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20 mol% O  OH

)l\ Pro—(AA Q—O
THF/H,0 = 111, 28
NO, NO

2

entry AA time (h)  vyield (%) ee (%)?
1 - 6 85 12
2 Leu 2 95 39
3 Phe 2 89 44
4 Val 4 100 36
5 Thr(t-Bu) 6 89 29
6 Tyr(t-Bu) 6 100 32
7 Trp 6 88 29
8 Glu(Ot-Bu) 4 100 29
9 Lys(Boc) 4 100 28

o &
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)OI\ Ny 20 mol% fili 9§
+ —_—
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10 vol% NO, NO,
entry catalyst yield (%) ee (%)
1 ProQ 85 12
2 Pro-Phe-Q 67 27
3 Pro-(Phe),@ 100 34
4 Pro-(Phe);-Q@ 88 28
5 Pro-(Phe);Q 93 31
6 Pro-(Phe)sQ 94 22
7 Pro-(Phe);o@ 51 25
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20 mol% ik
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33 vol% NO, NO,
entry fiig yield (%) ee (%)
1 Pro-Glu(-Et3N)-Phe Q 35 38
2 Pro(-HCI)-Glu-Phe Q 31 37
3 Pro-Lys-Phe Q 83 42
4 Pro-His-Phe-<Q 72 38
5 Pro-Tyr-PheQ 100 23
6 D-Pro-(Phe),Q 81 26
7 D-Pro-His-Phe Q 83 69
8 D-Pro-Tyr-Phe Q 66 73

RAMEDFIVY (BEREDEL)
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)I\ H | A 20 mol% ZnCl, N
.
33 vol% X THF/H,0 = 11,0 <C N
X
entry X time (h) yield (%) ee (%)
1 4-NO, 20 100 71
2 2-NO, 18 89 84
3 3-NO, 24 83 76
4 2-Cl 30 93 74
5 4Gl 30 50 75
6 4-MeO 24 0 -
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74% yield, 73%ee
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+ N —_—
H

CHCl3, -45 °C
91% yield, 93% ee

Macmillan (2005)
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-H,0 R?
©/‘\/\N'R' H,0 CHO
—— o >
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BKBRPTOIS=OLERTELBMIIIRE~

o o

ELOWO&(LS @
i
X~CHO 20 mol% TFAs catalyst - CHO
solvent, rt, 5 h (j/\/

entry catalyst solvent conversion (%) ee (%)
1 Proline THF/H,0 =2/1 3 n.d.
2 Pro—Q THF/H,0 = 2/1 3 nd.
3 Pro—(Leu),~Q THF/H,0 = 2/1 3 n.d.
4 Pro—(Leu),s5.,~Q) THF/H,0 = 2/1 21 27
5 Pro—(Leu),5.,~Q) THF/H,0 = 1/2 63 24
6 Pro—(Phe),,—Q THF/H,0 = 2/1 1 nd.
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ELOWOH
N (1.5eq)

H

~~CHO 20 mol% TFA. (Lewys.—Q ©)\/CHO
THF/H,0 = 2/1, 1t, 24 h

RTFRES D% (2)

entry peptide conversion (%) ee (%)
1 Pro—Phe 68 33 (R)
2 Pro—Tyr 22 45 (R)
3 Pro—Trp 53 45 (R)
4 D-Pro—Trp 35 60 (S)
5 Pro—D-Trp 20 47 (R)
REERO—EEDO®RE
o o
EtO B OEt
N (1.2eq)

H

20 mol% TFA- Pro—D-Pro—Aib—Trp—Trp—(I_ctl)25_4—o
R - CHO

THF/H,0 = 1/2,1t, 10- 48 h

Q

75% yield, 90%ee

CHO Cl

Cl
72% yield, 95%ee

CHO O O CHO

71% yield, 94%ee

CHO

69% yield, 93%ee

o

CHO

MeO
76% yield, 95%ee

X CHO

53% yield, 96%ee

0 o)
EtOWOEt
N (1.5eq)
H =
X-CHO 50 101% TFA- (Lew)s—Q ~~CHO
THF/H,0 =2/1,1t, 24 h

entry peptide conversion (%) ee (%)

1 Pro—D-Pro—Aib 4 77

2 Pro—D-Pro—Aib—Trp 7 87

3 Pro—D-Pro—Aib—Trp—Trp 13 91

4 Pro—D-Pro—Aib—Trp—Trp—Trp 12 89
Aib: -7 3/ 4 vEsEE O

(Gex#rs/E LN COOH
* -—
RICHRIE AR 0 B 1438 FA 7T R
Pro- D-Pro=Aib—Trp—Trp= (Leu),s s (1)
M
_oHo Me\N TFAA N
AT ) THF / H,0 = 1/2, N
85% yield, 88%ee A CHO

1[4

1
Fe(ll) salt, air

THF /H,0 =1/2, it
75% yield, 93%ee

ol
CHO
©/\/ ' {'{jé
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EtOWOEt
N (1.5 equiv)

H
x~CHO 20 mol% TFAs catalyst CHO
solvent, rt, 24 h

SRBRREA RSN SERDHE

Pro- D-Pro—Aib—Trp—Trp— (Leu)25_4‘o
I\ 4 \ /

St o —ANYv YR E

a —~YYYREEEL ORI OSSO UA KR TRIFFOIRTH FRELREL

fii B BILE (%) ce (%)
1 Pro-D-Pro-Aib-(Trp)z‘(Leu)zs.fo THF 89 88 (R)
2 Pro—D-Pro-Aib— (Trp)z-o THF 51 86 (R)
3 Pro-U-Pro-Aib—(Trp)z—(Leu)B.;O THF/H,0 =1/2 75 91 (R)
4 Pro-D-Pro-Aib—(Trp)z'O THF/H,0 = 1/2 17 64 (R)

RAEDER
(2D 1)
NO» NH,

R2 peptide ) )
catalyst R, R2
R«J%/CHO + MeNO, ——¥= 1‘;&,040 —_ 1';-4,(302.4
MeOHH,0 R R
(R', R? £ H) up to 99% ee

[peptide catalyst = Pro-D-Pro-Aib-(Trp), (Leu)a—O}

(Z02) Pro-D-Pro-Ach-[Trp(S-OMe)]z—(Leu)e-o

Hantzsch ester ~ 1.4-reduction R/\/’\/CHQ
/\)\/CHO TFA-peptide catalyst
R

[CEadisior] ™ oo
(i sedicton) |

>90% firii iRt :
>97% ee g CHO
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