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NAME svv-300
EXPNO 3
ppm erocro 1
Date_ 20181002
Time 0.16
- INSTRUM spect
R 4 PROBHD 5 mm QNP 1H/15
I ﬁ | 0.8 EULPROG cosygpaf
7 . TD 2048
SOLVENT DMSO
“ NS 1
* DS 8
1.0 swH 1200.384 Hz
9 s FIDRES 0.586125 Hz
¥ _‘ﬁ' < g ¥ a0 0.8531103 sec
L F. RG 512
h DW 416.533 usec
- DE 6.50 usec
1.2 TE 297.8 K
DO 0.00000300 sec
188 % 3 1.48689198 sec
; D13 0.00000400 sec
1.4 D16 0.00020000 sec
INO 0.00083305 sec
CHANNEL fl ========
1H
_1.6 5.15 usec
10.30 usec
0.00 dB
400.1306002 MHz
= 1 -8 ------ GRADIENT CHANNEL ===m=
GPNAM1 INE.100
GPZ1 10.00 %
P16 1000.00 usec
NDO 1
20 10
SFO1 400.1306 MHz
FIDRES 12.003918 Hz
SW 3.000 ppm
- FnMODE QF
l @ iyt 2.2 34 2048
! v SF 400.1300129 MHz
WDW SINE
_ SSB 0
. Proe = LB 0.00 Hz
& $ s = 0
PC 1.40
Y % @ SI 2048
: MC2 OF
-2.6 ¢ 400.1300129 MHz
WDW SINE “,
T T T T T T T T T T SSB ac o
LB 0.00 Hz
26 24 22 20 18 16 14 12 10 08 ppm o ; [ D>

(1R*,35*,4R*)-3-Methylbicyclo[2.1.0]pentane-1-carboxylic acid (10a) (COSY) (DMSO-ds)

S55



#ov-300

1H PROCHO 1
Date_ 20182002
Tinm 0.08
THSTROM pact
PROBHD 5 mm QUP /1S
FULPROG
™ 2768
st oo
s
o

b A |

Rl it kaahad [kt bl /i’ e isbsnny i ol oot bt it M) itk iiaibn’ biiiasuni /! Bibiliuicin ibinaiecs! s
27 26 25 24 23 22 21 20 19 18 1.7 16 15 14 13 12 1.1 1.0 09 038 0.

SELNOESY

A

A\

T T T T T T T T T T

T T aF J T T T T I T
27 26 25 24 23 22 21 20 1.9 18 1.7 16 15 14 1.3 12 1.1 1.0 09 038

R W Rl

SELNOESY

T | T I I [ I I I I I T I I T I T I I I T T
27 26 25 24 23 22 21 20 19 18 1.7 16 15 14 13 12 11 1.0 09 08 0.7 ppm=

R I

(1R*,35*,4R*)-3-Methylbicyclo[2.1.0]pentane-1-carboxylic acid (10a) (H-H NOE) (DMSO-dg)

S56



wL
€L
ST’L
0€L
—_—

€L
w©eL
€€L
SE€L
LEL

STCT — //

Fo00'T

o1 |

1071

M/ﬁo.ﬁ [

E€0T

00T

oy

Foor |

T

13.0 12.5

0.0

0.5

20 15 1.0

2.5

40 3.5 3.0

4.5

6.0 55 5.0

80 75 7.0 6.5
ppm

8.5

9.5 9.0

11.5 11.0 10.5 10.0

12.0

(1R*,3S* 4R*)-3-Phenylbicyclo[2.1.0]pentane-1-carboxylic acid (10b) *H NMR (DMSO-dg)

S57



2 5 IR N N® < ¢

< 1 B © o® i ¢

~ < N NN [+e] MmN T ™M

~— - — o (2] mMm m NN

@ N, ERVEERY)

”,
/% fo)
HO

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 T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

ppm

(1R*,3S* 4R*)-3-Phenylbicyclo[2.1.0]pentane-1-carboxylic acid (10b) *C NMR (DMSO-ds)

S58



HSQC

ppm

24

26

28

30

32

34

36

38

-40

42

ppm

NAME R1409481
EXPNO 2
PROCNO 1
Date 20190314
Time 10.34

INSTRUM spect
PROBHD §mm QNP 1H/1
PULPROG  hsqcedetgp

1

D 1024
SOLVENT DMSO
NS 2

DS 16

SWH 1502.404 Hz
FIDRES 1.467191 Hz
A 0.3411700 sec
RG 49152

bW 332.800 usec
DE 6.00 usec

TE 6832 K
CNST2 145.0000000

do 0.00000300 sec

D1 2.00000000 sec

a4 0.00172414 sec
dil 0.03000000 sec
di3 0.00000400 sec
D16 0.00020000 sec
D21 0.00344830 sec
DELTA 0.00222270 sec
DELTAL  0.00071614 sec

INO 0.00009945 sec
STICNT 0
ZGOPTNS

CHANNEL 1 ===:
1H

FIDRES

S|
SF
WDhW

= GRADIENT

S 39.998 p)
FaMODE  Echo-Anf
SI

9.80 usec
19.60 usec
1000.00 usec

0.00 dB
499.8752497 MHz

10.
40.00

SINE.100
80.00 %
20.10 %

1000.00 usec

2

2]

125.6972 MHz
50.276520 Hz
pm

1024
499.8740059 MHz

OSINE

(1R*,35*,4R*)-3-Phenylbicyclo[2.1.0]pentane-1-carboxylic acid (10b) (HSQC) (DMSO-ds)

CHANNEL [2 ========

dB
125.6971878 MHz
CHANNEL =====
00

tiecho
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A MM A ERoc
PROCNO 1
ppm Date_ 20190314

Time 10.42
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG cosygpaf
8 ks ™ 1024
5 ” i, 1 '4 SOLVENT DMSO
&8 w e NS 1
= DS 16
SWH (
FIDRES
-1.6 A0
RG
‘ - DW
8 i [ DE
—<;J‘ g bl iﬁ g TE 683.2 K
do 0.00000300 sec
1.8 ©oL 2.00000000 sec
dl3 0.00000400 sec
Dlé 0.00050000 sec
INC 0.00066685 sec
-2.0
9.50 usec
m 9.50 usec
0.00 dB
499.8752497 MHz
@ 2.2 GRADIENT CHANNEL ==m==
" 5
'_2.4 1
@ ot
499.8752 MHz
11.715528 Hz
3.000 ppm
-2.6 ey
. 1024
499.8740069 MHz
SINE
0
. 0.00 Hz
= # 80 -28 :
% ;) 1.40
1024
499.8740069 MHz
SINE Ph/

0
0.00 Hz
0

28 26 24 22 20 18 16 14 ppm

(1R*,35*,4R*)-3-Phenylbicyclo[2.1.0]pentane-1-carboxylic acid (10b) (COSY) (DMSO-dg)
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(1R*,3S* 45*)-3-Fluorobicyclo[2.1.0]pentane-1-carboxylic acid (10c) *H NMR (DMSO-dg)
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(1R* 3S* 45*)-3-Fluorobicyclo[2.1.0]pentane-1-carboxylic acid (10c) *C NMR (DMSO-dg)
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(1R*,3S* 45*)-3-Fluorobicyclo[2.1.0]pentane-1-carboxylic acid (10c) **F NMR (DMSO-ds)
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(1R*,35*,4S*)-3-Fluorobicyclo[2.1.0]pentane-1-carboxylic acid (10c) (COSY) (DMSO-dg)
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(1R*,35*,45*)-3-Fluorobicyclo[2.1.0]pentane-1-carboxylic acid (10c) (HSQC) (DMSO-ds)
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(1R*,35*,4S*)-3-Fluorobicyclo[2.1.0]pentane-1-carboxylic acid (10c) (NOESY) (DMSO-ds)
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(1R*,3S* 45*)-3-Methoxybicyclo[2.1.0]pentane-1-carboxylic acid (10d) *H NMR (DMSO-dg)
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(1R*,3S* 45*)-3-Methoxybicyclo[2.1.0]pentane-1-carboxylic acid (10d) *C NMR (DMSO-dg)
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571



g g8 %% 83
Br R N S
“,
/% o
HO
M DAt

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 T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

ppm

(1R*,3S* 45*)-3-Bromobicyclo[2.1.0]pentane-1-carboxylic acid (10e) *C NMR (DMSO-ds)

572



YET
SETA
SET A
9e'T
19T
€9°'T 1
S9'T
86'T 4
66°T
T0°C o
207y
112 4
[ARA
€T°Z
P A
STT S
o1z

[A*y4
€5°C
¥S'C

vS'T

Ly'E
8b'e
8b'e
6b'E

Il

oot |
Fo00'T

F00'T

=001

Feor

JJL

Eeot |

10.5 10.0 9.5

40 35 30 25 20 15 10 0.5 0.0

4.5

7.5 7.0 60 55 5.0
ppm

8.0

8.5

9.0

12,5 12.0 11.5 11.0

13.0

(1R* 3S* 45*)-3-Azidobicyclo[2.1.0]pentane-1-carboxylic acid (10f) *H NMR (DMSO-ds)
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(1R*,3S* 45*)-3-Azidobicyclo[2.1.0]pentane-1-carboxylic acid (10f) *C NMR (DMSO-ds)
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(1R* 3S* 45*)-3-Hydroxybicyclo[2.1.0]pentane-1-carboxylic acid (10g) *H NMR (DMSO-dg)
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e e *@ PULPROG Qcosyé{pj}é
> D 0
o - @ a i 1 -5 5’:.5;1_\ ENT DY,S/Z
v SWH 2741.228
9 @ FIDRES 1 90
PO 8
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¢ - o o
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3.0
&
4 - 3.5
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®
5.5 HO,
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(1R*,35*,45*)-3-Hydroxybicyclo[2.1.0]pentane-1-carboxylic acid (10g) (COSY) (DMSO-dg)
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(1R*,35*,4S*)-3-Hydroxybicyclo[2.1.0]pentane-1-carboxylic acid (10g) (HSQC) (DMSO-d)

(4] 1
20180829
20.
INSTRUM

speet
PROBHD §mm QNP 1H/1
PULPROG _hsqeedetgp

1024
§ ENT DMSO
N 2

DS
SWH 2741228 Hz
FIDRES  2.676980 Hz
AQ 0.1870100 sec
RG 49152
DW 182.400 usee
DE 6.00 usec
683.2
CNST2  145.0000000
do 0.00000300 sec
D1 2.00000000 sec

DELTAL  0.00071614 sec
INO 0.00003975 sec
STICNT 0
ZGOPTNS

PL1 0.00
SFO1 499.8756246 MHz

CPDPRG2
NUC2
P

.00 dB
125.6997017 Mz
ENT CHANNEL =====
) SINE.100
GPNAM2  SINE.100
GPZ 80.00 %
GPZ2 20.10 %
P16 1000.00 usec
NDO 2
™ 128
SFO1 1256997 MHz
FIDRES 98.270439 Hz
SW 100.069 ppm

FnMODE  Echo-Antiecho
SI 1024

SF 499.8740059 MHz
WDW OSINE

HO,

Co.H
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(1R* 3S* 4S5*)-tert-Butyl 3-((tert-butyldimethylsilyl)oxy)bicyclo[2.1.0]pentane-1-carboxylate (12g) *H NMR (CDCls)

582



2 < o M © NH N o ~
o a 0 —® R AN— O N
I R & me JQIR B ¥
e O \ VoSNNI
cl
H /s
~_
/%
A~o0
o
)Vcw
N JJ, ol
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 T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

ppm

(1R*,3S* 4S*)-tert-Butyl 3-((tert-butyldimethylsilyl)oxy)bicyclo[2.1.0]pentane-1-carboxylate (12g) *C NMR (CDCls)

S83



n < m ODDDONNO DO ®®© -
vowo @INNN NN TS S 1
(e} [ERCRY) NNANNNNNNNN -

1 0.94{ —
2.00-x

T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0
ppm

N o 200z
w
= 1 9.04=

2.0 .5 1.0 0.5 0.0

tert-Butyl 4-oxocyclopent-1-enecarboxylate (13g) *H NMR (CDCls)

S84



I e By ~ N onm

o) Y 0 ~N b 0 LN

<} © © ) o m NN

& o - - - ® 0 NN

[ (Y4

(o]
'_'3
e s
|
Il ) A

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 T T 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 90 80 70 60 50 40 30 20 10 0

ppm

tert-Butyl 4-oxocyclopent-1-enecarboxylate (13g) **C NMR (CDCls)

585



Br

H,C

1/

F09°0
Bop0

0.0 -0.5

0.5

3.5 3.0 2.5 2.0 1.5 1.0

4.0

5.0 4.5
ppm

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.0

(3S*,4R*)-tert-Butyl 3-bromo-4-methylcyclopentanecarboxylate (15a) *H NMR (CDCl3)

586



&1 8% 38 RRN8RSHR 88 QP
c R Ssg oS NrhdoooYyY %@ NEN
Hy Br =~ o @ © © TTETFFTIFTm AN -
\/ 0% |l Y v 0%

H,C

. P " o . T w il p— w M‘J J
LT o w Ay Mo W Y iy W WA AWy AN

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 T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
ppm

(3S* 4R*)-tert-Butyl 3-bromo-4-methylcyclopentanecarboxylate (15a) *C NMR (CDCls)

S87



.

1.5

st

€T
€eC
vE'T
9T~

e
29T~
+9'7
vu.ww
997

197
69°C
vz
1t
18'C 1
¥8°C
86'C
10°€
£0°¢
v0°€
sze -
oz'e
87°€ |
62°€

om.m;& - \k E00T |

]
g

H/No.ﬁ
H\OOA

/////

I
g

T

L9v
89't
69t

&L

6C°L - t
. e —_ FC0E

€€L 5 —_ = B0z

SEL \

9€'L

Br
o

588

0.0

0.5

1.0

2.0

2.5

H/HO.N I

4.0 3.5 3.0

4.5

5.0
ppm

6.0 5.5

8.5 8.0 7.5 7.0 6.5
(3S*,45*)-tert-Butyl 3-bromo-4-phenylcyclopentanecarboxylate (15b) *H NMR (CDCls)

9.0

9.5

10.0



¥ a @ G O © =] ] —=Q NS

~N (2] NN AN [=3 fo] — N o o

— — — o @ wn n < < M N

N | [

Br
o] o
Hs CH,
H,C
|
| |

T v T v T v T v T v T v T v T v T v T v T v T v T v T v T v T v T v T v T v T v T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

ppm

(3S*,4S*)-tert-Butyl 3-bromo-4-phenylcyclopentanecarboxylate (15b) **C NMR (CDCls)

589



T
Ty
60°C 7
[a%4
91T
TTC
€27
17
YET
LT
0'C
Ty
T A
8b'C
667
TS'CA
TLT

TETET T

e

€17
ST
1we~¥
6r7~
S0'E~_
90T
mqm\\

68'€
om.M&
ﬁm.m)

16°€
Nmmu
mm@\\i
¥6°€ 7

mqmuw
96°€ |
96°€

6]
86°€
66'€
00t
ﬂﬁvpﬁ
bt
(T
8Lt
8

=

ﬁm._u%
00°'s

Br

(

—

HyC

Tw.o

Fars

5.5

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0

10.0

ppm

(3S* 4R*)-tert-Butyl 3-bromo-4-fluorocyclopentanecarboxylate (15¢) *H NMR (CDCls)

S90



85 298RR 3§ RARYEBRERRAOR
F Br xR Rt IR = BO BB S CG MMM MmN
— - [l e N0} © TFEFFTFTFmomommmmna
W SN\ N

>
(@]
o

o
o

z | . i 1L

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 T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
ppm

(3S* 4R*)-tert-Butyl 3-bromo-4-fluorocyclopentanecarboxylate (15¢) *C NMR (CDCls)

S91



——-179.59
~ -182.29

F Br
(0] O
Hﬁ/{\ cHy
H,C

II—

—rr - r T T T+~ —T1 T+~ & —T7T T T 1T 1T T 1T T = T =T

-70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 -230

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 T
110 100 90 80 70 60 50 40 30 20 10 O -10 -20 -30 -40 -50 -60
ppm

(3S* 4R*)-tert-Butyl 3-bromo-4-fluorocyclopentanecarboxylate (15¢) *°F NMR (CDCls5)

S92



L6'T
L6'T
86'T
66T
66T
00'C
T0C
(44
8¢'C
6C°C
1€
9T
8t'C
0S¢
IS¢
€5°C
§SS'C
98¢
48T
8S°C
6SC
09°C
T9C
ST'E
LTE
8T'E
oce
e
9€’e
9€’e
8€'¢
ov'E
ob'e
0Le
86'€
86'€
66°¢
66'€
SEY
[Sad
05y
R4
[4°n4

]

]

]

]

]

]

]

i. —_— = ot
]

NF — == Feor |
: — =
W E10¢
— u =00 |
Y — o

~ —_— — S0

W ~ =570

Br

CHy
i C
O/ "

~0

2.5 2.0 1.5 1.0 0.5 0.0

3.0

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5

10.0

ppm

(3S* 4R*)-methyl 3-bromo-4-methoxycyclopentanecarboxylate (15d) *H NMR (CDCls)

S93



g o o TOOMWON MmuUnNN ~
n © “ Yo weoq 0¥ 1@
S 3 3 RERI SRR ERERAA
/CH3 [ N g SN
(0] Br
CH,
O/
|
Wl
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 T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

ppm

(3S* 4R*)-methyl 3-bromo-4-methoxycyclopentanecarboxylate (15d) **C NMR (CDCl5)

594



oY mMA-AAN-“oOoMANTTIEMOTTIFaAaNNNO
MmN NNL L ANNNN" =A== oa
ANNNNNNNNNAAA A A A A= O
/%O
o
CH;

g 3 $283 2
o~ o — O - (a2}
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 T T T T T T T T T
100 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
ppm

(1R*,3R* 4R*)-tert-Butyl 3-methylbicyclo[2.1.0]pentane-1-carboxylate (16a) *H NMR (CDCl5)

S95



173.06
79.65

H,C, RRARRRZY
\ [\
/% o
0]
)ﬁ Ch
I
WWWWWWWWMWWWWWMNUWMJLWWMMMM
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 T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

ppm

(1R* 3R* 4R*)-tert-Butyl 3-methylbicyclo[2.1.0]pentane-1-carboxylate (16a) **C NMR (CDCls)

596



NRARZ2 8RR 335 © RRRRIARKS
= NNKNKNKNKN 66 MaNN N (s |
/ ~| & ~ N | &=
/%o
3 /
J [ f /
CH,
H,C CH,

T g
h} o
) -

05 100 95 90 85 80 75 70 65 60 55 50 45
ppm

(1R*,3R* 4R*)-tert-Butyl 3-phenylbicyclo[2.1.0]pentane-1-carboxylate (16b) *H NMR (CDCl5)

S97



o \n nmm

© - ERCEN © —HnmoouwnY

o a @0 O 13 = omnmnAN®©Q

N < N NN S ¥ 0N o

- - P b} @ MANNNANAN
NI NN

H,C

CH,
CH,

210 200

— : : : : :
190 180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10 0
ppm

(1R*3R* 4R*)-tert-Butyl 3-phenylbicyclo[2.1.0]pentane-1-carboxylate (16b) **C NMR (CDCl5)
S98



EV'T
¥S'T 1
SS'T
SS'T
9S°T
9S°T 1
(5T
¥o'T 1
S9'T 9
99°'T
99°'T 4
L9°T
69'T
69T
0L°T
TLT A
LT A
LT A
WUT—F
€Lt
VLT
vLT
SS°CT
89'C
89'C
69°C
04T
(VVAr4
LT
we
€L°T
€LT
€L'C
vL'T
SL'T
ST

r

L6V
86
86
66t
00°'s
10°S
80°S
60°'S
oT's
[
T's
[4%°1
€T'S

) e e N

.....

|

I

JS

0°'6
T0°T

ot |

Toot

Foor |

9.5

T
10.0

ppm

(1R* 3R* 45*)-tert-Butyl 3-fluorobicyclo[2.1.0]pentane-1-carboxylate (16¢) *H NMR (CDCls)

S99



=8 258 55353 338
F, INES &S o S HOOKN SO o
- o 0 0™~ MmN NN
\D Vv NP RSN
/o
(0]
CH;
|
| I
|
|
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 T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

ppm

(1R* 3R*,45*)-tert-Butyl 3-fluorobicyclo[2.1.0]pentane-1-carboxylate (16c) *C NMR (CDCl5)

5100



0
(@)
?\u\“"
175.50

T T T T T

L B e e e A
110 100 90 8 70 60 50 40 30 20 10 O ~-10 -20 -30 -40

T T 1 T T 7T

T T T
-50 -60 -70 -80 -90 -100 -110-120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 -230
ppm

(1R* 3R* 4S*)-tert-Butyl 3-fluorobicyclo[2.1.0]pentane-1-carboxylate (16c) **F NMR (CDCls)

5101



81T
61T 4
6T'T
6T'T 4
61T 4
0Z'T 4
0Z'T §
0T'T o
12T
15°T
ST
€S°'T
SS'T A
SS'T A
9G8°T \
09'1
9T
€91
L1

Nf’l—'

f
wmﬁkﬂ
08'1
EgLﬁ
461

961 1

hmﬁ;ﬁ
2]

e
€2
vz
szT
744
€5
€5
v5'T
ss'T
%4
%4
597
597
19T
69'C 1
69°C 1
81°€
1€°€
oc¢
og’e
oge
1€
157
1€
1€
8€€
19°€
197
¥6°€
$6°€
S6°€ 1
96°€ 1
16°€ -

CHy

—
T

—

~

—

e
N
[/
—

.:.::A

-0

Mﬁ/(Mw.H
0T

wE€E0

=990

=00C

o

CH,

Eeeo |

290 |

[

Fooe |

3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.0

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45
ppm

10.0

(1R* 3R* 45*)-Methyl 3-methoxybicyclo[2.1.0]pentane-1-carboxylate (16d) *H NMR (CDCls)

5102



173.26
173.09

] I o —= N0 oONSMm T!o
S s 5 @O ANGm SN
S v 0 W MNS S T0a
CH, K1 ~ ] in i Mm@mEe NN
/ v I \ N
/‘\ o
v
CHy
|
T T T T T T v T v T v T v T v T v T v T v T v T v T v T v T v T v T v T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

ppm

(1R*3R* 45*)-Methyl 3-methoxybicyclo[2.1.0]pentane-1-carboxylate (16d) **C NMR (CDClIs)

5103



@ N © QOO ORNNONTAIOOYINTMANNSTTDDDONNM
= RNRNNNNRNNNRTTOOOOOYOYY YT
N*%‘! <+ ¥ < NANNNNNNNNNNN™S ™ A A A
/%O
o
)ﬁcw
c S vl /
HC o,
|
| ML_—
. A L
g A AT
< e < ]
- - - N o
T T

T T T T T T

4.0 3.5 3.0

T T T T T T T T T T T T T T

T T v .
10.0 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45
ppm

(1R* 3R* 4S5*)-tert-Butyl 3-azidobicyclo[2.1.0]pentane-1-carboxylate (16f) *H NMR (CDCls)

5104



2 < wn Qn v [y =}
— N a YTmo MmN
~ (=] o o O - O
— @ wn Mm AN N~
\ NIV
+ N
=N
/% o
O
)ﬁ CH,
TR r———_
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 T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

ppm

(1R* 3R* 4S5*)-tert-Butyl 3-azidobicyclo[2.1.0]pentane-1-carboxylate (16f) *C NMR (CDCls)

5105



ov'T q
b1
LAk
SH'T
SP'T
9T
9T -

1.0

15T
75°T o
— e
ST -
mm.ﬁ T — Mo

bs'T \

bS'T

0e'T
ST
ST
9z
9T
T

2 00T

'z = L
e

S9'C L 2
59z M
997 |
192

19T | 0
197

69°C |

1.5

2.0

2.5

BI0T

3.5

69°C

9EY
LEY
8ey
6EY
6EY

4.5

5.0

5.5

7.0

7.5

8.0

8.5

=
o
/%T\c
(]
CHy
T
9.5

HO,
T :
10.0

ppm

(1R* 3R* 45*)-tert-Butyl 3-hydroxybicyclo[2.1.0]pentane-1-carboxylate (16g) *H NMR (CDCls)

5106



172.40
80.39
60.94

—33.37

\ 3258

_28.04

- 19.49

X 18.86

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 T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
ppm

(1R* 3R* 4S*)-tert-Butyl 3-hydroxybicyclo[2.1.0]pentane-1-carboxylate (16g) *C NMR (CDCls)

5107



120
6£°0
£0°T A
80°T
60°T
TTT o
om.ﬁg

ey
TET A

NwﬁJﬁ
£€°T
g1
se'T
omﬁwﬂ
9e'T
a4
vee
szT
9T'T
9z'e m
52 7
ﬂtNu
a4
bz
9'Z
o'z
€5z
5z
sz ]
957 |
/5T
85°C

€6°'TT —

HC,

.:.::\N

HO

#00°1

0T

10T

F00'T

Ll

\L EI0'T

Rooe |

0T [

Feot |

T

T

T

T

T

T

T

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
ppm

9.0

13.0 12,5 12.0 11.5 11.0 10.5 10.0 9.5

(1R* 3R* 4R*)-3-Methylbicyclo[2.1.0]pentane-1-carboxylic acid (17a) *H NMR (DMSO-dg)

5108



E O T O m o %

o nNe ~¥o

~N o N o OO

H;C, - MAN N

\ N

<o
HO
AN O A

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 T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

ppm

(1R* 3R* 4R*)-3-Methylbicyclo[2.1.0]pentane-1-carboxylic acid (17a) **C NMR (DMSO-dg)

5109



Ccosy

NAME svv-300

EXPNO 3

PPM PrOCNO 1

Date 20181002

Time 0.16

& INSTRUM spect

w . PROBHD S mm QNP 1H/15
3 e # 5 e =

1 0-8 iIéLPROg cosygpaf

-1.0 o

1.2 DE

EEL &*

%\j,
oo
=1
w
cocoro

L 1.4 bic

.00083305 sec
-------- CHANNEL fl =mw=mmmm=

1.6
1.8

2.0

& ’ % o -2.2

= i 2.4 = :
- 4 b PC 1.40

A % sI 2048

" MC2 QF
2.6 sF 400.1300129 MHz

WDW SINE

T T T T T T T T T T {355 .- “0
2.6 2.4 2.2 2.0 1.8 1.6 1.4 12 1.0 0.8 ppm o 000 e

COH

(1R*,3R*,4R*)-3-Methylbicyclo[2.1.0]pentane-1-carboxylic acid (17a) (COSY) (DMSO-ds)
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(1R*,3R*,4R*)-3-Phenylbicyclo[2.1.0]pentane-1-carboxylic acid (17b) (COSY) (DMSO-ds)
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(1R*,3R*,4R*)-3-Phenylbicyclo[2.1.0]pentane-1-carboxylic acid (17b) (HSQC) (DMSO-ds)
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RG 49152

bw 249.600 usec
DE 6.00 usec

TE 6832 K

CNST2 145.0000000
do 0.00000300 sec
D1 2.00000000 sec
d4 0.00172414 sec
dil 0.03000000 sec

D21 0.00344830 sec
DELTA  0.00222270 sec
DELTAL  0.00071614 sec
INO 0.00003975 sec
STICNT 0

=== CHANNEL [] ====== —
1H
9.80 usec
19.60 usec
1000.00 usec

PL1 0.00 dB
SFO1 499.8752497 MHz

======== CHANNEL 2 ======
CPDPRG2 garp
NuC2 13C
P3 4.30 usec
8.60 usec
PCPD2 60.00 usec
PL2 10,00 dB

PL12 .00 dB
SFO2 125.6997017 MHz

GRADIENT CHANNEL =====
SINE.100

SFO1 125.6997 Miz
FIDRES 125786163 Hz
SW 100.069 ppm

FuMODE  Echo-Antiecho
S|

s 1024
SF 499.8740059 MHz
'DW OSINE

Ph

CO,H
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(1R*,3R* 45*)-3-Methoxybicyclo[2.1.0]pentane-1-carboxylic acid (17d) *H NMR (CDCls)
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5119



12.32
39
38
37
36
35
70
70
68
68
67
65
65
60
59
59
58
58
57
57
57
56
55
54
53
52
44
43
43
42

#—I—4

4
<
-

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 T T T

13.0 12,5 12.0 115 11.0 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0
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(1R*3R* 4S*)-tert-Butyl 3-((4-nitrobenzoyl)oxy)bicyclo[2.1.0]pentane-1-carboxylate (18g) *H NMR (CDCl5)
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(1R* 3S* 45*)-tert-Butyl 3-aminobicyclo[2.1.0]pentane-1-carboxylate (19) *H NMR (CDCl5)

5126



172.66

o < — < M~
S S = odR
HN, 8 g L SIS
\/ I NI
/o
(@]
CH,
|
T AR AUV RN A OGN LA A Y v T R YO e A R W'/'W A , i
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 T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

ppm

(1R*,3S* 4S*)-tert-Butyl 3-aminobicyclo[2.1.0]pentane-1-carboxylate (19) **C NMR (CDCl5)
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(1R* 3R* 4S*)-tert-Butyl 3-aminobicyclo[2.1.0]pentane-1-carboxylate (20) *H NMR (CDCl5)
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(1S*,2S* 4R*)-4-Carboxybicyclo[2.1.0]pentan-2-aminium 2,2,2-trifluoroacetate (21) *H NMR (DMSO-ds)
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(1S*,25* 4R*)-4-Carboxybicyclo[2.1.0]pentan-2-aminium 2,2,2-trifluoroacetate (21) **C NMR (DMSO-d)
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(1S*,2S* 4R*)-4-Carboxybicyclo[2.1.0]pentan-2-aminium 2,2,2-trifluoroacetate (21) *°F NMR (DMSO-ds)
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(1S*,25*,4R*)-4-Carboxybicyclo[2.1.0]pentan-2-aminium 2,2,2-trifluoroacetate (21) (COSY) (DMSO-ds)

ppm

NAME R1256835
EXPNO 3
PROCNO 1
Date_ 20180808
Time 19.02
INSTRUM spect
PROBHD S mm QNP 1H/1
PULPROG cosygpaf
D 1024

SOLVENT DMSO
NS 1

)
25
d13 0.
0.
INO 0.

GPNAM1
GPNAM2
GPZ1
GPZ2

1024
SF 499.8740069 MHz
WDW SINE
SSB Q0
1B 0.00 Hz
GB )

sI 1024

SF 499.8740069 MHz
WDW SINE

0
LB 0.00 Hz
GB [}

[

CO,H
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145.0000000
00000300 s
00000000
.00172414

00020000

00344830

222270

00071614

000033975 sec
0

>

coocococooonO
o

p4 8.60
60.00

PL2 10.00 dB
PL12 40.00 dB
SFO2 125.6997017 MHz

= GRADIENT CHANNEL
SINE.100
SINE.100

80.00 &

3

20.10 %

1000.00 us
2

+

H3N,

100.06

Echo-Antiecho ‘
SI 1024
SF 499.8740059 MHz
WDW QSINE

CFsCO;  GouH

(1S*,25*,4R*)-4-Carboxybicyclo[2.1.0]pentan-2-aminium 2,2,2-trifluoroacetate (21) (HSQC) (DMSO-ds)
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(1S*,2R* 4R*)-4-Carboxybicyclo[2.1.0]pentan-2-aminium 2,2,2-trifluoroacetate (22) *H NMR (DMSO-dg)
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(1S*,2R*,4R*)-4-Carboxybicyclo[2.1.0]pentan-2-aminium 2,2,2-trifluoroacetate (22) **C NMR (DMSO-ds)
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(1S*,2R*,4R*)-4-Carboxybicyclo[2.1.0]pentan-2-aminium 2,2,2-trifluoroacetate (22) *°F NMR (DMSO-d)

5138



g < a aoonNwVLMmMANMAN—=OMANN—
S N - AN CSCB@BonhnbhmNNNN
S RIN B NN NN
\ HC o Y | V==
HaC )
o[>
A~<o
S HO S / I
| ! I Loy
N W
T T i\ e ey
S S S 555558
i e 2 i
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 T
13.0 12,5 12.0 11.5 11.0 10.5 10.0 9.5 9.0 7.5 . .

(1R* 3S* 45*)-3-((tert-Butoxycarbonyl)amino)bicyclo[2.1.0]pentane-1-carboxylic acid (23) *H NMR (DMSO-ds)
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(1R* 3R* 45*)-3-((tert-Butoxycarbonyl)amino)bicyclo[2.1.0]pentane-1-carboxylic acid (24) *H NMR (DMSO-ds)
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(1R*,35*,45*)-3-((((9H-Fluoren-9-yl)methoxy)carbonyl)amino)bicyclo[2.1.0]pentane-1-carboxylic acid (25) *H NMR (DMSO-ds)
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(1R*,3S*,45*)-3-((((9H-Fluoren-9-yl)methoxy)carbonyl)amino)bicyclo[2.1.0]pentane-1-carboxylic acid (25) *C NMR (DMSO-ds)
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(1R* 3R* 45*)-3-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)bicyclo[2.1.0]pentane-1-carboxylic acid (26) *H NMR (DMSO-dg)
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tert-Butyl 3-hydroxycyclopentanecarboxylate (29) *H NMR (CDCls)
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tert-Butyl 3-bromocyclopentanecarboxylate (30) **C NMR (CDCls)
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tert-Butyl bicyclo[2.1.0]pentane-1-carboxylate (31) *H NMR (CDCl3)
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cis-4-Carboxybicyclo[2.1.0]pentan-2-aminium chloride ((1S,2S,4R)-23 or (1R,2R,4S)-23) *H NMR (DMSO-dg)
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cis-4-Carboxybicyclo[2.1.0]pentan-2-aminium chloride ((1S,2S,4R)-23 or (1R,2R,4S)-23) *C NMR (DMSO-ds)
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trans-4-Carboxybicyclo[2.1.0]pentan-2-aminium chloride ((1S,2R,4R)-24 or (1R,2S,4S)-24) *H NMR (DMSO-ds)
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trans-4-Carboxybicyclo[2.1.0]pentan-2-aminium chloride ((1S,2R,4R)-24 or (1R,2S,4S)-24) *C NMR (DMSO-dg)
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N4

(1R*,35*,4R*)-3-phenylbicyclo[2.1.0]pentane-1-carboxylic acid 10b (conformer A) ORTEP diagrams
(Thermal ellipsoids are shown at 30% probability level)
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(1R*,35*,4R*)-3-phenylbicyclo[2.1.0]pentane-1-carboxylic acid 10b (conformer B) ORTEP diagrams
(Thermal ellipsoids are shown at 30% probability level)
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N4

(1R*,3R*,4R*)-3-phenylbicyclo[2.1.0]pentane-1-carboxylic acid 17b ORTEP diagrams
(Thermal ellipsoids are shown at 30% probability level)
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(1S,2S,4R)-3-aminobicyclo[2.1.0]pentane-1-carboxylic acid hydrochloride (1S,2S,4R)-21 ORTEP diagrams
(Thermal ellipsoids are shown at 30% probability level)
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(1R,2R,4S)-3-aminobicyclo[2.1.0]pentane-1-carboxylic acid hydrochloride (1R,2R,4S)-21 ORTEP diagrams
(Thermal ellipsoids are shown at 30% probability level)

5163



g

(1S,2R,4R)-3-aminobicyclo[2.1.0]pentane-1-carboxylic acid hydrochloride (1S,2R,4R)-21 ORTEP diagrams
(Thermal ellipsoids are shown at 30% probability level)
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(1R,2S,4S)-3-aminobicyclo[2.1.0]pentane-1-carboxylic acid hydrochloride (1R,2S,4S)-21 ORTEP diagrams
(Thermal ellipsoids are shown at 30% probability level)
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X-Ray diffraction studies of 10b, 17b, (1S,2S,4R)-21, (1R,2R,4S)-21, (1S,2R,4R)-22, (1R,2S,4S)-22.

X-Ray diffraction studies were performed with single crystals of housane derivatives obtained by slow evaporation of their solutions: cis phenyl-substituted
housane carboxylic acid 10b (in t-BuOMe — hexanes), its trans isomer 17b (in THF), as well as amino acid hydrochlorides (1S,2S,4R)-21-HCI-H,O (in MeCN —
EtOH), (1R,2R,45)-21-HCI-H,0 (in MeCN — EtOH); (1S,2R,4R)-22-HCI (in MeOH), and (1R,25,4S)-22-HCI (in MeCN — EtOH).

X-Ray diffraction studies were performed on an automatic diffractometer (graphite monochromated MoK, radiation, CCD-detector, m-scanning, 26« = 60°). The
structure was solved by direct method using SHELXTL package. The crystallographic data and experimental parameters are listed in Table S1. Final atomic

coordinates, geometrical parameters and crystallographic data have been deposited with the Cambridge Crystallographic Data Centre, 11 Union Road, Cambridge,
CB2 1EZ, UK (fax: +44 1223 336033; e-mail: deposit@ccdc.cam.ac.uk). The deposition numbers are given in Table S1.

Table S1. The crystallographic data and experimental parameters for compounds
10b, 17b, (1S,25,4R)-21, (1R,2R,4S)-21, (1S,2R,4R)-22, (1R,2S,4S)-22

Parameter 10b 17b (1S,2S,4R)-21 (1R,2R,4S)-21 (1S,2R 4R)-22 (1R,2S,4S)-22

Unit cell dimensions

a, A 10.7797(7) 6.0802(8) 6.3744(2) 6.3758(4) 6.1443(5) 6.1463(3)

b, A 21.3371(13) 7.0558(8) 6.7541(2) 6.7491(5) 7.4411(7) 7.4304(3)

c, A 8.7302(5) 22.379(3) 20.5822(6) 20.5738(12) 8.5384(7) 8.5433(4)

a, ° 90 90 90 90 90 90

B, ° 102.503(3) 93.955(4) 90 90 93.856(4) 93.884(3)

Y, ° 90 90 90 90 90 90

Vv, A 1960.4(2) 957.8(2) 886.13(5) 885.31(10) 389.49(6) 389.27(3)
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Parameter 10b 17b (1S,2S,4R)-21 (1R,2R,4S)-21 (1S,2R,4R)-22 (1R,25,45)-22
F(000) 800 400 384 384 172 172
Crystal system Monoclinic Monoclinic Orthorhombic Orthorhombic Monoclinic Monoclinic
Space group Cc P2./c P2,2,2; P2,2,2; P2, P2,
Z 8 4 4 4 2 2
w, mm’™* 0.086 0.088 0.393 0.394 0.430 0.430
Deaie, g/cm® 1.275 1.305 1.361 1.363 1.395 1.396
2@max, grad 60 60 60 60 60 60
Measured reflections 10554 5491 8559 8695 3927 5467
F>4c(F) reflections 1890 1235 1685 1636 1374 1466
Parameters 262 168 124 124 107 107
R, 0.0632 0.0575 0.0392 0.0538 0.0609 0.0339
WR; 0.1442 0.1246 0.0915 0.1469 0.1239 0.0741
S 1.027 1.053 1.016 1.010 1.009 1.032
CCDC number 1961442 1961443 1961444 1961445 1961446 1961447
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