 379.1328).

SMe
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Methyl 5-(4-(Methylthio)phenyl)-2-(pent-4-enamidomethyl)oxazole-4-carboxylate (3b). To

a solution of 0.39 g (1.02 mmol) of Boc-protected amine 29 in 10 mL of CH,CI, was added 10
mL of CF3COOH. The reaction mixture was stirred overnight and then concentrated under
diminished pressure to obtain the deprotected amine, which was used in next step without further

purification.
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To the solution of deprotected amine in 10 mL of THF were added 0.50 g (2.56 mmol) of 4-
pentenoyloxysuccinimide and 3 mL of saturated aqg NaHCO3. The reaction mixture was stirred
overnight at room temperature and then concentrated under diminished pressure. The residue
was purified by chromatography on a silica gel column (10 x 1 cm). Elution with 1:10 MeOH-
ethyl acetate gave the desired product 3b as a colorless solid: yield 0.23 g (62%); silica gel TLC
R 0.75 (1:10 MeOH—ethyl acetate); *H NMR (CDCls) & 2.30-2.38 (m, 4H), 2.47 (s, 3H), 3.87 (s,
3H), 4.59 (d, 2H, J = 4.0 Hz), 4.93-5.04 (m, 2H), 5.75-5.79 (m, 1H), 6.58 (br s, 1H), 7.24 (d, 2H,
J=8.0Hz) and 7.91 (d, 2H, J = 8.0 Hz); *C NMR (CDCls) §15.1, 29.5, 36.7, 49.2, 52.5, 115.9,
122.8, 125.5, 126.2, 128.7, 137.0, 142.6, 156.0, 159.1, 162.5 and 172.7; mass spectrum (APCI),

m/z 361.1232 (M+H)" (C15H21N,0,S requires m/z 361.1222).

SMe
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Cyanomethyl 5-(4-(Methylthio)phenyl)-2-(pent-4-enamidomethyl)oxazole-4-carboxylate

CO,CH,CN

(30). To a solution of 0.18 g (0.50 mmol) of ester 3b in 5 mL of MeOH and 5 mL of THF was
added 1.25 mL (1.25 mmol) of 1 M LiOH aqueous solution. The solution was stirred overnight
at room temperature, then concentrated under diminished pressure to obtain the free acid, which
was used in next step without further purification.

To a solution of the acid in 1 mL of DMF were added 100 pL of chloroacetonitrile and 0.21 mL
(0.16 g, 1.51 mmol) of Et3N. The reaction mixture was stirred overnight at room temperature,

then concentrated under diminished pressure. The residue was purified by chromatography on a
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silica gel column (10 x 1 cm). Elution with 1:10 MeOH-ethyl acetate gave the desired product
30 as a yellow solid: yield 0.12 g (65%); silica gel TLC R 0.75 (1:10 MeOH-ethyl acetate); 'H
NMR (CDCls) & 2.36-2.45 (m, 4H), 2.42 (s, 3H), 4.65 (d, 2H, J = 8.0 Hz), 4.94 (s, 2H), 4.99-
5.10 (m, 2H), 5.80-5.84 (m, 1H), 6.26 (br s, 1H), 7.31 (d, 2H, J = 8.0 Hz) and 7.96 (d, 2H, J =
8.0 Hz); *C NMR (CDCl3) 5 15.2, 29.6, 35.7, 36.8, 49.0, 114.3, 116.1, 122.2, 124.4, 125.7,
128.9, 137.0, 143.8, 158.0, 159.5, 160.6 and 172.7; mass spectrum (APCI), m/z 386.1176

(M+H)" (C1gH20N304S requires m/z 386.1175).

SMe

O
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JjNH N™>co,pdcpa

5-(4-(Methylthio)phenyl)-2-(pent-4-enamidomethyl)oxazole-4-carboxylic Acid pdCpA

Ester (31). To astirred solution containing 6.60 mg (5.00 pmol) of pdCpA tetrabutylammonium
salt in 100 pL of 9:1 anhydrous DMF-Et3N was added 9.50 mg (25.0 umol) of cyanomethyl
ester 30. The reaction mixture was sonicated for 6 h. The reaction mixture was then purified by
Cig reversed-phase HPLC (250 x 10 mm) using a gradient of 1% to 65% acetonitrile in 50 mM
ammonium acetate, pH 4.5, over a period of 1 h. The retention time of the desired product was
20.3 min. The fractions containing the product were lyophilized to afford 31 as a colorless solid:
yield 3.0 mg (63%); mass spectrum (ESI), m/z 963.1908 (M-H) (C3sH41N10016P2S requires m/z

963.1898).
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Methyl 2-(2-(((9H-Fluoren-9-yl)methoxy)carbonylamino)acetamido)-3-(4-

(dimethylamino)phenyl)-3-oxopropanoate (33). A solution of 0.50 g (2.00 mmol) of 15in 5
mL of anhydrous THF was cooled to —78 °C under argon atmosphere and 2.00 mL (2.00 mmol)
of 1 M sodium bis(trimethylsilyl)amide in THF was added dropwise while maintaining the
temperature at —78 °C. After 30 min, the resulting yellow solution was added via cannula to a
stirred solution of 0.43 g (2.00 mmol) of 4-dimethylaminobenzoyl chloride in 3 mL of anhydrous
THF at —78 °C. The reaction mixture was stirred at —78 °C for 2h. The yellow reaction mixture
was acidified with concentrated HCI until pH ~2 was reached, and was then concentrated under
diminished pressure. Crude product 32 was utilized for the next reaction without further
purification.

To a solution of the crude product in 10 mL of anhydrous THF at 0 °C was added 0.79 g (2.00
mmol) of Fmoc-glycine N-hydroxysuccinimide ester followed by the dropwise addition of 0.22
mL (0.20 g, 2.00 mmol) of N-methylmorpholine. The yellow reaction mixture was stirred at 25
°C for 2 h and concentrated under diminished pressure. The crude product was purified on a
silica gel column (15 x 2 cm). Elution with 1:1 ethyl acetate—hexanes afforded 33 as a yellowish
solid: yield 0.35 g (34%); silica gel TLC R;0.27 (1:1 ethyl acetate—hexanes); ‘H NMR (CDCls3) &
3.07 (s, 6H), 3.68 (s, 3H), 4.02 (br s, 2H), 4.21 (s, 1H), 4.39 (d, 2H, J = 6.8 Hz), 5.50 (br s, 1H),
6.08 (d, 1H, J = 7.2 Hz), 6.64 (d, 2H, J = 8.8 Hz), 7.28 (t, 2H, J= 7.4 Hz), 7.37 (t, 2H, J = 7.4
Hz), 7.48 (d, 1H, J = 7.2 Hz), 7.59 (d, 2H, J = 7.6 Hz), 7.73 (d, 2H, J = 7.6 Hz) and 8.00 (d, 2H,

J = 8.8 Hz); ®°C NMR (CDCl3) 6 44.3, 47.2, 53.4, 55.7, 57.7, 67.4, 114.2, 120.0, 125.2, 126.8,
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127.2,127.8,132.2, 141.4, 143.9, 156.6, 164.9, 167.3, 169.0 and 189.1; mass spectrum (APCI),

m/z 516.2060 (M + H)" (C29H3oN30¢ requires m/z 516.2069).

NMez

&
FmocHN N™ ~co,Me

Methyl 2-((((9H-Fluoren-9-yl)methoxy)carbonylamino)methyl)-4-(4-
(dimethylamino)phenyl)oxazole-5-carboxylate (34). To a stirred solution of 0.29 g (1.12
mmol) of triphenylphosphine and 0.28 g (1.12 mmol) of iodine in 10 mL of anhydrous CH,Cl,
was added 0.15 mL (0.11 g, 1.12 mmol) of triethylamine. The dark yellow solution was stirred
for 5 min and 0.29 g (0.56 mmol) of 33 dissolved in 5 mL of anhydrous CH,Cl, was added
dropwise. The reaction mixture was stirred for 30 min at 25 °C under an argon atmosphere and
was then concentrated under diminished pressure. The residue was purified on a silica gel
column (15 x 2 cm). Elution with 2:3 ethyl acetate—hexanes afforded 34 as a yellow solid: yield
0.20 g (71%); silica gel TLC R;0.43 (1: 1 ethyl acetate—hexanes); *H NMR (CDCls) ¢ 3.02 (s,
6H), 3.91 (s, 3H), 4.23 (t, 1H, J = 5.8 Hz), 4.44 (d, 2H, J = 6.8 Hz), 4.57 (d, 2H, J = 5.6 Hz),
5.67 (brs, 1H), 6.71 (d, 2H, J = 8.8 Hz), 7.29 (t, 2H, J = 7.4 Hz), 7.38 (t, 2H, J = 7.2 Hz), 7.60
(d, 2H, J= 7.2 Hz), 7.74 (d, 2H, J = 7.6 Hz) and 7.98 (d, 2H, J = 8.8 Hz); ©*C NMR (CDCls) ¢
38.2,40.0,47.0, 52.0, 67.2, 111.2, 113.7, 119.9, 123.7, 125.0, 127.0, 127.6, 128.5, 129.6, 141.2,
143.7, 151.5, 156.1, 157.4 and 162.7; mass spectrum (APCI), m/z 498.1930 (M + H)"

(C29H28N305 requires m/z 498.1951).
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Methyl 4-(4-(Dimethylamino)phenyl)-2-(pent-4-enamidomethyl)oxazole-5-carboxylate

(4b).To a stirred solution of 0.20 g (0.40 mmol) of 34 in 4 mL of anhydrous CH,Cl, was added
dropwise 77.0 uL (66.0 mg, 0.78 mmol) of piperidine. The reaction mixture was stirred at 25 °C
under an argon atmosphere for 2 h and was then concentrated under diminished pressure. The
residue was dissolved in 5 mL of anhydrous THF and 0.15 g (0.78 mmol) of 4-
pentenoyloxysuccinimide followed by 83.0 mg (0.78 mmol) of Na,CO3 was added. The reaction
mixture was stirred at room temperature for 3 h under argon atmosphere and was then
concentrated under diminished pressure. The residue was purified on a silica gel column (7 x 2
cm). Elution with 7:3 ethyl acetate—hexanes afforded 4b as a pale yellow solid: yield 48.0 mg
(33% over two steps); silica gel TLC R;0.19 (7:3 ethyl acetate—hexanes); ‘H NMR (CDCls) 6
2.35-2.42 (m, 4H), 3.02 (s, 6H), 3.90 (s, 3H), 4.61 (d, 2H, J = 5.6 Hz), 4.97-5.08 (m, 2H), 5.79-
5.85 (m, 1H), 6.39 (br s, 1H), 6.71 (d, 2H, J = 8.8 Hz) and 7.96 (d, 2H, J = 8.8 Hz); *C NMR
(CDCl3) 6 29.3, 35.5, 36.6, 40.0, 52.1, 111.2, 113.7, 115.7, 123.7, 129.6, 136.7, 151.6, 157.45,
157.50, 162.7 and 172.2; mass spectrum (APCI), m/z 358.1680 (M + H)" (C19H24N304 requires

m/z 358.1689).
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Cyanomethyl 4-(4-(Dimethylamino)phenyl)-2-(pent-4-enamidomethyl)oxazole-5-

carboxylate (35). To a stirred solution of 15.0 mg (0.04 mmol) of 4b in 0.40 mL 3:1 THF-
water was added 0.08 mL of 1 M LiOH. The reaction mixture was stirred at 25 °C for 3 h. The
reaction was diluted with MeOH, dried over anh Na,SO,4and concentrated under diminished
pressure. The crude product was dissolved in 2 mL of anhydrous DMF and 10.0 mg (0.09
mmol) of NaHCO3; was added followed by 13.0 uL (16.0 mg, 0.21 mmol) of CICH,CN. The
reaction mixture was stirred at 25 °C for 3 h under an argon atmosphere. The reaction mixture
was concentrated under diminished pressure and used in the next step without further

purification.

NMez

o)
8
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4/_>\*NH N™>co,pdcpa

4-(4-(Dimethylamino)phenyl)-2-(pent-4-enamidomethyl)oxazole-5-carboxylic Acid pdCpA

Ester (36). A solution containing 6.0 mg (16 pmol) of cyanomethyl ester 35 and 8.0 mg (6.0
umol) of the tris(tetrabutylammonium) salt of pdCpA in 100 puL of 9:1 DMF—Et;N was subjected
to sonication at room temperature for 2.5 h. The reaction mixture was purified by C,g reversed-
phase HPLC (250 x 10 mm) using a gradient of 1 to 65% acetonitrile in 50 mM ammonium
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acetate, pH 4.5, over a period of 45 min. The fraction eluting at 19.5 min was collected and
lyophilized to afford 36 as a yellow solid: yield 3.7 mg (66%); mass spectrum (ESI), m/z

960.2440 (M —H) (C37H44N11016P2 requires m/z 960.2443).

o @) OMe CN
FmocHN\)J\Nm
H O

Methyl 2-(2-(((9H-Fluoren-9-yl)methoxy)carbonylamino)acetamido)-3-(4-cyanophenyl)-3-

oxopropanoate (38). A solution of 1.00 g (4.00 mmol) of 15 in 10 mL of anhydrous THF was
cooled to -78 °C under argon atmosphere and 4.00 mL (4.00 mmol) of 1 M sodium
bis(trimethylsilyl)amide in THF was added dropwise while maintaining the temperature at -78
°C. After 30 min, the resulting yellow solution was added via cannula to a stirred solution of 0.66
g (4.00 mmol) of 4-cyanobenzoy! chloride in 3 mL of anhydrous THF at -78 °C. The mixture
was stirred at-78 °C for 2 h. The yellow mixture was acidified with concentrated HCI until pH ~
2 and was concentrated under diminished pressure. The crude product (37) was utilized for the
next reaction without further purification.

To a solution of crude product 37 in 10 mL of anhydrous THF at 0 °C was added 1.58 g (4.00
mmol) of Fmoc-glycine N-hydroxysuccinimide ester followed by the dropwise addition of 0.44
mL (0.40 g, 4.00 mmol) of N-methylmorpholine. The yellow mixture was stirred at 25 °C for 2 h
and then concentrated under diminished pressure. The crude product was purified on a silica gel
column (15 x 2 cm). Elution with 1:1 ethyl acetate—hexanes afforded 38 as a colorless oil: yield
0.60 g (38%); silica gel TLC R; 0.3 (1:1 ethyl acetate—hexanes); "H NMR (CDCls) & 3.69 (s,
3H), 4.00 (d, 2H, J =5.6 Hz), 4.20 (t, 1H, J = 7.0 HZz), 4.39 (d, 2H, J = 6.8 Hz), 5.55 (t, 1H, J =

5.4 Hz), 6.15 (d, 1H,J=7.2 Hz), 7.27 (t, 2H, J = 7.4 Hz), 7.37 (t, 2H, J = 7.4 Hz), 7.47 (br s,
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1H), 7.56 (d, 2H, J = 7.2 Hz), 7.73-7.77 (m, 4H) and 8.14 (d, 2H, J = 7.2 Hz); mass spectrum

(APCI), m/z 498.1662 (M + H)" (C2sH24N306 requires m/z 498.1665).

CN

FmocHN N™ ~Cco,Me

Methyl 2-((((9H-Fluoren-9-yl)methoxy)carbonylamino)methyl)-4-(4-cyanophenyl)oxazole-
5-carboxylate (39). To a stirred solution of 0.21 g (0.80 mmol) of triphenylphosphine and 0.2 g
(0.8 mmol) of iodine in 10 mL of anhydrous CH,Cl, was added 0.11 mL (83.0 mg, 0.80 mmol)
of triethylamine. The dark yellow solution was stirred for 5 min and 0.20 g (0.40 mmol) of 38
dissolved in 5 mL of anhydrous CH,Cl, was added dropwise. The reaction mixture was stirred
for 30 minutes at 25 °C under argon atmosphere and was then concentrated under diminished
pressure. The residue was purified on a silica gel column (15 x 2 cm). Elution with 1:1 ethyl
acetate—hexanes afforded 39 as a pale yellow solid: yield 0.14 g (73%); silica gel TLC R;0.5 (1:
1 ethyl acetate—hexanes); "H NMR (CDCls) & 3.95 (s, 3H), 4.22 (t, 1H, J = 6.0 Hz), 4.45 (d, 2H,
J=6.8Hz),4.61(d, 2H, J =5.6 Hz), 5.52 (br s, 1H), 7.28 (t, 2H,J=7.4 Hz), 7.38 (t, 2H, J=7.4
Hz), 7.58 (d, 2H, J = 7.2 Hz), 7.71-7.76 (m, 4H) and 8.20 (d, 2H, J = 8.4 Hz); *C NMR (CDCls)
029.7,38.2,47.0,52.7, 67.4, 113.7, 118.2, 120.0,124.9, 127.0, 127.8, 128.7, 130.4, 132.2, 141.3,
143.6, 153.5, 156.1, 160.2 and 161.9; mass spectrum (APCI), m/z 479.1479 (M + H)"

(C28H22N305 requires m/z 479.1490).
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Methyl 4-(4-Cyanophenyl)-2-(pent-4-enamidomethyl)oxazole-5-carboxylate (6b). To a
stirred solution of 0.14 g (0.29 mmol) of 39 in 4 mL of anhydrous CH,Cl,was added 59.0 pL
(51.0 mg, 0.60 mmol) of piperidine dropwise. The reaction mixture was stirred at 25 °C under
argon atmosphere for 2 h and was concentrated under diminished pressure. The residue was
dissolved in 5 mL of anhydrous THF and 0.11 g (0.58 mmol) of 4-pentenoylsuccinimide
followed by 37.0 mg (0.44 mmol) of Na,CO3 was added. The mixture was stirred at room
temperature for 3 h under argon atmosphere and was concentrated under diminished pressure.
The residue was purified on a silica gel column (7 x 2 cm). Elution with 7:3 ethyl
acetate—hexanes yielded 6b as a pale yellow solid: yield 47.0 mg (48% over two steps); silica
gel TLC R¢0.29 (7:3 ethyl acetate—hexanes); 'H NMR (CDCls) 6 2.34-2.40 (m, 4H), 3.92 (s,
3H), 4.64 (d, 2H, J = 6.0 Hz), 4.96-5.12 (m, 2H), 5.77-5.81 (m, 1H), 6.45 (br s, 1H), 7.72 (d,
2H, J = 8.8 Hz) and 8.18 (d, 2H, J = 8.8 Hz); *C NMR (CDCls) §29.3, 35.5, 43.2, 52.4, 115.8,
125.7,127.7, 128.8, 136.7, 136.9, 141.0, 155.7, 159.1, 162.2, 172.1 and 172.8; mass spectrum

(APCI), m/z 340.1210 (M + H)" (C1gH1gN304 requires m/z 340.1219).

CN
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CO,CH,CN
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Cyanomethyl 4-(4-Cyanophenyl)-2-(pent-4-enamidomethyl)oxazole-5-carboxylate (40). To
a stirred solution of 16.0 mg (0.05 mmol) of 6b in 0.4 mL of 3:1 THF-water was added 0.05 mL
of 1 N LiOH. The mixture was stirred at 25 °C for 2 h. The aqueous layer was diluted with
MeOH. The organic layer was dried over anhydrous Na,SO,4and was concentrated under
diminished pressure. The crude product was dissolved in 2 mL of anhydrous DMF and 12.0 mg
(0.14 mmol) of NaHCO3; was added followed by 15.0 uL (18.0 mg, 0.24 mmol) of CICH,CN.
The reaction mixture was stirred at 25 °C for 3 h under argon atmosphere. The mixture was
concentrated under diminished pressure. The crude product was utilized in the next step without

further purification.

CN

@]
o, |

ﬁNH N™>co,pdCpA

4-(4-Cyanophenyl)-2-(pent-4-enamidomethyl)oxazole-5-carboxyl pdCpA (41). A solution

containing 7.0 mg (~20 umol) of the crude cyanomethyl ester 40 and 6.0 mg (4.4 umol) of the
tris(tetrabutylammonium) salt of pdCpA in 100 pL of 9:1 DMF-Et3N was subjected to
sonication at room temperature for 4 h. The reaction mixture was purified by Cig reversed phase
HPLC (250 x 10 mm) using a gradient of 1% to 65% acetonitrile in 50 MM ammonium acetate,
pH 4.5, over a period of 45 min. The fraction eluting at 19 min was collected and lyophilized to
afford 41 as a colorless solid: yield 1.9 mg (46%); mass spectrum (ESI), m/z 942.1973 (M — H)

(C36H38N11016P2 requires m/z 9421968)
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Methyl 2-(2-((tert-Butoxycarbonyl)amino)acetamido)-3-(4-nitrophenyl)-3-oxopropanoate

(43). To a solution of 2.00 g (6.92 mmol) of Boc-protected glycine methyl ester 26 in 50 mL of
THF was added 6.92 mL (6.92 mmol) of 1M NaHMDS solution in THF at —78 °C. After 30 min,
1.28 g (6.92 mmol) of 4-nitrobenzoyl chloride was added to the reaction mixture and stirred at —
78 °C for 2 h. The reaction mixture was quenched with excess aqueous NH4ClI solution and
extracted with two 50-mL portions of EtOAc. The organic phase was dried (MgSO,) and
concentrated under diminished pressure. The residue was purified by chromatography on a silica
gel column (10 x 4 cm). Elution with 3:1 hexanes—ethyl acetate gave the keto-ester 42 as a white
foamy solid.

To the solution of keto-ester 42 in 25 mL of CH,Cl, was added 25 mL of CF;COOH and the
reaction was stirred overnight at room temperature. The reaction mixture was concentrated under
diminished pressure to obtain the amine which was used in next step without purification.

To a solution of 1.45 g (8.30 mmol) of Boc-Gly-OH in 100 mL of DMF was added 3.67 g (8.30
mmol) of BOP, 2.88 mL (1.66 g, 20.8 mmol) of EtsN and the amine (obtained from previous
step). The reaction mixture was stirred overnight at room temperature. The reaction mixture was
concentrated under diminished pressure and the residue was purified by chromatography on a
silica gel column (10 x 4 cm). Elution with 1:1 hexanes—ethyl acetate gave the ketoamide 43 as a
colorless solid: yield 0.65 g (24% overall yield from 26); silica gel TLC R;0.50 (1:1 hexanes—
ethyl acetate); '"H NMR (CDCls) §1.42 (s, 9H), 3.70 (s, 3H), 3.92 (br s, 2H), 5.28 (t, 1H, J =

10.0 Hz), 6.17 (d, 1H, J = 10.0 Hz), 7.30 (d, 2H, J = 10.0 Hz), 7.52 (d, 1H, J = 10.0 Hz) and 8.15
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(d, 2H, J = 8.0 Hz); mass spectrum (APCI), m/z 396.1426 (M+H)" (C17H2,N30g requires m/z

396.1407).

NO,

]

BocHN N COZMG

Methyl 2-(((tert-Butoxycarbonyl)amino)methyl)-5-(4-nitrophenyl)oxazole-4-carboxylate
(44). To a stirred solution of 0.96 g (3.67 mmol) of triphenylphosphine and 0.93 g (3.67 mmol)
of iodine in 50 mL of CH,Cl, was added 1.02 mL (0.74 g, 7.34 mmol) of EtsN. The dark yellow
solution was stirred for 5 min and 0.73 g (1.83 mmol) of keto-amide 43 was added to the reaction
mixture and stirred at rt for 2 h. The reaction mixture was concentrated under diminished
pressure and the residue was purified by chromatography on a silica gel column (10 x 1 cm).
Elution with 1:1 hexanes—ethyl acetate gave the desired product 44 as a yellow solid: yield 0.40
g (58%); silica gel TLC R 0.50 (1:1 hexanes—ethyl acetate); "H NMR (CDCls) 5 1.43 (s, 9H),
3.97 (s, 3H), 4.53 (d, 2H, J = 4.0 Hz), 5.31 (br s, 1H) and 8.27 (s, 4H); *C NMR (CDCls) §28.5,
38.2,52.9,80.8, 123.9, 129.2, 129.3, 132.6, 148.6, 153.3, 155.7, 161.2 and 162.2; mass spectrum

(APCI), m/z 378.1305 (M+H)" (C17H20N30- requires m/z 378.1301).

NO,

0
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4/_>*HN N™>co,Me
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Methyl 5-(4-Nitrophenyl)-2-(pent-4-enamidomethyl)oxazole-4-carboxylate (7b). To a
solution of 0.40 g (1.06 mmol) of Boc-protected amine 44 in 10 mL of CH,CI, was added 10 mL
of TFA. The reaction mixture was stirred overnight and concentrated under diminished pressure
to obtain the deprotected amine which was used in next step without purification.

To the solution of deprotected amine in 15 mL of THF were added 0.42 g (2.13 mmol) of 4-
pentenoyloxysuccinimide and 5 mL of aqueous saturated NaHCOs3. The reaction mixture was
stirred overnight at rt and concentrated under diminished pressure. The residue was purified by
chromatography on a silica gel column (10 x 1 cm). Elution with 1:10 MeOH-ethyl acetate gave
the desired product 7b as a colorless solid: yield 0.28 g (72%); silica gel TLC R¢0.75 (1:10
MeOH-—ethyl acetate); '"H NMR (CDCls) § 2.34-2.43 (m, 4H), 3.94 (s, 3H), 4.67 (d, 2H, J = 8.0
Hz), 4.97-5.08 (m, 2H), 5.78-5.82 (m, 1H), 6.38 (br s, 1H) and 8.28 (s, 4H); *C NMR (CDCly)
029.5, 35.6, 36.8, 53.0, 115.8, 116.1, 123.9, 129.2, 129.4, 132.5, 136.9, 148.6, 153.4, 160.8,
162.1 and 172.8; mass spectrum (APCI), m/z 360.1199 (M+H)" (C17H1gN30¢ requires m/z

360.1196).
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Cyanomethyl 5-(4-Nitrophenyl)-2-(pent-4-enamidomethyl)oxazole-4-carboxylate (45). To a

CO,CH,CN

solution of 65.0 mg (0.18 mmol) of ester 7b in 4 mL of MeOH and 4 mL of THF was added 0.36

mL (0.36 mmol) of 1 M LiOH aqueous solution. The solution was stirred overnight at rt and
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concentrated under diminished pressure to obtain the acid which was used in next step without
purification.

To a solution of the acid in 3.00 mL of DMF were added 100 pL of chloroacetonitrile and 0.20
mL (0.14 g, 1.51 mmol) of EtsN. The reaction mixture was stirred overnight at rt, concentrated
under diminished pressure. The residue was purified by chromatography on a silica gel column
(10 x 1 cm). Elution with 1:10 MeOH—ethyl acetate gave the desired product 45 as a yellow
solid: yield 37.0 mg (53%); silica gel TLC R;0.75 (1:10 MeOH—ethyl acetate); *H NMR
(CDCls) § 2.39-2.54 (m, 4H), 4.69 (d, 2H, J = 4.0 Hz), 4.98 (s, 2H), 5.01-5.11 (m, 2H), 5.81-
5.88 (m, 1H), 6.15 (br s, 1H), 8.27 (d, 2H, J = 4.0 Hz) and 8.35 (d, 2H, J =12.0 Hz); mass

spectrum (APCI), m/z 385.1153 (M+H)" (C1sH17N4Os requires m/z 385.1148).

NO,

O
) S

4/_>*NH N™>co,pdCpA

5-(4-Nitrophenyl)-2-(pent-4-enamidomethyl)oxazole-4-carboxylic acid pdCpA ester (46). To

a stirred solution containing 18.0 mg (13.5 umol) of pdCpA tetrabutylammonium salt in 100 pL
of 9:1 anhydrous DMF-Et3;N was added 13.0 mg (33.7 umol) of cyanomethyl ester 45. The
reaction mixture was sonicated for 6 h. The reaction mixture was purified by Cig reversed phase
HPLC (250 x 10 mm) using a gradient of 1% to 65% acetonitrile in 50 mM ammonium acetate,
pH 4.5, over a period of 1 h. The retention time of the desired product was 25.3 min. The
fractions containing the product were lyophilized to afford 46 as a colorless solid: yield 1.8 mg

(14%); mass spectrum (ESI), m/z 962.1874 (M-H) (C3sH3sN1101gP2 requires m/z 962.1871).
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SMe

e

BocHN N COzMe

Methyl 2-(((tert-Butoxycarbonyl)amino)methyl)-5-(4-(methylthio)phenyl)thiazole-4-
carboxylate (47). To a solution of 1.72 g (4.35 mmol) of keto-amide 28 in 80 mL of THF was
added 2.46 g (6.09 mmol) of Lawesson's reagent and the mixture was refluxed for 4 h. The
reaction mixture was cooled to room temperature, concentrated under diminished pressure and
the residue was purified by chromatography on a silica gel column (10 x 1 cm). Elution with 1:1
hexanes—ethyl acetate gave the desired product 47 as a colorless oil: yield 1.49 g (87%); silica
gel TLC R;0.50 (1:1 hexanes—ethyl acetate); *H NMR (CDCl3) & 1.47 (s, 9H), 2.51 (s, 3H), 3.84
(s, 3H), 4.61 (d, 2H, J = 4.0 Hz), 5.32 (br s, 1H), 7.26 (d, 2H, J = 8.0 Hz) and 7.41 (d, 2H, J =
8.0 Hz); *C NMR (CDCl3) 5 15.6, 28.6, 42.7, 52.6, 80.8, 125.8, 126.7, 130.5, 139.4, 141.0,
147.7, 155.9, 162.6 and 167.6; mass spectrum (APCI), m/z 395.1100 (M+H)" (C1gH23N»04S;

requires m/z 395.1099).

SMe

S
o, |
HN N

s

Methyl 5-(4-(Methylthio)phenyl)-2-(pent-4-enamidomethyl)thiazole-4-carboxylate (9b). To

COQMG

a solution of 1.30 g (3.30 mmol) of Boc-protected amine 47 in 25 mL of CH,Cl, was added 25
mL of TFA. The reaction mixture was stirred overnight and concentrated under diminished

pressure to obtain the deprotected amine which was used in next step without purification.
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To the solution of deprotected amine in 50 mL of THF were added 1.63 g (8.25 mmol) of 4-
pentenoyloxysuccinimide and 20 mL of satd aq NaHCOg3. The reaction mixture was stirred
overnight at room temperature and concentrated under diminished pressure. The residue was
purified by chromatography on a silica gel column (10 x 1 cm). Elution with 1:10 MeOH-ethyl
acetate gave the desired product 9b as a colorless solid: yield 1.06 g (86%); silica gel TLC R¢
0.75 (1:10 MeOH—ethyl acetate); *H NMR (CDCls) & 2.39 (s, 4H), 2.49 (s, 3H), 3.80 (s, 3H),
4.71 (d, 2H, J = 4.0 Hz), 4.96-5.06 (m, 2H), 5.76-5.83 (m, 1H), 7.23 (d, 2H, J = 4.0 Hz), 7.34 (d,
2H, J = 4.0 Hz) and 7.44 (br s, 1H); *C NMR (CDCl3) §15.1, 29.3, 35.2, 41.1, 52.1, 115.6,
115.6, 125.3, 126.1, 130.0, 136.7, 138.7, 140.7, 147.3, 162.3, 166.6 and 173.0; mass spectrum

(APCI), m/z 377.0991 (M+H)" (C15H2:N203S; requires m/z 377.0994).

SMe

S
o X |

ﬁHN N™>c0o,CH,CN

Cyanomethyl 5-(4-(Methylthio)phenyl)-2-(pent-4-enamidomethyl)thiazole-4-carboxylate

(48). To a solution of 0.42 g (1.12 mmol) of ester 9b in 5 mL of MeOH and 5 mL of THF was
added 2.79 mL (2.79 mmol) of 1 M LiOH aqueous solution. The solution was stirred overnight
at rt, concentrated under diminished pressure to obtain the acid which was used in next step
without purification.

To a solution of the acid in 3 mL of DMF were added 100 pL of chloroacetonitrile and 0.50 mL
(0.36 g, 3.60 mmol) of EtsN. The reaction mixture was stirred overnight at rt, concentrated under
diminished pressure. The residue was purified by chromatography on a silica gel column (10 x 1

cm). Elution with 1:10 MeOH—ethyl acetate gave the desired product 48 as a yellow solid: yield
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0.25 g (55%); silica gel TLC R¢ 0.75 (1:10 MeOH—ethyl acetate); *H NMR (CDCls) § 2.33-2.37
(m, 4H), 2.47 (s, 3H), 4.67 (d, 2H, J = 4.0 Hz), 4.81 (s, 2H), 4.95-5.04 (m, 2H), 5.77-5.78 (m,
1H), 6.73 (br s, 1H), 7.22 (d, 2H, J = 8.0 Hz) and 7.33 (d, 2H, J = 8.0 Hz); **C NMR (CDCly)
015.4,29.5,34.1, 35.6, 49.3, 114.3, 116.1, 125.7, 125.8, 130.3, 130.4, 136.9, 141.8, 150.6,
160.3, 166.8 and 173.1; mass spectrum (APCI), m/z 402.0958 (M+H)" (C19H20N304S requires

m/z 402.0946).

SMe

S
) —
J_>~NH N

5-(4-(Methylthio)phenyl)-2-(pent-4-enamidomethyl)thiazole-4-carboxylic acid pdCpA ester

CO,pdCpA

(49). To a stirred solution containing 7.50 mg (18.0 umol) of pdCpA tetrabutylammonium salt in
100 pL of 9:1 anhydrous DMF-Et3N was added 10.0 mg (7.00 pmol) of cyanomethyl ester 48.
The reaction mixture was sonicated for 6 h. The reaction mixture was purified by C,g reversed
phase HPLC (250 x 10 mm) using a gradient of 1% to 65% acetonitrile in 50 mM ammonium
acetate, pH 4.5, over a period of 1 h. The retention time of the desired product was 24.2 min. The
fractions containing the product were lyophilized to afford 49 as a colorless solid: yield 2.0 mg

(27%); mass spectrum (ESI), m/z 979.1682 (M-H) (C3sH41N10015P2S, requires m/z 979.1682).

NM62

FmocHN N™ ~co,Me
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Methyl 2-((((9H-Fluoren-9-yl)methoxy)carbonylamino)methyl)-4-(4-
(dimethylamino)phenyl)thiazole-5-carboxylate (50). To a stirred solution of 0.16 g (0.31
mmol) of 33 in 5 mL of anhydrous THF was added 0.25 g (0.62 mmol) of the Lawesson’s
reagent. The mixture was heated to reflux under argon atmosphere for 1 h. The yellow reaction
mixture was diluted with 20 mL saturated NaHCO3 solution. The aqueous layer was extracted
with two 25-mL portions of ethyl acetate. The organic layer was dried over anhydrous MgSO 4
and was concentrated under diminished pressure. Crude product 50 was utilized in the next

reaction without further purification.

NMez

Methyl 4-(4-(Dimethylamino)phenyl)-2-(pent-4-enamidomethyl)thiazole-5-carboxylate
(10b).To a stirred solution of the crude 50 in 4 mL of anhydrous CH,Cl,was added 64.0 uL
(55.0 mg, 0.65 mmol) of piperidine dropwise. The reaction mixture was stirred at 25 °C under
argon atmosphere for 2 h and was concentrated under diminished pressure. The residue was
dissolved in 5 mL of anhydrous THF and 0.26 g (1.32 mmol) of 4-pentenoyloxysuccinimide was
added followed by 83.0 mg (0.78 mmol) of Na,CO3. The mixture was stirred at room
temperature for 3 h under argon atmosphere and was concentrated under diminished pressure.
The residue was purified on a silica gel column (7 x 2 cm). Elution with 7:3 ethyl
acetate—hexanes afforded 10b as a pale yellow solid: yield 60.0 mg (52% over three steps); silica
gel TLC R¢0.17 (7:3 ethyl acetate—hexanes); 'H NMR (CDCls) 6 2.33-2.42 (m, 4H), 3.00 (s,

6H), 3.84 (s, 3H), 4.70 (d, 2H, J = 6.0 Hz), 4.99-5.09 (m, 2H), 5.78-5.85 (m, 1H), 6.40 (br s,
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1H), 6.69 (d, 2H, J = 8.8 Hz) and 7.38 (d, 2H, J = 8.8 Hz); *C NMR (CDCls) 5 29.3, 35.5, 40.2,
40.9,52.1, 111.3, 115.8, 116.9, 130.9, 136.7, 137.4, 149.7, 150.9, 162.6, 163.9 and 172.4; mass

spectrum (APCI), m/z 396.1348 (M + H)" (C19H24N303NaS requires m/z 396.1358).

NM62

S
) S

4/_>*NH N™>co,CH,CN

Cyanomethyl 4-(4-(Dimethylamino)phenyl)-2-(pent-4-enamidomethyl)thiazole-5-

carboxylate (51). To a stirred solution of 17.0 mg (0.05 mmol) of 10b in 0.4 mL of 3:1 THF-
water was added 0.06 mL (0.06 mmol) of 1 N LiOH. The mixture was stirred at 25 °C for 4.5 h.
The yellow aqueous layer was diluted with MeOH. The organic layer was dried over anhydrous
Na SO, and was concentrated under diminished pressure. The crude product was dissolved in 2
mL of anhydrous DMF and 9.0 mg (0.11 mmol) of NaHCO3; was added followed by 25.0 uLL
(30.0 mg, 0.40 mmol) of CICH,CN. The reaction mixture was stirred at 25 °C for 3 h under
argon atmosphere. The mixture was concentrated under diminished pressure and was purified on
a silica gel column (7 x 1 cm). Elution with 3:2 ethyl acetate—hexanes afforded 51 as a bright
yellow solid: yield 12.0 mg (65%); silica gel TLC R; 0.7 (ethyl acetate); "H NMR (CDCls) &
2.36-2.44 (m, 4H), 3.02 (s, 6H), 4.71 (d, 2H, J = 2.8 Hz), 4.87 (s, 2H), 5.00-5.10 (m, 2H), 5.79-
5.84 (m, 1H), 6.29 (br s, 1H), 6.71 (d, 2H, J = 8.4 Hz) and 7.39 (d, 2H, J = 8.4 Hz); *C NMR
(CDCl3) 629.3, 35.5, 40.1, 41.0, 48.5, 111.3, 114.2, 115.9, 116.1, 131.0, 135.0, 136.6, 151.2,
152.8, 160.3, 164.3 and 172.4; mass spectrum (ESI), m/z 421.1316 (M + H)" (CH2N4O3NaS

requires m/z 421.1310).
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4/_>\*NH N™>co,pdcpa

4-(4-(Dimethylamino)phenyl)-2-(pent-4-enamidomethyl)thiazole-5-carboxylic Acid pdCpA

Ester (52). A solution containing 6.0 mg (15 pmol) of cyanomethyl ester 51 and 5.7 mg (4.2
umol) of the tris(tetrabutylammonium) salt of pdCpA in 100 puL of 9:1 DMF—Et3N was subjected
to sonication at room temperature for 4 h. The reaction mixture was purified by C 15 reversed
phase HPLC (250 x 10 mm) using a gradient of 1% to 65% acetonitrile in 50 mM ammonium
acetate, pH 4.5, over a period of 45 min. The fraction eluting at 19.5 min was collected and
lyophilized to afford 52 as a yellow solid: yield 2.5 mg (62%); mass spectrum (ESI), m/z

976.2213 (M — H) (C37H44N11015P,S requires m/z 976.2214).

CN

9
FmocHN N CO,Me

Methyl 2-((((9H-Fluoren-9-yl)methoxy)carbonylamino)methyl)-4-(4-cyanophenyl)thiazole-
5-carboxylate (53). To a stirred solution of 0.30 g (0.60 mmol) of 38 in 5 mL of anhydrous THF
was added 0.49 g (1.20 mmol) of the Lawesson’s reagent. The mixture was heated to reflux
under an argon atmosphere for 1 h. The yellow reaction mixture was diluted with 20 mL of satd

ag NaHCOg3 solution. The aqueous layer was extracted with two 25-mL portions of ethyl acetate.
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The organic layer was dried over anh MgSO,4 and was concentrated under diminished pressure.

Crude product 53 was utilized in the next reaction without further purification.

CN
S
o X |
4/_>*NH N™>co,Me

Methyl 4-(4-Cyanophenyl)-2-(pent-4-enamidomethyl)thiazole-5-carboxylate (11b). To a
stirred solution of the crude 53 in 4 mL of anhydrous CH,Cl,was added dropwise 120 uL (0.10
g, 1.20 mmol) of piperidine. The reaction mixture was stirred at 25 °C under an argon
atmosphere for 2 h and was then concentrated under diminished pressure. The residue was
dissolved in 5 mL of anhydrous THF and 0.26 g (1.32 mmol) of 4-pentenoyloxysuccinimide was
added, followed by 83.0 mg (0.78 mmol) of Na,COj3 The reaction mixture was stirred at room
temperature for 3 h under an argon atmosphere and was then concentrated under diminished
pressure. The residue was purified on a silica gel column (7 x 2 cm). Elution with 1:1 ethyl
acetate—hexanes yielded 11b as a pale yellow solid: yield 47.0 mg (22% over two steps); silica
gel TLC R 0.29 (7:3 ethyl acetate—hexanes); "H NMR (CDCl3) d 2.34-2.40 (m, 4H), 3.92 (s,
3H), 4.64 (d, 2H, J = 6.0 Hz), 4.96-5.12 (m, 2H), 5.77-5.81 (m, 1H), 6.45 (br s, 1H), 7.72 (d, 2H,
J=8.8Hz) and 8.18 (d, 2H, J = 8.8 Hz); *C NMR (CDCls) §29.3, 35.4, 41.1, 52.5, 113.0,116.0,
118.2, 130.7, 131.9, 134.9, 136.6, 140.1, 145.3, 161.9, 167.2 and 172.6; mass spectrum (APCI),

m/z 356.0980 (M + H)" (C1sH1sN303S requires m/z 356.0991).

S45



CN

s
o X |

ﬁNH N™>co,CH,CN

Cyanomethyl 4-(4-Cyanophenyl)-2-(pent-4-enamidomethyl)thiazole-5-carboxylate (54). To

a stirred solution of 16.0 mg (0.05 mmol) of 11b in 0.4 mL of 3:1 THF-water was added 0.05
mL (0.05 mmol) of 1 N LiOH. The reaction mixture was stirred at 25 °C for 2 h. The reaction
was diluted with MeOH, dried over anh Na,SO,4and concentrated under diminished pressure.
The crude product was dissolved in 2 mL of anhydrous DMF and 12.0 mg (0.14 mmol) of
NaHCO3; was added, followed by 15.0 puL (18.0 mg, 0.24 mmol) of CICH,CN. The reaction
mixture was stirred at 25 °C for 3 h under an argon atmosphere. Crude product 54 was utilized in

the next reaction without further purification.

CN

S
@) S

JjNH N™>co,pdcpA

4-(4-Cyanophenyl)-2-(pent-4-enamidomethyl)thiazole-5-carboxylic Acid pdCpA Ester (55).

A solution containing 6.0 mg (~16 umol) of crude cyanomethyl ester 54 and 6.0 mg (4.4 umol)
of the tris(tetrabutylammonium) salt of pdCpA in 100 puL of 9:1 DMF—Et3N was subjected to

sonication at room temperature for 4 h. The reaction mixture was purified by Cig reversed phase
HPLC (250 x 10 mm) using a gradient of 1% to 65% acetonitrile in 50 mM ammonium acetate,

pH 4.5, over a period of 45 min. The fraction eluting at 17 min was collected and lyophilized to
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afford 55 as a colorless solid: yield 1.9 mg (45%); mass spectrum (ESI), m/z 958.1741 (M + H)"

(C3sH33N11015P,S requires m/z 958.1745).

o OxOM OMe
coom I LT
H (©)

Methyl 2-(2-(Benzyloxycarbonyl)acetamido)-3-(4-methoxyphenyl)-3-oxopropanoate (56).

To a solution of 0.56 g (2.23 mmol) of imine ester 15 in 100 mL of THF was added 2.45 mL
(2.45 mmol) of 1 M NaHMDS solution in THF at —78 °C. After 30 min, 0.33 mL (0.42 g, 2.45
mmol) of 4-methoxybenzoyl chloride was added to the reaction mixture, which was stirred at
—78 °C for 2 h. The reaction mixture was treated with 6 M ag HCI solution until pH 2 was
reached. The solvent was concentrated under diminished pressure to obtain the amine salt 56 as a
colorless solid; this was used in the next reaction without further purification.

To a solution of the amine salt 56 in 50 mL of THF were added 1.36 g (4.45 mmol) of CBz-
Gly-OSu and 1.55 mL (1.12 g, 11.1 mmol) of EtsN. The reaction mixture was stirred overnight
at room temperature. The reaction mixture was diluted with 300 mL of water and extracted with
two 50-mL portions of EtOAc. The organic phase was dried (MgSO,) and concentrated under
diminished pressure. The residue was purified by chromatography on a silica gel column (10 x 4
cm). Elution with 1:1 hexanes—ethyl acetate gave the desired product 57 as a colorless solid:
yield 0.74 g (80% overall yield from imine 15); silica gel TLC R 0.50 (1:1 hexanes—ethyl
acetate); ‘H NMR (CDCls) & 3.60 (s, 3H), 3.78 (s, 3H), 3.98 (br s, 2H), 5.06 (s, 2H), 5.94 (t, 1H,
J=8.0Hz), 6.16 (d, 1H, J = 8.0 Hz), 6.87 (d, 2H, J = 8.0 Hz), 7.22-7.27 (m, 5H), 7.77-7.78 (m,

1H) and 8.03 (d, 2H, J = 8.0 Hz); **C NMR (CDCl;) §44.2, 53.2, 55.6, 57.6, 67.0, 114.1, 114.4,
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126.8, 128.0, 128.1, 128.5, 132.1, 136.4, 156.7, 164.7, 167.4, 169.4 and 189.4; mass spectrum

(APCI), m/z 415.1516 (M+H)" (C21H23N,0- requires m/z 415.1505).

OMe

~]

CBzHN N™ “co,Me

Methyl 2-((Benzyloxycarbonyl)methyl)-5-(4-methoxyphenyl)oxazole-4-carboxylate (58). To
a stirred solution of 0.68 g (2.61 mmol) of triphenylphosphine and 0.66 g (2.61 mmol) of iodine
in 50 mL of CH,Cl, was added 0.72 mL (0.52 g, 5.22 mmol) of Et3N. The dark yellow solution
was stirred for 5 min and 0.72 g (1.74 mmol) of ketoamide 57 was added to the reaction mixture,
which was stirred at room temperature for 2 h. The reaction mixture was concentrated under
diminished pressure and the residue was purified by chromatography on asilica gel column (10
x 1 cm). Elution with 1:1 hexanes—ethyl acetate gave the desired product 58 as a colorless oil:
yield 0.54 g (78%); silica gel TLC R; 0.50 (1:1 hexanes—ethyl acetate); *H NMR (CDCls) & 3.77
(s, 3H), 3.82 (s, 3H), 4.49 (d, 2H, J = 4.0 Hz), 5.07 (s, 2H), 5.91 (br s, 1H), 6.88 (d, 2H, J = 8.0
Hz), 7.24-7.27 (m, 5H) and 7.93 (d, 2H, J = 8.0 Hz); *C NMR (CDCls) §38.3, 52.2, 55.4, 67.2,
113.9, 119.1, 125.3, 128.1, 128.2, 128.5, 130.1, 136.3, 156.2, 156.4, 158.6, 161.3 and 162.5;

mass spectrum (APCI), m/z 397.1392 (M+H)" (C21H21N,O¢ requires m/z 397.1400).

BocHN O

HN—>7
0]

OMe

NH O
\_<\|

N™>co,me
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Methyl 2-((2-(2-(tert-Butoxycarbonyl)acetamido)acetamido)methyl)-5-(4-
methoxyphenyl)oxazole-4-carboxylate (60). To a solution of 0.54 g (1.36 mmol) of CBz-
protected amine 58 in 50 mL of MeOH was added 50 mg of 10% Pd/C. The suspension was
stirred overnight under 1 atm of H,. The reaction mixture was filtered through a Celite pad and
the filtrate was concentrated under diminished pressure to obtain the deprotected amine 59,
which was used in the next step without purification.

To a solution of 0.47 g (2.03 mmol) of Boc-Gly-Gly-OH in 20 mL of DMF was added 0.90 g
(2.03 mmol) of BOP reagent, 0.71 mL (0.53 g, 4.06 mmol) of DIPEA and amine 59 obtained
from the previous step. The reaction mixture was stirred overnight at room temperature. The
reaction mixture was concentrated under diminished pressure and the residue was purified by
chromatography on a silica gel column (10 x 4 cm). Elution with 1:9 methanol—ethyl acetate
gave oxazole 60 as a colorless oil: yield 0.53 g (82% overall yield from 58); silica gel TLC R¢
0.50 (1:9 methanol—ethyl acetate); "H NMR (CDCl3) & 1.34-1.39 (m, 9H), 2.58 (d, 1H, J = 8.0
Hz), 3.80 (s, 7H), 4.02 (d, 2H, J = 8.0 Hz), 4.55 (d, 2H, J = 4.0 Hz), 5.77 (br s, 1H), 6.90 (d, 2H,
J = 8.0 Hz), 7.56-7.57 (m, 1H), 7.88 (d, 2H, J = 8.0 Hz), 7.98-8.00 (m, 1H); *C NMR (CDCls)
0 28.5,36.6, 37.0, 43.0, 44.4, 52.3, 55.6, 80.4, 114.0, 119.1, 125.2, 130.4, 156.3, 156.7, 158.9,
161.5, 162.7, 170.1 and 171.0; mass spectrum (APCI), m/z 477.1984 (M+H)" (C22H29N4Os

requires m/z 477.1985).

BocHN O

OMe
HN

»NH 0
@) S H O
N N ~
N
o) H COzMe
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Methyl 2-(2-(2-((2-(2-(tert-Butoxycarbonyl)acetamido)acetamido)methyl)-5-(4-
methoxyphenyl)oxazole-4-carboxamido)acetamido)acetate (12). To a solution of 0.53 g (1.11
mmol) of ester 60 in 10 mL of MeOH and 10 mL of THF was added 2.22 mL (2.22 mmol) of 1
M LiOH aqueous solution. The solution was stirred overnight at room temperature, and then
concentrated under diminished pressure to obtain acid 61, which was used in next step without
further purification.

To a solution of acid 61 in 15 mL of DMF was added 0.54 g (1.22 mmol) of BOP reagent, 0.39
mL (0.29 g, 2.22 mmol) of DIPEA and 0.20 g (1.11 mmol) of amine salt 62. The reaction
mixture was stirred overnight at room temperature then concentrated under diminished pressure.
The residue was purified by chromatography on a silica gel column (10 x 4 cm). Elution with 1:9
methanol—ethyl acetate gave oxazole 12 as a colorless oil: yield 0.08 g (12% overall yield from
60); silica gel TLC Rt 0.50 (1:1 methanol—ethyl acetate); "H NMR (CDCls) §1.39 (s, 9H), 3.70
(s, 3H), 3.80 (s, 3H), 3.84-3.85 (m, 2H), 4.02-4.03 (m, 4H), 4.14 (d, 2H, J = 8.0 Hz), 4.38 (s,
2H), 5.73 (br s, 1H), 6.88 (d, 2H, J = 8.0 Hz), 7.41 (br s, 1H), 7.54 (br s, 1H), 7.75 (br s, 1H),
8.06 (d, 2H, J = 8.0 Hz) and 8.26 (br s, 1H); **C NMR (CDCl3) & 28.5, 29.6, 30.0, 36.6, 41.4,
43.2,43.2,44.6,51.1, 52.7, 55.6, 77.0, 80.6, 114.1, 119.3, 127.3, 130.0, 153.7, 156.7, 157.6,
161.3, 162.5, 170.0, 170.6 and 171.1; mass spectrum (APCI), m/z 591.2410 (M+H)"
(C26H35NO10 requires m/z 591.2414).

Boc-deprotection was carried out in a stirred solution of 7.70 mg (0.01 mmol) of 12 in 1 mL of
CH,Cl;, to which was added 10.0 pL (15.0 mg, 0.13 mmol) of trifluoroacetic acid. The reaction
mixture was stirred overnight at room temperature and was concentrated under diminished
pressure. The excess trifluoroacetic acid was removed by coevaporation of portions of toluene.

The calculations were done assuming guantitative conversion.
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BocHN N™ “co,Me

Methyl 2-(((tert-Butoxycarbonyl)amino)methyl)-5-(4-methoxyphenyl)oxazole-4-carboxylate
(63). To a solution of 0.22 g (0.55 mmol) of CBz-protected amine 58 in 10 mL of MeOH was
added 40 mg of 10% Pd/C. The suspension was stirred overnight under 1 atm of H,, and the
reaction mixture was filtered through a Celite pad. The filtrate was concentrated under
diminished pressure to obtain the deprotected amine 59 which was used in next step without
further purification.

To a solution of crude amine 59 in 10 mL of CH,CI, were added 0.14 g (0.66 mmol) of Boc-
anhydride and 0.19 mL (0.14 g, 1.33 mmol) of EtzN. The reaction mixture was stirred overnight
at room temperature. The reaction mixture was concentrated under diminished pressure and the
residue was purified by chromatography on a silica gel column (10 x 1 cm). Elution with 1:3
hexanes—ethyl acetate gave oxazole 63 as a colorless oil: yield 0.18 g (90% for two steps); silica
gel TLC R¢ 0.50 (1:1 hexanes—ethyl acetate); *H NMR (CDCl3) 51.43 (s, 9H), 3.83 (s, 3H), 3.89
(s, 3H), 4.48 (d, 2H, J = 4.0 Hz), 5.29 (br s, 1H), 6.94 (d, 2H, J=8.0 Hz) and 8.00 (d, 2H, J =
8.0 Hz); *C NMR (CDCls) § 28.5, 38.1, 52.4, 55.6, 76.9, 80.5, 114.1, 119.3, 125.5, 130.3,
155.7, 156.4, 159.1, 161.5 and 162.8; mass spectrum (APCI), m/z 363.1550 (M+H)"
(C18H23N 206 requires m/z 363.1556).

Boc-deprotection was carried out in a stirred solution of 18.0 mg (0.05 mmol) of 63 in 1 mL of
CH,Cl; to which was added 38.0 puL (57.0 mg, 0.50 mmol) of trifluoroacetic acid. The reaction

mixture was stirred overnight at room temperature and was concentrated under diminished
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pressure. The excess trifluoroacetic acid was removed by coevaporation of portions of toluene.

The calculations were done assuming quantitative conversion.
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