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Peptide Mimetics

* Expected to have the same biological
activities of their natural counterparts, due
to their structural similarities.

* Should posses great metabolic stability.

* Replacement of the amide bond has been
a focus of this work.

— To increase rigidity of the molecule
— Mimic B-turns
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Alkene Dipeptide Mimetics

RSt o

gy 9Xx O H x O
 Se———
R1 R2 R1 RZ
Fujii, N. JOC 2002, 67, 6162

* Used to eliminate trans/cis conversion of the
amide bond

* Replaces the amide bond, thus iIncreasing
metabolic stability by eliminating a site of
hydrolysis.
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Comparing E-Alkene Isosteres to
Amide Bonds

* Alkenes closely
resemble amides in
bond length, angle
and rigidity.

Wipf, P, JOC 1994, 59, 4875
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B-Turn Mimics

L ww . * More highly
3 el oA, wmec  substituted E-Alkenes
¢ © p»e Mimic B-turns better.

i1 k- ﬁg”. .
;@ A ° 7 .» * The B-turn is caused
T o T by A"3 and A2 strain.

€,
Wipf, P, JOC 1998, 63, 6088

Bryan Wakefield @ Wipf Group 6 July 12, 2003



Work in the Wipf Group

* Mimetics used in the
Wipf group include:
— cyclopropanes
— vinyl CF,
— E-alkenes.
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Routes to E-Alkene Dipeptide
Isosteres

Anti-Sy2' Cuprate Addition Rearrangements
OMs Prf
RL_- A 4 R OR?
ZCO,R2 Z
NHBoc HNYO o]

CX3
2
r1 .~ COR s BHO
"R3Cy" RY\/I\ 2 Steps
E anti-Sy2' N7 "COR < BocHN
ts NHPG
Oj]/\OTBs
CO,R? o)
Al
TrHN X
B /N\n/o /j)?\/
oc 0 J \_ SnBujy

Fujii, N. JOC 2002, 67, 6162
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Metal Halide Aziridine Openings

R=Pr"

R=Cyclohexane

R=Bu'
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LiX

Amb. 15
-20°C, Acetone

¥

X=Cl 84%
X=Br 94%

X=|

70%

X=Cl| 86%
X=Br 94%

X=I

72%

X=C| 82%
X=Br 87%

X=I

67%

Righi, G. Tef Let 2002 43, 5867
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E-Alkene Peptide Isosteres via
Anti-S\2’ Cuprate Additions

1. O3 gas
OAc 2. Me,S

Boc D Phe OMe Bn._~_~ (E02P(O)CH,t-

OAc 1. NaCO;, MeOH

4 Steps ﬁHBOC

OMs
BN co,tBu
NHBoc
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Bu, (i--Pr)oNEt, LiICl gp \/\/\CO ‘B 2. MsCl, pyridine
" ; 2l-BU -

lilHBoc

1.i-PrCu(CN)MgCI*BF5

3 (Boc \/\I
— B " co,R?

3. (Boc),O, Et:N
NHBoc

Fujii, N. Org Let 2002, 7, 1055
Fujii, N. JOC 2002, 67, 6162
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E-Alkene Dipeptide Isosteres via
Oxazolidinone Opening

R R co,tB
1. O3 gas EtOAC | ~Yetbu
Me, OH Bn, Me*& 2. DI?AgS Bn, Me
Bn._~ 1. NaHTHF T ( 3. (Et0),P(0)CH,CO,t-Bu.
i R ~ BocN_ O ™ BocN_ O
BocRH 2. Boc,O \[Or jc‘)r
R=H 92% R=H 53%
R=Me 94% R=Me 40%
. . Me
FPrCu(CN)MgCi*BF 3:2LiCl (4eq)
- Bn S 2
-78°C 30 min : COzR
BocRH R

Fujii, N. Org Let 2002, 7, 1055
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Halide Aziridine Openings and

1or2

l

CO,R3

R2
X CO,Me
NHR!

R3=Me or Bn

f

1or2

Cuprate Additions

COzMe

2 = Ci
R\T/_/ 4MHCI_, o 1or2
H N H Dioxane Z > CO,Me l
iy NHR! 3
CO,R
R'=Ts, R2=Me R2 :
R'= Mts, R2= Py’ Y\1/\C°2Me
R'= Mits, R2= Bn NHR
R3=Me or Bn
cl 2
R2 : aMHcl R ‘ A T
\‘/\/\COZMe Dioxane — 10r2
N
NHR' iy CO,Me

1. IZn(CN)CUCH,CH,CO,Me-2LiC]
2. 1ZN(CN)CuCH,CH,CO,Bn-2LiCl

Fujii, N. JCS Perkin Trans 1 2001, 2445
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E-Alkene Peptide Isosteres via
[3,3] Sigmatropic Rearrangement

Prf
R. OR?2 1. Xylene, Reflux 18hr
HN,_O O 2. THF-MeOH-H,0, LiOH
Y rt, 48hr; aq HCi to pH 7
CX3 concentrated; Dioxane-Water
X=F or Cl Et3N (800)20 18hr
R=Et or Prf
R?=Me or X,

Ireland-Claisen Rearrangement

BnO
BnO 1. LDA, pryidine
j\p TMSCI, THF BochiN
BocHN —
2 2. BugNF, THF
\U/\OTBS 52% 2 steps
8]
BnO
BocHN™ N7
CO,H
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Pr
. BocHNMOH

i

R O

Wai, J Tet Let 1995, 36, 3461

1. Pb(OAC),
_ CHCI4/EtoAc
HO OH 2 CrOs, H,S0,
o) Acetone

78% 2 steps

Etzkor, F.A. JOC 2003 68, 2343
July 12, 2003



E-Alkene Peptide Isosteres via
Wittig-Still Rearrangement

Wittig-Still Rearrangement

KH/BusSnCH,I/ N nBuLi .
TrHN/W 2 - TrHNw .

_ O
OH o0—\ Hexane, -110
SnBuj

i =
TrHN ’\/Y\OH
TrHN

OH
1.5 1

80% combined yield
Bol, KM. Tet 1992, 48, 6425
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Aziridine Formation via Sulfur
Yildes

R RS R'" H
R2 LA .78°CtoRT ,\7(\ + N 3
+ + N - H N H H N R
3
thS R |K II?2 F]QZ
R1
Cis Trans
Mou, X.L. Chem Comm 1997, 1231
Ph
Ts. Pr}W{:/
=~ N R.T.
PRs” >NF"pp | - H\H
Ph Ts
Trans/Cis 63/37

Hou, X.L. JOC 1996, 61, 4641
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Aziridine Formation via Sulfur
Ylides cont.

SES\N N 0 Rhy(OAc), (1mol%) Ph
- X -~
| Hj\ X Q
kPh "|‘2 20mol% W
S SES
X Yield(%) Ratio (Trans:Cis)
NEt, 91 2:1
OEt 57 1:3

Aggarwal, V.K. JOC 1996 61, 8368
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Mechanism of Aziridine Formation
via Sulfur Ylides

|
SO,Ar

Hou, X.L. JOC 1996, 61, 4641
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Aziridine Formation via
Guanidinium Ylides

— ) _
+
Ph/\/h\l\/\COzR
MeN NMe
\ / ROzc Ar
P
Ph” "N 1. BICH,CO,R ArCHO
- o N
MeN” “NMe '
\ , 2. Base Bn
Ph" N7 CO,R
Ishikawa, T. JACS 2001, 123, 7705
MeN ~~NHMe
/ ]

Guanidinium ylide
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N-H Aziridine Formation via
Displacement

OH
: PPhs, DIAD
Ph/\/Y\ »- Ph/\/‘>/\
NH, THF HN
OH 0803
: CISO;H, - Base /\/D/\
. . A
PPN o, 000 PRNTNS 5 ew el
NH, 97% NH3

Somfai, P Tet 2002, 58, 5979
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Aziridine Formation via
Displacement

OH

X TrCl .
PR EtoN
NH, 99%

Bryan Wakefield @ Wipf Group

OMs
1.0eq MsCl Ph/\/\‘/\
~eq Vst NHTr

EtsN, THF, rt
l 88%
OH
: PPhs, DIAD

/\/\l/\ L - Ph/\m

NHTT 99% TN

T 97%
1.25 eq SO,Cl,, I Q, 70 -
EtsN toluene, -50°C o s
Ph =
] NTr |

Somfai, P Tet 2002, 58, 5979
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Pd Mediated Aziridine Formation

PdL,

Bryan Wakefield @ Wipf Group

L. L
Pd
R ~1- R N
H“)_[ — ST R=alky! or aryl
N—- H H N H R2=Boc or Ts
B2 R? R3=Ms, Ts, etc.
| L= PPh,
L L R

lbuka, T JCS Perkin Trans 1 1998, 3703
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Pd Mediated Aziridine Formation

OR
=

NHMts

R=H or CO,Me

QR
S
NHMts
OMs

Pd(PPh3),

(cat)

95%

Pd(PPhs),
(cat)

H N H
1
Mts

81%

95

Bryan Wakefield @ Wipf Group
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H N H
|
Mts

+ /\W\

Ibuka, T JCS Perkin Trans 1 1998, 3703
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Displacement and Pd Isomeration

OMs R R
R. A NaH \_/: A= PdPPhy) = R &
) N H H N H H N H H N H
NHR |2 | I [
R R2 RZ2 R2
R=Pr' Ry=Mts Mixtures favoring trans 92:8 to 96:4
R=Bu' R,=Ts
R=Bu’ R,=Pmc¢
R=Bn Ry=Mts
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Pd Mediated Isomerization

COzMe Co,Me

Me¥7/:/ MeH—" /

H N 'H H N H
|
Ms

h 1

+
Me 2 ~joR2 Me
Y come Y come
—NMs ~NMs IfJ’rsz
+
H L2PdC02Me H COzMe
Me\i/\LJ Me\i/\/J
~NMs ~NMs PdL,
+

I b
Me \7/;00 " Me =
H\C’?‘ oy COMe XK coMme

Ms Ms
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Previous Group Work: Vinyl CF,

K/\/ 1. NaN, MeOH, 79%  NHBoc
: 2. PhaP, H,0, THF - CO,Me
0”” \ KL 2 >~ 2
C02Me 3 B0c,0, ELN. 83% M/SE(CF\/

CFs 4. MsCl, EtsN, CH,Ch,, 3

80%
1. Me,Cu(CN)(ZnCl),
2MgCl, 4LiCl, THF,
0 CONHMe

5.9 . — BocHN =

2. LIA(NHMe),, THF, I

68% 3

P. Wipf, T. Henninger, and S. Geib
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Previous Group Work:Aziridine
Opening on Solid Support

H4>(CHO
Wang Resin N

/ H
EtO),P(O EDCIL, DMAP _  (£t0),P(O Ns .
(EtO},P(OX___CO,H SHoCh (EOLPON_co,-Q

KOBU' THF
RCu(CNJ)Li J\/\/ _
X - COs— » Ns. = CO,
HJB(\’ 2 O -78°C, THF N : O
/N H H R
Ns
R=Me, n-Bu, i-Bu, Ph(CH )2, or Et
1. TFA, CHQCIQ - N /I\/\/CO M . 2
2. TMSCl. MeOl] S\N = : 2ivie Yields 55-74%
H Z
R

P. Wipf and T. Henninger
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Biological Activity of L-685,458

* Specific y-secretase in-
hibitor, thus lowering the
amount of Af protein

* Functions as a transition

H OH Ho© state analogue mimic at

™ N\)J\H ks the catalytic site of an
O _\O o) Y o

aspargyl protease.

L-685,458
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