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-yclic B-amino acid derivatives

H

mQ

NH,

natural products o antibiotics

o.M
CO,H D

CO,H -
oxetln (2) oryzoximicin (3)

transpentacin (6)

B-|actams B_amino acids chiral bU|Id|ng

blocks
Ph
HO,C / CO,H CO,Et
CE BAY Y9379 (8)
cispentacin (1) NH, NMe,
HN,  COH tilidine (4)
bioactive HO,C

compounds NH, N" Apc (5) peptides

icofungipen (7)

(a) Kiss L, Fulop F, Chem. Rev. 2014, 114, 1116. (b) Kiss L, Mandity IM, Filop F, Amino Acids 2017, 49, 1441.



- antibiotics
- antitumoral agents
- antiviral agents

lic B-amino acid derivatives

H,N
N—"=N A~ NH,
(AP o Y
I,;ll CO,H HO,C 4 N Ho o N\“/N
H,N i
o /=N J o
OHO N HN
oH I° ] Oy __NHOH
HO NH, o
Y A
OH NH, HN HNZ N NH,
Me icidi
amypurimicin (9) blasticidin S (11)
MeO o OYN\ NH,
cryscandin (10) o NJ
H,N
o N HN\\ "/OH

CEP-28122 (12)

H
O._N

Y

gougerotin (13)

OH

MeHN

o 0 R ?
H,N CO,H HZN’, \*‘COZH yNH NHOH »fNH NHOH
° H\/O R °
Y
N F1C N ) N
)\ _t-Bu 3 !
0”0 0“™N 16 ?-,

A

A-192558(15)

A-87380 (14)

R = aryl, heteroaryl; R' = acyl, Boc

Kiss L, Fllop F, Chem. Rev. 2014, 114, 1116.




cNTIAR,
eNTIARD),
o 5

_ine-containing amino acids
R R
- F-o-AAs: F COH _ CO,H

] Fluorine-containing
-F-B-AAs: _ \)\/cozH Facj‘l::cozH BocHN J\(cozH CyCIIC

R F

dFpaRs N . B-amino acids??

CO,H BocHN
R FF
FF

4,
0y <)
TUupoaANYY

- bioactive derivatives, antibacterial. antitumoral agents, peptides

Fluorinations of functionalized

_ F
alicycles: ol “oa

a game with molecules and X'~/ A\ H P
reagents

Sorochinsky A, Synthesis 2011, 43, 3045. (c) Acena JL, Sorochinsky A, Soloshonok VA, Synthesis 2012, 44, 1591. (d) Acena JL, Simon-Fuentes A, Fustero S,

Curr. Org. Chem. 2010, 14, 928. (e) Qiu XL, Qing FL, Eur. J. Org. Chem. 2011, 3261. (f) Absalom N, Yamamoto |, O’Hagan D, Hunter L, Chebib M, Aust. J.
Chem. 2015, 68, 23. (g) Fraser SA, Easton CJ, Aust. J. Chem. 2015, 68, 9.
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hly functionalized, fluorine-containing cyclic
B-amino acid derivatives

« UNIVE,
15 Ry,
o,‘)% 2,

2, )
 TUpona®

-
aims: -fluorinated, highly functionalized B-amino acid derivatives O
- fluorine-containing three-dimensional small molecules M <\:

- selective fluorinations:
_(O
C—NH C

A. - direct fluorinations:
l regio- and stereoselective

- stereo- and regioselective hydroxylation
B. - fluorine-containing building elements: fluorinated amines

Methods:
A. hydroxy-fluorine exchange
l. - regio- and stereoselective iodolactonizations

hydroxy-fluorine/oxo-difluorine exchange (,,late-stage”)
synthetic strategies

stereocontrolled transformations

Il. - regio- and stereoselective iodooxazine formation . diversely functionalized, W

Ill. - stereoselective epoxidation, regioselective oxirane openings FaeneCO R\ P-amino acid derivatives

IV. - stereoselective aziridine formation, regioselective aziridine Y L;;[ with multiple stereocenters
opening CETNHP L ultifunctionalized alicyclic

B: fluorinated amines (building blocks) c and heterocyclic scaffolds )

V. —transformations following oxidative ring-cleavage




Former results:
- hydroxy-fluorine exchange

Investigations:

- regioselectivity

- stereoselectivity

- stereocontrol

- substrate control

- new stereogenic centers

- synthesis of enantiomers

- novel synthetic approaches

of highly functionalized, fluorine-containing cyclic
B-amino acid derivatives

diversely functionalized,
B-amino acid derivatives
with multiple stereogenic centers

polyfunctionalized alicyclic
and heterocyclic building blocks

- diversity-oriented syntheses
- three-dimensional scaffolds with multiple

stereocenters

- high chemical diversity
- biological screenings
- peptide synthesis

[
(a) Kiss L, Fulop F, The Chem. Rec. 2018, 18, 266.(b) Kiss L, Fulop F, Chem. Rev. 2014, 114, 1116. (c) Kiss L, Mandity IM, Fulop F, Amino Acids 2017, 49,

dis

L ANAZS A
RV (‘)Q(.,

(- &
1S pARMACY



esis of fluorine-containing cyclic
B-amino acid derivatives

- fluorinations through ring C=C bond oxidative ring cleavage

Current presentation:

- functionalized dialdehydes: useful scaffolds for fluorinated building blocks

- selective fluorinations:

- direct fluorination: oxo-difluorine exchange (late-stage, nucleophilic)
- fluorine-containing building blocks: fluorinated amines

(" 4 . . .
CHO co Et fluorine-containing
7 CO,H co Et &2 i i
G/ NH, i oxidative v chemoselective functl.onallz_ed
NH, ring OHC NHP *NHP fluorinations -amino acid
opening OHC or : :
. CO,H . CO,H derivatives
reductive
NH, NH; CozEt aminations fluorine-containing
CO.H . -CO-Et .
. 2 with f ti lized
g *>NHP fluorinated unctionalize
. HC” **NHP amines N-heterocycles
NH2 \_ J
readily available starting materials valuable functionalized dialdehydes

polyfunctionalized scaffolds with
multiple stereogenic centers

10 1002/6]00 201801540 (c) Remete AM Nonn M FusteroS HaukkaM Fulop F Kiss L Eur. J. Org Chem 2018 3735 3742.



sis of fluorine-containing alicyclic
rivatives. Fluorinted cispentacin derivatives

- fluorinations through ring C=C bond oxidative ring cleavage

eNTIAR
W Uty 5

cispentacin

- direct fluorination:
“trans” 3,5-diformyl-substituted ethyl B-aminocyclopentanecarboxylate

oxo-difluor exchange
- chemodiscrimination

H
i O
_OX|dat|v_e =1 ,CO,Et
H%COZH ring opening 4<:[ Deoxofluor - substrate dependent
HO NHCOPh > g fluorinations
(NalO,) 3Y ,"NHCOPh CHzCly, 2h
()19 =
o=
H
T dihydroxylation (i.)_zo (i)-21 (i)-22
T (004 "trans-dialdehyde" 20 °C: 61% 20°C:21%  3:1
3 0 °C: 87% 0°C: 0% selective
CO,H MeO\H,ZN\(VEOMe
Lk/ /NH, - F H - A
(£)-18 L 1
diexo C( ";: ) /\Mj\ .
~ A L W
SFs H N"&o} Su2i >‘( o Joo
N /\ H N4l F H (,.,/‘_&\ .
J/ \L /(\!2 (') F FA/ 7 CO,Et \Cs L/,;/ Y/
o o) MeO™>4,-SF; et R /\ \
I | H4 ‘N1 ]n ’ CV
bis(2-methoxyethyl) Meof(j )2 Fﬁ 30/1(% ) /\
e |_1 —

aminosulfur trifluoride
(Deoxofluor)

a) Kiss L, Nonn
2013, 19, 2102.



sis of fluorine-containing alicyclic
rivatives. Fluorinted cispentacin derivatives

- fluorinations through ring C=C bond oxidative ring cleavage

eNTIAR
W Uty 5

cispentacin

- direct fluorination:
oxo-difluor exchange - “all-cis” 3,5-diformyl-substituted ethyl B-aminocyclopentanecarboxylate

= 1 CO,Et
- chemodiscrimination

1. dihydroxylation
4 2
- substrate directed

/ — =
CO,H -

NH, 2. oxidative I3 NHCOPh
(+)-23 ring-opening o=\ fluorinations
diendo (NalO,)

[ (¥)-24 (73%) (¥)-20
"all-cis-dialdehyde™ "trans-dialdehyde™
Deoxofluor
CH,CI,,0°C,2h
FH
FV/
. . Z CO,Et
CO,H 1. dihydroxylation H
/ NH2 _— H QN
2. oxidative N
(¥)-18 ring-opening Fo /Ik
; H O
diexo Ph
(Na|04)
(¥)-21 (52%)

3. fluorination

\Nonn v

Advances 2013, 3, 9757.
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of fluorine-containing azaheterocyclic
cid derivatives. Fluorinated azepanes

- fluorinations through ring C=C bond oxidative ring cleavage

- fluorine-containing azepane B-amino esters from “trans” and ,,all-cis” 3,5-diformyl-substituted ethyl B-aminocyclopentanecarboxylates

- fluorine-containing building blocks: fluorinated amines P con
AL
FC N J
H o)\N
- stereocontrol 0=/ Amssf\
i i s 1 C0,Et
CO,H l.dihydroxylations 5 2 CFLCH,NH, HCI, ELOH CO,Et
7 NHZ E—— 4 o /—N
2.0xidative 35 ) NHCbhz NaHCO;, NaBH,;CN FsC NHChz
(+)-18 ring-opening 0=A AcOH,20°C,3nh
diexo (Nal0 ) H (£)-27 |
(42% ,two steps from diol)

(£)-25
“trans-dialdehyde”

H
0=~ .
: - o1 Et
1. dihydroxylations 5 R CFsCHNH,HCI, ELOH w00, Et
C 0 ,H e 4 i - N >
NH, 2. 0xidative 35 ) "NHCbz NaHCOg3, NaBHZCN  FsC ‘NHCbz
(£)-23 ring-opening 0=A AcOH, 20°C,3h .
diendo (Nal0 ) L (£)-28 |
(£)-26 (78% , two steps from diol)

"all-cis-dialdehyde"

10
Abrahami RA, Kiss L, Barrio P, Fulép F, Tetrahedron 2016, 72, 7526.



of fluorine-containing azaheterocyclic
cid derivatives. Fluorinated azepanes

- fluorinations through ring C=C bond oxidative ring cleavage

- fluorine-containing azepane B-amino esters from cis and trans B-aminocyclohexanecarboxylic acids

- fluorine-containing building blocks: fluorinated amines

(o)
FsC
- stereocontrol: cis — cis
E 10,0 NHCb:
COH . , Nall,
todihydroxylations H0 e L T COQEt Jer CHNH,HCI ELOH
—_— —>2 '
T Do iHehy M0UCL L Chogy | MaRCO g HaB KON N'\
(£)-29 BEE ACOH, 20°C, 30 13
" (1]-33 |
(21% two steps from diol)
0 ,Et
Valo, H
COf gibydronylations COEL pye g0 COZEt JCF CH N, O ELOH AR
— - > '
NH2 HO"‘ - NHCb: 20°C, 1 NHCb2 NaHC03,NaBH30N N
[i)ao OIH ACOH,ZUOC,3h kCFg
(£)-31 ¥ (+]-34
' (26% ,two steps from diol)
11

Abrahami RA, Kiss L, Barrio P, Fiilép F, Tetrahedron 2016, 72, 7526.
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of fluorine-containing azaheterocyclic
cid derivatives. Fluorinated azepanes

- fluorinations through ring C=C bond oxidative ring cleavage

- fluorine-containing azepane B-amino esters from cis and trans B-aminocyclohexanecarboxylic acids

HN,  COH
- oxidative ring cleavage, reductive ring closing through reductive amination (:f
H
- stereocontrol: trans — trans e
[ 0._H i Et0,C  NHCbz
CO H . . Nal04 7
w21 dihydroxylations HO,,, WwCO,Et \.CO,Et | CF.CH.,NH-,HCI. EtOH
Q THF/H,0 X 3CH,NH,HCI, EtOH
—_— e :
NH, Ho™ NHCbz 20°C,1h NHCbz | NaHCOs, NaBH;CN r\ll\
()-35 ()-37 oA AcOH, 20°C,3h CF,
- 14 - (%)-39
(21%, two steps from diol)
p— O —
CO,Et
NalO H N
QCOZH dihydroxylations CECOZEt THFIH4O wCO.Et | CF,CH,NH,HCI, EtOH O,NHCbz
e 2 N ’ -
o _— >
NH, HOY - NHCbz 20°C,1h | H NHCbz NaHCO;, NaBH;CN N
(+)-36 OH AcOH, 20 °C, 3 h kCF3
()-38 ()-40

(26%, two steps from diol)

Abrahami RA, Kiss L, Barrio P, Fiilép F, Tetrahedron 2016, 72, 7526.



of fluorine-containing azaheterocyclic
cid derivatives. Fluorinated piperidines

- fluorinations through ring C=C bond oxidative ring cleavage

- oxidative ring cleavage, reductive ring closing with reductive amination

H,N CO,H

- stereocontrol: cis — cis
- stereocontrol; trans — trans

CO,Et CO,Et
- - 4 3 _NHP Z
COzH4_ dinhydroxylation|o CO,Et| CF;CH,NH,HCI, EtOH NaOEt, EtOH NHP
_ F
idati 2 20°C,18 h
NH, 2. oxidative 7 NaHCOj3, NaBH;CN N’ °C, 18 h N
+)-41 ring-cleavage NHP AcOH, 20°C,3 h ) R = Cbz: 75% )
®)- F3C R=COPh: 72% F,C
P = Cbz: (+)-42 P = Cbz: (+)-43

CH,FCH,NH,, EtOH
NaHCO,, NaBH;CN
AcOH, 20 °C, 3 h

CO,Et
NHCOPh
N
FHZC)

(*)-46 (53%, two steps,

from diol)

(33%, two steps, from diol)
P = COPh: (¥)-44
(53%, two steps, from diol)

(39%, two steps, from diol)
P = COPh: (¥)-45
(28%, two steps, from diol)

CHF,CH,NH,, EtOH
NaHCO,, NaBH;CN

AcOH, 20 °C,3 h . )
T 1. oxidative ring opening
CO,Et 2. ring closure
NHcoph T with reductive amination
~COEt
~ A
F2HC) NHP
P = Cbz: (+)-48
*)-47 (68%, two steps,
* (fron: diol) P P = COPh: (+)-49

Abrahami RA, Kiss L, Barrio P, Fiilép F, Tetrahedron 2016, 72, 7526.
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- stereocontrol

- extensions:

CO,Et CO,Et CO,Et CO,Et CO,R
substrate scope: fjislNHP (:j,NHP {TNHCOPh ﬁ\/rNHCOPh
( N 2 N N N E
co
2 : \\COZEt : \\COZEt Fsc) F3C) FHZCJ FzHC) CF3
NHCbz NHCbz Etozq NHCbz pozEt MeOZ(:E SCOZMG Me02C C02M9
1. oxidative z N 3 f
CO,H NHCbz cozH ring-opening <—§ O’NHCbz 9
e N N N N
2. reductive k k ) )
ring-closing CF, CF, F5;C F5;C
NHCbz
; cO,Me COR NHCbz  CO,R NHCbz CO,R
CO,Me C[
CO,Me CO,Me
(. J Nk Nk Nk N N
CF; CF; CHF, CF, kCHZF

esis of fluorine-containing cyclic

rivatives or functionalized azaheterocycles

- fluorinations through ring C=C bond oxidative ring cleavage

- ring expansion

- synthesis of fluorine-containing functionalized N-heterocycles

(a) Abrahami RA, Kiss L, Fustero S, Fiilép F, Synthesis 2017, 49, 1206; (b) Abrahami RA, Kiss L, Barrio P, Fiilép F, Tetrahedron 2016, 72, 7526

14
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esis of fluorine-containing cyclic
nctionalized azaheterocycles

- fluorinations through ring C=C bond oxidative ring cleavage

eNTIAR
W Uty 5

- synthesis of fluorine-containing functionalized N-heterocycles
- fluorine-containing building blocks: fluorinated amines

CHF,CH,NH,HCI, EtOH C@
NaHCO;, NaBH,CN N_CHF;

AcOH,20°C,3h 52 (31%, two steps)

- extensions:
- synthesis of fluorine-containing tetrahydroisoquinolines

0s0,/t-BuOH B 7
NMO, H,0, NalO,
acetone ©:>...QH THF/H,0 —o CF3CH,NH,HCI, EtOH _ @C
g 20°C,3h / 20°C, 1 h ) NaHCO;, NaBH,CN N__CFs
OH (o) AcOH, 20°C, 3 h 53 (20%, two steps)
51 (75%) - -

CH,FCH,NH,HCI, EtOH ©:>
NaHCOs, NaBH,CN N CHzF

AcOH, 20 °C,3 h 54 (76%, two steps)

mYCHg a/\l \/( 2)3 3 N\/(CF2)5CF3 N\/\(CF2)7CF3 N\/CF3
Br Br
CO‘I\/CHFZ C@‘IVCF?' CCN\/C CCN\/\/ C:N\/CH?'
15

Abrahami RA, Fustero S, Fiilép F, Kiss L, Synlett 2018, 29, 2066.

substrate scope:




luorine-containing piperidine y-amino acid

derivatives

- oxidative ring cleavage, reductive ring closing through reductive amination

- B,y-diamino acid derivatives

1.EtOH/HCI, 0 °C, 1 h

0°C,10h

- stereocontrol HN 0 2. Cbz-Cl, Et;N,THF

or PhCOCI, NaHCO,
(i)-55 PhMe, 0 °C, 1h

CF;CH,NH,HCI

0OsO,/t-BuOH PHN CO.Et
4 4
PHN\@zCOzEt NMO/H,0, acetone O’ 2
- R ) > NHCOPh

N 2,
> %

20°C, 3 h
P = Cbz: (£)-56 (65%) HO  ©OH

P = COPh: (£)-67 (53%) P = Cbz: (£)-58 (73%) N~
P = COPh: ()59 (97%) EtO,C CF,
NHCOPh
NalO,4, THF, H,0
20 °C, 30 min
Et02C N\/(CFZ)SCF3

EtOH, CHF ,CH,NH,HCI NHCOPh

4
PHN CO,Et b PHN CO,Et
m NaHCO,, NacNBH, || PHN CO2Et || NaHCO,, NaCNBH, \(j’ ’é \/@
= 7\ - EtO,C N

1N ’
kCF3

P = Cbz: (+)-60 (53%, two steps)
P = COPh: (*)-61 (61%, two steps)

" Fi ChzHN CO,Et
e U

cit N

AcOH, 20°C,3 h

o o) AcOH, 20°C, 3 h N
L CHFZ NHCbz
P =Cbz: I-8 _ .
P = GOPh: 1.9 P = Cbz: (£)-62 (60%, two steps) N\/@
P = COPh: (%)-63 (63%, two steps) EtO,C

NaHCO3, NaCNBH3

EtOH, CH,FCH,NH,HCI
AcOH, 20 °C, 3 h

PHN UCOZEt
NHP
N o= MP NaCNBH, o=
¥ N—=LCOEt ™ ~ HN CO,Et
CH,F R R
P = Cbz: (*+)-64 (20%, two steps)
P = COPh: (¥)-65 (42%, two steps)
16

Ouchakour L, Abrahami RA, Forré E, Haukka M, Fiilép F, Kiss L Eur. J. Org. Chem. 2019, doi: 10.1002/ejoc.201801540



uorine-containing piperidine y-amino acid
derivatives

- oxidative ring cleavage, reductive ring closing through reductive amination

- synthesis of fluorine-containing functionalized N-heterocycles

OsO,/t-BuOH HO
EtO,C NHCbz NaOEt, EtOH EtO,C NHCbz NMO/H,0, acetone NHCbz
20°C, 16 h 20°C, 3h R
(¥)-56 (£)-66 HO
(*)-67
NalO,, THF/H,O
20 °C, 30 min
CF;CH,NH,HCI
Et02C NHCbz NaHCO3, NaBH3CN - -
CszNUcozet AcOH, CH,Cl, (@ NHCbz
F-.C N
¥ N = 20°C,3h EtO,C Yo
o (£)-68 (25%, two steps)

1-10

Ouchakour L, Abrahami RA, Forré E, Haukka M, Fulop F, Kiss L Eur. J. Org. Chem. 2019, doi: 10.1002/ejoc.201801540 17



orine-containing piperidine y-amino acid
derivatives

- oxidative ring cleavage, reductive ring closing through reductive amination

synthesis of enantiomers

O o)
NH >——NH
H,0 HO,C NH, \ : | o
- 1S 4R + 4R©1S CAL-B: candida antarctica lipase
CAL-B
(¥)-55 (-)-70 (+)-55

enantioselectivity of hydrolysis of (£)-18 (0.05 M substrate in i-Pr,O)

reaction time Enzyme (30 temp. (°C) H,O (equiv.) ee (%) (GC)
(min) mg/mL)
140 CAL-B 60 0.5 >99

Note: similar for various bicyclic B-lactams

10.1002/ejoc.201801540 18
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orine-containing piperidine y-amino acid
derivatives

- oxidative ring cleavage, reductive ring closing through reductive amination

synthesis of enantiomers

0
N 1. EtOH/HCI | |
X NH - Yoo 1h EtOsz@mNHCbz 0s0,/t-BuoH - 02¢ Q NHCbz
PN _ X

@ 2. Cbz-Cl, Et;N,THF NMO HO OH
(+)-55 0°C,10h (+)-56 (65%) H,0, acetone
20°C,3h (-)-58 (73%)

NalO,, THF/H,O
20 °C, 30 min

Et0,C., ~.\NHCbz  CF,CH,NH,HCI
NaHCO,, NaBH;CN EtOszQmNHCbz

N - )
14 AcOH, CH,Cly, 20 °C, 3 h g o
CF; ] _
(+)-60 (54%, two steps) 1-8
ee >99%

Ouchakour L, Abrahami RA, Forré E, Haukka M, Fulop F, Kiss L Eur. J. Org. Chem. 2019, doi: 10.1002/ejoc.201801540
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formyl-substituted
cyclopentenes

highly-functionalized
fluorinated building blocks

CO,Et

NHCOPh

esis of fluorine-containing cyclic
derivatives or functionalized heterocycles

- fluorinations following ring C=C bond oxidative ring cleavage

- synthesis of fluorine-containing functionalized heterocycles C[

NH,
cispentacin

- ring-contraction

6
— 4 > i
NH2 HO\\ 3 2 NHCOPh THFIHOZO (101) (o) 3| 2 NHCOPh
(£)-30 OH 20°C,1h
+)-
(¥)-72 111
morpholine x TFA 38% (two steps)
THF,20°C, 1 h
H (o)
FF CO,Et
CO,Et )ﬁ 2 Deoxofluor »\QCOZEt
H F - H
CH,CI,, 20 °C
NHCOPh o__N 4h NHCOPh
(£)-72 (36%) Ph (x)-r1

(£)-73 (38%) regiososelective

20

Remete AM, Nonn M, Fustero S, Haukka M, Fulép F, Kiss L, Eur. J. Org. Chem. 2018, 3735-3742
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esis of fluorine-containing cyclic
erivatives or functionalized heterocycles

- fluorinations following ring C=C bond oxidative ring cleavage

CO,H
- synthesis of fluorine-containing functionalized heterocycles C(
NH,
highly-functionalized fluorinated building blocks 3 _ cispentacin
OMe
( OMe
N H
Q > SF CO,Et _
(o) 2 )
CO.Et  peoxofluor F (‘ CO.Et (AN * Sp) F)ﬁ Z-selective
H —_— 2 - -
A 2 O_N
NHCOPh
( NH Me0” N" F \Prh
(£)-71 o= )
L Ph | MeO (*)-73
1-12 £©

e N

RS wCO,Et CHF
co,H  ©O2Bn 0o WCO,Et g/ ( 2 ? co,Me
H F
NBn O. _N F  @n

NH, . NHCOPh e CO,Me H}LQ‘.‘cozEt

substrate scope:

C o CHF (0] Ph c13 NHCOPh s 5 3
NHCbz 2 NHCbz ‘
cO,Me NHCbz CO,Bn
NBn
[ I co,Me @,CHFZ Q/CHFZ ;
) g o] F,HC v
cheap six-membered materials valuable five-membered fluorine-containing structures

21

Remete AM, Nonn M, Fustero S, Haukka M, Fulép F, Kiss L, Eur. J. Org. Chem. 2018, 3735-3742
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S of functionalized, fluorine-containing cyclic
B-amino acid derivatives

(<)
7 UpomANt”

Summary and outlook:
- a combination of B-amino acid chemistry and fluorine chemistry  co,et Ft0,G  NHCbz

- diversity oriented synthesis QNHCM d
H
I\II\ Fu I\II\
H O
' EtO,C  NHCbz CFs\ / CF4 CO,Et

NT — '\Il\
I\CF CF)
3
CO,Et <« CO,Et
NHCOPh

@NHCOPh
J - /] \ J
WCOLEt EF-HC
FHLC AR s CO,Et CO,Et CO,Et 2

/[ , z

FaQ “NHCbz NHR NHR N
CO,Et PHN CO,Et PHN CO,Et F3C NHCbz
Oy 188 Y N N
{ L

L, ” ” e

FsC F3C

CHF, CH,F - regio- and stereoselectivity
H H - stereo- and substrate control

g F Co,Et F F WCO,Et ) ) _ - biological (antifungal or antiviral) evaluations
COEt F~ WwCOEt 7= - scaffolds with multiple stereogenic centers : ,
H H - synthesis of novel peptides

- high chemical di it
o o 'gh chemical civersity - highly substituted, three dimensional building

NHCOPh \f NHCOPh Y/ ) o
Ph Ph - general applicability blocks in pharmaceutical research

a) Kiss L, Fulop F, The Chem. Rec. 2018, 18, 266; Ouchakour L, Abrahami RA, Forré E, Haukka M, Filop F, Kiss L Eur. J. Org. Chem. 2019, do: 22
10.1002/ejoc.201801540; (c) Remete AM, Nonn M, Fustero S, Haukka M, Fulop F, Kiss L, Eur. J. Org. Chem. 2018, 3735-3742.
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