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H-D-Arg-D-Tyr-(R)-Agl-(S)-Val-D-Glu-D-Leu-D-Ala-NH: [(3R)-Agl3-(S)-Val]-1 [(3R, 2°S)-5]

Employing the representative procedure described for peptide (3R)-5, (3R,2°S)-5 was synthesized (13
mg, 16% yield of >95% purity); LCMS [10-90% MeOH (0.1% FA) in water (0.1% FA) over 14 min;
RT 7.6 min] and [10-90% MeCN (0.1% FA) in water (0.1% FA) over 14 min; RT 5.3 min]; HRMS
(ESI*) calcd m/z for CsgHg2N11010 [M+H]*, 832.4676 found 832.4687.

H-D-Arg-D-Tyr-(S)-Agl-p-Val-D-Glu-D-Leu-p-Ala-NH:2 [(3S)-Agl®]-1 [(3S)-5]

Employing the representative procedure described for peptide (3R)-5, (3S)-5 was synthesized (12 mg,
15% yield of >95% purity); LCMS [10-90% MeOH (0.1% FA) in water (0.1% FA) over 14 min; RT
8 min] and [10-90% MeCN (0.1% FA) in water (0.1% FA) over 14 min; RT 5.4 min]; HRMS (ESI")
calcd m/z for CagHe2N11010 [M+H]", 832.4676 found 832.4680.

H-D-Arg-D-Tyr-(S)-Agl-(S)-Val-D-Glu-D-Leu-b-Ala-NH: [(3S)-Agl3-(S)-Val]-1 [(3S, 2°S)-5]

Employing the representative procedure described for peptide (3R)-5, (3S,2’S)-5 was synthesized (11
mg, 13% vyield of >95% purity); LCMS [10-90% MeOH (0.1% FA) in water (0.1% FA) over 14 min;
RT 7.9 min] and [10-90% MeCN (0.1% FA) in water (0.1% FA) over 14 min; RT 5.5 min]; HRMS
(ESI*) calcd m/z for CsgHe2N11010 [M+H]*, 832.4676 found 832.4692.



H-D-Arg-D-Tyr-(3R,4R)-Hgl-D-Val-D-Glu-D-Leu-D-Ala-NH: [(3R, 4R)-Hgl®]-1 [(3R, 4R)-6]

Employing the representative procedure described for peptide (3R)-5, (3R,4R)-6 was synthesized (7
mg, 8% yield of >95% purity); LCMS [10-90% MeOH (0.1% FA) in water (0.1% FA) over 14 min; RT
7.8 min] and [10-90% MeCN (0.1% FA) in water (0.1% FA) over 14 min; RT 5.4 min]; HRMS (ESI")
calcd m/z for CasHesN11011 [M+2H]*2, 424.7349 found 424.73556 and calcd m/z for CssHe2N11011
[M+H]*, 848.4625 found 848.4525.

H-D-Arg-D-Tyr-(3R,4S)-Hgl-D-Val-b-Glu-p-Leu-D-Ala-NH: [(3R, 4S)-Hgl®]-1 [(3R, 4S)-6]

Employing the representative procedure described for peptide (3R)-5, (3R,4S)-6 was synthesized (12
mg, 14% vyield of >95% purity); LCMS [10-90% MeOH (0.1% FA) in water (0.1% FA) over 14 min; RT
7.5 min] and [10-90% MeCN (0.1% FA) in water (0.1% FA) over 14 min; RT 5.2 min]; HRMS (ESI")
calcd m/z for CsgHesN11011 [M+2H]*2, 424.7349 found 424.7342 and calcd m/z for CasHs2N11011
[M+H]", 848.4625 found 848.4573.

H-D-Arg-D-Tyr-(3R,4R)-Hgl-(S)-Val-D-Glu-b-Leu-b-Ala-NH:2 [(3R, 4R)-Hgl3*-(S)-Val]-1 [(3R, 4R,
2°S)-6]

Employing the representative procedure described for peptide (3R)-5, (3R,4R,2°S)-6 was synthesized
(11 mg, 13% vyield of >95% purity); LCMS [10-90% MeOH (0.1% FA) in water (0.1% FA) over 14
min; RT 6.8 min] and [10-90% MeCN (0.1% FA) in water (0.1% FA) over 14 min; RT 4.9 min];
HRMS (ESI*) calcd m/z for CssHesN11011 [M+2H]*2, 424.7349 found 424.7358 and calcd m/z for
CagHe2N11011 [M+H]", 848.4625 found 848.4629.

H-b-Arg-D-Tyr-(3R,4S)-Hgl-(S)-Val-b-Glu-p-Leu-D-Ala-NH:2 [(3R, 4S)-Hgl3-(S)-Val]-1 [(3R, 4S,
2°S)-6]

Employing the representative procedure described for peptide (3R)-5, (3R,4S,2°S)-6 was synthesized
(11 mg, 13% yield of >95% purity); LCMS [10-90% MeOH (0.1% FA) in water (0.1% FA) overl4
min; RT 6.9 min] and [10-90% MeCN (0.1% FA) in water (0.1% FA) over 14 min; RT 4.9 min];
HRMS (ESI*) calcd m/z for CssHesN11011 [M+2H]*2, 424.7349 found 424.7352 and calcd m/z for
CsgHe2N11011 [M+H]", 848.4625 found 848.4629.

H-b-Arg-D-Tyr-(3S,4R)-Hgl-p-Val-p-Glu-b-Leu-D-Ala-NH: [(3S, 4R)-Hgl®]-1 [(3S, 4R)-6]
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Employing the representative procedure described for peptide (3R)-5, (3S,4R)-6 was synthesized (9
mg, 11% vyield of >95% purity) as a white solid; LCMS [10-90% MeOH (0.1% FA) in water (0.1%
FA) over 14 min; RT 7.8 min] and [10-90% MeCN (0.1% FA) in water (0.1% FA) over 14 min; RT
5.4 min]; HRMS (ESI*) calcd m/z for CsgHgsN11O11 [M+2H]*2, 424.7349 found 424.7340 and calcd
m/z for CagHes2N11011 [M+H]*, 848.4625 found 848.4625.

H-D-Arg-D-Tyr-(3S,4S)-Hgl-D-Val-b-Glu-b-Leu-D-Ala-NH: [(3S, 4S)-Hgl®]-1 [(3S, 4S)-6]

Employing the representative procedure described for peptide (3R)-5, (3S,4S)-6 was synthesized (8
mg, 9% yield of >95% purity); LCMS [10-90% MeOH (0.1% FA) in water (0.1% FA) over 14 min;
RT 7.3 min] and [10-90% MeCN (0.1% FA) in water (0.1% FA) over 14 min; RT 5.2 min]; HRMS
(ESI") caled m/z for CasHesN110O11 [M+2H]*2, 424.7349 found 424.7356 and calcd m/z for
CssHs2N11011 [M+H]", 848.4625 found 848.4627.

H-D-Arg-D-Tyr-(3S,4R)-Hgl-(S)-Val-D-Glu-p-Leu-b-Ala-NH: [(3S, 4R)-Hgl3-(S)-Val]-1 [(3S, 4R,
2°S)-6]

Employing the representative procedure described for peptide (3R)-5, (3S,4R,2°S)-6 was synthesized
(10 mg, 12% yield of >95% purity); LCMS [10-90% MeOH (0.1% FA) in water (0.1% FA) over 14 min;
RT 7 min] and [10-90% MeCN (0.1% FA) in water (0.1% FA) over 14 min; RT 4.9 min]; HRMS (ESI*)
calcd m/z for CsgHesN11011 [M+2H]*2, 424.7349 found 424.7353 and calcd m/z for CasHs2N11011
[M+H]*, 848.4625 found 848.4618.

H-D-Arg-D-Tyr-(3S,4S)-Hgl-(S)-Val-D-Glu-D-Leu-p-Ala-NH:2 [(3S, 4S)-Hgl3*-(S)-Val]-1 [(3S, 4S,
2°S)-6]

Employing the representative procedure described for peptide (3R)-5, (3S,4S,2°S)-6 was synthesized
(10 mg, 12% yield of >95% purity); LCMS [10-90% MeOH (0.1% FA) in water (0.1% FA) over 14 min;
RT 6.6 min] and [10-90% MeCN (0.1% FA) in water (0.1% FA) over 14 min; RT 5.2 min]; HRMS (ESI*)
calcd m/z for CsgHesN11011 (M+2H)*2, 424.7349 found 424.7371 and calcd m/z for CasHs2N11011
(M+H)", 848.4625 found 848.4635.

(3R, 2°S)-2-[3-N-(Fmoc)amino-2-oxopyrrolidin-1-yl]-3-methylbutanoic acid [(3R, 2°S)-7]
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Employing the representative procedure described for the synthesis of (3R,2’R)-carbamate (3R,2’R)-7,
(3R,2°S)-acid (3R,2°S)-14 (51 mg, 0.209 mmol) was converted to (3R 2’S)-carbamate (3R,2’S)-7 (75
mg, 0.178 mmol, 85%): R = 0.17 (10% MeOH:DCM); [a]o? —43.2° (¢ 0.5, MeOH); *H NMR (300
MHz, MeOD) & 7.80 (d, J = 7.3, 2H), 7.68 (d, J = 7.4, 2H), 7.39 (t, J = 7.1, 2H), 7.31 (td, J = 7.4, 1.2,
2H), 5.57 (d, J = 5.6, 1H); 4.48-4.14 (m, 5H), 3.57-3.42 (m, 2H), 2.54-2.33 (m, 1H), 2.33-2.10 (m,
1H), 2.09-1.90 (m, 1H), 1.40-1.23 (m, 1H), 1.05 (d, J = 6.6, 3H), 0.95 (d, J = 6.6, 3H); 1*C NMR (75
MHz, MeOD) 6 173.9, 171.4, 157.1 143.9, 141.2, 127.3, 126.7, 124.8, 119.5, 66.6, 60.9, 52.4, 40.7,
27.0, 25.7, 24.8, 18.5, 18.0; HRMS (ESI") calcd m/z for Ca4H27N20s [M+H]*, 423.1914 found
423.1906.

(3R, 2'S)-7

(3S, 2°R)-2-[3-N-(Fmoc)amino-2-oxopyrrolidin-1-yl]-3-methylbutanoic acid [(3S, 2’R)-7]

(35, 2'R)-7

Employing the representative procedure described for the synthesis of (3R,2’R)-carbamate (3R,2’R)-7,
(3S,2’R)-acid (3S,2’R)-14 (1 eq., 86 mg, 0.352 mmol) was converted to (3S,2’R)-carbamate (3S,2’R)-
7 (100 mg, 0.237 mmol, 67%): [a]p?® 2.4° (¢ 0.67, MeOH).

(3S, 2°S)-2-[3-N-(Fmoc)amino-2-oxopyrrolidin-1-yl]-3-methylbutanoic acid [(3S, 2°S)-7]

SN
. O/[<N N\,)L OH
Y, Y

(38, 2'5)-7
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Employing the representative procedure described for the synthesis of (3R,2’R)-carbamate (3R,2’R)-7,
(3S,2°S)-acid (3S,2°S)-14 (1 eq., 67 mg, 0.274 mmol) was converted to (3S,2’S)-carbamate (3S,2°S)-7
(81 mg, 0.192 mmol, 70%): [a]o®-89.9° (c 0.76, MeOH).

N-Boc-(R)-Methionine [(R)-8]

(R)-8

D-Met-OH (1 eq., 2 g, 13.4 mmol), was dissolved in a 1:1 mixture of dioxane (10 mL) and H20O (10
mL). The addition of NaOH (2 eq., 2 M, 13.4 mL, 26.8 mmol) to this reaction mixture dissolved the
reactant and afforded a miscible solution. The reaction mixture was then cooled to 0 °C and stirred for
15 min. Finally, (Boc)20 (1.1 eq., 3.22 g, 3.15 mL, 14.7 mmol) was added, and the reaction mixture
was stirred at 0 °C for 10 min. The ice bath was then removed, and the temperature of the reaction
mixture warmed to rt with stirring for 18 h. On completion of the reaction, the reaction mixture was
concentrated under reduced pressure. The aqueous layer was acidified with citric acid 0.5 N (pH 2 to
3) and extracted with EtOAc. The organic extractions were cobined, washed with brine, dried over
Na2SOs4, and concentrated under reduced pressure to provide N-Boc-D-methionine [(R)-8, 3.17 g, 12.7
mmol, 95%)] as white solid*: mp 47-50 °C (Lit.2 50-51 °C); R = 0.6 (10% EtOH in CHCls); [a] p?° 23°
(c 1, MeOH) [Lit.? [a] p?° 22°, (c 1, MeOH)].

N-Boc-(S)-Methionine [(S)-8]

OH
t-Bu-O N
H

o
(5)-8

Employing the representative procedure described for the synthesis of N-Boc-D-methionine (R)-8,
NaOH (2 eq., 2 M, 13.4 mL, 26.8 mmol) and (Boc)20 (1.1 eq., 3.22 g, 3.15 mL, 14.7 mmol) were



added to H-L-Met-OH (1 eq., 2 g, 13.4 mmol) respectively to yield N-Boc-L-methionine (S)-8 (3.28
g, 13.1 mmol, 98%): [a] p?® —25° (¢ 1, MeOH) {Lit.? [0] p?* —22.8°, (c 1, MeOH)}.

(R)-N-(Boc)-Methioninyl-(S)-valine tert-butyl ester [(R, S)-10]

S/

0 _) b0
t-Bu-o)LE/-\W N\E)J\O-t-Bu
4

PN
(R, S)-10

Employing the representative procedure described for the synthesis of (R,R)-dipeptide (R,R)-10, N-
Boc-(R)-methionine (1 eq., 1 g, 4 mmol) and (S)-valine tert-butyl ester hydrochloride (S)-9°HCI (1 eq.,
840 mg, 4 mmol) were coupled to give (R,S)-dipeptide (R,S)-10 as light yellow oil (1.13 g, 2.8 mmol,
70%): Rt = 0.3 (20% EtOAc in hexane); [a] o®® 13.7° (¢ 1.9, CHClIs3); *H NMR (300 MHz, CDCls) &
6.67 (d, J =8.3, 1H), 5.23 (d, J = 7.2, 1H), 4.39 (dd, J = 8.7, 4.4, 1H), 4.36-4.22 (m, 1H), 2.63-2.47
(m, 2H), 2.22-2.04 (m, 4H), 1.90 (tt, J = 7.6, 3.9, 1H), 1.44 (s, 9H), 1.43 (s, 9H), 0.92 (d, J = 6.9, 3H),
0.88 (d, J = 6.9, 3H); 3C NMR (75 MHz, CDCl3) 6 171.4, 170.8, 155.6, 82.1, 80.2, 57.5, 53.9, 31.8,
31.5,30.3, 28.4, 28.1, 19.0, 17.6, 15.4; HRMS (ESI") calcd m/z for C19H3sN205S [M+H]*, 405.2418
found 405.2424.

(S)-N-(Boc)-Methioninyl-(R)-valine tert-butyl ester [(S, R)-10]

S/
1 ﬁﬁ i
N
t-Bu-O E O-t-Bu
e

(S, R)-10
Employing the representative procedure described for the synthesis of (R,R)-dipeptide (R,R)-10, N-
Boc-(S)-methionine (1 eq., 1 g, 4 mmol) and (R)-valine tert-butyl ester hydrochloride (R)-9 HCI (1

eq., 840 mg, 4 mmol) were coupled to give (S,R)-dipeptide (S,R)-10 as light yellow oil (1.22 g, 3.01
mmol, 75%): [a] p?°> —23.3° (¢ 3.7, CHCls).

(S)-N-(Boc)-Methioninyl-(S)-valine tert-butyl ester [(S, S)-10]
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S/
0 q 0
N
t-Bu-O)J\N \.)J\O-I-Bu
H z
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(S, $)-10

Employing the representative procedure described for the synthesis of (R,R)-dipeptide (R,R)-10, N-
Boc-(S)-methionine (S)-8 (1 eq., 1 g, 4 mmol) and (S)-valine tert-butyl ester hydrochloride (S)-9 HCI
(1 eq., 840 mg, 4 mmol) were coupled to give (S,S)-dipeptide (S,5)-10 (1.33 g, 3.28 mmol, 82%): [a]
p? 13.0° (¢ 1, CHClIy).

N-Boc-(R)-Methioninyl-(S)-valine tert-butyl ester methylsulfonium iodide [(R, S)-11]

N

I-
s
0 _) by O
z-Bu-o)J\N/-\[( N\_.)J\O—t—Bu
"o A
(R, $)-11

Employing the representative procedure described for the synthesis of (R,R)-methylsulfonium iodide
(R,R)-11, (R,S)-dipeptide (R,S)-10 (1 g, 2.47 mmol) was converted to (R,S)-methylsulfonium iodide
(R,S)-11 as light yellow foam (1.065 g, 1.95 mmol, 79%): Rt = 0.18 (5% MeOH in DCM); [a] p?® 14°
(c 1, MeOH); *H NMR (300 MHz, CDCl3) & 7.52-7.36 (br s, 1H), 6.00 (d, J = 7.3, 1H), 4.54-4.43 (br
s, 1H), 4.27 (dd, J = 8.3, 5.1, 1H), 3.95-3.82 (m, 1H), 3.78-3.60 (br s, 1H), 3.31 (s, 3H), 3.23 (s, 3H),
2.60-2.52 (m, 1H), 2.31-2.16 (M, 2H), 1.44 (dd, J = 5.9, 2.4, 18H), 0.95 (dd, J = 6.8, 4.6, 6H); HRMS
(ESI™) calcd m/z for C20H3gN20sS [M]*, 419.2574 found 419.2573.

N-Boc-(S)-Methioninyl-(R)-valine tert-butyl ester methylsulfonium iodide [(S, R)-11]

I-
AT

S+
(0] (@)
J N
N
t-Bu-O E O-t-Bu
(0]
(S, R)-11
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Employing the representative procedure described for the synthesis of (R,R)-methylsulfonium iodide
(R,R)-11, (S,R)-dipeptide (S,R)-10 (1 g, 2.47 mmol) was converted to (S,R)-methylsulfonium iodide
(S,R)-11 as light yellow foam (1.187 g, 2.17 mmol, 88%): [a] 0> —31° (¢ 1, MeOH).

N-Boc-(S)-Methioninyl-(S)-valine tert-butyl ester methylsulfonium iodide [(S, S)-11]

I-
g+
0 g 9
N
t—Bu-O)J\II\{I \:)J\O-t-Bu
0 /_\

(S, 5)-11

Employing the representative procedure described for the synthesis of (R,R)-methylsulfonium iodide
(R,R)-11, (S,S)-dipeptide (S,S)-10 (1 g, 2.47 mmol) was converted to (S,S)-methylsulfonium iodide
(S,5)-11 as yellow gummy foam (670 mg, 1.23 mmol, 99%): [o] 0® —28° (¢ 1, MeOH).

N-Fmoc-(3R, 4R, 2°R)-Hgl-Val-OH [(3R, 4R, 2°R)-12]

HO/,' 0
FmocHN"" ;EN OH
(0]

(3R, 4R, 2'R)-12

Employing the previously described procedure,® (3R,4R,2°R)-ester (3R,4R,2’R)-19 (133 mg, 0.269
mmol) was converted into (3R,4R,2’R)-acid (3R,4R,2’R)-12 (113 mg, 0.258 mmol, 96%): Rf = 0.08
(10% MeOH in DCM); [a]o® 14.8 (c 1.3, MeOH); HRMS (ESI*) calcd m/z for C2sH27N206 [M+H]",
439.1864 found 439.1868.

N-Fmoc-(3R, 4S, 2°R)-Hgl-Val-OH [(3R, 4S, 2°R)-12]

HO 0
FmocHN'" N OH
(0]

(3R, 4S, 2'R)-12
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Employing the previously described procedure,® (3R,4S,2°R)-ester (3R,4S,2°R)-19 (450 mg, 0.91
mmol) was converted into (3R,4S,2°R)-acid (3R,4S,2°R)-12 (379 mg, 0.86 mmol, 95 %): Rf=0.16 (5%
THF in DCM); HRMS (ESI") calcd m/z for C24H27N20¢ [M+H]", 439.1864 found 439.1861.

N-Fmoc-(3R, 4R, 2°S)-Hgl-Val-OH [(3R, 4R, 2°S)-12]

HO/', o
FmocHN'" %;N\__)LOH
o
(3R, 4R, 2'S)-12

Employing the previously described procedure,® (3R,4R,2°S)-ester (3R,4R,2°S)-19 (220 mg, 0.445
mmol) was converted into (3R,4R,2’S)-acid (3R,4R,2°S)-12 (181 mg, 0.414 mmol, 93 %): Rs = 0.07
(10% MeOH in DCM); 'H NMR (300 MHz, MeOD) & 7.82 (d, J = 7.3, 2H), 7.73 (dd, J = 7.1, 3.4,
2H), 7.41 (t, J=7.3, 2H), 7.34 (td, J = 7.3, 0.9, 2H), 4.52 (d, J = 4.9, 1H), 4.44 (dd, J = 7.1, 3.2, 2H),
4.39 (d, J =5.2, 1H), 4.35 (d, J = 3.3, 1H), 4.29 (dd, J = 14.0, 7.0, 1H), 3.75 (dd, J = 11.4, 3.6, 1H),
3.41 (d, J = 11.4, 1H), 2.31-2.14 (m, 1H), 1.07 (d, J = 6.6, 3H), 0.99 (d, J = 6.7, 3H); *C NMR (75
MHz, MeOD) & 172.5, 171.4, 157.6, 143.7, 141.2, 127.4, 126.8, 124.9, 119.5, 69.1, 67.1, 65.7, 60.5,
56.7, 50.3, 27.0, 20.9, 18.4, 17.7; HRMS (ESI") calcd m/z for C24H27N20s [M+H]", 439.1864 found
439.1871.

N-Fmoc-(3R, 4S, 2°S)-Hgl-Val-OH [(3R, 4S, 2°S)-12]

HO 0
FmocHN"" N\._)LOH
o

(3R, 4S, 2'S)-12

Employing the previously described procedure,® (3R,4S,2°S)-ester (3R,4S,2°S)-19 ( 220 mg, 0.445
mmol) was converted into (3R,4S,2°S)-acid (3R,4S,2°S)-12 (150 mg, 0.342 mmol, 77%): Rf= 0.1 (5%
THF in DCM); HRMS (ESI™) calcd m/z for C24H27N20s [M+H]", 439.1864 found 439.1853.

N-Fmoc-(3S, 4R, 2’R)-Hgl-Val-OH [(3S, 4R, 2°R)-12]

12



HO/,’ 0
FmocHN ’q\NiOH
0

(3, 4R, 2'R)-12

Employing the previously described procedure,® (3S,4R,2°R)-ester (3S,4R,2°R)-19 (120 mg, 0.243
mmol) was converted into (3S,4R,2’R)-acid (3S,4R,2’R)-12 (85.1 mg, 0.194 mmol, 80%).

N-Fmoc-(3S, 4S, 2°R)-Hgl-Val-OH [(3S, 4S, 2°R)-12]

HO o
FmocHN NiOH
(0]

(38, 4S8, 2'R)-12

Employing the previously described procedure,® (3S,4S,2°R)-ester (3S,4S,2°R)-19 (145 mg, 0.293
mmol) was converted into (3S,4S,2°R)-acid (3S,4S,2°R)-12 (106 mg, 0.243 mmol, 83 %).

N-Fmoc-(3S, 4R, 2°S)-Hgl-Val-OH [(3S, 4R, 2°S)-12]

HO,,' 0
o

(35, 4R, 2'S)-12

Employing the previously described procedure,® (3S,4R,2°S)-ester (3S,4R,2°S)-19 (250 mg, 0.505
mmolwas converted to (3S,4R,2’S)-acid (3S,4R,2°S)-12 (160 mg, 0.365 mmol, 72%).

N-Fmoc-(3S, 4S, 2°S)-Hgl-Val-OH [(3S, 4S, 2°S)-12]

HO, 0
FmocHN N\._)LOH
o

(38, 45, 2'S)-12

Employing the previously described procedure,? (3S,4S,2°S)-ester (3S,4S,2°S)-19 (80 mg, 0.162 mmol)
was converted into (3S,4S,2°S)-acid 3S,4S,2°S)-12 (62.4 mg, 0.142 mmol, 88%).
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(3R, 2°S)-tert-Butyl 2-[3-(Boc)amino-2-oxopyrrolidin-1-yl]-3-methylbutanoate [(3R, 2°S)-13]

O O
t—Bu-O/[LN\\- N\)\O-I—Bu
H B

o

(3R, 2'S)-13

Employing the representative procedure described for the synthesis of (3R,2’R)-lactam (3R,2’R)-13,
(R,S)-methylsulfonium iodide (R,S)-11 (274 mg, 0.501 mmol) was converted to (3R,2’S)-lactam
(3R,2°S)-13 (109 mg, 0.306 mmol, 61%): Rr = 0.30 (30% EtOAc in Hexane); [o] p® —83.7° (c 1,
CHCls3); *H NMR (300 MHz, CDCls) § 5.12 (s, 1H), 4.32 (d, J = 10.1, 1H), 4.26-4.09 (m, 1H), 3.50-
3.29 (m, 2H), 2.77-2.58 (m, 1H), 2.17 (ddt, J = 13.4, 10.3, 6.7, 1H), 1.86-1.67 (m, 1H), 1.44 (s, 18H),
1.00 (d, J = 6.6, 3H), 0.86 (d, J = 6.7, 3H); 1*C NMR (75 MHz, CDCl3) § 173.1, 169.4, 156.0, 82.2,
80.0, 61.4, 52.9, 41.4, 29.2, 28.5, 28.2, 27.6, 19.5, 19.2; HRMS (ESI*) calcd m/z for C1gH33N20s
[M+H]", 357.2384 found 357.2394.

(3S, 2°R)-tert-Butyl 2-[3-(Boc)amino-2-oxopyrrolidin-1-yl]-3-methylbutanoate [(3S, 2°R)-13]

(0] (0]
t—Bu-O/[<N N O-t-Bu
H
(0]

(35, 2'R)-13

Employing the representative procedure described for the synthesis of (3R,2’R)-lactam (3R,2’R)-13,
(S,R)-methylsulfonium iodide (S,R)-11 (1 eq., 450 mg, 0.8 mmol) was converted (3S,2’R)-lactam
(35,2°R)-13 (181 mg, 0.511 mmol, 62%): [0] 0* 53.1° (¢ 1.2, CHCl5).

(3S, 2°S)-tert-Butyl 2-[3-(Boc)amino-2-oxopyrrolidin-1-yl]-3-methylbutanoate [(3S, 2°S)-13]

O (0]
t—Bu-O/MN N\)X\O-I-Bu
H B

o

(38, 2'5)-13
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Employing the representative procedure described for the synthesis of (3R,2’R)-lactam (3R,2’R)-13,
(S,S)-methylsulfonium iodide (S,S)-11 (1 eq., 158 mg, 0.3 mmol) was converted to (3S,2’S)-lactam
(3S,2°S)-13 (65 mg, 0.182 mmol, 63%): [a] b —39.7° (¢ 1, CHCl5).

(3R, 2°S)-2-[3-amino-2-oxopyrrolidin-1-yl]-3-methylbutanoate trifluoroacetate [(3R, 2°S)-14]

0
F,CCO, .+H3N“'§EN\L)\\ OH
o S~

(3R, 2'5)-14

Employing the representative procedure described for the synthesis of (3R,2’R)-trifluoroacetate
(3R,2°’R)-14, (3R 2’S)-lactam (3R,2°S)-13 (74 mg, 0.208 mmol) was converted to a white precipitate,
(3R,2’S)-trifluoroacetate  (3R,2°’S)-14 (62 mg, 0.197 mmol, 95%): Rf = 0.12 (1:9:90
EtsN:MeOH:DCM); [0]p?® —69.5° (¢ 0.42, MeOH); *H NMR (300 MHz, MeOD) & 4.31 (d, J = 10.1,
1H), 4.10 (dd, J = 11.1, 8.5, 1H), 3.65-3.45 (m, 2H), 2.67-2.52 (m, 1H), 2.35-2.17 (m, 1H), 2.11-1.91
(m, 1H), 1.07 (d, J = 6.6, 3H), 0.95 (d, J = 6.7, 3H); *C NMR (75 MHz, MeOD) § 171.0, 170.0, 61.0,
50.6, 41.2, 27.1, 24.5, 18.4 18.0; HRMS (ESI*) calcd m/z for CoH17N203 [M+H]*, 201.1234 found
201.1225.

(3S, 2°R)-2-[3-amino-2-oxopyrrolidin-1-yl]-3-methylbutanoate trifluoroacetate [(3S, 2°R)-14]

(0]

F,CCO, ."HyN ’QN OH

0
(35, 2'R)-14

Employing the representative procedure described for the synthesis of (3R,2’R)-trifluoroacetate
(3R,2°’R)-14, (3S,2’R)-lactam (3S,2°R)-13 (115 mg, 0.323 mmol) was converted to a white precipitate,
(3S,2°R)-trifluoroacetate (3S,2°R)-14 (97 mg, 0.309 mmol, 96%): [a]n?® 8.0° (c 0.8, MeOH).

(3S, 2°S)-2-[3-amino-2-oxopyrrolidin-1-yl]-3-methylbutanoate trifluoroacetate [(3S, 2°5)-14]

15



Supplementary Material

O
F3CCO2- .+H3N’§\N\__)\\OH
o

(38, 2'S)-14

Employing the representative procedure described for the synthesis of (3R,2’R)-trifluoroacetate
(3R,2’R)-14, (3S,2’S)-lactam (3S,2°’S)-13 (1 eq., 100 mg, 0.281 mmol) was converted to (3S,2°S)-
trifluoroacetate (3S,2°S)-14 (80 mg, 0.255 mmol, 91%): [a]o®—69.2° (¢ 1, MeOH).

N-Fmoc-(R)-methionine methyl ester [(R)-15]

/S\/\_)J\O/

NHFmoc
(R)-15

Employing the previously described procedure,* (R)-Met-OMesHCI (1 eq., 7.5 g, 37.6 mmol, prepared
from (R)-methionine as previously described)® was converted to N-Fmoc-(R)-Met-OMe (R)-15 as light
yellow solid (14.5 g, 37.6 mmol, 100 %) that was used without further purification: Rs = 0.32 (20%
EtOAc in hexane); mp 93 °C (Lit.® 88-89 °C); [0] p?° —12° (¢ 1, CHCI3); *H NMR (300 MHz, CDCls)
$7.77(d,J=7.7,2H),7.60 (d, J=6.6, 2H), 7.41 (t, J= 7.5, 2H), 7.32 (tt, I = 7.4, 1.1, 2H), 5.46 (d, J
=8.2,1H),4.51 (dd, J =12.9,7.7, 1H), 4.42 (d, J = 7.0, 2H), 4.23 (t, J = 6.8, 1H), 3.76 (s, 3H), 2.53
(t, J = 7.3, 2H), 2.26-1.90 (m, 5H); 3C NMR (75 MHz, CDCl3) § 172.5, 155.9, 143.8, 141.3, 127.7,
127.1,125.0, 120.0, 67.0, 53.1, 52.6, 47.2, 31.9, 29.9, 15.5.

N-Fmoc-(S)-methionine methyl ester [(S)-15]

- O/
NHFmoc
(S)-15

Employing the previously described procedure,* (S)-Met-OMe<HCI (1 eq., 7.5 g, 37.6 mmol) was
converted to N-Fmoc-(S)-Met-OMe (S)-15 as light yellow solid (14.5 g, 37.6 mmol, 100 %) that was
used without further purification: [o] p?° 18° (¢ 1, CHClIs).
N-Fmoc-(R)-Methionine sulfoxide methyl ester [(R)-16]
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NHFmoc
(R)-16

Employing the previously described procedure,* (R)-Fmoc-Met-OMe (1 eq., 12 g, 31.1 mmol) was
converted to sulfoxide (R)-16 as yellow sticky oil (10 g, 24.9 mmol, 80 %): Rt = 0.28 (3% MeOH in
DCM); [a] p?° —25° (¢ 1, CHCI3); *H NMR (300 MHz, CDCls) § 7.77 (d, J = 7.5, 2H), 7.65-7.54 (br,
2H), 7.41 (t, 3 = 7.5, 2H), 7.32 (tt, J = 7.4, 1.3, 2H), 5.77 (d, J = 8.3, 0.5H), 5.68 (d, J = 7.5, 0.5H),
4.58-4.47 (m, 1H), 4.42 (d, J = 7.4, 2H), 4.22 (t, J = 6.8, 1H), 3.78 (s, 3H), 2.88-2.62 (m, 2H), 2.57 (s,
3H), 2.51-2.31 (m, 1H), 2.30-2.08 (m, 1H); *3C NMR (75 MHz, CDCl3) § 171.7, 156.2, 143.6, 141. 3,
127.8,127.1, 125.1, 120.0, 67.1, 60.4, 52.8, 50.1, 47.1, 38.6, 25.8.

N-Fmoc-(S)-Methionine sulfoxide methyl ester [(S)-16]
0 0
S -~

NHFmoc
(S)-16

Employing the previously described procedure,* N-Fmoc-(S)-Met-OMe (S)-15 (1 eq., 14.5 g, 37.6
mmol) was converted to a 1:1 mixture of diasteromers of sulfoxide (S)-16 as white foam (11.6 g, 28.9
mmol, 77 %): [a] p?° 44° (¢ 0.8, CHCls).

N-Fmoc-(2R)-Vinylglycine- methyl ester [(R)-17]

/\.)J\o/

NHFmoc
(R)-17

Employing the previously described procedure,” using a longer reaction time, 2 h, N-Fmoc-(R)-Met-
sulfoxide-OMe (R)-16 (1 eq., 35 mg, 87.2 mol) was transformed into vinylglycine (R)-17 (24 mg, 0.074
mmol, 84 %); Rs = 0.34 (20% EtOAc in hexane); [a] o> —28 (¢ 0.7, CHCIs); *H NMR (300 MHz,
CDCl3) 6 7.77 (d,J=7.5,2H),7.61(d, J=6.9, 2H), 7.41 (t, J = 7.4, 2H), 7.32 (t, J = 7.4, 2H), 6.00-
5.82 (m, 1H), 5.51 (d, J = 7.7, 1H), 5.32 (dd, J = 18.9, 13.9, 2H), 4.96 (s, 1H), 4.43 (d, J = 7.0, 2H),
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4.24 (t, J = 6.9, 1H), 3.79 (s, 3H): 13C NMR (75 MHz, CDCls) 5 170.9, 155.6, 143.8, 141.3, 132.3,
127.7,127.1, 125.1, 120.0, 117.8, 67.1, 56.1, 52.8, 47.2.

N-Fmoc-(2S)-Vinylglycine- methyl ester [(S)-17]

= o/
NHFmoc

(5)-17

Employing the previously described procedure,’ using a longer reaction time, 2 h, N-Fmoc-(S)-Met-
sulfoxide-OMe (S)-16 (1 eq., 35 mg, 87.2 mol) was converted to vinylglycine (S)-17 (25 mg, 0.074
mmol, 85 %): [a] p?° 3° (¢ 0.5, CHCI3) {Lit.8 [a] % 2.6° (¢ 5.5, CHClI3)}.

N-Fmoc-(2S)-Vinylglycine methyl ester [(S)-17]
= o~
NHFmoc

5)-17

Employing the previously described procedure,® N-Fmoc-(S)-Met-sulfoxide-OMe (S)-16 (1 eq., 5.36
g, 13.4 mmol) was converted to vinylglycine (S)-17 (3.15 g, 9.35 mmol, 70 %): [o] o?° 3° (¢ 0.5, CHCls)
{Lit.8 [a] p?° 2.6° (¢ 5.5, CHCIl3)}.

(2R, 2’R)- and (2R, 2°S)-Methyl 2-(oxiranyl)-N-(Fmoc)glycinate [(2R, 2°R)-18 and (2R, 2°S)-18]

O O
0O, O
\}\)J\O/ + MO/
NHFmoc NHFmoc
(2R, 2'R)-18 (2R, 2'S)-18

A solution of vinylglycine (R)-17 (1 eg., 100 mg, 0.296 mmol) in toluene (4 mL) was treated with m-
CPBA (77%, 5 eq., 332 mg, 1.48 mmol), heated to 80 °C using microwave irradiation for 2 h, cooled
using an ice bath and treated with 30 mL of saturated Na>SOz. The phases were separated. The organic

layer was washed with Na>SOgz, saturated NaHCO3 and brine, and the washing sequences were

18



repeated. After drying the organic layer over Na>SOs, the volatiles were evaporated to a residue that
was purified by column chromatography eluting with a step gradient of 5-20% EtOAc in toluene, which
after evaporation furnished three fractions [(20 mg, 0.06 mmol, 19 %), (52.4 mg, 0.15 mmol, 50 %),
and (3 mg, 0.009 mmol, 3 %)] with 9:1, 2.7:1, and 1:9 ratios of (2R,2’R) to (2R,2’S) assessed by NMR
analysis comparing the relative intensities of the peaks at 3.48 and 3.24 ppm respectively, providing a
combined (75.4 mg, 0.213 mmol, 71 %) of oxiranylglycine (2R,2’R)-18 and (2R,2’S)-18 with ratio of
3:1.

Oxiranylglycine (2R,2°R)-18; Rf = 0.23 (15% EtOAc in toluene); [a] p?® —5.4° (c 0.8, CHCls); *H
NMR (500 MHz, CDCls) § 7.77 (d, J = 7.6, 2H), 7.60 (t, J = 6.6, 2H), 7.41 (t, J = 7.5, 2H), 7.32 (tdd,
J=74,35,10,2H),5.32 (d, J=8.8, 1H), 4.73 (dd, J = 8.9, 1.6, 1H), 4.43 (d, J = 7.0, 2H), 4.22 (t, J
=6.9, 1H), 3.83 (s, 3H), 3.48 (s, 1H), 2.79 (t, J = 4.2, 1H), 2.62 (dd, J = 4.1, 2.5, 1H); 13C NMR (126
MHz, CDCls) 5 170.1, 156.2, 143.7, 143.5, 141.3(2C), 127.7 (2C), 127.1 (2C), 125.0 (2C), 120.0 (2C),
67.2, 53.0 (2C), 51.1, 47.1, 43.8; HRMS (ESI*) calcd m/z for C2oH20NOs [M+H]*, 354.1336 found
354.1330.

Oxiranylglycine (2R,2°S)-18; Rt = 0.21 (15% EtOAc in toluene); [a] p?® —31.2° (¢ 0.8, CHCIl3); H
NMR (500 MHz, CDCls) § 7.77 (d, J = 7.6, 2H), 7.60 (d, J = 7.5, 2H), 7.41 (td, J = 7.7, 2.8, 2H), 7.32
(td, J= 7.4, 1.1, 2H), 5.64 (d, J = 7.5, 1H), 4.53 (dd, J = 7.6, 5.0, 1H), 4.42 (d, J = 6.9, 2H), 4.23 (t, J
= 6.8, 1H), 3.82 (s, 3H), 3.25 (s, 1H), 2.82 (d, J = 2.5, 2H); 3C NMR (126 MHz, CDCl3) 5 169.7,
155.8, 143.7, 143.6, 141.2 (2C), 128.2 (2C), 127.7, 127.0, 125.0 (2C), 120.0 (2C), 67.3, 54.7, 52.9,
51.4, 47.0, 45.0; HRMS (ESI) calcd m/z for C20H20NOs [M+H]", 354.1336 found 354.1330.

(2S, 2°S)- and (2S, 2°R)-Methyl 2-(oxiranyl)-N-(Fmoc)glycinate [(2S, 2°S)-18 and (2S, 2°R)-18]

O (0]
@) O,
O/ + O/
NHFmoc NHFmoc
(28, 2'S)-18 (28, 2'R)-18

Employing the representative procedure described for oxiranylglycines (2R,2’R)- and (2R,2°S)-18,
vinylglycine (S)-17 (1 eq., 100 mg, 0.296 mmol) was converted to oxiranylglycine (2S,2’S)-18; [o] p%°
~18.3° (¢ 1.1, CHCIl3) and (2S,2°R)-18; [a] 0 —10.9° (¢ 1.2, CHCls) (75.4 mg, 0.213 mmol, 73 %) with
ratio of 3:1.
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N-Fmoc-(3R, 4S, 2°R)-Hgl-Val-tBu [(3R, 4S, 2°R)-19]

HO, 0
FmocHN'" Nio-t-Bu
0

(3R, 4S, 2'R)-19

Employing the previously described procedure,® (2R,2°R)-oxiranylglycine (2R,2’R)-18 (1 eq., 500 mg,
1.41 mmol) was converted to (3R,4S,2°R)-lactam (3R,4S,2’R)-19 (545 mg, 1.1 mmol, 78%): R = 0.45
(3% THF in DCM); [a] p?° 7.7° (c 2, CHCI3); *H NMR (500 MHz, CDCls) & 7.77 (dd, J = 7.6, 0.5,
2H), 7.59 (d, J =7.5,2H), 7.41 (t, J = 7.5, 2H), 7.33 (td, J = 7.5, 1.1, 2H), 5.76 (s, 1H), 5.01 (s, 1H),
4.44 (d,J=1.8, 1H), 4.43 (dd, J =5.0, 3.9, 2H), 4.34 (q, J = 8.1, 1H), 4.23 (t, J = 7.0, 1H), 4.12 (dd, J
=8.1,1.8, 1H), 4.02 (dd, J = 9.5, 8.0, 1H), 3.23 (dd, J = 9.4, 8.3, 1H), 2.27-2.16 (m, 1H), 1.47 (s, 9H),
1.01 (d, J=6.7, 3H), 0.95 (d, J = 6.8, 3H); 13C NMR (126 MHz, CDCl3) 5 169.4, 168.6, 158.1, 143.5,
141.3,127.9,127.1,125.0,120.1, 82.4, 73.6,67.7,61.1, 60.8, 47.5, 47.0, 28.1, 27.5, 19.3, 19.0; HRMS
(ESIY) calcd m/z for C2gH3sN206™ [M+H]*, 495.2490 found 495.2496.

N-Fmoc-(3R, 4S, 2°S)-Hgl-Val-tBu [(3R, 4S, 2°S)-19]

HO 0
FmocHN'" N\_)LO-t-Bu
O /\

(3R, 4S, 2'S)-19

Employing the previously described procedure,® (2R,2°R)-oxiranylglycine (2R,2’R)-18 (1 eq., 225 mg,
0.637 mmol) was converted to (3R,4S,2°S)-lactam (3R,4S,2°S)-7 (258 mg, 0.522 mmol, 82%): Rf =
0.39 (3% THF in DCM); [a] 0 —44.1° (¢ 1.2, CHCI3); *H NMR (500 MHz, CDCls3) § 7.77 (dd, J =
7.6,0.7,2H), 7.59 (dd, J= 7.5, 0.6, 2H), 7.41 (td, J = 7.5, 0.6, 2H), 7.33 (td, J = 7.4, 0.9, 2H), 5.75 (s,
1H), 5.02 (s, 1H), 4.44 (d, J = 7.0, 2H), 4.33 (d, J = 10.2, 1H), 4.28 (t, J = 8.1, 1H), 4.23 (t, J = 6.9,
1H), 4.09 (dd, J=8.1, 1.7, 1H), 3.67 (dd, J = 10.2, 7.9, 1H), 3.37 (dd, J = 10.2, 8.5, 1H), 2.22-2.12 (m,
1H), 1.47 (s, 9H), 1.02 (d, J = 6.6, 3H), 0.86 (d, J = 6.7, 3H); *C NMR (126 MHz, CDCls3) & 169.4,
168.6, 158.1, 143.5, 141.3, 127.9, 127.1, 125.0, 120.1, 82.4, 73.6, 67.7, 61.1, 60.8, 47.5, 47.0, 28.1,
27.5, 19.3, 19.0; HRMS (ESI") calcd m/z for C2gHzsN20Os™ [M+H]", 495.2490 found 495.2480.
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N-Fmoc-(3S, 4R, 2°R)-Hgl-Val-tBu [(3S, 4R, 2°R)-19]

HO,,— 0
FmocHN ’q\NiO't‘Bu
(0]

(38, 4R, 2'R)-19

Employing the previously described procedure,® (25,2°S)-oxiranylglycine (2S,2°S)-18 (1 eq., 150 mg,
0.424 mmol) was converted to (3S,4R,2’R)-lactam (3S,4R,2°’R)-7 (151 mg, 0.305 mmol, 72%): Rt =
0.37 (3% THF in DCM); [0] p?° 37.9° (¢ 1.3, CHCIs); *H NMR (500 MHz, CDCl3) § 7.77 (d, J = 7.5,
2H), 7.59 (d, J = 7.5, 2H), 7.41 (t, J = 7.5, 2H), 7.33 (td, J = 7.4, 0.7, 2H), 5.77 (s, 1H), 5.02 (s, 1H),
4.44 (d, J=7.0, 2H), 4.33 (d, J = 10.2, 1H), 4.28 (t, J = 8.1, 1H), 4.23 (t, J = 6.9, 1H), 4.09 (dd, J =
8.1, 1.6, 1H), 3.67 (dd, J=10.2, 7.9, 1H), 3.37 (dd, J = 10.1, 8.5, 1H), 2.24-2.11 (m, 1H), 1.47 (s, 9H),
1.02 (d, J = 6.6, 3H), 0.86 (d, J = 6.7, 3H); 1*C NMR (75 MHz, CDClIs) § 169.4, 168.6, 158.1, 143.5,
141.3,127.8,127.1,125.0,120.1, 82.4, 73.6, 67.7, 61.0, 60.8, 47.5, 47.0, 28.0, 27.5, 19.3, 19.0; HRMS
(ESI*) calcd m/z for C2gH3sN206" [M+H]*, 495.2490 found 495.2499.

N-Fmoc-(3S, 4R, 2°S)-Hgl-Val-tBu [(3S, 4R, 2°5)-19]

HO,,’ 0
FmOCHqu\N\L)LO-t-Bu
o

(3S, 4R, 2'S)-19

Employing the previously described procedure,® (25,2°S)-oxiranylglycine (2S,2°S)-18 (1 eq., 220 mg,
0.623 mmol) was converted to (3S,4R,2’S)-lactam [(3S,4R,2°S)-19] (258 mg, 0.523 mmol, 84%): R =
0.44 (3% THF in DCM); [a] p?° —18.9° (¢ 1.3, CHCI3); *H NMR (500 MHz, CDCl3) § 7.77 (d, J = 7.6,
2H), 7.59 (d, J = 7.5, 2H), 7.41 (t, J = 7.5, 2H), 7.33 (td, J = 7.5, 1.0, 2H), 5.74 (s, 1H), 5.01 (s, 1H),
4.45-4.40 (m, 3H), 4.34 (9, J = 8.2, 1H), 4.23 (t, J = 7.0, 1H), 4.12 (dd, J = 8.1, 1.7, 1H), 4.02 (dd, J =
9.5, 8.0, 1H), 3.23 (dd, J = 9.4, 8.3, 1H), 2.27-2.17 (m, 1H), 1.47 (s, 9H), 1.01 (d, J = 6.7, 3H), 0.95
(d, J=6.8, 3H); °C NMR (126 MHz, CDCl3) § 169.7, 169.1, 158.2, 143.6, 141.5, 128.0, 127.3, 125.1,
120.2, 82.4, 73.8, 67.8, 60.6, 60.5, 48.2, 47.1, 29.0, 28.2, 19.5, 19.4; HRMS (ESI*) calcd m/z for
C28H3sN206 [M+H]*, 495.2490 found 495.2493.

N-Fmoc-(3R, 4R, 2°R)-Hgl-Val-tBu [(3R, 4R, 2°R)-19]
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HO/,’ 0
FmocHN\\‘< :Nﬁo't'Bu
(@]

(3R, 4R, 2'R)-19

Employing the previously described procedure,® (3R,4R,2’R)-benzoate (3R,4R,2’R)-20 (50 mg, 0.078
mmol) was converted to (3R,4R,2’R)-alcohol (3R,4R,2’R)-19 (23 mg, 0.047 mmol, 60%): Rf = 0.18
(3% THF in DCM); [a] p?° 10.9° (c 1.2, CHCI3), 1H NMR (400 MHz, DMSO) § 7.89 (d, J = 7.5, 2H),
781 (t,J=7.4,2H),7.42 (t,J=7.4,2H),7.37 (d,J=9.1, 1H), 7.33 (t, J = 7.4, 2H), 5.33 (d, J = 4.2,
1H),4.43 (dd, J=9.1, 5.1, 1H), 4.31-4.19 (m, 4H), 4.11 (d, J = 10.4, 1H), 3.52 (dd, J = 10.5, 3.6, 1H),
3.44 (d, J=10.5, 1H), 2.08-1.96 (m, 1H), 1.42 (s, 9H), 0.90 (d, J = 6.6, 3H), 0.79 (d, J = 6.6, 3H); 3C
NMR (75 MHz, CDCI3) 6 169.9, 143.8, 141.3, 127.7, 127.1, 125.7, 119.9, 82.7, 67.6, 67.5, 60.5, 57.2,
50.6, 47.1, 28.7, 28.0, 19.4, 19.3; HRMS (ESI*) calcd m/z for CasHasN20s* [M+H]*, 495.2490 found
495.2502.

N-Fmoc-(3R, 4R, 2°S)-Hgl-Val-tBu [(3R, 4R, 2°S)-19]

HO/', O
FmocHN'" ; EN\)\O'FB“
O /\

(3R, 4R, 2'S)-19

Employing the procedure described in reference® (3R,4R,2°S)-benzoate (3R,4R,2°S)-20 (425 mg, 0.66
mmol) was converted to (3R,4R,2’S)-alcohol (3R,4R,2°S)-19 (220 mg, 0.44 mmol, 67%): R = 0.22
(3% THF in DCM); [o] 0%° —45.5° (c 1.4, CHCIl3); *H NMR (300 MHz, DMSO) & 7.89 (d, J = 7.5, 2H),
7.81(dd,J=7.3,4.2,2H),7.42 (t, J = 7.2, 2H), 7.33 (m, 3H), 5.43 (d, J = 3.7, 1H), 4.36 (dd, J = 9.0,
4.8, 1H), 4.32-4.17 (m, 4H), 4.09 (d, J = 10.5, 1H), 3.54 (dd, J = 10.8, 3.5, 1H), 3.18 (d, J = 10.8, 1H),
2.15-1.98 (m, 1H), 1.41 (s, 9H), 0.93 (d, J = 6.6, 3H), 0.84 (d, J = 6.6, 3H); 13C NMR (75 MHz, CDCls)
6170.4,169.4,156.7, 143.7, 141.4, 127.8, 127.2, 125.0, 120.0, 82.2, 70.1, 66.5, 61.0, 57.5, 49.8, 47.2,
28.0, 27.7,19.2, 18.7; HRMS (ESI") calcd m/z for C2sHzsN20s [M+H]", 495.2490 found 495.2494.

N-Fmoc-(3S, 4S, 2’R)-Hgl-Val-tBu [(3S, 4S, 2°R)-19]
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HO 0
FmocHN N 0-t-Bu
(0]

(35, 48, 2'R)-19

Employing the previously described procedure,® (3S,4S,2°R)-benzoate (3S,4S,2°R)-20 (245 mg, 0.38
mmol) was converted to (3S,4S,2’R)-alcohol (3S,4S,2°R)-19 (180 mg, 0.36 mmol, 96%): Rt =0.25 (3%
THF in DCM); [a] p?° 30.6° (¢ 1.5, CHCI3); *H NMR (300 MHz, DMSO0) & 7.89 (d, J = 7.5, 2H), 7.81
(dd, J=7.2,4.2, 2H), 7.42 (t, J = 7.3, 2H), 7.37-7.27 (m, 3H), 5.43 (d, J = 3.8, 1H), 4.36 (dd, J = 8.9,
5.0, 1H), 4.31-4.18 (m, 4H), 4.09 (d, J = 10.4, 1H), 3.54 (dd, J = 10.9, 3.4, 1H), 3.18 (d, J = 11.0, 1H),
2.15-1.95 (m, 1H), 1.41 (s, 9H), 0.93 (d, J = 6.6, 3H), 0.84 (d, J = 6.6, 3H); 13C NMR (75 MHz, CDCls)
0170.4,169.4,143.7,141.4, 141.3, 127.8, 127.2, 125.0, 120.0, 82.2, 70.1, 66.5, 61.0, 57.5, 49.8, 47.1,
28.0, 27.7,19.2, 18.7; HRMS (ESI*) calcd m/z for C2sH3sN206 [M+H]", 495.2490 found 495.2500.

N-Fmoc-(3S, 4S, 2°S)-Hgl-Val-tBu [(3S, 4S, 2°S)-19]

HO 0
FmOCHNﬁ\N\L)LO-t-Bu
o

(35, 45, 2'S)-19

Employing the previously described procedure,® (3S,4S,2°S)-benzoate (3S,4S,2°S)-20 (1 eq., 160 mg,
0.249 mmol) was converted to (3S,4S,2°S)-alcohol (3S,4S,2°S)-19 (94 mg, 0.19 mmol, 76%): Rf=0.17
(3% THF in DCM); [o] 0 —13.7° (c 0.8, CHCl3); *H NMR (300 MHz, DMSO) & 7.89 (d, J = 7.5, 2H),
7.80 (m, 2H), 7.46-7.28 (m, 5H), 5.32 (d, J = 4.2, 1H), 4.42 (dd, J = 9.2, 5.0, 1H), 4.29-4.17 (m, 4H),
4.11 (d, J=10.4, 1H), 3.51 (dd, J = 10.1, 3.3, 1H), 3.43 (d, J = 10.3, 1H), 2.11-1.93 (m, 1H), 1.42 (s,
9H), 0.90 (d, J = 6.6, 3H), 0.78 (d, J = 6.6, 3H); 3C NMR (75 MHz, CDCls3) § 170.1, 156.8, 144.0,
143.8, 141.4,127.9, 127.3, 125.3, 120.0, 82.9, 67.8, 67.5, 60.6, 57.3, 50.7, 47.3, 28.9, 28.1, 19.6, 19.5;
HRMS (ESI*) calcd m/z for C2sH3sN20s [M+H]*, 495.2490 found 495.2492.

(3R,4R,2’R)-tert-Butyl 2-[3-(Fmoc)amino-4-p-nitrobenzoyloxy-2-oxopyrrolidin-1-yl]-3-
methylbutanoate [(3R, 4R, 2°R)-20]
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O,N

O/', O
O
FmocHN'" N O-t-Bu
O

(3R, 4R, 2'R)-20

Employing the previously described procedure,® (3R,4S,2°R)-alcohol (3R,4S,2°R)-19 (65 mg, 0.131
mmol) was transformed into (3R,4R,2’R)-benzoate (3R,4R,2’R)-20 (58.4 mg, 0.0907 mmol, 69%): Rt
=0.22 (30% EtOAc in hexane); [a] p?* —93.9° (¢ 0.2, CHCIls); *H NMR (300 MHz, CDCl3) & 8.22 (d,
J=8.8,2H),8.12(d, J=8.7, 2H), 7.71 (t, = 7.8, 2H), 7.50 (dd, J = 19.8, 7.5, 2H), 7.42-7.29 (m, 2H),
7.24-7.13 (m, 2H), 5.83 (m, 1H), 5.49 (d, J = 6.1, 1H), 4.72 (m, 1H), 4.50-4.39 (m, 2H), 4.33 (dd, J =
10.5,7.2, 1H), 4.18 (d, J = 7.2, 1H), 4.13 (d, J = 5.8, 1H), 3.74 (dd, J = 12.1, 3.3, 1H), 2.27-2.08 (m,
1H), 1.36 (s, 9H), 1.01 (d, J = 6.7, 3H), 0.93 (d, J = 6.7, 3H); 3C NMR (75 MHz, CDCls) & 170.0,
169.2, 163.7, 156.2, 150.7, 143.6, 141.3, 134.8, 130.9, 127.7, 127.0, 124.9, 123.5, 120.0, 82.2, 70.4,
67.4, 60.7, 54.9, 48.0, 47.0, 28.9, 27.9, 19.4, 19.2; HRMS (ESI*) calcd m/z for CasHasNaOg [M+H]",
644.2603 found 644.2634.

(3R,4R,2°S)-tert-Butyl 2-[3-(Fmoc)amino-4-p-nitrobenzoyloxy-2-oxopyrrolidin-1-yl]-3-
methylbutanoate [(3R, 4R, 2°S)-20]

O/', O
) \)\\
FmocHN"'" N— 0O-+-Bu
o

(3R, 4R, 2'S)-20

Employing the previously described procedure,® (3R,4S,2°S)-alcohol (3R,4S,2°S)-19 (233 mg, 0.47
mmol) was transformed into (3R,4R,2’S)-benzoate (3R,4R,2°S)-20 (269 mg, 0.42 mmol, 89%): R =
0.31 (30% EtOAc in hexane); [0 p?° —39.4° (¢ 2.5, CHCls3); *H NMR (300 MHz, CDCl3) § 8.24 (d, J
=8.9, 2H), 8.12 (d, J = 8.8, 2H), 7.69 (t, J = 8.1, 2H), 7.48 (dd, J = 25.2, 7.5, 2H), 7.39-7.28 (m, 2H),
7.24-7.10 (m, 2H), 5.91 (d, J = 6.3, 1H), 5.86 (m, 1H), 4.70 (m, 1H), 4.43 (dd, J = 10.2, 6.4, 2H), 4.29
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(dd, J=10.6, 7.2, 1H), 4.14 (t, J = 6.8, 1H), 4.00 (dd, J = 12.7, 3.6, 1H), 3.63 (d, J = 12.9, 1H), 2.19-
2.05 (m, 1H), 1.47 (s, 9H), 1.00 (d, J = 6.6, 3H), 0.85 (d, J = 6.7, 3H); 1*C NMR (75 MHz, CDCls) §
170.0, 168.9, 163.6, 156.4, 150.8, 143.6, 141.2, 134.5, 130.8, 127.7, 127.0, 124.9, 123.7, 119.9, 82.6,
70.2, 67.3, 61.1, 55.3, 48.1, 47.0, 28.0, 27.6, 19.1, 18.7; HRMS (ESI*) calcd m/z for CasHzsN3Oo*
[M+H]", 644.2603 found 644.2592.

(3S,4S,2°R)-tert-Butyl 2-[3-(Fmoc)amino-4-p-nitrobenzoyloxy-2-oxopyrrolidin-1-yl]-3-
methylbutanoate [(3S, 4S, 2°R)-20]

© O
O
FmocHN N O-£-Bu
O

(38, 4S8, 2'R)-20

Employing the previously described procedure,® (3S,4R,2’R)-alcohol (3S,4R,2°R)-19 (233 mg, 0.471
mmol) was transformed into (3S,4S,2’R)-benzoate (3S,4S,2°R)-20 (260 mg, 0.404 mmol, 86%): Rt =
0.29 (30% EtOAc in hexane); [a] p?° 50.2° (¢ 1.3, CHCls); *H NMR (300 MHz, CDCl3) § 8.25 (d, J =
8.8, 2H), 8.11 (d, J = 8.7, 2H), 7.70 (t, J = 8.2, 2H), 7.49 (dd, J = 24.3, 7.5, 2H), 7.41-7.28 (m, 2H),
7.25-7.11 (m, 2H), 5.88 (t, J = 4.6, 1H), 5.69 (d, J = 6.2, 1H), 4.69 (t, J = 5.4, 1H), 4.42 (d, J = 9.6,
2H), 4.31 (dd, J = 10.6, 7.1, 1H), 4.15 (t, J = 6.8, 1H), 4.00 (dd, J = 13.0, 3.4, 1H), 3.64 (d, J = 12.7,
1H), 2.22-2.05 (m, 1H), 1.48 (s, 9H), 1.01 (d, J = 6.5, 3H), 0.86 (d, J = 6.7, 3H); 3C NMR (75 MHz,
CDClI3) 6 170.1, 168.9, 163.5, 156.1, 150.8, 143.6, 141.3, 134.4, 130.8, 127.7, 126.9, 124.9, 123.7,
119.9, 82.7, 70.3, 67.3, 61.1, 55.3, 48.1, 47.0, 28.1, 27.6, 19.1, 18.7; HRMS (ESI*) calcd m/z for
CasH3sN30g [M+H]", 644.2603 found 644.2603.

(3S,4S,2°S)-tert-Butyl 2-[3-(Fmoc)amino-4-p-nitrobenzoyloxy-2-oxopyrrolidin-1-yl]-3-
methylbutanoate [(3S, 4S, 2°S)-20]
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o \)\\
FmocHN N 7 O--Bu
o

(35, 4S, 2'S)-20

Employing the previously described procedure,® (3S,4R,2°S)-alcohol (3S,4R,2°S)-19 (1 eq., 200 mg,
0.4 mmol) was converted to (3S,4S,2°S)-benzoate (3S,4S 2°S)-20 (200 mg, 0.3 mmol, 77%): Rt = 0.25
(30% EtOAc in hexane); [o] p?° 40.7° (¢ 1.1, CHCI3); *H NMR (300 MHz, CDCls3) § 8.22 (dt, J = 8.8,
2.0, 2H), 8.12 (d, J = 8.8, 2H), 7.71 (t, J = 7.7, 2H), 7.50 (dd, J = 19.7, 7.6, 2H), 7.43-7.28 (m, 2H),
7.25-7.11 (m, 2H), 5.83 (m, 1H), 5.51 (d, J = 5.9, 1H), 4.74 (m, 1H), 4.44 (m, 2H), 4.34 (dd, J = 10.7,
6.9, 1H), 4.18 (d, J = 6.7, 1H), 4.13 (d, J = 3.4, 1H), 3.74 (dd, J = 12.4, 3.3, 1H), 2.30-2.04 (m, 1H),
1.36 (s, 9H), 1.01 (d, J = 6.7, 3H), 0.94 (d, J = 6.7, 3H); *3C NMR (75 MHz, CDCl3) § 170.1, 169.2,
167.0, 163.7, 156.2, 150.7, 143.6, 141.3, 134.8, 131.0, 127.7, 127.0, 124.9, 123.6, 120.0, 82.2, 70.4,
67.4, 60.7, 55.0, 48.0, 47.0, 28.9, 27.9, 19.4, 19.2; HRMS (ESI*) calcd m/z for CssHzsN3Og [M+H]",
644.2603 found 644.2599.
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[(3R)-Agl*]-101.10 [(3R, 2°R)-5]

0
D-Arg-D-Tyr\N WwOON D-Glu-D-Leu-D-Ala-NH,
H
0

[(3R, 2°R)-5] LCMS chromatogram [10-90% MeOH (0.1% FA)/water (0.1% FA), 14 min]; RT = 8 on a Sunfire C18 analytical column (1004,
3.5 um, 4.6 mm X 100 mm).
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[(3R, 2°R)-5] LCMS chromatogram [10-90% MeCN (0.1% FA)/water (0.1% FA), 14 min]; RT = 5.6 on a Sunfire C18 analytical column
(100A, 3.5 pm, 4.6 mm X 100 mm).
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20 3 I [ N

[(BR)-Agl3*-L-Val]-1 [(3R, 2°S)-5]
o}
D—Arg-D-Tyr\N\\‘ N\_)L D-Glu-D-Leu-D-Ala-NH,
H z
o

[(3R, 2°S)-5] LCMS chromatogram [10-90% MeOH (0.1% FA)/water (0.1% FA), 14 min]; RT = 7.6 on a Sunfire C18 analytical column
(100A, 3.5 um, 4.6 mm X 100 mm).
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[(3R, 2°S)-5] LCMS chromatogram [10-90% MeCN (0.1% FA)/water (0.1% FA), 14 min]; RT = 5.3 on a Sunfire C18 analytical column
(100A, 3.5 pm, 4.6 mm X 100 mm).
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[(35)-AgPP]-1 [(3S, 2°R)-5]
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H
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[(3S, 2°R)-5] LCMS chromatogram [10-90% MeOH (0.1% FA)/water (0.1% FA), 14 min]; RT = 8 on a Sunfire C18 analytical column (100A,
3.5 pm, 4.6 mm X 100 mm).
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[(3S, 2°R)-5] LCMS chromatogram [10-90% MeCN (0.1% FA)/water (0.1% FA), 14 min]; RT = 5.4 on a Sunfire C18 analytical column
(100A, 3.5 pm, 4.6 mm X 100 mm).
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[(3S)-AglP-L-Val]-1 [(3S, 2°S)-5]
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[(3S, 2°’S)-5] LCMS chromatogram [10-90% MeOH (0.1% FA)/water (0.1% FA), 10 min]; RT = 7.9 on a Sunfire C18 analytical column

(100A, 3.5 um, 4.6 mm X 100 mm).
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[(3S, 2°S)-5] LCMS chromatogram [10-90% MeCN (0.1% FA)/water (0.1% FA), 14 min]; RT = 5.5 on a Sunfire C18 analytical column

(100A, 3.5 pm, 4.6 mm X 100 mm).
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[(3R, 4R)-Hgl*]-1 [(3R, 4R, 2°R)-6]

HO, o
D-Arg-D-Iyrs (ON D-Glu-D-Leu-D-Ala-NH,
H
0

[(3R, 4R, 2’R)-6] LCMS chromatogram [10-90% MeOH (0.1% FA)/water (0.1% FA), 14 min]; RT = 7.8 on a Sunfire C18 analytical column
(100A, 3.5 um, 4.6 mm X 100 mm).
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[(3R, 4R, 2’R)-6] LCMS chromatogram [10-90% MeCN (0.1% FA)/water (0.1% FA), 14 min]; RT = 5.4 on a Sunfire C18 analytical column
(100A, 3.5 pm, 4.6 mm X 100 mm).
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[(3R, 4S)-Hgl®]-1 [(3R, 4S, 2’R)-6]

HO 0
D-Arg-D-Tyr\N\“ N D-Glu-D-Leu-D-Ala-NH,
H
o)

[(3R, 4S, 2’R)-6] LCMS chromatogram [10-90% MeOH (0.1% FA)/water (0.1% FA), 14 min]; RT = 7.5 on a Sunfire C18 analytical column
(100A, 3.5 um, 4.6 mm X 100 mm).
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[(3R, 4S, 2°R)-6] LCMS chromatogram [10-90% MeCN (0.1% FA)/water (0.1% FA), 14 min]; RT = 5.2 on a Sunfire C18 analytical column
(100A, 3.5 pm, 4.6 mm X 100 mm).
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[(3R, 4R)-Hgl*-(S)-Val]-1 [(3R, 4R, 2S)-6]
HO, o
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[(3R, 4R, 2°’S)-6] LCMS chromatogram [10-90% MeOH (0.1% FA)/water (0.1% FA), 14 min]; RT = 6.8 on a Sunfire C18 analytical column
(100A, 3.5 um, 4.6 mm X 100 mm).

2 4 6 8 10 12 min

[(3R, 4R, 2°S)-6] LCMS chromatogram [10-90% MeCN (0.1% FA)/water (0.1% FA), 14 min]; RT = 4.9 on a Sunfire C18 analytical column
(100A, 3.5 um, 4.6 mm X 100 mm).
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[(3R, 4S, 2°S)-6] LCMS chromatogram [10-90% MeOH (0.1% FA)/water (0.1% FA), 14 min]; RT = 6.9 on a Sunfire C18 analytical column
(1004, 3.5 pm, 4.6 mm X 100 mm).
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[(3R, 4S, 2°S)-6] LCMS chromatogram [10-90% MeCN (0.1% FA)/water (0.1% FA), 14 min]; RT = 4.9 on a Sunfire C18 analytical column
(1004, 3.5 pm, 4.6 mm X 100 mm).
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[(3S, 4R)-Hgl*]-1 [(3S, 4R, 2°R)-6]

D-Arg-D-Tyr N ,q\ N D-Glu-D-Leu-D-Ala-NH,
H

0]

[(3S, 4R, 2’R)-6] LCMS chromatogram [10-90% MeOH (0.1% FA)/water (0.1% FA), 14 min]; RT = 7.8 on a Sunfire C18 analytical column
(100A, 3.5 um, 4.6 mm X 100 mm).
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[(3S, 4R, 2’R)-6] LCMS chromatogram [10-90% MeCN (0.1% FA)/water (0.1% FA), 14 min]; RT = 5.4 on a Sunfire C18 analytical column
(100A, 3.5 pm, 4.6 mm X 100 mm).
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[(3S, 4S)-Hgl®]-1 [(3S, 4S, 2°R)-6]
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[(3S, 4S, 2’R)-6] LCMS chromatogram [10-90% MeOH (0.1% FA)/water (0.1% FA), 14 min]; RT = 7.3 on a Sunfire C18 analytical column
(1004, 3.5 pm, 4.6 mm X 100 mm).
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[(3S, 4S, 2’R)-6] LCMS chromatogram [10-90% MeCN (0.1% FA)/water (0.1% FA), 14 min]; RT = 5.2 on a Sunfire C18 analytical column
(100A, 3.5 um, 4.6 mm X 100 mm).
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[(3S, 4R)-Hgl3-(S)-Val]-1 [(3S, 4R, 2°S)-6]
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H E
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[(3S, 4R, 2°S)-6] LCMS chromatogram [10-90% MeOH (0.1% FA)/water (0.1% FA), 14 min]; RT =7 on a Sunfire C18 analytical column
(1004, 3.5 pm, 4.6 mm X 100 mm).
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[(3S, 4R, 2°S)-6] LCMS chromatogram [10-90% MeCN (0.1% FA)/water (0.1% FA), 14 min]; RT = 4.9 on a Sunfire C18 analytical column
(100A, 3.5 um, 4.6 mm X 100 mm).
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[(3S, 4S)-Hgl*-(S)-Val]-1 [(3S, 4S, 2°S)-6]

HO, o
D-Arg-D-Tyr\ N\)X\ D-Glu-D-Leu-D-Ala-NH,
H :
o

[(3S, 4S, 2°S)-6] LCMS chromatogram [10-90% MeOH (0.1% FA)/water (0.1% FA), 14 min]; RT = 6.6 on a Sunfire C18 analytical column
(1004, 3.5 pm, 4.6 mm X 100 mm).
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[(3S, 4S, 2°S)-6] LCMS chromatogram [10-90% MeCN (0.1% FA)/water (0.1% FA), 14 min]; RT = 5.2 on a Sunfire C18 analytical column
(100A, 3.5 um, 4.6 mm X 100 mm).
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'H NMR (300 MHz, MeOD) (R, R)-7
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13C NMR (75 MHz, MeOD) (R, R)-7
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IH NMR (300 MHz, MeOD) (R, S)-7
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13C NMR (75 MHz, MeOD) (R, S)-7
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IH NMR (300 MHz, CDCls) (R, R)-10
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13C NMR (75 MHz, CDCls) (R, R)-10
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IH NMR (300 MHz, CDCls) (R, S)-10
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13C NMR (75 MHz, CDCls) (R, S)-10
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IH NMR (300 MHz, CDCls) (R, R)-11
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IH NMR (300 MHz, CDCls) (R, S)-11
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IH NMR (300 MHzMeOD) [(3R, 4R, 2S)-12]
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13C NMR (75 MHz, MeOD) [(3R, 4R, 2°S)-12]
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IH NMR (300 MHz, CDCls) (R, R)-13
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13C NMR (75 MHz, CDCls) (R, R)-13
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'H NMR (300 MHz, CDCls) (R, S)-13
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13C NMR (75 MHz, CDCls) (R, S)-13
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IH NMR (300 MHz, MeOD) (R, R)-14
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13C NMR (75 MHz, MeOD) (R, R)-14
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IH NMR (300 MHz, MeOD) (R, S)-14
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13C NMR (75 MHz, MeOD) (R, S)-14
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IH NMR (300 MHz, CDCls) (R)-15
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13C NMR (75 MHz, CDCls) (R)-15
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IH NMR (300 MHz, CDCls) (R)-16
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13C NMR (75 MHz, CDCls) (R)-16
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IH NMR (300 MHz, CDCls) (R)-17
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13C NMR (75 MHz, CDCls) (R)-17
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IH NMR (500 MHz, CDCls) (R, R)-18
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13C NMR (126 MHz, CDCls) (R, R)-18
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Supplementary Material

IH NMR (500 MHz, CDCls) (R, S)-18
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13C NMR (126 MHz, CDCls) (R, S)-18
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Supplementary Material

IH NMR (500 MHz, CDCls) [(3R, 4S, 2’R)-19]
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13C NMR (126 MHz, CDCls) [(3R, 4S, 2°R)-19]
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Supplementary Material

IH NMR (500 MHz, CDCls) [(3R, 4S, 2°S)-19]
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13C NMR (126 MHz, CDCls) [(3R, 4S, 27S)-19]
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Supplementary Material

IH NMR (500 MHz, CDCls) [(3S, 4R, 2’R)-19]
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13C NMR (75 MHz, CDCl3) [(3S, 4R, 2°R)-19]
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Supplementary Material

IH NMR (500 MHz, CDCls) [(3S, 4R, 2°S)-19]
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13C NMR (126 MHz, CDCls) [(3S, 4R, 2’S)-19]
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Supplementary Material
'H NMR (400 MHz, DMSO) [(3R, 4R, 2’R)-19]
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13C NMR (75 MHz, CDCls) [(3R, 4R, 2°R)-19]

= @rmm fo-ars o ~ w o ro ol
2 2253 CLL A g 55 8B 8% 4% 22
I ~ SO Yool NOOOOW
s HO HyC
I 2
III /l .P %, % a~ CHy
.‘-\\ ¥ Y %“CH.
O-{-—\NH“\' N~ s] 3
0 “TCH;

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 T T T T T
190 180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10 0
f1 (ppm}

79



Supplementary Material

IH NMR (300 MHz, DMSO) [(3R, 4R, 2°S)-19]
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13C NMR (75 MHz, CDCl3) [(3R, 4R, 2°S)-19]
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Supplementary Material

IH NMR (300 MHz, CDCls) [(3S, 4S, 2’R)-19]
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13C NMR (75 MHz, CDCls) [(3S, 4S, 2°R)-19]
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Supplementary Material

IH NMR (300 MHz, DMSO) [(3S, 4S, 2°S)-19]
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13C NMR (75 MHz, CDCls) [(3S, 4S, 2°S)-19]
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IH NMR (300 MHz, CDCls) [(3R, 4R, 2°R-20]
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13C NMR (75 MHz, CDCl3) [(3R, 4R, 2°R)-20]
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Supplementary Material

IH NMR (300 MHz, CDCls) [(3R, 4R, 2°S)-20]
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13C NMR (75 MHz, CDCls) [(3R, 4R, 2°S)-20
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Supplementary Material
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Supplementary Material
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