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General information

All the reagents were used without further purification. '"H and '*C NMR spectra were recorded on
a Bruker NMR spectrometer with CDCl; as the solvent and TMS as an internal standard.
HRESIMS was measured on an Agilent G6224A TOF spectrometer. HPLC was performed on
Chiralcel OD-H column (i-PrOH in hexanes, 1 mL/min), A = 254 nm. TLC was performed on
pre-coated silica gel GF254 plates. Column chromatography was performed on silica gel
(200—-300 mesh). Visualization was carried out with UV254 or PMA staining.

General procedures for preparation of starting materials:
Synthesis of dipeptides:

R COOMe
COOMe ’ HOBt g
N HN)\COOH EDCI " HN_ o
R + | DIPEA
= NH,-HCI R, — e
Ry~ TNHR,
R, = Boc, Cbz

To a solution of protected-amino acid (lequiv) and phenylalanine methyl ester hydrochloride (1
equiv) in dry DCM (0.2 M) was added DIPEA (2 equiv), HOBt (1.1 equiv), and EDCI-HCI (1.2
equiv) at 0°C. After 1 h, the mixture was warmed to room temperature and stirred overnight.
Water was added and the mixture was extracted with DCM. The combined organic layer was
washed with 10% HCI, sat. NaHCOs3, and brine, dried over anhydrous Na,SO,, and concentrated.
The resulting residue was purified by silica gel flash chromatography (hexanes/ethyl acetate) to
give the dipeptide.

Synthesis of tripeptides:
X COOMe XN COOMe
R R
" HNIO TFA/DCM " J N o

Ry~ ~NHBoc R2INH2 TFA

The Boc-protected dipeptide in DCM was added TFA at 0°C. The reaction was allowed to stir at
room temperature for 2h. The reaction was concentrated and used for the next step.

N COOMe Rs HOB R CcOOMe
Ry |
"_J HmN_o R HI}IJ\COOH = = HN_O o
—_— >
I Rq DCM R '\IJ\(NHR4
Ry “NH,sTFA 2 N
Rs

To a solution of dipeptide TFA salt (1equiv) and protected-amino acid (1 equiv) in dry DCM (0.2
M) was added DIPEA (2 equiv), HOBt (1.1 equiv), and EDCI-HCI (1.2 equiv) at 0°C. After 1 h,
the mixture was warmed to room temperature and stirred overnight. Water was added and the
mixture was extracted with DCM. The combined organic layer was washed with 10% HCI, sat.
NaHCO;, and brine, dried over anhydrous Na,SO,, and concentrated. The resulting residue was

purified by silica gel flash chromatography (hexanes/ethyl acetate) to give the tripeptide.



Table S1. Optimization of olefination Conditions®

OY\NHBOC
)
NHB Pd(OAG), WNH
T‘:\ o Base, sol :
» ToC, 24h ‘ COOMe
[ j COOMe > COo0Me cooMe
1a 2a
Entry Catalyst Base Solvent  Yield(mono+di)? (%)

Pd(OAc), K,COs DCE 10
Pd(OAc), Cu(OAc), DCE 5

Pd(OAc), KOAc DCE 20
Pd(OAC)z CSQCO3 DCE 12
Pd(OAC)2 Nazszog DCE 5

Pd(OAc), AgOAc DCE 90
Pd(OAc), AgCO; DCE 43
Pd(OAc), AgNO; DCE 32
Pd(OAc), AgOAc toluene 14
10 Pd(OAc), AgOAc t-AmOH 60
11 Pd(OAc), AgOAc THF 23
12 Pd(OAc), AgOAc Dioxane 34
13 Pd(OAc), AgOAc DMF 20
14 Pd(OAc), AgOAc DMF 42
15 Pd(OAc), AgOAc HFIP <5
16¢ Pd(OAc), AgOAc DCE 73
174 Pd(OAc), AgOAc DCE 90
18 PdCl, AgOAc DCE 23
19 Pd(PPh;3),Cl, AgOAc DCE 35
20 Pd(TFA), AgOAc DCE 45
21 AgOAc DCE 0

22 Pd(OAc), DCE 0

“Conditions: 1a (0.3 mmol), methyl acrylate (0.9 mmol), base (0.6 mmol), Pd(OAc), (10mol %),
solvent (2 ml), 120 °C, 20 h. *Isolated yields. ¢80 °C. 4150 °C.

OO0 UNDK WK —

Table S2. Optimization of alkynylation Conditions”

O e L0 e
@/\&\\NH _T%C.2h @QC.OOMG
COOMe Br———TIPS %
TIPS
1a 5a
Entry Catalyst Base Additive  Yield(mono+di)? (%)
1 Pd(OAc), K,CO; 55
2 Pd(OAc), KHCO;3 43
3 Pd(OAc), AgOAc 24
4 Pd(OAc), NaOAc 32
5 Pd(OAc), Cs,CO3 26
6 Pd(OAc), t-BuOK 42
7 Pd(OAc), K,CO; PivOH 87
8 Pd(OAc), K,CO; AcOH 62
9 Pd(OAc), K,CO; o-PBA 80

10  Pd(OAc),  K,CO; Boc-Gly 67
11 PdCl, K,CO; PivOH 45
12 PA(TFA), K,CO; PivOH 33
14 K,CO; PivOH 0
15 Pd(OAc), PivOH 0

aConditions: 1a (0.3 mmol), (bromoethynyl)-triisopropylsilane (0.9 mmol), base (0.6 mmol),
Pd(OAc); (10mol %), additive (0.06 mmol), solvent (2 ml), 120 °C, 20 h. ®Isolated yields.




General procedure for C—H olefination:

o COOMe
NHBoc AN O
o T Y\ NHBoc
NHBoc Pd(OAc), e NH
NH AgOAc, DCE Eoom
©/\- 120 °C, 24h | e + COOMe
COOMe A COooMe ‘
COOMe
COOMe
1a 2a0n0 2ay;

A mixture of peptide (0.3 mmol), methyl acrylate (0.9 mmol), AgOAc (0.6 mmol), Pd(OAc), (10 %
mol), and DCE (2 mL) in sealed tube was heated at 120 °C for 24 h. The reaction mixture was
cooled to room temperature, filter with pad of Celite and concentrated. The resulting residue was
purified by silica gel flash chromatography (hexanes/ethyl acetate) to give the desired products.

1 mmol scale (1a as example):

A mixture of peptide 1a (1 mmol, 336 mg), methyl acrylate (3 mmol, 258 mg), AgOAc (2 mmol,
334 mg), Pd(OAc), (10 % mol, 23 mg), and DCE (6 mL) in sealed tube was heated at 120 °C for
24 h. The reaction mixture was cooled to room temperature, filter with pad of Celite and
concentrated. The resulting residue was purified by silica gel flash chromatography (hexanes/ethyl
acetate) to give 2apen0 (58%, 244 mg) and 2ay; (101 mg, 20%).

General procedure for C—H alkynylation:
A mixture of peptide (0.3 mmol), (bromoethynyl)-triisopropylsilane (0.9 mmol), K,CO; (0.6
mmol), PivOH (0.06 mmol), Pd(OAc), (10 % mol), and DCE (2 mL) in sealed tube was heated at
120 °C for 24 h. The reaction mixture was cooled to room temperature, filter with pad of Celite
and concentrated. The resulting residue was purified by silica gel flash chromatography
(hexanes/ethyl acetate) to give the products.

1 mmol scale (1a as example):

A mixture of peptide 1a (1 mmol, 336 mg), (bromoethynyl)-triisopropylsilane (3 mmol, 780 mg),
K,CO; (2 mmol, 276 mg), PivOH (0.2 mmol, 21 mg), Pd(OAc), (10 % mol, 23 mg), and DCE (6
mL) in sealed tube was heated at 120 °C for 24 h. The reaction mixture was cooled to room
temperature, filter with pad of Celite and concentrated. The resulting residue was purified by silica
gel flash chromatography (hexanes/ethyl acetate) to give Sameno (50%, 258 mg) and Sby; (25%.
174 mg).



Characterization Data of products

© NHBoc
«NH

COOMe

COOMe

2amono
(S,E)-methyl
3-(2-(2-(2-((tert-butoxycarbonyl)amino)acetamido)-3-methoxy-3-oxopropyl)phenyl)acrylate.
Yellow solid (78 mg, 65% yield). 'TH NMR (400 MHz, CDCl;) 8 7.97 (d, J= 15.8 Hz, 1H), 7.60
(dd, J=7.6, 1.3 Hz, 1H), 7.39 — 7.24 (m, 2H), 7.23 — 7.10 (m, 1H), 6.76 (d, /= 7.8 Hz, 1H), 6.41
(d,J=15.8 Hz, 1H), 5.31 (t, /= 5.7 Hz, 1H), 4.87 (dd, J = 13.8, 6.2 Hz, 1H), 3.82 (s, 3H), 3.80 —
3.70 (m, 2H), 3.68 (s, 3H), 3.34 (dd, J = 14.3, 5.8 Hz, 1H), 3.30 — 3.17 (m, 1H), 1.43 (s, 9H).
BC NMR (101 MHz, CDCls) 4 171.45, 169.30, 167.36, 155.99, 141.67, 135.72, 133.63, 131.11,
130.22, 127.76, 126.76, 119.56, 80.14, 53.05, 52.48, 51.84, 44.13, 34.90, 28.27.
HRMS (ESI): m/z [M + Na]* calcd for C,;H,3N,NaO-, 443.1789; found, 443.1792.

COOMe
X OQT/A\NHBoc
NH
COOMe
COOMe
2a4;

(2E,2'E)-dimethyl
3,3"-(2-((S)-2-(2-((tert-butoxycarbonyl)amino)acetamido)-3-methoxy-3-oxopropyl)-1,3-phenylene)
diacrylate.

Yellow solid (38 mg, 25% yield). '"H NMR (400 MHz, CDCl;) & 8.08 (t, J= 13.4 Hz, 2H), 7.61 (d,
J=17.8 Hz, 2H), 7.41 —7.27 (m, 1H), 6.85 (d, J= 7.7 Hz, 1H), 6.40 (d, /= 15.7 Hz, 2H), 5.25 (br
s, 1H), 4.79 (dd, J= 14.0, 7.8 Hz, 1H), 3.84 (s, 6H), 3.80 — 3.68 (m, 2H), 3.66 (s, 3H), 3.53 — 3.32
(m, 2H), 1.45 (s, 9H).

BC NMR (101 MHz, CDCl3) 6 171.20, 169.12, 167.11, 155.88, 141.91, 135.32, 135.21, 128.64,
127.92, 121.06, 80.10, 52.87, 52.69, 51.94, 44.01, 31.59, 28.27.

HRMS (ESI): m/z [M + Na]* calcd for C,sH3,N,;NaQy, 527.2000; found,527.2007.

ON~" "NHBoc
«NH

COOMe

COOMe
2bmono
(E)-methyl
3-(2-((S)-2-((S)-2-((tert-butoxycarbonyl)amino)propanamido)-3-methoxy-3-oxopropyl)phenyl)acr

5



viate.

White solid (82 mg, 63% yield). '"H NMR (400 MHz, CDCl;) 8 7.98 (d, J = 15.8 Hz, 1H), 7.59 (d,
J=17.4Hgz, 1H), 7.37 - 7.23 (m, 2H), 7.17 (dd, J = 8.6, 7.3 Hz, 1H), 6.82 (d, /= 6.0 Hz, 1H), 6.40
(d,J=15.8 Hz, 1H), 5.15 (s, 1H), 4.89 — 4.77 (m, 1H), 4.15 (s, 1H), 3.81 (s, 3H), 3.68 (s, 3H),
3.32(dd, J=14.3, 5.9 Hz, 1H), 3.27 — 3.16 (m, 1H), 1.42 (s, 9H), 1.30 (d, /= 6.9 Hz, 3H).
BCNMR (101 MHz, CDCls) 4 172.44, 171.49, 167.38, 155.40, 141.69, 135.80, 133.60, 131.13,
130.13, 127.69, 126.71, 119.66, 80.04, 53.04, 52.44, 51.82, 50.02, 34.94, 31.11, 28.26, 18.13.
HRMS (ESI): m/z [M + Na]* calcd for Cy,H30N,NaO,, 457.1945; found,457.1945.

COOMe
N Oﬁ) “NHBoc

«NH

COOMe

COOMe

2bg;
(2E,2'E)-dimethyl
3,3"-(2-((S)-2-((S)-2-((tert-butoxycarbonyl)amino)propanamido)-3-methoxy-3-oxopropyl)-1,3-phe
nylene)diacrylate.
Yellow solid (36 mg, 23% yield). '"H NMR (400 MHz, CDCl;) 8 8.10 (d, J = 15.7 Hz, 2H), 7.61 (t,
J=18.7Hz, 2H), 7.31 (t, J="7.8 Hz, 1H), 6.89 (s, 1H), 6.46 — 6.34 (m, 2H), 5.14 (d, /= 7.0 Hz,
1H), 4.76 (dd, J= 14.2, 7.3 Hz, 1H), 4.11 (s, 1H), 3.90 — 3.81 (s, 6H), 3.68 (s, 3H), 3.47 — 3.30 (m,
2H), 1.45 (s, 9H), 1.26 (d, J = 6.0 Hz, 3H).
BC NMR (101 MHz, CDCls) 4 172.30, 171.26, 167.09, 155.24, 141.97, 135.39, 135.22, 128.59,
127.87, 121.18, 80.02, 77.37, 77.05, 76.74, 52.87, 52.64, 51.92, 31.71, 28.27, 18.32.
HRMS (ESI): m/z [M + Na]* calcd for Cy¢H34N,NaOy, 541.2157; found,541.2171.

Ph

Oﬁ):’ NHBoc

~NH

COOMe

COOMe

2Cmono
(E)-methyl
3-(2-((S)-2-((S)-2-((tert-butoxycarbonyl)amino)-3-phenylpropanamido)-3-methoxy-3-oxopropyl)p
henyl)acrylate.
White solid (108 mg, 71% yield). '"H NMR (400 MHz, CDCl;) 8 7.96 (d, J = 15.8 Hz, 1H), 7.64 —
7.54 (m, 1H), 7.24 (m, 7H), 7.11 — 7.03 (m, 1H), 6.50 (d, /= 6.8 Hz, 1H), 6.38 (t, /= 15.8 Hz,
1H), 5.12 (s, 1H), 4.78 (d, /= 6.6 Hz, 1H), 4.34 (s, 1H), 3.82 (s, 3H), 3.63 (s, 3H), 3.26 (dd, J =
14.2, 6.1 Hz, 1H), 3.17 (dd, J = 14.2, 6.6 Hz, 1H), 3.08 (dd, /= 13.8, 6.5 Hz, 1H), 2.99 (s, 1H),
1.39 (s, 9H).



I3C NMR (101 MHz, CDCl5) 6 171.45, 169.30, 167.36, 155.99, 141.67, 135.72, 133.63, 131.11,
130.22, 127.76, 126.76, 119.56, 80.14, 53.05, 52.48, 51.84, 44.13, 34.90, 28.27.
HRMS (ESI): m/z [M + Na]* calcd for CpgH34N,NaO,, 533.2258; found,533.2252.

Ph

COOMe

X © “NHBoc
«NH

COOMe

COOMe

2¢g;
(2E,2'E)-dimethyl
3,3"-(2-((S)-2-((S)-2-((tert-butoxycarbonyl)amino)-3-phenylpropanamido)-3-methoxy-3-oxopropyl)-
1,3-phenylene)diacrylate.
Yellow solid (25 mg, 14% yield). '"H NMR (400 MHz, CDCl;) 8 8.07 (d, J = 15.7 Hz, 2H), 7.59 (t,
J=17.4Hz, 2H), 7.36 — 7.12 (m, 6H), 6.70 (s, 1H), 6.40 (d, J=15.7 Hz, 2H), 5.11 (s, 1H), 4.74
(dd, J=14.6, 7.3 Hz, 1H), 4.32 (s, 1H), 3.90 — 3.82 (s, 6H), 3.64 (s, 3H), 3.39 — 3.25 (m, 2H),
3.03 (dd, J=13.9, 6.1 Hz, 1H), 2.91 (s, 1H), 1.37 (s, 9H).
BC NMR (101 MHz, CDCls) 4 170.90, 167.05, 155.37, 141.88, 136.69, 135.31, 135.17, 129.31,
128.59, 128.56, 127.87, 126.82, 121.16, 80.06, 77.39, 77.07, 76.75, 52.90, 52.59, 51.91, 38.37,
31.87, 28.21.
HRMS (ESI): m/z [M + Na]* calcd for C3,H35N,NaQy, 617.2470; found,617.2478.

Oﬁjj’NHBoc

«NH
COOMe

COOMe

2dmono
(E)-methyl
3-(2-((S)-2-((S)-2-((tert-butoxycarbonyl)amino)-3-methylbutanamido)-3-methoxy-3-oxopropyl)phe
nyl)acrylate.
Yellow solid (85 mg, 61% yield). 'H NMR (400 MHz, CDCl;) 6 7.99 (d, J = 15.8 Hz, 1H), 7.59 (d,
J=17.5Hz, 1H), 7.39 - 7.25 (m, 2H), 7.19 (d, J= 7.3 Hz, 1H), 6.42 (dd, J = 15.7, 3.6 Hz, 2H),
5.09 (brs, 1H), 4.85 (dd, J = 13.8, 6.8 Hz, 1H), 3.99 — 3.88 (m, 1H), 3.83 (s, 3H), 3.68 (s, 3H),
3.27 (m, 2H), 2.11 (d, J= 6.4 Hz, 1H), 1.45 (s, 9H), 0.91 (d, /= 6.1 Hz, 3H), 0.87 (d, /= 6.1 Hz,
3H).
BC NMR (126 MHz, CDCl3) 4 171.50, 171.28, 167.20, 155.71, 141.48, 135.58, 133.63, 131.06,
130.17, 127.75, 126.80, 119.90, 79.82, 59.83, 52.91, 52.46, 51.79, 35.00, 30.78, 28.30, 19.16,
17.62.
HRMS (ESI): m/z [M + Na]* calcd for Cp4H34N,;NaO,, 485.2258; found,485.2269.



COOMe

COOMe

2dg;
(2E,2'E)-dimethyl
3,3"-(2-((S)-2-((S)-2-((tert-butoxycarbonyl)amino)-3-methylbutanamido)-3-methoxy-3-oxopropyl)-
1,3-phenylene)diacrylate.
Yellow solid (34 mg, 21% yield). '"H NMR (400 MHz, CDCI;) 6 8.08 (d, /= 15.7 Hz, 2H), 7.58 (d,
J=17.8 Hz, 2H), 7.30 (dd, J = 10.7, 4.8 Hz, 1H), 6.66 — 6.50 (m, 1H), 6.39 (d, /= 15.7 Hz, 2H),
5.06 (d, J=8.4 Hz, 1H), 4.75 (dd, J=14.7, 8.2 Hz, 1H), 3.89 (dd, J = 14.6, 8.9 Hz, 1H), 3.83 (s,
6H), 3.65 (s, 3H), 3.49 — 3.26 (m, 2H), 2.16 — 2.06 (m, 1H), 1.43 (s, 9H), 0.87 (d, J = 6.8 Hz, 3H),
0.78 (d, J= 6.4 Hz, 3H).
BC NMR (126 MHz, CDCl3) 6 171.25, 171.18, 166.93, 155.61, 141.75, 135.25, 135.12, 128.59,
127.88, 121.43,79.68, 59.57, 52.83, 52.60, 51.86, 31.65, 30.88, 28.27, 19.06, 17.34.
HRMS (ESI): m/z [M + Na]* calcd for CpgH35N,NaQy, 569.2470; found,569.2478.

COOMe

COOMe

2€mono
(E)-methyl
3-(2-((S)-2-((S)-2-((tert-butoxycarbonyl)amino)-4-methylpentanamido)-3-methoxy-3-oxopropyl)ph
enyl)acrylate.
White solid (90 mg, 63% yield). '"H NMR (400 MHz, CDCl;) 8 7.97 (d, J = 15.8 Hz, 1H), 7.58 (d,
J=17.4Hgz, 1H), 7.34 -7.21 (m, 2H), 7.16 (d, J= 7.4 Hz, 1H), 6.73 (d, J= 7.6 Hz, 1H), 6.39 (d, J
=15.8 Hz, 1H), 5.02 (d, J= 7.7 Hz, 1H), 4.82 (dd, J = 13.4, 6.5 Hz, 1H), 4.10 (br s, 1H), 3.80 (s,
3H), 3.66 (s, 3H), 3.31 (dd, J = 14.3, 5.9 Hz, 1H), 3.27 — 3.14 (m, 1H), 1.61 (dd, J=17.5, 11.6 Hz,
2H), 1.41 (s, 9H), 1.40 (m, 1H), 0.90 (t, J= 6.2 Hz, 6H).
BC NMR (126 MHz, CDCls) 4 172.27, 171.44, 167.26, 155.55, 141.64, 135.76, 133.60, 131.17,
130.09, 127.66, 126.70, 119.71, 79.92, 52.93, 52.39, 51.75, 41.08, 34.95, 28.26, 24.66, 2291,
21.86.
HRMS (ESI): m/z [M + Na]* calcd for CpsH3sN,NaO,, 499.2415; found,499.2429.



COOMe

COOMe
2eq;
(2E,2'E)-dimethyl
3,3"-(2-((S)-2-((S)-2-((tert-butoxycarbonyl)amino)-4-methylpentanamido)-3-methoxy-3-oxopropyl)

-1,3-phenylene)diacrylate.

White solid (39 mg, 23% yield). '"H NMR (400 MHz, CDCl5) & 8.08 (t, /= 14.9 Hz, 2H), 7.60 (d,
J=17.8 Hz, 2H), 7.32 (t, J="7.8 Hz, 1H), 6.76 (d, J = 6.5 Hz, 1H), 6.41 (d, J= 15.7 Hz, 2H), 4.98
(d,J=7.1 Hz, 1H), 4.76 (dd, J= 14.2, 7.5 Hz, 1H), 4.04 (d, J = 12.8 Hz, 1H), 3.85 (s, 6H), 3.70 (s,
3H), 3.37 (qd, J=14.7, 7.3 Hz, 2H), 1.66 — 1.50 (m, 2H), 1.46 (s, 9H), 0.93 — 0.86 (m, 6H).

BC NMR (126 MHz, CDCls) 4 172.20, 171.25, 167.03, 155.71, 141.96, 135.38, 135.22, 128.58,
127.86, 121.24, 80.15, 52.82, 52.62, 51.89, 41.25, 31.85, 28.27, 24.69, 22.98.

HRMS (ESI): m/z [M + Na]* calcd for Cy9H4N,NaOy, 583.2626; found,583.2633.

Og:l\;Boc

R N H

COOMe

COOMe

2fmono
(E)-methyl
3-(2-((25)-2-((2S)-2-((tert-butoxycarbonyl)amino)-3-methylpentanamido)-3-methoxy-3-oxopropyl)
phenyl)acrylate.
Yellow solid (94 mg, 66% yield). 'H NMR (400 MHz, CDCl3) 6 7.99 (d, J = 15.8 Hz, 1H), 7.58 (d,
J=17.5Hgz, 1H), 7.36 — 7.23 (m, 2H), 7.23 — 7.13 (m, 1H), 6.54 (t, J=13.1 Hz, 1H), 6.40 (d, J =
15.7 Hz, 1H), 5.18 — 5.01 (m, 1H), 4.91 —4.78 (m, 1H), 3.95 (dd, J=18.3, 11.3 Hz, 1H), 3.82 (s,
3H), 3.67 (s, 3H), 3.31 (dd, J=14.3, 6.1 Hz, 1H), 3.21 (dd, J= 14.3, 6.9 Hz, 1H), 1.91 — 1.76 (m,
1H), 1.43 (s, 9H), 1.42 (m, 1H), 1.16 — 1.00 (m, 1H), 0.86 (t, J= 7.2 Hz, 6H).
BCNMR (101 MHz, CDCl3) 4 171.50, 171.33, 167.20, 155.62, 141.49, 135.60, 133.60, 131.06,
130.15, 127.70, 126.77, 119.84, 79.78, 59.18, 52.88, 52.44, 51.78, 37.18, 34.93, 28.29, 24.60,
15.40, 11.42.
HRMS (ESI): m/z [M + Na]* calcd for CpsH3sN,NaO,, 499.2415; found,499.2407.

COOMe
X © "NHBoc

«NH
COOMe

COOMe



2f4
(2E,2'E)-dimethyl
3,3"-(2-((28)-2-((2S)-2-((tert-butoxycarbonyl)amino)-3-methylpentanamido)-3-methoxy-3-oxoprop
vl)-1,3-phenylene)diacrylate.
Yellow solid (29 mg, 17% yield). '"H NMR (400 MHz, CDCl;) 8 8.08 (t, J= 13.9 Hz, 2H), 7.59 (d,
J=17.8 Hz, 2H), 7.31 (dd, J = 13.7, 5.9 Hz, 2H), 6.64 (d, J = 6.9 Hz, 1H), 6.41 (d, J=15.7 Hz,
2H), 5.04 (d, J=7.8 Hz, 1H), 4.85 - 4.71 (m, 1H), 3.91 (d, J= 6.7 Hz, 1H), 3.84 (s, 6H), 3.70 (s,
3H), 3.42 (dd, J = 14.6, 6.2 Hz, 1H), 3.33 (dd, J = 14.6, 8.6 Hz, 1H), 1.90 — 1.75 (m, 1H), 1.44 (s,
9H), 1.43 (m, 1H), 1.12 - 0.97 (m, 1H), 0.98 — 0.79 (m, 6H).
BCNMR (101 MHz, CDCl3) 6 171.29, 171.22, 167.00, 155.40, 141.78, 135.26, 135.12, 128.60,
127.88, 121.41, 77.25, 59.15, 52.79, 52.64, 51.91, 37.41, 31.61, 28.29, 24.49, 15.32, 11.53.
HRMS (ESI): m/z [M + Na]* calcd for Cy9H4N,NaOy, 583.2626; found,583.2635.

oﬁ)(NHBoc

«NH
COOMe

COOMe

2Zmono
(S,E)-methyl
3-(2-(2-(2-((tert-butoxycarbonyl)amino)-2-methylpropanamido)-3-methoxy-3-oxopropyl)phenyl)a
crylate.
Yellow solid (79 mg, 59% yield). 'TH NMR (400 MHz, CDCl;) 6 8.01 (d, J= 15.8 Hz, 1H), 7.61
(dd, J=15.3, 8.0 Hz, 1H), 7.37 — 7.18 (m, 3H), 7.00 (s, 1H), 6.43 (t,J=16.2 Hz, 1H), 4.96 (dd, J
=10.5, 6.9 Hz, 1H), 4.89 — 4.79 (m, 1H), 3.83 (s, 3H), 3.67 (s, 3H), 3.28 (qd, /= 14.3, 6.5 Hz,
2H), 1.46 (s, 3H), 1.42 (s, 12H).
BC NMR (126 MHz, CDCls) 4 174.40, 171.78, 167.17, 154.59, 141.64, 135.89, 133.68, 131.16,
130.02, 127.61, 126.73, 119.87, 81.52, 56.72, 53.19, 52.36, 51.75, 35.06, 28.26, 25.22.
HRMS (ESI): m/z [M + Na]* calcd for Cp3H3,N,NaO,, 471.2102; found,471.2101.

COOMe
N © NHBoc
~NH
COOMe
|COOMe
224i

(2E,2'E)-dimethyl
3,3"-(2-((S)-2-(2-((tert-butoxycarbonyl)amino)-2-methylpropanamido)-3-methoxy-3-oxopropyl)-1,
3-phenylene)diacrylate.

Yellow solid (30 mg, 19% yield). '"H NMR (400 MHz, CDCl;) 8 8.12 (d, J = 15.7 Hz, 2H), 7.61 (t,
J=9.0 Hz, 2H), 7.38 — 7.28 (m, 2H), 6.46 — 6.35 (m, 2H), 5.04 — 4.89 (m, 1H), 4.73 (dd, J = 14.9,
7.5 Hz, 1H), 3.84 (s, 6H), 3.68 (s, 3H), 3.43 — 3.33 (m, 2H), 1.42 (s, 9H), 1.35 (s, 3H), 1.29 (s,
3H).
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I3C NMR (126 MHz, CDCl;) 6 174.55, 171.53, 166.88, 154.50, 141.87, 135.32, 129.25, 128.59,
128.54, 127.82, 121.45, 80.16, 56.61, 53.20, 52.55, 51.84, 31.77, 29.70, 28.24.
HRMS (ESI): m/z [M + Na]* calcd for Cy7H34N,;NaOy, 555.2313; found,555.2302.

OOMe SMe
X ON “"NHBoc

«NH
COOMe

COOMe

2h
(2E,2'E)-dimethyl
3,3"-(2-((S)-2-((S)-2-((tert-butoxycarbonyl)amino)-4-(methylthio) butanamido)-3-methoxy-3-oxopr
opyl)-1,3-phenylene)diacrylate.
Yellow solid (161 mg, 93% yield). 'H NMR (400 MHz, CDCl;) 6 8.08 (d, /= 15.7 Hz, 2H), 7.60
(d,J=17.8 Hz, 2H), 7.37 — 7.25 (m, 1H), 6.84 (d, /= 8.2 Hz, 1H), 6.41 (dd, J = 15.7, 2.9 Hz, 2H),
5.25(d,J=6.5Hz, 1H), 4.77 (dd, J=14.3, 7.9 Hz, 1H), 4.17 (dd, J = 21.5, 6.4 Hz, 1H), 3.84 (s,
6H), 3.69 (s, 3H), 3.42 (dt,J = 14.4, 7.3 Hz, 1H), 3.34 (dd, /= 14.6, 8.3 Hz, 1H), 2.49 (t,J=17.2
Hz, 2H), 2.08 (s, 3H), 1.99 (dt, J = 14.0, 6.8 Hz, 1H), 1.85 (t, J=16.9 Hz, 1H), 1.45 (s, 9H).
BCNMR (101 MHz, CDCl3) 6 171.13, 171.08, 166.99, 155.28, 141.80, 135.24, 135.19, 128.64,
127.92, 121.36, 80.00, 53.34, 52.87, 52.68, 51.91, 31.71, 31.63, 30.05, 28.28, 15.13.
HRMS (ESI): m/z [M + Na]* calcd for CpgH3sN,;NaOyS, 601.2190; found,601.2189.

coome A
X ON~""NHBoc
WNH
COOMe
COOMe
2i

(2E,2'E)-dimethyl
3,3"-(2-((S)-2-((S)-3-acetoxy-2-((tert-butoxycarbonyl)amino)propanamido)-3-methoxy-3-oxopropy
1)-1,3-phenylene)diacrylate.

Yellow solid (147 mg, 85% yield). 'H NMR (500 MHz, CDCI;) 6 8.10 (d, J = 15.7 Hz, 2H), 7.61
(d,J=17.8 Hz, 2H), 7.32 (t, /= 7.8 Hz, 1H), 7.09 (d, /= 7.7 Hz, 1H), 6.41 (d, J = 15.7 Hz, 2H),
5.40(d,J=7.0 Hz, 1H), 4.78 (dd, J= 14.7, 7.5 Hz, 1H), 4.38 (br s, 1H), 4.30 — 4.22 (m, 1H), 4.22
—4.12 (m, 1H), 3.84 (s, 6H), 3.68 (s, 3H), 3.42 — 3.38 (m, 2H), 2.05 (s, 3H), 1.45 (s, 9H).

BC NMR (126 MHz, CDCls) 4 171.04, 170.66, 168.75, 167.08, 141.83, 135.22, 128.60, 127.97,
121.26, 80.39, 63.95, 53.00, 52.75, 51.97, 31.77, 28.25, 20.71.

HRMS (ESI): m/z [M + Na]* calcd for CpgH3sN,NaO;, 599.2211; found,599.2207.
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o NHBoc
«NH

COOMe

COOMe
Zjmon

(E)-methyl
3-(2-((S)-2-((R)-2-((tert-butoxycarbonyl)amino)propanamido)-3-methoxy-3-oxopropyl)phenyl)acr
viate.
Yellow solid (72 mg, 55% yield). '"H NMR (400 MHz, CDCI;) 6 8.00 (d, /= 15.8 Hz, 1H), 7.60 (d,
J=17.5Hgz, 1H), 7.37 - 7.26 (m, 2H), 7.23 — 7.13 (m, 1H), 6.77 (br s, 1H), 6.41 (d, /= 15.7 Hz,
1H), 5.02 (br s, 1H), 4.90 —4.76 (m, 1H), 4.17 (br s, 1H), 3.83 (s, 3H), 3.68 (s, 3H), 3.32 (m, 1H),
3.28 —3.14 (m, 1H), 1.43 (s, 9H), 1.28 (d, /= 7.0 Hz, 3H).
BC NMR (126 MHz, CDCls) 6 172.32, 171.61, 167.13, 155.46, 141.49, 135.62, 133.69, 131.05,
130.09, 127.72, 126.83, 119.93, 80.08, 52.93, 52.46, 51.76, 49.82, 34.92, 28.29, 18.11.
HRMS (ESI): m/z [M + Na]* calcd for Cy,H30N,NaO,, 457.1945; found,457.1950.

COOMe
X O}J‘NHBOC

«NH
COOMe

COOMe
2jai

(2E,2'E)-dimethyl
3,3"-(2-((S)-2-((R)-2-((tert-butoxycarbonyl)amino)propanamido)-3-methoxy-3-oxopropyl)-1,3-phe
nylene)diacrylate.
Yellow solid (39 mg, 25% yield). '"H NMR (400 MHz, CDCI;) 6 8.07 (d, /= 15.7 Hz, 2H), 7.58 (d,
J=17.8 Hz, 2H), 7.34 — 7.25 (m, 1H), 6.89 (br s, 1H), 6.38 (d, J = 15.7 Hz, 2H), 5.03 (br s, 1H),
4.77 — 4.65 (m, 1H), 4.11 (d, J = 6.4 Hz, 1H), 3.81 (s, 6H), 3.65 (s, 3H), 3.38 (qd, /= 14.6, 7.4 Hz,
2H), 1.40 (s, 9H), 1.17 (dd, J=16.4, 7.0 Hz, 3H).
BC NMR (126 MHz, CDCls) 4 172.34, 171.24, 166.85, 155.70, 141.74, 135.30, 135.21, 128.57,
127.86, 121.40, 79.97, 52.94, 52.62, 51.83, 49.59, 31.41, 28.26, 17.91.
HRMS (ESI): m/z [M + Na]* calcd for Cy¢H34N,;NaOy, 541.2157; found,541.2161.

(@)
NHBoc
«~NH

COOMe

Ph

2Kmono
(S,E)-methyl 2-(2-((tert-butoxycarbonyl)amino)acetamido)-3-(2-styrylphenyl)propanoate.
Yellow solid (75 mg, 57% yield). 'H NMR (400 MHz, CDCl;) § 7.67 (d, J= 7.7 Hz, 1H), 7.59 (t,
J=9.5Hz, 2H), 7.47 - 7.37 (m, 3H), 7.29 (dd, J = 10.3, 4.5 Hz, 2H), 7.22 (dd, /= 10.6, 4.1 Hz,
1H), 7.13 — 7.00 (m, 2H), 6.63 (d, J= 7.4 Hz, 1H), 4.96 (br s, 1H), 4.89 (dt, /= 16.8, 8.4 Hz, 1H),
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3.79 —3.58 (m, 2H), 3.59 (s, 3H), 3.39 (dd, J= 14.1, 6.3 Hz, 1H), 3.27 (dd, J = 14.1, 5.9 Hz, 1H),
1.45 (s, 9H).

BC NMR (126 MHz, CDCl3) 6 171.72, 169.11, 155.87, 137.20, 136.81, 133.73, 130.65, 130.62,
128.89, 127.98, 127.71, 127.73, 126.64, 125.92, 125.61, 80.18, 53.26, 52.48, 44.12, 35.16, 28.28.
HRMS (ESI): m/z [M + Na]* calcd for CpsH30N,;NaOs, 461.2047; found,461.2054.

Ph
N o
Y\NHBoc
NH
COOMe
Ph
2Kkg;

(S)-methyl 2-(2-((tert-butoxycarbonyl)amino)acetamido)-3-(2,6-di((E)-styryl)phenyl)propanoate.
Yellow solid (45 mg, 28% yield). '"H NMR (400 MHz, CDCI;) 8 7.65-7.60 (m, 5H), 7.52 (d, J =
15.9 Hz, 2H), 7.42 (t, J= 7.6 Hz, 4H), 7.37 — 7.29 (m, 4H), 7.04 (d, J= 15.9 Hz, 2H), 6.63 (d, J =
7.5 Hz, 1H), 4.84 (m, 2H), 3.67 (d, J = 14.1 Hz, 2H), 3.56 (s, 3H), 3.48 (m, 2H), 1.46 (s, 9H).

BC NMR (126 MHz, CDCl3) 6 171.91, 168.89, 137.84, 137.22, 131.68, 128.87, 127.98, 127.67,
126.76, 126.17, 125.75, 80.39, 53.08, 52.69, 43.98, 31.56, 28.28.

HRMS (ESI): m/z [M + Na]* calcd for C33H34N,;NaOs, 563.2516; found,563.2506.

O
NHBoc

«NH
COOMe

SO,Ph

2lmono
(S,E)-methyl
2-(2-((tert-butoxycarbonyl)amino)acetamido)-3-(2-(2-(phenylsulfonyl)vinyl)phenyl)propanoate.
Yellow solid (92 mg, 62% yield). 'H NMR (400 MHz, CDCI;) 6 8.05 — 7.93 (m, 3H), 7.71 — 7.61
(m, 1H), 7.61 — 7.54 (m, 2H), 7.47 (d, J= 7.7 Hz, 1H), 7.42 — 7.31 (m, 1H), 7.31 — 7.18 (m, 2H),
6.85 (m, 2H), 5.41 (t,J=5.9 Hz, 1H), 4.87 (d, /= 6.4 Hz, 1H), 3.86 — 3.75 (m, 2H), 3.71 (s, 3H),
3.38(dd, J=14.3,5.5 Hz, 1H), 3.23 (dd, /= 14.3, 6.5 Hz, 1H), 1.44 (s, 9H).
3C NMR (101 MHz, CDCl3) 8 171.24, 169.62, 156.13, 140.30, 139.60, 136.54, 133.56, 131.65,
131.35, 131.10, 129.44, 128.98, 127.85, 127.77, 127.25, 80.20, 53.28, 52.64, 44.22, 35.08, 28.27.
HRMS (ESI): m/z [M + Na]* calcd for CsH30N,NaO-S, 525.1666; found,525.1666.

“NHBoc
WNH

COOMe

OAc

2m
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(S)-methyl
3-(2-((E)-3-acetoxyprop-1-en-1-yl)phenyl)-2-((S)-2-((tert-butoxycarbonyl)amino)propanamido) pr
opanoate.

Yellow solid (82 mg, 61% yield). '"H NMR (400 MHz, CDCl;) 6 7.57 — 7.45 (m, 1H), 7.30 — 7.17
(m, 2H), 7.09 (dd, J=10.3, 3.4 Hz, 1H), 6.95 (d, J = 15.7 Hz, 1H), 6.62 (d, J = 7.8 Hz, 1H), 6.23
(dt,J=15.6, 6.2 Hz, 1H), 5.11 —4.97 (m, 1H), 4.79 (m, 3H), 4.14 (dd, J = 14.2, 7.1 Hz, 1H), 3.69
(s, 3H), 3.23 (dd, J=14.1, 6.5 Hz, 1H), 3.14 (dd, J = 14.1, 6.9 Hz, 1H), 2.14 (s, 3H), 1.44 (s, 9H),
1.31 (d, J=7.1 Hz, 3H).

BC NMR (101 MHz, CDCls)  172.25, 171.80, 170.91, 155.39, 135.70, 133.71, 130.85, 130.48,
128.06, 127.55, 126.38, 125.71, 80.09, 65.13, 53.05, 52.35, 50.14, 35.30, 28.28, 20.99, 18.21.
HRMS (ESI): m/z [M + Na]* calcd for Cp3H3,N,NaO,, 471.2102; found,471.2101.

OY\ NHCbz
NH

COOMe

COOMe

2Nmono
(S,E)-methyl
3-(2-(2-(2-(((benzyloxy)carbonyl)amino)acetamido)-3-methoxy-3-oxopropyl)phenyl)acrylate.
Yellow solid (21 mg, 45% yield). '"H NMR (400 MHz, CDCl;) 6 7.96 (d, J= 15.8 Hz, 1H), 7.58
(dd, J=8.7, 6.8 Hz, 1H), 7.42 — 7.23 (m, 7TH), 7.14 (d, J = 6.8 Hz, 1H), 6.73 (br s, 1H), 6.42 (t, J =
13.7 Hz, 1H), 5.65 (br s, 1H), 5.10 (s, 2H), 4.89 (dd, J = 13.3, 6.1 Hz, 1H), 3.86 (ddd, J=19.3,
14.0, 5.7 Hz, 2H), 3.80 (s, 3H), 3.68 (s, 3H), 3.35 (dd, /= 14.2, 5.6 Hz, 1H), 3.21 (dd, J= 14.2,
6.3 Hz, 1H).
BC NMR (126 MHz, CDCls) 4 171.43, 168.75, 167.37, 156.56, 141.62, 136.23, 135.69, 133.65,
131.13, 130.20, 128.53, 128.19, 128.06, 127.80, 126.78, 119.59, 67.12, 53.11, 52.51, 51.83, 44.38,
34.84.
HRMS (ESI): m/z [M + Na]* calcd for Cp4H,sN,NaO,, 477.1632; found,477.1641.

Ph
O%NHBOC
WNH
ACO COOMe
COOMe
20m0n0
(E)-methyl

3-(5-acetoxy-2-((S)-2-((S)-2-((tert-butoxycarbonyl)amino)-3-phenylpropanamido)-3-methoxy-3-ox
opropyl)phenyl)acrylate.

Yellow solid (97 mg, 57% yield). '"H NMR (500 MHz, CDCl;) 8 7.91 (d, J = 15.8 Hz, 1H), 7.34 —
7.27 (m, 3H), 7.24 (t, J=4.8 Hz, 1H), 7.21 (t, J= 6.1 Hz, 2H), 7.09 (d, J = 8.4 Hz, 1H), 7.04 (dd,
J=8.4,23 Hz, 1H), 6.44 (d,J= 7.6 Hz, 1H), 6.41 — 6.34 (m, 1H), 5.09 (br s, 1H), 4.78 (d, /= 6.6
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Hz, 1H), 4.34 (br s, 1H), 3.86 (s, 3H), 3.65 (m, 3H), 3.25 (dd, /= 14.3, 6.3 Hz, 1H), 3.18 (dd, J =
14.3, 6.5 Hz, 1H), 3.09 (dd, J = 13.9, 6.6 Hz, 1H), 3.02 (s, 1H), 2.34 (s, 3H), 1.41 (s, 9H).

BC NMR (126 MHz, CDCl3) 4 171.03, 170.97, 169.19, 167.02, 155.59, 149.97, 140.66, 136.68,
134.89, 133.20, 132.22, 129.33, 128.64, 126.91, 123.30, 120.65, 119.55, 80.16, 55.81, 52.99,
52.47,51.91, 38.17, 34.64, 28.23, 21.11.

HRMS (ESI): m/z [M + Na]* calcd for C30H3sN,NaOy, 591.2313; found,591.2321.

COOMe Ph
X ON~""NHBoc
WNH
ACO | COOMe
COOMe
204;

(2E,2'E)-dimethyl
3,3"-(5-acetoxy-2-((S)-2-((S)-2-((tert-butoxycarbonyl)amino)-3-phenylpropanamido)-3-methoxy-3-
oxopropyl)-1,3-phenylene)diacrylate.

Yellow solid (55 mg, 28% yield). "H NMR (500 MHz, CDCls) 6 8.04 (d, J = 15.6 Hz, 2H), 7.34 (s,
2H), 7.31 - 7.21 (m, 3H), 7.17 (d, J = 7.3 Hz, 2H), 6.60 (d, /= 7.4 Hz, 1H), 6.39 — 6.33 (m, 2H),
5.12 (brs, 1H), 4.72 (dd, J = 14.6, 7.2 Hz, 1H), 4.33 (br s, 1H), 3.86 (s, 6H), 3.65 (s, 3H), 3.29 (d,
J=6.9 Hz, 2H), 3.05 (dd, J=13.9, 6.2 Hz, 1H), 2.96 (br s, 1H), 2.34 (s, 3H), 1.41 (s, 9H).

BC NMR (126 MHz, CDCls) 4 170.86, 170.80, 169.03, 166.76, 155.59, 149.83, 141.00, 136.68,
136.60, 132.81, 129.33, 128.59, 126.85, 122.03, 121.47, 80.39, 55.86, 52.81, 52.66, 52.00, 38.30,
31.69, 28.22, 21.10.

HRMS (ESI): m/z [M + Na]* calcd for C34H40N,NaO,;, 675.2524; found,675.2532.

OY\NHBOC
«NH

M
ON COOMe

COOMe

2p
(S,E)-methyl
3-(2-(2-(2-((tert-butoxycarbonyl)amino)acetamido)-3-methoxy-3-oxopropyl)-5-nitrophenyl)acryla
te.
Yellow solid (106 mg, 76% yield). 'H NMR (400 MHz, CDCI;) & 8.44 (d, J = 2.2 Hz, 1H), 8.23 —
8.12 (m, 1H), 7.97 (d, J = 15.8 Hz, 1H), 7.38 (t, J= 8.3 Hz, 1H), 6.90 (d, J = 7.6 Hz, 1H), 6.56 (d,
J=15.7 Hz, 1H), 5.25 (br s, 1H), 4.90 (dd, J=13.5, 6.5 Hz, 1H), 3.92 — 3.83 (s, 3H), 3.77 — 3.68
(m, 2H), 3.73 (s, 3H), 3.45 (dd, J= 14.2, 5.8 Hz, 1H), 3.36 — 3.25 (m, 1H), 1.44 (s, 9H).
BC NMR (101 MHz, CDCls) 4 170.93, 169.56, 166.63, 156.04, 147.38, 142.74, 139.40, 135.29,
132.34, 124.11, 122.59, 121.66, 80.49, 52.79, 52.65, 52.14, 44.27, 35.17, 28.23.
HRMS (ESI): m/z [M + Na]* calcd for C,;H,7N3NaOy, 488.1640; found,488.1642.
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Ph

“NHBoc
«NH
0N | COOMe
COOMe
2q
(E)-methyl

3-(2-((S)-2-((S)-2-((tert-butoxycarbonyl)amino)-3-phenylpropanamido)-3-methoxy-3-oxopropyl)-5
-nitrophenyl)acrylate.

Yellow solid (108 mg, 65% yield). 'H NMR (400 MHz, CDCI;) 6 8.41 (d, /= 2.3 Hz, 1H), 8.10
(ddd, J=8.4,5.7,2.9 Hz, 1H), 7.94 (d, /= 15.8 Hz, 1H), 7.33 — 7.15 (m, 6H), 6.54 (m, 2H), 5.02
(s, 1H), 4.79 (d, /= 6.7 Hz, 1H), 4.32 (dd, J = 14.5, 7.1 Hz, 1H), 3.87 (s, 3H), 3.74 — 3.69 (m, 1H),
3.67 (s, 3H), 3.36 (dd, /= 14.2, 6.1 Hz, 1H), 3.24 (dd, /= 14.2, 6.7 Hz, 1H), 3.02 (t, /= 10.6 Hz,
2H), 1.42 (s, 9H).

BCNMR (101 MHz, CDCl3) 6 171.21, 170.57, 166.56, 155.68, 147.34, 142.67, 139.30, 136.41,
135.22, 132.31, 129.26, 128.69, 127.02, 124.00, 122.69, 121.63, 80.42, 52.70, 52.58, 52.12, 38.00,
35.24,28.21.

HRMS (ESI): m/z [M + Na]* calcd for CpgH33N3NaOy, 578.2109; found,578.2122.

F Y\NHBoc
WNH

COOMe

COOMe

2r
(S,E)-methyl
3-(2-(2-(2-((tert-butoxycarbonyl)amino)acetamido)-3-methoxy-3-oxopropyl)-3-fluorophenyl)acryl
ate.
Yellow solid (116 mg, 84% yield). 'H NMR (400 MHz, CDCIl3) 6 7.96 (d, J = 15.8 Hz, 1H), 7.41
(d, J=7.8 Hz, 1H), 7.34 - 7.22 (m, 1H), 7.09 (t, J= 8.7 Hz, 1H), 6.67 (d, J = 8.0 Hz, 1H), 6.44 (d,
J=15.7 Hz, 1H), 5.16 (br s, 1H), 4.85 (dd, J=13.9, 7.2 Hz, 1H), 3.84 (s, 3H), 3.80 — 3.75 (m,
1H), 3.74 (s, 3H), 3.68 (dd, J=10.5, 7.2 Hz, 1H), 3.37 (ddd, J = 14.2, 5.9, 1.7 Hz, 1H), 3.27 (ddd,
J=14.3,7.1, 1.5 Hz, 1H), 1.46 (s, 9H).
3C NMR (126 MHz, CDCl3) 8 171.36, 169.19, 166.98, 161.73 (d, J = 244.7 Hz), 140.41, 136.09,
136.06, 128.89 (d, J=9.2 Hz), 123.11 (d, /= 15.7 Hz), 122.50, 121.15, 116.54 (d, J = 23.7 Hz),
80.00, 52.70, 52.21, 52.00, 44.05, 28.29, 27.76, 27.74.
HRMS (ESI): m/z [M + Na]* calcd for C,;H,7FN,;NaO5, 461.1695; found,461.1695.

O\\I/\ NHBoc
WNH

COOMe

COOMe

C
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2s
(S,E)-methyl
3-(2-(2-(2-((tert-butoxycarbonyl)amino)acetamido)-3-methoxy-3-oxopropyl)-4-chlorophenyl)acryl
ate.
Yellow solid (94 mg, 69% yield). 'H NMR (500 MHz, CDCl3) 6 7.89 (d, J = 15.8 Hz, 1H), 7.53 (d,
J=8.5Hgz, 1H), 7.25 (dd, J= 8.4, 2.1 Hz, 1H), 7.17 (t, J= 5.0 Hz, 1H), 6.79 (d, J = 6.8 Hz, 1H),
6.38 (d, /J=15.8 Hz, 1H), 5.23 (d, J=27.3 Hz, 1H), 4.83 (dt, J=20.9, 6.6 Hz, 1H), 3.82 (s, 3H),
3.81-3.74 (m, 2H), 3.70 (s, 3H), 3.32 (dd, J=14.2, 5.8 Hz, 1H), 3.23 — 3.12 (m, 1H), 1.44 (s,
9H).
BC NMR (126 MHz, CDCls) 4 171.16, 169.40, 169.33, 167.16, 140.45, 137.62, 135.94, 132.19,
131.04, 128.02, 127.37, 119.98, 80.40, 53.02, 52.60, 52.49, 51.94, 44.23, 37.57, 34.86, 28.26.
HRMS (ESI): m/z [M + Na]* calcd for C,;H,;CIN,NaO, 477.1399; found,477.1403.

NHBoc

OL\IH

@QOMe
[\T\ \ COOMe

Ts

2t

(S,E)-methyl
3-(3-(2-(2-((tert-butoxycarbonyl)amino)acetamido)-3-methoxy-3-oxopropyl)-1-tosyl- 1 H-indol-2-yl)a
crylate.
Yellow solid (125 mg, 68% yield). 'H NMR (400 MHz, CDCI;) 6 8.19 (d, /= 8.4 Hz, 1H), 8.10 (t,
J=16.2 Hz, 1H), 7.54 (m, 3H), 7.42 — 7.33 (m, 1H), 7.34 — 7.23 (m, 1H), 7.14 (t, J= 8.3 Hz, 2H),
6.85(d, J=7.2 Hz, 1H), 6.26 (d,J=16.2, 1H), 5.28 (s, 1H), 4.85 —4.72 (m, 1H), 3.87 (s, 3H),
3.71(dd, J=12.9, 5.7 Hz, 2H), 3.67 — 3.57 (m, 1H), 3.42 (s, 3H), 3.27 (d, J= 6.7 Hz, 2H), 2.31 (s,
3H), 1.46 (s, 9H).
BC NMR (101 MHz, CDCl3) 8 171.30, 169.39, 166.69, 156.05, 145.09, 136.99, 134.77, 134.29,
133.36, 130.40, 129.68, 126.69, 126.58, 124.31, 122.58, 121.21, 119.83, 115.45, 80.38, 52.45,
52.15,52.11, 28.25, 27.72, 21.53.
HRMS (ESI): m/z [M + Na]* calcd for C30H35N3NaOyS, 636.1986; found,636.1986.

)\ NHBoc
0

NH

@EQOMe
[\\j\ \ COOMe
Ts
2u
(E)-methyl
3-(3-((S)-2-((S)-2-((tert-butoxycarbonyl)amino)propanamido)-3-methoxy-3-oxopropyl)-1-tosyl-1H
-indol-2-yl)acrylate.
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Yellow solid (107 mg, 57% yield). '"H NMR (500 MHz, CDCI;) & 8.20 (d, J = 8.4 Hz, 1H), 8.18 —
8.07 (m, 1H), 7.64 — 7.50 (m, 3H), 7.44 — 7.35 (m, 1H), 7.33 — 7.27 (m, 1H), 7.18 (t,J = 18.1 Hz,
2H), 6.85 (t, J=19.2 Hz, 1H), 6.26 (dd, J=16.2, 7.5 Hz, 1H), 5.11 (br s, 1H), 4.77 (d, J = 6.5 Hz,
1H), 4.11 (dt, J=23.4, 6.9 Hz, 1H), 3.88 (s, 3H), 3.45 (s, 3H), 3.33 — 3.22 (m, 2H), 2.32 (s, 3H),
1.45 (s, 9H).

BC NMR (126 MHz, CDCls) 4 172.38, 171.32, 166.64, 155.58, 145.06, 136.98, 134.78, 134.42,
133.32, 130.51, 129.88, 129.69, 129.56, 126.79, 126.71, 126.57, 124.28, 122.49, 121.35, 120.05,
115.43,80.37, 52.43, 52.23, 52.10, 50.00, 28.26, 27.95, 21.55, 18.17, 17.76.

HRMS (ESI): m/z [M + Na]* calcd for C3;H37N3NaOyS, 650.2143; found,650.2147.

NHBoc

4a
(S)-methyl
12-(2,6-di((E)-styryl)benzyl)-2,2-dimethyl-4,7, 1 0-trioxo-3-oxa-5,8, 1 I -triazatridecan- 1 3-oate
Red solid (88 mg, 49% yield). '"H NMR (300 MHz, CDCl3) 8 7.55-7.63 (m, 5H), 7.48 (d, J = 16.1
Hz, 2H), 7.44-7.36 (t, J= 7.4 Hz, 4H), 7.36-7.26 (dd, J = 10.1, 4.5 Hz, 4H), 7.02 (d, J = 16.0 Hz,
2H), 6.54 (brs, 1H), 6.36 (br s, 1H), 4.99 (br s, 1H), 4.78 (d, J= 6.9 Hz, 1H), 3.83 — 3.68 (m, 2H),
3.68-3.60 (d, J= 5.1 Hz, 2H), 3.54 (s, 3H), 3.51 (d, J= 6.7 Hz, 2H), 1.45 (s, 9H).
BC NMR (75 MHz, CDCl3) 6 171.9, 169.7, 168.2, 138.0, 137.4, 132.1, 131.7, 129.0, 128.1, 127.8,
126.9, 126.4, 126.0, 80.4, 53.3,52.9, 42.8, 31.3, 28.5.
HRMS (ESI): m/z [M + Na]* calcd for C35sH39N306Na, 620.2731; found, 620.2747.

Cl

=

«NH NHBoc
COOMe

Ph

4b
(9S,12S)-methyl
9-(sec-butyl)-12-(2-chloro-6-((E)-styryl)benzyl)-2, 2-dimethyl-4, 7, 1 0-trioxo-3-oxa-35,8, 1 I-triazatri
decan-13-oate
Yellow solid (107 mg, 58% yield). '"H NMR (300 MHz, CDCl3) 6 7.62 (d, J = 7.4 Hz, 2H), 7.54 (d,
J=17.4Hz, 1H), 7.48 (d, /= 16.0 Hz, 1H), 7.40 (t, /= 7.4 Hz, 2H), 7.31 (dd, J= 7.0, 4.2 Hz, 2H),
7.21 (t,J="7.8 Hz, 1H), 7.05 (d, /= 16.0 Hz, 1H), 6.62 (d, /= 7.4 Hz, 1H), 6.56 (d, J= 8.8 Hz,
1H), 5.10 (s, 1H), 4.85 (dd, J=15.1, 7.7 Hz, 1H), 4.31 (dd, J = 8.7, 6.0 Hz, 1H), 3.75 — 3.72 (m,
1H), 3.71 (s, 3H), 3.55 - 3.31 (m, 2H), 1.82 (s, 1H), 1.46 (s, 9H), 1.34-1.32 (m, 1H), 1.09-1.06 (m,
1H), 0.93 — 0.73 (m, 6H).
BC NMR (75 MHz, CDCl3) 8 171.9, 170.8, 169.4, 156.2, 139.7, 137.1, 135.6, 133.4, 132.1, 129.1,
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128.9, 128.7, 128.6, 127.3, 125.4, 125.2, 80.6, 57.6, 53.0, 52.6, 44.7, 37.9, 32.4, 28.2, 24.9, 15 .4,
11.7.
HRMS (ESI): m/z [M + Na]* calcd for C;;H4oCIN3;0¢Cl, 608.2498; found, 608.2499.

o NHBoc

~NH
COOMe
A

TIPS

SAmono
(S)-methyl
2-(2-((tert-butoxycarbonyl)amino)acetamido)-3-(2-((triisopropylsilyl)ethynyl)phenyl)propanoate.
Yellow solid (81 mg, 52% yield). '"H NMR (400 MHz, CDCl;) 8 7.49 (d, J=7.1 Hz, 1H), 7.32 —
7.16 (m, 3H), 6.67 (d, J="7.6 Hz, 1H), 5.21 (br s, 1H), 4.89 (dd, J= 14.1, 8.7 Hz, 1H), 3.78 — 3.69
(m, 2H), 3.67 (s, 3H), 3.49 — 3.38 (m, 1H), 3.25 - 3.13 (m, 1H), 1.45 (s, 9H), 1.22 — 1.10 (m,
21H).
BC NMR (126 MHz, CDCl3) 4 171.90, 168.97, 138.13, 133.18, 129.37, 128.77, 127.04, 123.62,
105.16, 95.42, 80.06, 53.03, 52.38, 43.96, 36.44, 28.28, 18.69, 11.33.
HRMS (ESI): m/z [M + Na]* calcd for CpgH44N,;NaOsSi, 539.2912; found,539.2909.

Sagy;
(S)-methyl
3-(2,6-bis((triisopropylsilyl)ethynyl)phenyl)-2-(2-((tert-butoxycarbonyl)amino)acetamido)propano

ate.

Yellow solid (25 mg, 35% yield). '"H NMR (400 MHz, CDCl;) 6 7.47 (d, J= 7.7 Hz, 2H), 7.18 (t,
J=17.7Hz, 1H), 6.35 (d, J=8.1 Hz, 1H), 5.17 — 5.06 (m, 1H), 5.01 (m, 1H), 3.77 (s, 3H), 3.67 (dt,
J=13.1,8.7 Hz, 3H), 3.43 (t,J=12.7 Hz, 1H), 1.42 (s, 9H), 1.24 — 1.13 (m, 41H).

BC NMR (126 MHz, CDCl3) § 171.71, 168.61, 140.12, 133.29, 127.00, 124.23, 104.62, 96.37,
79.75, 52.49, 52.25, 34.89, 28.30, 18.70, 18.55, 11.30.

HRMS (ESI): m/z [M + Na]* calcd for C39HgN,NaOsSi,, 719.4246; found,719.4231.

oﬁ) “NHBoc
«NH
©QCOOM9
X

TIPS

Sbmono
(S)-methyl
2-((S)-2-((tert-butoxycarbonyl)amino)propanamido)-3-(2-((triisopropylsilyl)ethynyl)phenyl)propa

19



noate.

Yellow solid (73 mg, 46% yield). '"H NMR (400 MHz, CDCl;) 8 7.52-7.49 (m, 1H), 7.35 - 7.15
(m, 3H), 6.54 (d, J=7.9 Hz, 1H), 5.01 — 4.83 (m, 2H), 4.10 (br s, 1H), 3.71 (s, 3H), 3.42 (dd, J =
13.7, 5.5 Hz, 1H), 3.20 (dd, J=13.7, 9.7 Hz, 1H), 1.43 (s, 9H), 1.25 (d, /= 5.9 Hz, 3H), 1.21 -
1.12 (m, 21H).

BC NMR (126 MHz, CDCls) 4 172.13, 171.84, 138.26, 133.13, 129.39, 128.68, 126.94, 123.67,
105.21, 95.34, 80.03, 52.86, 52.32, 36.53, 28.30, 18.70, 18.50, 11.33.

HRMS (ESI): m/z [M + Na]" calcd for Cy9H4sN,NaOsSi, 553.3068; found,553.3068.

TIPS

Sbgi
(S)-methyl
3-(2,6-bis((triisopropylsilyl)ethynyl) phenyl)-2-((S)-2-((tert-butoxycarbonyl)amino)propanamido)p
ropanoate.
Yellow solid (60 mg, 28% yield). '"H NMR (400 MHz, CDCl;) 6 7.46 (d, J= 7.7 Hz, 2H), 7.16 (t,
J=17.8 Hz, 1H), 6.43 (d, /= 8.3 Hz, 1H), 5.22 — 5.11 (m, 1H), 4.98 (d, J=19.1 Hz, 1H), 4.07 —
3.92 (m, 1H), 3.76 (s, 3H), 3.72 — 3.62 (m, 1H), 3.43 (t, J=12.6 Hz, 1H), 1.43 (s, 9H), 1.23 — 1.12
(m, 45H).
BC NMR (126 MHz, CDCl3) 6 171.97, 171.76, 154.86, 140.16, 133.27, 126.88, 124.30, 104.74,
96.14, 52.22,51.95, 35.08, 29.73, 28.31, 19.33, 18.72, 18.61, 11.30.
HRMS (ESI): m/z [M + Na]* caled for C4HgsNoNaOsSi,, 733.4402; found,733.4403.

(S)-methyl
2-(2-((tert-butoxycarbonyl)amino)acetamido)-3-(2-fluoro-6-((triisopropylsilyl)ethynyl)phenyl) pro

panoate.

Yellow solid (113 mg, 71% yield). "H NMR (500 MHz, CDCls) & 7.29 (d, J= 7.4 Hz, 1H), 7.18
(td, J= 8.0, 5.7 Hz, 1H), 7.02 (t, J = 8.7 Hz, 1H), 6.48 (d, J = 8.3 Hz, 1H), 5.05 (br s, 1H), 4.92 (tt,
J=8.6,7.4 Hz, 1H), 3.73 (s, 3H), 3.69 (dd, J = 16.8, 5.4 Hz, 1H), 3.50 — 3.39 (m, 1H), 3.24 (td, J
=12.9,2.3 Hz, 1H), 1.44 (s, 9H), 1.21 — 1.11 (m, 21H).

13C NMR (126 MHz, CDCls) § 171.69, 169.00, 161.25 (d, J = 245.0 Hz), 155.68, 129.05 (d, J =
2.6 Hz), 128.55 (d, J= 9.4 Hz), 125.78 (d, J= 5.6 Hz), 125.40 (d, J= 17.1 Hz), 115.80 (d, J =
22.9 Hz), 103.66, 96.67, 80.00, 52.48, 51.94, 43.79, 30.02, 28.29, 27.20, 18.70, 18.67, 11.26,
11.03.

HRMS (ESI): m/z [M + Na]* caled for CosHysFN>NaOsSi, 557.2817; found,557.2824.
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OY\ NHBoc

«NH
COOMe

TIPS

5d
(S)-methyl
2-(2-((tert-butoxycarbonyl)amino)acetamido)-3-(4-nitro-2-((triisopropylsilyl)ethynyl)phenyl)prop
anoate.
Yellow solid (93 mg, 55% yield). '"H NMR (400 MHz, CDCl;) 8 8.29 (t, J= 6.6 Hz, 1H), 8.10 (dd,
J=18.5,2.4Hz, 1H), 7.43 (d, J= 8.5 Hz, 1H), 6.74 (d, /= 7.4 Hz, 1H), 5.10 (br s, 1H), 4.96 (dt, J
=14.3, 7.2 Hz, 1H), 3.83 — 3.68 (m, 2H), 3.73 (s, 3H), 3.55 (dd, J=13.6, 5.6 Hz, 1H), 3.24 (dd, J
=13.6,9.4 Hz, 1H), 1.43 (s, 9H), 1.22 — 1.11 (m, 21H).
BC NMR (126 MHz, CDCl3) 6 171.32, 169.21, 146.73, 145.52, 130.58, 127.73, 125.18, 123.12,
102.47, 98.78, 80.43, 52.67, 52.19, 44.17, 36.87, 28.25, 18.66, 11.23.
HRMS (ESI): m/z [M + Na]* calcd for CpgH43N3NaO;Si, 584.2762; found,584.2769.

NHBoc

6a
(S)-methyl
12-(2,6-bis((triisopropylsilyl)ethynyl)benzyl)-2, 2-dimethyl-4,7, 1 0-trioxo-3-oxa-5,8, 1 I -triazatridec
an-13-oate
Yellow solid (127 mg, 56% yield). 'H NMR (300 MHz, CDCl;) 6 7.47 (d, J = 7.7 Hz, 2H), 7.19 (t,
J=17.7Hz, 1H), 6.46 (br s, 1H), 6.37 (d, /= 8.2 Hz, 1H), 5.16 —4.92 (m, 2H), 3.89 (dd, J = 17.0,
4.4 Hz, 1H), 3.80 (dd, J=11.4, 5.9 Hz, 2H), 3.76 (s, 3H), 3.66 (dd, J=13.2, 4.1 Hz, 1H), 3.42 (t,
J=12.7 Hz, 1H), 1.44 (s, 9H), 1.20-1.03 (m, 42H).
BC NMR (75 MHz, CDCl3) 8171.7, 169.4, 168.1, 156.0, 140.2, 133.6, 127.4, 124.4, 104.8, 96.8,
80.3, 53.0, 52.6,44.1,42.2, 349, 28.5, 18.0, 11.1.
HRMS (ESI): m/z [M + Na]* calcd for C4;Hg7N306S1,Na, 776.4461; found, 776.4464.

NHBoc
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(S)-methyl

12-(2-chloro-6-((triisopropylsilyl)ethynyl)benzyl)-2, 2-dimethyl-4, 7, 1 0-trioxo-3-oxa-5,8, 1 I-triazatr
idecan-13-oate

Yellow solid (128 mg, 70% yield). '"H NMR (300 MHz, CDCl3) 6 7.43 (d, J= 7.2 Hz, 1H), 7.35 (d,
J=179Hgz, 1H), 7.17 (t,J=7.9 Hz, 1H), 6.55 (br s, 1H), 6.40 (d, /= 8.2 Hz, 1H), 5.14 — 4.98 (m,
2H), 3.87 (dd, J=16.6, 4.7 Hz, 2H), 3.83 — 3.78 (m, 2H), 3.76 (s, 3H), 3.56 (dd, J=13.5, 5.0 Hz,
1H), 3.48 — 3.34 (m, 1H), 1.44 (s, 9H), 1.16 (m, 21H).

BC NMR (75 MHz, CDCl3) 6 171.8, 169.9, 168.5, 156.2, 136.3, 135.1, 132.1, 130.2, 128.4, 126.0,
104.5,97.3,80.4, 52.8, 52.2,44.2,42.6, 34.2,28.5, 18.0, 11.5.

HRMS (ESI): m/z [M + Na]* calcd for C30HssCIN3;O6SiNa, 630.2737; found, 630.2737.

TIPS

6¢
(9S,12S)-methyl
9-(sec-butyl)-12-(2-chloro-6-((triisopropylsilyl)ethynyl)benzyl)-2, 2-dimethyl-4, 7, 1 0-trioxo-3-oxa-
5,8,11-triazatridecan-13-oate
White solid (133 mg, 67% yield). 'H NMR (300 MHz, CDCl;) 8 7.41 (d, J = 7.6 Hz, 1H), 7.32 (d,
J=8.0Hgz, 1H), 7.14 (t,J="7.9 Hz, 1H), 6.43 (d, /= 8.5 Hz, 1H), 6.32 (d, /= 8.1 Hz, 1H), 5.14 —
4.92 (m, 2H), 4.27 (dd, J = 8.5, 5.8 Hz, 1H), 3.73 (s, 3H), 3.72 (m, 1H), 3.55 (dd, /= 13.5, 5.3 Hz,
1H), 3.39 (dd, J=13.3, 11.3 Hz, 1H), 1.78-1.76 (m, 1H), 1.43 (s, 9H), 1.24-1.22 (m, 2H), 1.18 —
1.00 (m, 21H), 0.86 (t, /= 7.1 Hz, 6H).
BC NMR (75 MHz, CDCl3) 6 171.7, 170.8, 169.0, 156.1, 136.2, 135.0, 132.2, 130.2, 128.3, 126.2,
104.5,97.3, 80.4, 57.5, 52.7, 52.0, 44.5, 38.3, 34.1, 24.7, 18.0, 15.3, 11.7.
HRMS (ESI): m/z [M + Na]* caled for C34Hs54CIN30¢SiNa, 686.3363; found, 686.3376.

Y

NHCbz

(5S,11S)-methyl
11-(2-chloro-6-((triisopropylsilyl)ethynyl)benzyl)-5-methyl-3, 6,9-trioxo- 1 -phenyl-2-oxa-4,7, 1 0-tri

azadodecan-12-oate

Yellow solid (126 mg, 64% yield). 'H NMR (300 MHz, CDCl;) 6 7.43 — 7.38 (m, 1H), 7.37 — 7.28
(m, 6H), 7.18 — 7.07 (m, 1H), 6.92 (br s, 1H), 6.75 (d, J = 7.9 Hz, 1H), 5.65 (d, /= 7.0 Hz, 1H),
5.08 —4.93 (m, 2H), 4.35 - 4.17 (m, 1H), 4.07 — 3.91 (m, 1H), 3.75 (dd, /= 10.4, 4.7 Hz, 1H),
3.70 (s, 3H), 3.54 (dd, J=13.5, 5.6 Hz, 1H), 3.46 — 3.32 (m, 1H), 1.35 (d, /=7.0 Hz, 3H), 1.18
(m, 21H).

BC NMR (75 MHz, CDCl3) & 172.8, 171.8, 168.5, 156.2, 136.4, 136.3, 135.1, 132.1, 130.2, 128.7,
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128.4,128.3, 126.0, 104.9,97.3, 67.2, 52.8, 52.2, 50.8,42.7, 34.3, 18.0, 11.5.
HRMS (ESI): m/z [M + Na]* calcd for C34H4sCIN;O¢Na, 678.2737; found, 678.2751.

23



zamono

-20

-10

10

20

30

40

o
[ s
o
=
=)
[~
e = = J Fegl e
Le £ 8—
i
6 bE—
o
= 1k
o
©
: : === 0
- ; == Tuor| o
: o
: . ME.N
; 5 AL
T it g0k
S A
: g 1
o
.aﬂw
a8k B
a8 I- z = y =
881 > fo- 1] P
061 _ e
o i Feog
4 =]
| i
o
o
06 B @ - ;
Toas = Fuo | o
I ]
i /
m__ MV =5 = Faoo
e | L=
0B 4 iz 2 osasr—
08 FW vo't
ae L y
28k i
st i h L H et LT~
oL 2 Fus' €00l
i G 1A—
192
00" S~ = o =]
664~ N Foor b o =
o
0L L a
o] @ @
z 2 = =1
=z m w o
d %o o | o
s — o
B oo
&
Eie I g9
& w o i
i s
- oo

100 9% 80
£1 (pom)
24

110

120

130

140

190 180 170 160 150

DY\N HBoc

WNH
COOhMe
COOMe

210 200

220




2ay;

H;i"l\:v:ﬂ:nwir‘.nn

rucsomas

89 E
L5

P E

BE A
B e

L
(e

4-246-2
4-246-2 CDC13

COCMe

VS S

L A ﬁ

_LJ'UL o)

oo

Ta.m (4

HIE {1

e

Fioz

,T_S.—

]

T

Fooe

e s—
66 TE—

19
i} .n.uu/..
PN

€404

28 LL-
o s

a0 TE—

26 ME
10 BET =

TE: 681
B8 Gel >

16—

88—

11081~
1 nal—
LUARP ) b

i

CDC13

T4-246-2

C7-4-246-2

[

COOMe

DY\NHEM:

=

aNH

COOMe

QO0Me

T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100
£1 (pom)

T
220

25



o -0 -20

10

meono

G621 —

\|| E T
1E°T
1 66| o
- 1a—
- Le & BE— -
o 8'08
ie— == 1767
b
T
i
0°08
NS
Lo vae=F
o 0'gy
bt
== ol
o
[ e

I
B
CERS l
28I = ey B
BB ] =40k =
o
e b @
g1 G— B - e
w
[
(=]
[
e g = T | o
o
280, & == i
i ¥ * s
:h/ B bragi—
Ky = E-10'1
s _ s
Eo b 18—
B - = Fun | & Q1A
pEI—
964~ - = < o
Hiats M 9 S L 2 m
] L
Fo
.oz 2 i B P p g
T M - £ =
o 0 i & &
% 0 O Z 0 o
m (e} (o] O o o
. o -
L [ e
B & b
hh I i
e
o S

210 200 190 180 170 160 150 140 130 120 10 100 90
£1 (pom)

220




2bgi

521
0T

G
e

PG
2

8 %
R
i
B8

€13

4-233-2

4-233-2

L

COOMe

OOMe

oh

=018

=00

M..S (4

=818

E0g

Faso

Foco

Fa'o

Y

QEn—

1
b
E

71

BB

-233-2 CDC13
o
ﬁJ NHBoc
ANH
COOMe

CT

COOMe
S

QOMe

130

10 100
£1 (pom)
27

120

210 200 190 180 170 160 150 140

220



zcmono

B b
[IRCe

NHBoc

COOMe

COOMe

£1 (pom)

8ok

1 :W
v

1

:

Ph

COOMe

COMe

-20

=10

30 20 10

40

10 100
£1 (pom)
28

120

140

150

210 200 190 180 170

220



2cqyi

Y
o

DC13

b

COOMe

NHBoc

CO0OMe

CO0Me

T-an's

Tus0
ol

Fere
=
For'e

Feon

ot

Faso

1281—

DC13 BB

~-233-2

CT

Ph
o

COOMe

NHBoc

JNH
COoMe

COOMe

130

100
£1 (pom)
29

10

120

210 200 190 180 170 160 150 140

220



C74-310-1 13 ol el e S e e e e e ¥ Eicig
VIRV e 2 LRI PTG ALIST Y 173
O "NHBoe
WNH
COOMe
OOMe . il [
/ s ‘ / 2 1
A J & o J % 4 J
|
I
1] [
d LA " S
J o
2 il 11 e g bl L B HE
= & == 5 = 2ms 3 5 = =22
: . : S = . ey ey P = ey :
%5 %0 85 80 1.5 65 60 55 50 45 40 35 30 25 20 L5 L0 05 0.0
£1 (ppm
C7-4-310-1 C(DC15 13G-EB % E Ty b s e
3 £e £ =Ez sEg ==
| I SSSE N | K ¥
“"NHBoo
JNH
COOMe
COOMe
{
I I
T : . T T T T T T T T T T T . T T T T T T T . . T
230 220 20 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 0 20 10 0 10
£1 (ppm

30



2dg

C7-4-510-2
C7-4-310-2

13

COOMe

Ry O NHBo:
H

<N

S
:

_~8.10

cooc

Z
RY

COOMe
COOMe ( [
i I / ¥ I‘lI
¥ { ¥ el Pl v i 1)
]
I
!
]
|
i'
Y . J |
i |
A A AU : Lﬂ[ Ju_JL
B e i R o vl v L ol g x LY
2 = = 2= 2z npe & 2 B
T T T T T - —| T T T T ‘_ - - T T T T T T
5 90 85 80 T5 7.0 &5 60 55 50 45 40 %5 50 25 2 L0 05 0.0
£1 (pom)
CT43102 I3 13638 s S o 1 i e B
vl i N | WA
COoMe
=y O *"NHBoc
UNH
CoOMe
OOMe
]
|
|
|
P | 1 N A J.J A . i L
: : . W !
- : : - - ; : ; - : : ; - : : - - ; ! ; - - : . ;
230 20 M0 20 190 180 170 160 150 140 130 120 110 100 90 8 70 60 s 40 ;0 20 10 0 -0
£1 (pom)

31



zemono

C7-4-306-1

Sk P mobigas Ba S = pEsbmhmpeads e
C74-306-1 013 1He 5 oEEERssE s Svees  Gemonnedseds N
Y =1 \/ N I NV SN
Oﬁ’LNHEoc
ANH
COOMe
i
OOMe r f
|
. 4 - = 5 |
i 7 LY o S J
‘\
[}
[l
| A Mb — | ;J
_j\_ = A v 2
o U s il i e B R R Fp
£ S = ol w2 o m. 2§ &b s =
s : : B ; I - . e -
9.5 8.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 20 L5 1.0 .5 0.0
£1 (pom)
CT-4-305-1 ase g mewohn, o e etz - o oxos
C74-305-1 (DC13 13CEB bt s EEnERE 2 Sreg S8z 2 8 sE=ss
I | | SSNEE hd | [ Y
O NHB oo
oNH
COOMe
O0Ne
] 1]
"
I
] ]
|
]
I I
——— L A l’
! i s oy r
T 1 T T T T T T T T T T T T T T T T T T T 4 T T
230 220 210 200 190 180 170 160 150 140 130 120 110 10 90 80 7 60 50 40 30 20 10 -10
£1 (pom)

32



2ey;

Ci-4-506-2 s SnERE 2 1 BispED oo gEzEoEcadg ¥ ea
C7-4-306-2 e13 - T 5 5 osevT FT ¢ oemmmEsnE ¥ e
LT VNS \ [ Voo T =" Y
COOMe
= Oﬁ/LNHBoc
LNH
COOMe
oOMe r - ' y |
o4 F o i g h ¥ !
!
I
|
‘ AA -
Vs o e B W = e i e 17 T o
5 B E 2 3 @ g 22 2 % B
T T T —I _\ N IG l— T T E.| - T ql it IU1 T T T rﬁ = T T T
9.5 9.0 85 8.0 7.5 7.0 8.5 6.0 5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
£1 (pom)
C74-305-2 nme r & Ed wr o sl o e
Ci4-302-2 (DC13 13C-BB ELE g £ 85 &b & SEde Hed g SREE
7 I & & N I VNS
CO0Me
= O "NHBoc
JNH
COOMe
COOMa
I
]
| |
I‘ L
b l J " h .L p—
Y TEe Y - L L W i ‘ vk
T T T T T T T T T T T T T T T T T T T T T T T T
230 220 2100 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10
(P

33



meono

cT-4-266-1 35 83 SRRRR2=HMEESs S2388s ESEEERNARRARS
cT-4-266-1 @OIF =Bl C- fogecoesass e SEchmgmamang s
VoW e Y S N S
O KB
NH [
COOMe |
\
OOM . ) e, , . |
S & e = o A A oF
|
| |
|
I
I |
ki AU
B i 5 iy S L P L i ik ';r‘ S i
T T T = == T y S e T e
5 90 &5 80 5 7.0 &5 60 &5 50 45 40 35 &0 25 20 L& L0
£1 (pom)
cT-4-966-1 oo (i W aa  moa o
CT-4-266-1 @13 B ook £ S 9 -
¥ | N [N I

T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 9 8 70 80 50 40 30 20 10 0
£1 (pom)

34



pA

cT-4-266-2 u= 228ERY 83 28 58EREE sdusegsering E3pdzcagreEtsa8885835483
CT-4-266-2 CX13E = coeces e iy e e i
ks VoS YN PANPE M N e G AV =
COOMe
= Oy =NHiBoc :
WNH ‘|
COOMe |
COOM [ [ \I ‘I
e f / T -
[ F S Y LB b R / Ve,
I
T T T T T T T T T 1 T T T T T T T ‘ T T
5 90 &5 80 W5 70 &5 60 &5 50 45 40 &5 30 25 20 L5 L0 0.5 0.0
£1 (pom)
cT-i-265-2 Lo 3 2 B e s maa = ans
C7-4-266-2 CDC13 BB i3 2 £ o= o % HEZ 5 HES
Vi I - 1 ¢ 71N
COOMe
Oy~ ¥NHBos
aNH
COOMe
COOMe

T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 9 8 70 &0 50
£1 (pom)

35



ngono

Ci-4-5304-1 =2 mER SERpbETEEE Tazeded L T gk
CT-4-304-1 oc13 GE T eodianiiow SiveTe s e leray by
VN e [ T e 4
9 NHBoc [
ANH
COOMe
COOMe / |
f > |
Tl ol 3 _/ J !
|
1
|
il
I
| N \,ll ‘
b e e - pp [ by
T : T = Fe = T T e e e 1 T == T T T
9.5 9.0 8.5 8.0 .5 7.0 6.5 60 55 5.0 4.5 L0 3.5 3. 2.5 2.0 1.5 1.0 0.5 0.0
£1 (pom)
C7T-4-304-1 T = B et o de mTm - me
C7T4-304-1 (DC13 13GEB Irh 4 z EEsEus sede e i ms
7N | SSNLIY (I
o I
NHBaoc
~NH
COOMe
COONS
il
1 |
T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 W0 190 180 170 160 150 140 130 120 110 10 90 8 7 60 50 40 30 2 10 -10
£1 (pom)

36



284i

CT-4-304-2
CT-4-304-2 €Dc13

_-B.42
T6.38

COOMe
X

4.98
4786
4.74
4.72
470

:

_-385
368
338
3.37
3.38
142
1.40
1.35

Ve

!

T-4-304-2
CT-4-304-2

—1a19
1292
1285

Nizr.8

—121.4

i

COOMe

COOMe

1318
B.22

|
=)

N1
HE
Zos7
282

1
H
H
H

1

F2.

2.

. BE+08

OE+08

7.BE+08

. 0E+08

. BE+08

DE+08

SE+08

DE-08

4. 5E+08

. DE+08

. BE+08

OE+08

. BE+08

. OE+08

. BE+08

DE+08

QE+07

. DE+00

5. DE+07

10E+08

00E+08

90E+08
BOE+08
_TOE+08
(60E+08
BOE+08
40E+08
J30E+08
20E+08
J10E+08

(00E+08

-9 .00E+07
8.00E+07
F7.00E+07
6.00E+07
5 00E+07
4. 00E+07
3.00E+07
F2.00E+07

F1.00E+07

0 00E+00

-1.00E+07

F-2.00E+07

T T T T T T T T

190 180 170 160 150 140 130 120

T ; T
10 100 80
f1 (ppm)

37

80 70 60 50 40 30 20



sigioioic— |

g

aicini

(RS

GE i EEnE as

4
== el
2 TELELS RS
= za0e| o 9'1E
LIE
4
) w0
= ane i

3‘0

COOMe
COOMe

CDC13

C7-4-300

7-4-300

[

2h

=t Wm:
Teor | o
i
— Eire
_—— Teagt 49k
FS b Ll
e - o
Feor

w
s
prz—
642~y
=
Fa vaz—"
£ugl
g
= Foel o
L b 81—
oy
s
B £an—
Fav
2, Fo 0401~
s 11
R 1A
o
L =
Faoe| = =
=] o
I
e
o
o
=}
] S
-2 2
I
Mo

100
£1 (pom)
38

10

120

130

140

150

160

170

*NHEoe
190 180

JNH
COOMe
CO0Me

210 200

220




2i

CT-4-443-2- --

\ VNS N v R s
coome A%
Ox e |
= NHBoc
»NH
|CO0Me
COOMe "
r F F r
/ | ; ! . r | f
- | = & =R S =3 s T / A
" L ‘ |
i |
.y T LT T LN ToEgr g I T
: ! -~ . — e - ~ - - :
9.0 8.5 8.0 7.5 7.0 6.5 8.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
£1 (pom)
Ci4-d433 e, e o S T - s o s
Nl TN RN 2 T il
CCOMe AR
B 2 “NHBoc
NH
COCMe
OChe
I
I
1
I
1
! |
T r T r T T T T r T T T T r T T T T r T T T T
210 200 190 180 170 180 150 1400 130 120 110 100 80 0 60 50 40 30 20 10 0 -10
£1 (pom)

39



zjmono

C7-4-306-1

o g Eobdew  Bd gt = EoEEihmpaods
C7-4-306-1 e13 1B SO G Aeses MRS i e
Y =1 \/ i I NV Ni———"
Oﬁ’LNHEoc
ANH
COOMe
|
OOMe r f
|
. I = . : \
o iF j S = i} 2F HF /
1
| b
|
[}
[l
| ! b \
N W
T i e A vl e Lo it b i i L 2 iR
s B omE 5 7 5 = £g == ER
s : : B ; I - . e : -
9.5 2.0 8.5 8.0 7.5 7.0 6.3 6.0 5.5 5.0 45 4.0 35 3.0 2.5 2.0 LE 1.0 0.5 0.0
£1 (pom)
C74-306-1 o Bomr i, o o iy S W 2
C7-4-306-1 (DCI3 13C-BB g S gghEns = aeds Nezg s = =
2 T BERERS & gege HEEE % B =
| I OSSN N N [ |
OYLNHBoc
oNH
CCOOMe
COOMe
1 "W
I \ |
| |
|
&
1
[ H‘ H I J
[ _ = Ll |
T T T T T T T T T T T T T T T T T T T T T T T T T
230 20 2100 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0O -0
£1 (pom)

40



2jqi

Ci-4-506-2 s SnERE 2 1 BispED oo gEzEoEcadg ¥ ea
C7-4-306-2 e13 - T 5 5 osevT v = ¥ e
LT VNS \ [ Yool Y
COOMe
= O‘ﬁ/LNHBoc
LNH
COOMe
oOMe r - " y |
I J B Sl P oAk ¥ !
!
II 1
I i
_ A Ak A MJU“
A W o H s e s o
5 B E 2 3 @ g 22 2 % B
T T T —I _\ N [G l— T T E.| 2 ql it |m T T T rﬁ = T T T
9.5 9.0 85 8.0 7 7.0 8.5 6.0 5.0 .5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
£1 (pom)
C7-4-306-2 mmo r & i e i <= -
C7-4-306-2 (DCI3 13C-BB fabet-} g = 85 & it R e iz
EEE g = EE = HEze =8 =
e\ | | Nl ~ I |
COOMe
R 2 NHBoc
WNH
COOMe
COOMe
| ]
1
{ | l_.
) o N
T T T T T T T T T T T T T T T T T T T T T T T T
230 220 2100 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10
£1 (pom)

41



kaono

B gy

) LT 1)

OY\ NHBac

N
CooMe
Ph

H\one

]

”ﬂ

3
EIJK o

l.ﬂ

y

3.5

40

B0

B.5

CT-4-652
W

=
b
3
£B— -
ziog— — e
;
Tk— g

8
:W =
6 A

6 G51— -

Rt -
L1n—

o
Ny NHeoc
AN

COOMe

Ph

10 4] -10

20

oo
£1 (pom)
42

110

120

200 190 180 i 160 150 140

210



2kg;

C7-4-661 B L S R G
e e EeiacCiaaceTE, 23 Sey e e 2
N ! I
Ph
RN 9 NHBac
N f
felelo |
|
Ph I
‘I [ /
Ll / | |r.f" |
/ f /
,l J’ ! ‘ / / / f If _)‘
i L
5 : i 1
T T T T 7I T T T T T T T T T T T T
95 90 85 80 1.5 L0 65 &0 &5 80 45 40 35 30 25 20 L8 1.0 0.8 0.0
f1 (ppm)
C7-4-661 s e o] .. .
Ci-4-66-1 (DOC15 BE-(EPH35 EERRRALANE zzde Zz oz ==
] N Y | |1
Ph
OY\
NHBoc
LM
COOMe
Ph
L}
|
i
I
1 I|
|
J l
At BN A LB R I ablataftvans ,"..'“MF,-,,“-'_. wharsesaitaisny o
T T T T T T T T T T T T T T T T T T T
190 180 170 180 150 140 130 120 110 100 90 0 ) 50 50 a0 50 20 10 0
f1 (ppm)

43



cT-4-256-1 282258 SEEERSRWES esg B8 FEEREELE H
cT4-256-1 fos on i G L R EE pEEsgEcEasan =
S NERRENY N W S S
o
NHBoc
WNH
COOMe
0.Ph
fr §
I| f f’ Id 73
Iy J i J | L
1l 1
|
I
' I |
O, |, :
e e s £ Hi L2 e o Ll
2 222 2 g g vE Ee
. . . R . ———— —
&5 90 &5 80 T5 7.0 &5 B0 55 50 45 40 35 3.0
£1 (ppom)
cT4-256-1 i 5 HgSsevovnaes e ma m
Grdanl e B £3 SERERERSANEE B R
W e s \

T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 9 80 70
£1 (pom)

44



2m

CT-4-29% FESRRKSSRNNE22855085508RR8 zaege EEER R shss
C4-206 [ kI e e Spnnsaaos b
e o S A 154 [ I
O%H"'NHB:;C
<NH
COOMe
| Qhc i
i | {
[ [
[ | ’ ‘
Fads I o o i i J A J /
Il
B s e gl L iy it kAl Y L
2 B5ZE B E = 2 g & £2 & =
: . r ‘ ‘ T —— — —— ‘ .
105 0.0 95 90 85 80 %5 7.0 &5 60 &5 50 45 40 35 30 25 20 L5 L0 05 0.0
£1 (ppm)
C7-4-208 nea < o i = = ow
C4-206 coc13 B 85 g sede = gz 2 & ==
R B ] £ 8 ==
N | N N [
OQT)“NHBoc
NH
COOMe
‘ QA
I
I
T 1 T T y T T T T T T T T ’ T T ; T T T y T T 1 T
20 210 200 190 180 170 160 150 140 130 120 110 100 80 70 6 50 40 3 20 10 0 -0 -2
£1 (pom)

45



O Joa dx Lhe bEcoeis 9@ = SugEs  pEfusascdbas
CT-4-264-1 e13 He Coe secocos Za - GT%T7 mucoasmsooan
A e T e T Sl
o}
NHCbz I
.&NH ’I
COOMe [
‘ |
COOMs | . |
‘ | FJ
S £ o o / / / S/
|
! i v
| y
|
ey = g 2 i i i e R ERER
g § BF & = =z T Seen nom
. T : ——————————————— T : T . . : .
9.5 @0 &5 80 T5 T.0 5 &0 55 50 45 40 35 30 25 20 L5 L0 05 0.0
£1 (ppm)
Rar$DRO3. 862 =< = . - Gwer 4
CT4-2641 (DC13 13GEBS = EEE = 282 3 2
(Y} N | I |
0
NG b
WNH
CoMe
CCOMe
1
|
|
]
]
! |
1 ]
!
| j
l L 7
‘ T T T T T T T T T \ T T T T T T T
180 180 170 180 150 0 130 130 110 100 ] 80 ] &0 50 0 30 20 10
£1 (pom)

46



zomono

C7-4-234-1

CT4238] €IS 1E wr seceiicanicmeey
7 TR LA 7
Ph
OYE*NHBDC
ANH
i ‘CDOMe
COOMe |
il
/ ¥ I

—4.0d

v o1 1T
[
4 5 B Jl I

C7-4-234- Ggay
C7-4-234-1 €DC13 BB ;EEE £ =
Ne'e |
Ph
O "NHBoc
ANH
00Me
AclY ‘
0OMe

RIS EREE T T

—28.2

—a1,1

T T T T T
210 200 190 180 170 160 150 140

T
1o

100 90 80 70 60 50 40
£1 (pom)

47



COOMe

AcO

204;

=
=1
I}
=]
(=]
E1G | n
- 11—
- B B—
[ ed ie—
=apE 67BE—
s
oi
0° 8
Ll e L.SW
Fatr [es 826
i3 608
e
o
[ ed
=E1'B
=
Eory | g WE,
- €' 4)
e
Fuot
o
I
i mm
o
- [
6o kol
w
[
G181~ .
aEE="
o
I 6aa—
9'821-F -
:EW
g 87EET
L 81981~ -
- L4798
60 01— =
-M. BbI—
a6l
o vy
=108
I}
[ =
R
DE:..N -
8040
=} DE,V. =
Fooe "o %
B T =z
4 & @
Lo z m m
= " E)
o Q &3
= m W
FS 2
Q
i 8
=) Ay Q
s B <
-
=ik
Lo

-10

100
£1 (pom)

T T
190 180 il 160 150 140 130 120 110

200

210




2p

4-233 §ipadseln CSEE TE Ey 8 igdee S TR T 3
4-235 (DC13 Besseuasrs o w8 as & wada mhmmnnaTEgEsang
VO VeV N [ ==t S
& NHBoE
WNH
o COOMe
CoOMe (
(|
/ / . 5 7 ||J ;
of ol A ¥ o i ot |
|
| i
[
4_JLL_J | J
L & i oo Y E L i R it
¥ =% 5 z = & 5 2R B3 >
T T T - T T T T T T T T = f_ T T T T T T T
9.5 8.0 8.5 80 7.5 7.0 65 6.0 5.5 50 .5 40 .5 3.0 2.5 2.0 1.5 L0 0.5 o.c
£1 (pom)
€7-4-235 Feosh & P e U —
€423 013 B 23 2 B B EEE I
! | | E 4
o,
7 NHBoc
SNH
CO0Me
OaN |
OOMe
|
T : T T T T T T T T T T T T T T T T T T T T : T
20 210 200 19 180 170 180 150 140 130 120 110 100 g0 70 6 50 40 3 2 10 0 -0 -0
£1 (pom)

49



2q

(=}
B
I}
e
(=1
=
A = o
o
[ i & ae— =
arnE—
L 08—
& o
£
&
£
o 1 g
£ — F 9' 7=
e ) 5 vt
£ == [t
B5°E e
o —
£ =
B e
BT - & IR
. = b
2 3 o0
b “. == Faz
5 [
-
__”U. g =) Tz mm
& o
— L o0t g
W
=
[
& =
[ i
[ = 3 g
v b m.w Tare[©
i ;
1 - i
& e
M S - e Lasi—
s
P e N 60
! [
i graar—
¥ 9041
Lﬂ 3 ==
wm w i m = = Fw't | o a
0 s O Zz " = " 2
o g F 11} o E-EETT @
| T
s Z w w & z
— T 3 LF} €
- % O o e | i = B -
o o O “ g Z 8 3
— (8]
© LS
m @
= Fe Be z
2] L
o (o) gy )
il Pl
= LS RS

210 200 190 180 170 160 150 140 130 120 110 100
£1 (pom)
50

220




2r

o
=]
o
=
(=]
=qip | @
3
1k
8 RW‘. -
L= &8
o
[f=]
Foi 0'k—
028
2 an
LiE R
i
™ o
3
5 g0k
2 gL
= 0w
0
[ =
2 l
ey < v B
e N Foor| =
180 Fwi
a1 G— ~ Feea
o
[
(=]
o
mw MV ~ Fror | w
49" 0, il %
88— = et
40°
60" L .
1L e
G ~
mm w Rjon
£ = Fa
BE" L = il I 8081
08 - ki Len="
Ob 1 07490~
2 200~
AT~
(I w - Lo
e - —_— L L2
& o
5 & g
T @
= I
€L Q& L =
= = w it £
e
n z o 0 z 3 B
g2 & 8 8§ g g
o — =1 o o Q
LS i
w
BE o @ "
T | e o
& &
2z 7
uoa 1 =

100
£1 (pom)

T
190 180 70 160 150 140 130 120 10
51

200

210




2s

CT4-254-3 S R Bl ua %
VOV Y N i
OY\NHE“
cl WNH
COOMe
| COOMe

s Va

i LJL e J
Ll o t ik T
& = m= = o o =
T T T T = _I S T = T = T T T = T -: T T T
9.5 9.0 8.5 8.0 TE 7.0 6.5 6.0 5.5 5.0 4.5 -5 L0 0.5 0.0
£1 (pom)
CT-4-254-3 oo 2 mE
CT4-254-3 D13 SZEE ] x o®
=28 BEE &8
S | I |
9 NHE:
Y\ - |
cl N |
CooMe
COOMe
|
1 1
| b
|
& L e R ¢
LT W Y "
r T T T r T T T T r T T r T T T T r T
200 190 180 170 160 150 140 130 120 110 100 90 20 T 80 50 40 30 20
£1 (pom)

52



2t

T
L0

Free |2
o g

5 1E—

PR
& ae=

=00'E

r |
| |
/ |
Il
3.’0 2.‘5
1

E=an't
~— oo | o
£ = - L
e Dzso
pel i
2 'E = e | : H,W. N -
BL'E LSl lo
it s s
or b
11 —f
€l v% )
Gl e

ooy mm
o
W

Frea

Z TEas
[ S
> _/’
f
|
A J\_J‘
;
5.0

o
[ e
g Tao
EE e -
pts Lo
== F-£0'
b8~y . s
i = o = 1rasr—
al hW = - -
e 5 = oot | 1o
854~ = B 2T ) i
262 - : -
i = £a—
VG 1
a5 % .
F2 a .
e o - = m
N @
W g 1w g w b
oy v & 8 3
; S w =1 z T O Z
=3 o g
@ Q
z 8
=z I

Ts

1

9.
C7-4-237-1
T-237

T 4 50 120 110 100
210 200 190 180 170 160 150 M0 1 o
53

220




3. 2E+08

& 0E+08

2. BE+08

2. BE+08

[Z.4E+08

2. ZE+08

2. OE+08

1. BE+08

1. BE+08

[1.4E+08

1. ZE-08

1. 0E+08

8. 0EX0T

[6. 0E+07

4. DEX0T

2. 0EX0T

(0. 0E+00

2. DE-07

6 .6E+08

F6.0E+08

F5.5E+08

F5.0E+08

4 5E+08

4 0E+08

F3.5E+08

F3.0E+08

F2 6E+08

r2.0E+08

F1.5E+08

F1.0E+08

F6.0E+07

+0_0E+00

F-5.0E+07

cm wo - @ o o «©
=0 MK = ANES o =
G ow s = P i il
NN NN
)\‘..\\NHBOC
|
O
NH
COOMe
h f " [ (
I r | i
N gl & J rof 1 )
Ts
I
I | ke .
J
e 115y 1 1 5 I i bl
o w o [=2] - (=] g @ P~ w wm
[=R=1 = & o - o @ = =3 =
- e o — — o o™~ o =]
T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 8.5 6.0 5.5 5.0 .5 4.0 %5 3.0 2.5 2.0 1.5 L0 5
£1 (ppm)
T mao Co@mEmMInMmO@MInTO T
o4 13 BB MR TTM 00 0O T0N- O WG 0 Ly B 0 o
o CHEATREREEIHERE M@ i i i G o= o
e e e o = |y e [P- vyl SN o=
I | | === | e ~ ~ Y ONY
«NHBoc
I
O
NH
COOMe
>\
N COOMe
Ts
I
]
I
] ]
]
1 1
| I
[T
I
|
|
! J 4
T T T T T T T . T T T T T T T T T T T .
90 180 170 160 150 140 130 120 10 100 90 80 0 50 50 40 30 20 10 0
f1 (ppm)

54



4a

zy-pep-1-1 o = omm wuoooonn e
(] [ e
Ph o
o) .
i u 7
LoNH NHBoc f
COOMe
/
Ph
A
| A
llr‘FFrh"' Ir\ '7rll e I—'—A ¥ rl 747!;?\1 Hfl
5258 2 5 E 5 = EZE2 £
T r : : : : ey . T . e : r T . r . .
9.3 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5 5.0 45 40 345 3.0 2.5 2.0 1.5 1.0 0.5 0.0
£1 (pom)
zy-pep-lci 1 1 C:\Bruker\Topspind.Z\data\zy
=3 wedrgantoo
S IR3EIS2IE ~ o o ==
-t Ppetitee- fa bt 2 3z @ ®B2
Saa Bl k3 »8 B R¥
22 55 6509 i £ b 4 e = P R S
= pipisuguidasibabatital 2 B ¥ AN
AT ety gyt 1 “ I ‘R
— - T
250 200 150 100 50 0 [ppm]

55



=

127
u.m-{v

3

B.75
116

= | J.U'J<i

o
o

zy-pep—4-3 v CESmmmmoNNN—ODS0n —ooms
WJW S [V
Q. 3
cl "H
NH NHBoG
CH00Me
Ph
f‘." _jf J
Il
b
T T T T T T T DG\ T T T
1.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 50
£1 (pom)
zy-pep-4c 1 1 C:\Bruker\Topspini.Z\data\Z¥
zhE & IEREZR2K8I8s -
g8 § HSUR2TLRENSY 5
cEE § BhESZNasssRES g
e 1 gl bl gt — 1

- 576493
529999
526024
— 446739
— 378603
—324391
- 249365
- 153874
=11.7469

56



samono

4-151-1-1 Smmrg

415111 CDCL3 1 Selaieer o g Ldse 3 ki i
LRI ¥ NV
OY\NHEnc
WNH
COCMe
=
TIPS

=
sun{

100

8.5 9.0 8. 8.0 8

e
o
=1
o

C7-4-151-1

|1 N N | | |
o
ﬁ/\NHBoc
ANH
COCMe
TIPS
|
I
I
: r | r ; . T . r T . T : r ‘ : T . r T r r :
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 W 10 0  -10

£1 (pom)

57



5ag

4-151-21 2eggE2 E zepgssasees
4-151-2-1  (DCI3 1H Seenes sz GHcdmmsnde
NSNS N e
TIPS
b
o
NHBoc
aNH
COOMe
TIPS
a — e I
]
l |
f i)
]
A e T
o i AL i i e
. . : Ry = =5 Sy : . T T
95 90 85 80 L5 1.0 &5 60 &5 50 40 35 om0 L5 20 15 L0 5 0o
£1 (pom)
CT-4-151-2 o 3 = 5 2 < _—t . & = oels o
=2 S & &: g gcge g = 8 == =
! R [ ~ Il
TIPS
e
" NHBoc
sNH
Cocue
S
TIPS
i
T T T T T T T T T T T T T T y T T T T T T
210 200 190 180 170 160 150 140 130 120 10 100 80 70 60 80 4 30 W 10 -10
£1 (pom)

58



5bmono

C7-4-193-2

5% ERHRHSsEE = megEe T EZRE=E
CT4-183-2 er3 1H i maEsuins T mages i
Vel [ IS
Oj)"NHBoc
WNH
COOMe
=
TIPS
If T
o L - A P Qe——
I
i L N
n }
A ! =
i = i i S s i
T T T T = T T = —t— == T T . T T
95 80 &5 &0 5 70 65 &0 &5 50 45 40 35 50 25 20 L5 L0 0.5 0.0
£1 (ppm)
CT4-193-2 et £ e omom Er s = Es ER
E& & = SEES gs & 8 g2 2
Y | SN N I |
o
\T)"NHBOC
AN
COOMe
\
TIPS
I
1
I
I
!
]
|
" J l L 1 ~
. " i ot W G i
. T T T T T r T r T T T T T \ T T T T T r .
210 200 190 180 170 160 150 140 130 120 ¢ 100 80 T 60 0 40 30 2 10 -10
£1 (ppm)

59



Sbyi

4-193-1 Te mas ¢ EREE R g =
4-193-1 (D13 bi: S e SHddssanEe e e e
WS \ | Sl
TIPS
II
I O s ‘
NHBoc
ANH
COOMe
=
TIPS :
; |
E S —— Seiie e 1
| bl
A A WAL AI|
i i i T T Ll
T 1 T = = T — T F—s = T T T S T
9.0 8.5 80 7.5 7.0 8.5 8.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 Lo 0.5 0.0
£1 (ppm)
CT4-183-1 o 2 = m An E il s - s ede
=& i £ B &R E cge BE g 58 =94= -
Y | [ [ TR
TIPS
I (Y
NHBoc
LNH
COOMe
SN
TIPS
1
|
|
|
i}
| \
- |
& ekl t "
b A ot s e b A i R —
T T T T T T T T T T T T T T T y T T T T T T T
210 200 190 180 170 160 150 140 130 120 10 100 80 7 60 s 40 30 W 10 0 -10
£1 (pom)

60



5¢

CT-4-250 ettale
e ¢ B ]
F OY‘NHBac
~NH £
COOMe
=
TIPS
B S = T ] o /!
|
~ — ! i
A o e R ol
S " o W e &

: T T T e E.‘ T 2= T — T T ey T T
9.5 9.0 8.5 80 1.5 7.0 6.5 6.0 55 5.0 45 4.0 3.5 3.0 25 2.0 15 1.0 0.5 0.0
£1 (pom)

Ci-4-330 B e S i 5 oma b mo
EE  Z38 ER— gera @ S8y =k —o
[ T I SN | N Y
F OY\NHBOC
SNH
COOMe
TIPS
|
|
]
| Y i
H I | n Ll
I. ) | l T i l L
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 80 70 80 50 40 30 2/ 10 o -0
£1 (pom)

61



5d

et R ee 225852 £ELDYSERERERRR sd=
42171 13 seses e GiTes Gngmnsgaasans S
S v TR R A
2 NHBoc &
WNH
coom
ON ©
TIPS
;
|
a =4 SO o e A e
l A ' S N
l_l l Yl \ N L
i H T CRan it .1
T T — = 5 T T < T T T . T e T T
95 80 85 80 .5 ¢ &5 &0 B 50 4§ 40 35 50 25 L0 5 L0 05 00
£1 (pom)
CT-4-217 5 b Ehin ga S R R U
=32 == EREE glE s5Ee B T 8 8 = =
I V Iyl | S vl o g
2 NHBoc i
NH
COOMe
ONMN ‘\-\\
TIPS
!
|
!
1
|
1
i
]
| I I|‘ | |
]
, L T J
T T T T T T T T T T T T T T y T T T T T T
210 200 190 180 170 150 140 130 120 10 100 80 7 60 s 40 30 W 10 0 -10
£1 (pom)

62



6a

Zypep 52 ek lodt il Dt g i g
SESN Sy R ——— |
TIPS &
Q. -
|| N /
JNH T NHBoe
COOMe
==
TIPS
=l — e =i -~ = QB
|
i
\‘I—' L \’—lT\ —'—l IT \T'I
. T ‘ T = > T . = . ‘ T T = T .
8.5 9.0 8.5 8.0 7.5 .0 6.5 8.0 5.5 5.0 45 3.0 2.5 2.0 g .0 0.3 0.0
£1 (ppm)
zy-pap-52cl 1 1 C:\Bruker\Topspind.2\data\IY
e w s = o® @
BB 0§ 2 Egf § 5 g 2 83 88 | 2
w88 g § 8 &3 3 g SEre ¢ 38 3 = =
—_—— - - - - - L3 el ol ol nwn o L -~ -
AR 1 e B ] [ | R ~ IR l [

63

T
[ppm]



6b

zy-pep-2-2
Q,
cl N
_oMH
‘:?Fgchlﬂe
= TIPS

A4

NHBoc

i A er———

et It G iy
r T T 1 T =R =5 T
© o5 980 85 &0 5 7.0 65 5.5
zy-pep-2c 1 1 C:\Bruker\Topspin3.2\dacta\zx
e T orBaty 3
~Noe o DoOMoOTD w0 (=1 =111 o o w o r~
85 8 §8-54% § & 3853 33 83 2 8 3
e E b1 b s 8 BE38 EE B § B o
fad gsdsas g | aree del 3d % 8 -
£S5 2 bt S 5 gEke dd 3d X &8 =
L ] L 1 ] oy e R A\ 1 ] )
J (8 - g | .L .Mh 8 ¢ I. | . R
g L Yo PTG D | S bty o thmins
: ; : ; ; : 5 = ; ; z . .
200 150 100 50 0 [ppm

64



6¢

zy-pep3 ZEERanmas ddka e te il ta: Seaiian nlos ey St ]
SN N N sl NSNS S
s}
al o ,,u Ve
ANH NHBoc
COOMe
R
TIPS
’
[ [
A7 T s = - b w8 vl ol of
|
|
i
!
|
/-
b i
T T T T T IR — T
o 8.5 8.0 85 8.0 7.5 7.0 6.5 8.0
zy-pep-3c 1 1 C:\Eruker\Topspin3.Z\data\Iy
s o omoorn -
¥ Od §EREEE §z 8 582 2 e8 2 (&%
£Eg g S8HERE 3 s pdr 3 d% % |@&=
=2 - ptadugasat] - 2 Lhh ¥ 83 3 2
i ] R RS I I I [ I I I I
- T : T T - T - : T - T - - T - T - - - r T
200 150 100 50 0 [ppm]

65



6d

zy-pep—B1 s Em Mmoo ——c@me e WL G L SO L
o R S VAR S S e R R B S '
O,
HJH/
WNH NHChz
< OOMe
=
TIPS
f
| - | £
vy I e T F o A 73]
] [ K\A\
o T i ! e
mrome = = = B
T . T . g —= = T : .=
8.5 8.0 8.8 80 7.5 7.0 6.5 6.0 5.5 5.0 4.3 3.0 25 pizt 1.0
£1 (pom)
ay-pep-6c L €:\Bruker\Topspin3.2\data\zy
-wo e remon-non =
b 4 n rODYOOODOY e ~ oo w - ™~ m o
b L FRESEEARS T 2 P oo 252 3 = 2
Nes P P PP < § RA&# H EPR & K g
[are} B EEERER R 2 = e cinic o -+ -
e - e - - o e g B winn W = -
N 1 et ] I — ] i ] [

66

T
0 [ppm]




The ee value was determined by HPLC analysis on a Chiralcel OD-H column (15% i-PrOH in

hexanes, 0.6 mL/min), A= 254 nm.
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