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1. NMR Spectra of Compounds 1—4, 9, 10.

General Experimental Procedures.

Unless otherwise noted, all the reactions were performed under nitrogen atmosphere with dried solvents. Dichloromethane was distilled
from CaH, under nitrogen. THF was distilled from sodium under nitrogen. All other commercial reagents were used without further
purification. All the reactions were monitored by TLC. *H NMR spectra (300 or 400 MHz) were recorded on a spectrometer with CDCl; as
solvent and trimethylsilane (TMS) as an internal standard. **C NMR (100 MHz or 75 MHz) spectra were recorded on a spectrometer with
CDClI; as solvent. **P NMR (121 or 162 MHz) spectra were recorded on a spectrometer with CDClj as the solvent with 85% H;PO, as
external standard. Mass spectra were performed at 2020 eV. HR-MS were detected by FTICR. Elemental analyses were conducted in an
apparatus. Optical rotation values were measured on a spectrometer. IR spectra were recorded in CHClI3 on a spectrometer.

Compound 1b:

-0.000

z
A
=
<
f

oI [

1 0 PP



P —————
BOZ'FE

L05°EE

BOFLE

GIO0a5

GLias

BFELL

0Zeedl

Q80°ZEL
or0vEl

GEELOl ——
L8 —

PPM

Compound 1c:
'H NMR:

oEe' L

998 —

BLEL —
7662 —_—

PPM

BC NMR:



OEFZE

GIEFE —

BLGEE—

LO685

FATLEL

SE0FSL

N

PPM

20

40

B0

80

100

120

140

160

Compound 1d:

903

A

sy

Jd'm

r

_1/’ 3;102

5]

)

PPM

BC NMR:



PrEIL

Y

rogaar

TE0LS

beaOL
BEL L) — =

I

FAF Al

L0L°LFL
EFLLEL
RIS L
FAAETL

O6EEDL

il Ry

R

PPM

Compound 1e:

FLLL

B0

leLs

A

J°° Yoa

PPM

BC NMR:



IFTEE

0406 ————
ZZO0LE

901G

CHLAS

96L9L
v —

[saa=]

SELTLL

PPM

20

40

=it

a0

100

120

140

160

180

Compound 1f:
'H NMR:

BGE L
674

"

_Jh_m

BC NMR:



SEGLL

05Fal

8TEET

L8882
08&° Lt

95F95

AR
mS.RW
¥OELL

AFEELL

|

PPM

Compound 1h:
'H NMR:

300

B0LE —F
9rLE
EFLE

J

foz

I

AT

PPM

BC NMR:



FrRGO5

08L9L
Mg — e

BLTETL

LAOZEL

LEEEEL —

QEEBIL e
£0BBIL—

PPM

T
20

Compound 1i:

foo

it

9ozl
IR

\
_
A

]
) & @
]
4.05

T

T
:
:
S
Li0s
808
¥608




aarsl

LITED

[8=h:TA

LiGGE

G085

oLF gl

PPM

T
180

Compound 1k:
'HNM

.

LB0°E
018
FAYN-]

7

A

A

[
A




LGEED

BR0ET

IGGEE
ZRETE

$OL95

BTLOL
EpLL—

Br

20491

|

PPM

T
180

Compound 11:
'H NMR:

L1

LovY
10FF WI
ELbF

QEAY

I/EB

1.

A

Jﬂ—DD
A

PPM

BC NMR:

10



EIFET

LBE95

FOEbL——r
PIEEL ———

LT

T L

LAETLL

L06°LTL

TB0'8TL
Em.mﬁ\l

FETLEL

FELO9L

PPM

T
20

Compound 1m:
'H NMR:

80—

zee L —

o p—
EOF'L N
7Tkl

BIEF
et
areF
gser —
E15F
ThGF
BEaF
100F

/

W

Fac's
LGT L
nog's
£0E°L
Zhed
GREL
GEEY

0508
Lang

N

a7

_1{}02)}1’ fel] fgs
Ll

11



LRLEL
ot A

=l g=1o]

899 L ——
GEEas

mt.EW
YE0 L ——
SV.RI\I

BRELTL

BTE LT
0zs mwrl\l

LFALEL

065041

L
il

PPM

T
20

Compound 1n:
'H NMR:

BFEE
ZO6'E

2504
25074
LZLL
I
[ A=TAF
EGES
o
167

naLs

ﬁ

4

[
e

Al

6

e fre g

_ﬁgﬁgs

i

12



SLFET

SLUBT
EIGEE

128795

9EL8s

LAETLL

FREBOL
ZEELLL

LGE AL

jelulon=1o

BOL 491

A

PPM

Compound 1o:
'H NMR:

300

SELL

EGLE
1are
L9488
FLLE
LGLE

v

808 ——

9E0'E ———F
801 -

L

|

Ir
|

jfgz
!

BC NMR:

13



167.731
158.747

it vk i st i) Bl Bt b ldi] e

130,277
T7.356
I 04T

126,719
114,252

b et Wl b g alnh L L w bty L alstd 1 b

77.043
TE.722
a6.857
59.311

Vbl bt s 1] il Ll

41.820
22.415

1 v o) sat Wl bl a il

180 ] 140 120 100 a0 60 40 20 PP
Compound 2a:
'H NMR
oo Lo = I ) Lar I 3 R o M s 2 7 . 3 R Y Y} 00 - O 007 b~ — O b o o 0
oo HEer CoEodRaanow R R s
@ m oo e e Rt R R R R Ay
= =t = =f =t =t L I o T B B o B B B o B —_——em e e — — — — — —
o]
I
By TNH
/RP,_O
<
CH%EQQ
(9'93
]
5.13
DD.35
36 ’
s __oes
o M M A
—————————Y——————————————————— ——
5.0 45 4.0 35 3.0 25 20 15 1.0 PP

14



101.180
100.995
99.768
99 582

77.582
T7.263
T6.943
BB.647

o
e
it
o
o

X

o

Bu~ 7 N H

/\F'/’O

w
=
o
o

CHOEE,

o
=
o
o

-
o
=
i
w

w
Lot
w
=}

@
=
=
]
=]

=)
=+
o
=}

w
el
e
In]
o

B2 461
B2.378
B2.304
55.850
55.836
55.808
55.799
47,429
47.322
45.461
4B.368

NN

22,408
22.348

1B.567
16.553
18.520
16.502
15.196
15.150
15.085
14.900
14.506
14.487

R

3P NMR:

Dosofhware\nuts\DAT AVE-2-8p.fid
Std phosphorus;blank line
DOet 20 2000
USER
SOLVENT: cdcl3
Experiment = =2pul
Fulse length = 4600 uzes
Reoycle delay = 1.000 sec
HA = 15
Solvent = cdel?
FID PTS1d = 190479
FTS1d = 262144
F1 461772070 MHz
Fz 309 618439 hiHz
S = 119047 B2 Hz
AT1= 1.60sec
Hz parPt1sth = 0.45 Hz
Sz = 1.00 Hz
Hz per FtZndl = 1.00 Hz
01 = 43721875 Hz
0z = -0.6000 Hz
LB1= 0.00 Hz
TP A= 28313
B=.32750
C= 0.0
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Sz = 1.00 Hz
Hz perPtZndl = 100 Hz
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LB1= 100 Hz
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SOLWENT: CDCIZ
Experiment = zgpg30
Fulse length = 8300 uzes
Reoycle delay= 2.000 sec
HA = 16
Solvent = COCI2
PTS1d = 32762
F1 161.97 1542 MHz
Fz 1.000000 MHz
S = 5402 66 Hz
AT1= 0.51zec
Hz per Pt1sth = 1.96 Hz
Sz = 1.00 Hz
Hz perPtZndl = 100 Hz
o1 -5095 6565 Hz
0z = -1.0000 Hz
LB1= 100 Hz
TF A= 000
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SOLWENT: CDCIZ
Experiment = =2pul
Fulse length = 3880 uzec
Reoycle delay = 1.000 sec
HA = 15
Solvent = COCI2
FID PT51d = 54245
FTS1d = 65536
F1 121.453285 MHz
Fz 300.028251 hiHz
S = 5484505 Hz
AT1= 1.00 zec
Hz parPtisth = 0.84 Hz
Sz = 1.00 Hz
Hz per FtZndl = 1.00 Hz
01 = 3224102 Hz
0z = -0.6000 Hz
LB1= 0.00 Hz
TP A= 11053

b= 20212

C= 0.0
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Dosofhware\nuts\DAT A%p-3-92.fid
Std phosphorus;blank line
Jun 22010

USER

SOLVENT: cdcl3
Experiment = =2pul

Fulse length = 12 500 usec
Reoycle delay= 2.000 sec
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Solvent = cdel?

FID PT51d = 64517

FTS1d = 65536

F1 = 161.720167 MHz

F2 = 3200624237 hHz

40,232
40,206
40183

39103

S = A03ZZ 68 Hz o
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C= 0.00
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C= 0.0

G0

39.938
39.891
39.262
39.247

A0 ey

TN-—138.606

38.857

40

20

PPM

a0 45

Compound 2h:
'H NMR:

40

35

30

PPM

24



BEEt
PIOG

33

.0
AF9FEy,

o=

] Bu T TNH
NW
8]

Fe
I

PPM

IFEGL
SEEGL
9EFGL
L1ggl
FEOQL
BFOZE

08T
mmm.mw\
PECET
;ﬁ.mwx
L0E°ET

95978

BB EE —
mmm.ael\l

SEVETL
m:.mw_‘w

a0L°zElL

CELEEL
FIE'EEL %l

FREBAL

».NH

NW
]

.L__.JLWMWJL

f=e )

gyt

o]

pz?
EniEty,

PPM

25
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M ay 26 2010
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SOLVENT: cdcl3
Experiment = =2pul
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Reoycle delay= 2.000 sec
HA = 12
Solvent = cdel?
FID PT51d = 64517
FTS1d = 65536
F1 = 161.720167 MHz
F2 = 3200624237 hHz
S S0322.58 Hz
AT1= 1.60sec
Hz parPt1sth = 0.62 Hz
Sz = 1.00 Hz
Hz per FtZndl = 1.00 Hz
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0z = -0.6000 Hz
LB1= 0.00 Hz
TP A= 13289

B =-30621

C= 0.0
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S = 40322.58 Hz
AT1= 1.60sec
Hz parPt1sth = 0.62 Hz
Sz = 1.00 Hz

Hz per PtZndD =
o1 =

1.00 Hz

101105666 Hz
-0.6000 Hz

LB1= 0.00 Hz

TP A= 15902
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Dosofhware\nutsiDAT A%p-1-9.fid
Std phosphorus;blank line
Jul 15 2000
USER
SOLVENT: cdcl3
Experiment = =2pul
Fulse length = 4600 uzes
Reoycle delay = 1.000 sec
MA = 122
Solvent = cdel?
FID PTS1d = 190479
FTS1d = 262144
F1 = 161.772070 MHz
F2 = 3200613439 hHz
S = 119047 B2 Hz (9]
AT1= 1.60sec §
Hz parPt1sth = 0.45 Hz Lot
sWz=  100Hz By THH
Hz per FtZndl = 1.00 Hz
01 = 87627734 Hz
0z = -0.6000 Hz
LB1= 0.00 Hz
TP A= 30000
b =.26710
C= 0.0

BE6.345

55,236

—

54.827
54.835

——

1.00

Compound 2I:
'H NMR:

T334
7325
7.303
7.295
7.280
7266
5.004
4.9580
4853
4536
4,529
43233

D Om T P 0 o— 00O
— O MmO mm e Om
R A e e s S Bt
R A N I I A A B

7.351

o
-
=
o

I
]
=
o

=
o

W
o
=
]

3787
3.769
3.750

S

CI:II
B N H

20
0L,

0

a1 I8
a1

1.354
1.728

w
™
-

o
-

@
o
=

]
w
=

™

]
[
=

1.243
1.231

1.217
1.211

1.179

T
PPM

PPM

29



- S - e vy wo e me s @ o oo
3 memeo T ziezzz zoomzen 2 Se5 Sogoe
© 5 =& & e S s+ on cobronb ~a A R R R
2 Sooane a2 s Zoe 2onssan nR @Rz onand
5 BEnnn =g e re sessnne o Heg cswoe
i
1By A
S
P
Kﬂ.&
0O CHIOED,
L, lti Alllil R L, .
. : : . . , : . ‘ ‘ ‘ . . , . : . , . . : , . . : , . :
140 120 100 80 B0 40 20 PP

3P NMR:

Dosofhware\nuts\DAT AFS-93-p.fid g IS g g
593 R =1 ™
Mow 17 2010 % % R %
USER

SOLWENT: CDCIZ
Experiment = =2pul

Fulse length = 3880 uzec
Reoycle delay = 1.000 sec
MA = 32

Solvent = COCI2

FID PT51d = 50000

FTS1d = 65536

F1 = 1214532285 MHz

2 = 300028351 MHz

S = 50000.00 Hz i)
AT1= 1.00 zec u

Hz parPtisth = 0.76 Hz gy S"NH
Sz = 1.00 Hz B

_ . O
Hz per PtZndb = 1.00 Hz 2
01 = 3384402 Hz (\E“ng
oz 05000 Hz 0 CHIOE):

LB1= 0.00 Hz
TP A= 22405
b= 2212
C= 0.0

Compound (-)-2l:
'H NMR:
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BC NMR
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Cizoftuarelnuts\DATAFZ008118-11-17H_11.1

21:07:10.200 +0200 nmn@EP-ZHA07702
USER: nmr

SOLWENT: CDCIZ

Experiment = zgpg30

Fulse length = 8300 uzes

Reoycle delay= 2.000 sec

HA = 16

Solvent = COCI2

PTS1d = 32762

F1 = 161.971542 MHz 8]
Fz 1.000000 MHz
S = 5402 66 Hz
AT1= 0.51zec

E=h) s MH
Hz per Pt1stD = 1.96 Hz K\Pfo
Sw2= 100 Hz [J;H?gb)z

Hz perPtZndl = 100 Hz
01 = -5093.6565 Hz

37.026
36.676
36,133

0z = -1.0000 Hz
LB1= 100 Hz
TF A= 000

b= 0.00

Cc= 000 |22

_EL
1.00

-—Y———————fF———————f—————F——— [ ———F———— [ —"—— T ————— [T

40 39 35 37 36 35 34 33 PPM
Compound 2m:
1 .
H NMR:
2 e LY o e R oL L e B Y i e L B B s e I Lt B L ) L o M L LT R o LY o ¢ Y s e A i s R |
SEINERAdERES 83 e TN ERERRERINL R R FAMRRAARNNERNAREEEC eI EEEE
[ N N e e e g G N R R R R R L L L L L L S S S o =

1]
=
Bur NH Ta1
\/'\P/,O
= 1
OBn CH?(J):_ITEt)Q
Fc=)
fua
J‘L _—rpenela
N, s

-——————f—————————f—F——F———— [ —F—"—T—F—— [T ——— [T T[T

g 7 B 3 4 3 2 1 0 PPM
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Cizoftuarelnuts\DATAFZ008119-8-90¢_11.1
21:04:21.984 +02800 nmn@EP-ZHA07702

USER: nmr
SOLWENT: CDCIZ
Experim

Fulse le

Reoycle

Salvant
FTS1d

S

AT1

“NH

\/\P

e
Z

Hz per f

?gét)z

OBn CH

: ﬁ1b5

00

it

PPM

-10

Compound 2n
'HNMR
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Compound 2o0:
'H NMR:

PPM
35

F‘s’nn
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/ﬁfgs
_AL

(=1
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CHiEE D,
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158.463

100,357
98.971

77466
77145

TE.831

.

BE.214
BE.111

55,156
55.069
B2.779
G2.706

—TY

55.268
85180
54.560
53.685

35.053
38017

22,532
22,503
22.386
22,328
16.611
16.560
15.451
15.415
14,356
14,305

T
160

3P NMR:

Dosofhware\nuts\DAT AFp-3-21.fid
Std phosphorus;blank line
har 10 2010
USER
SOLVENT: d2o
Experiment = =2pul
Fulse length = 12 500 usec
ecycle delay= 2.000 sec
A = =1
Saolvent = d2o
FID PT51d = 64517
FTS1d = 65536
F1 461720579 MHz
Fz 309 625275 hHz
S = 40322.58 Hz
AT1= 1.60sec
Hz parPt1sth = 0.62 Hz
Sz = 1.00 Hz
Hz per FtZndl = 1.00 Hz
01 = 1011005035 Hz
0z = -0.6000 Hz
LB1= 0.00 Hz
TP A= 22453
B=-24021
C= 0.0

R
H,

tausT THH

F‘”O
EReE Ly,

36.524

00

a0

35487
35.452

35.022

PPM
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Compound 2p:
'H NMR:
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Disoftwareinuts\DATAFR-2-23-q.fid
Std phosphorusblank line
Dec 10 2000
USER
SOLVENT: cdel3
Experimant = s2pul
Pulsz length = 4.500 uses
Reoycle delay = 1.000 sec
MA =B
Sahvant = cdel3
FID FTS1d = 190479
PTS1d = 262144
Fi = 181.772070 MHz
F2 = 300618430 MHz
SUF1 = 119047 B2 Hz
AT1= 150ses
Hzper PHisD= 0.45 Hz g
Suz= 100 Hz PR
Wz per PtZndD = 1.00 Hz Bu M
01 = 43724876 Hz \]/\p,,o
_ =
oz 0.5000 Hz &Ly,

LB1= 0.00 Hz

39.836
38.940
38.831
37.705

TP A= 22587
b =-50.06
C= 0.0

41 A0 39 38 37 35
'H NMR:

=t o o7 k- O WD o o= W = 00 L I e I e Vo w3 R e e I Y 8 e B B v Vo o 3 B Y S e I o 7 i )

= 2 or28 U3RESSIoNSESSRCSNE0E NODRS8eS8TOLsoeeRTh

@ ™ ——go9o =mowTo Ci oI O} D DD 3OO 020D e D IR R B A S B R R R

w w L LD LD L =t = = = = oo S I B e B e B e B o B B A T T I Lo B B B ot B o B e B R o T o T e B R B I

s

0
‘Ebu“'S “NH
HaM \n/\/’\'yo T
0 ¢HGE,
2.00
201 04,
s - B e Y- _P/_T%__,_,_,—'—/‘r%_— _j/d _Al-TgsTare 00
S VN 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
7 B 5 4 3 2 1



175,169
100.561
99,168

TT.AN
7721
TE.880
66.381
BE.286
B5.718
55.623
52,903
52.830
56.894
46,828
52,095
a1.184

N4

31.961
31.881

26,105
2283
22714
22.620
16.560
16.508
15,349
15,283
16,225

v

3P NMR:

Dosoftware\nuts\DATAHH TEE_-8-28-P.1

20008:22.125 +02800 nmn@EP-ZHA07702
USER: nmr
SOLWENT: CDCIZ
Experiment = zgpg30
Fulse length = 8300 uzes
ecycle delay= 2.000 sec

A = =1
Solvent = COCI2
PTS1d = 32762
F1 = 161.971542 MHz
F2 = 1.000000 MHz
S = 5402 66 Hz
AT1= 0.51zec
Hz per Pt1sth = 1.96 Hz
Sz = 1.00 Hz
Hz perPtZndl = 100 Hz
01 = -5093.6565 Hz
0z = -1.0000 Hz
LB1= 100 Hz
TF A= 000

b= 0.00

C= 0.00

738375
38597
T —za150

R
H,

a0

T
0 PPM

a0 45 40

Compound 2r:
'H NMR:
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Dosoftware\nuta\DAT A TR _-8-22-PNMR.1

202026 875 +0800 nmn@EP-ZHA07702
USER: nmr
SOLWENT: CDCIZ
Experiment = zgpg30
Fulse length = 8300 uzes
Reoycle delay= 2.000 sec
HA = =1
Solvent = COCI2
PTS1d = 32762
F1 = 161.971542 MHz
Fz 1.000000 MHz
S = 5402 66 Hz
AT1= 0.51zec
Hz per Pt1sth = 1.96 Hz
Sz = 1.00 Hz
Hz perPtZndl = 100 Hz
01 = -5093.6565 Hz
0z = -1.0000 Hz
LB1= 100 Hz
TF A= 000

b= 0.00

C= 0.00

38571

38246

37.642

BnHN\n/\/'\

P"O
GHTGE,

44

42

40

36

34

PPM

41



Compound 3b:
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3P NMR:

Dosoftware\nuts\DAT A B E_-7-66-1.1

16:24:00.250 +0200 nmn@EP-ZH107702
USER: nmr

SOLWENT: CDCIZ

Experiment = zgpg30

41.435
41.145

Fulse length = 8300 uzes
Reoycle delay= 2.000 sec
HA = 4

Solvent = COCI2
PTS1d = 32768

F1 o= 181971592 hiHz
F2 = 1000000 hHz
S = BHOZ AR Hz
AT1= 0.51zec 0
Hzper Ptisth = 1.96 Hz WH
SWz= 100 Hz EA
Hz per PtZndD = 1.00 Hz [ WP’O
01 = 3083 6565 He
02z = 10000 Hz o CH?(EI%t
LB1= 100  Hz
TP A= 000
B= 000
C= 000
fiar
il
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
4a 46 44 42 40 s a6 34 PP
Compound 3c:
1 .
H NMR:
W o= P W03 W 3 P — 070 = [ e L B g Ry Y 7 ¥ o e Y O =2 0 s e P 7 e e o O Y o o o i L Y e R |
R = R = R =R R R s R L i Il R e R i R R el R = R R R e
R R R R S R = a R R e R R I e I R R R
L e e e e L L o e -+ =t W =f =f = =t =f = = 0700070000000 0o 00 m 000t e e e e
MH2
.0
[
‘HBE
S CHIUEt)
the majorisomer A
17
/5'.15
/oa jzﬂ T4
i 100 _ Mosdios _ AT J
MW M e
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
g 7 g 5 4 3 2 1 PP
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BC NMR:

138.160

128.885
128.586

127.142

101.083

99.729

NH;

o
Pz
s(\ CHIGE,

the mgorisomer A

TT4158
27 oy
TBTT3
B5.710
B5.630
B5.484
B5.397
B2.152
§2.079

49.047

T 4n114

36.519
33.602
33.565

16.756
18.713
15.305
15.254

3P NMR:

Dosoftware\nuts\DATAFH R -10-128.P .1

1000822822 +0200 nmn@EP-ZH107702

USER: nmr
SOLWENT: CDCIZ
Experiment = zgpg30
Fulse length = 8300 uzes
Reoycle delay= 2.000 sec
HA = =1
Solvent = COCI2
PTS1d = 32762
F1 = 161.971542 MHz
F2 = 1.000000 MHz
S = 5402 66 Hz
AT1= 0.51zec
Hz per Pt1sth = 1.96 Hz
Sz = 1.00 Hz
Hz perPtZndl = 100 Hz
01 = -5093.6565 Hz
0z = -1.0000 Hz
LB1= 100 Hz
TF A= 000

b= 0.00

C= 0.00

39.841

a0

MNH2

e
s CH%EIEt)z

the magorisomer A

B0

PPM

Compound 3d:

a0

T
-50

PPM
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'H NMR
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Dogoftwareinuts\DAT AF2Z005119-10-86F _10PHMR.1

A7:18:16.962 +0200 nmn@EP-ZH107702
USER: nmr

SOLWENT: CDCIZ

Experiment = zgpg30

Fulse length = 8300 uzes
Reoycle delay= 2.000 sec
HA = =1

Solvent = COCI2
PTS1d = 32768

F1 = 161.971542 MHz
Fz 1.000000 MHz
S = 5402 66 Hz
AT1= 0.51zec

Hz per Pt1sth = 1.96 Hz
Sz = 1.00 Hz

Hz perPtZndl = 100 Hz

01 = -5093.6565 Hz
0z = -1.0000 Hz
LB1= 100 Hz
TF A= 000

b= 0.00

C= 0.00

T ——2304839

MH2
5ol

LRk,

a0 B0 40 20 0 PP
i
1 .
H NMR:
o o=t L T T T = e I o T - ol o 2 T o I o o o e o Y A el I o w7 2 O e LY o L o o o Vo R o P e R o o L i s o L I O o T
A R e e I R B e B e e R i R R e il i R T L T i)
oo B T e B B T B T Bttt B Bl B B Bl B B e e Bl i i B e e e B B e R L L Bt B e e el e B B B e B
=t =t -mrwrwrw:rw:rw:r-:r-:r-:r-mrwrwrwr:rw:r:rmmmmmmmmmmmmmmmmmmmmmmmNNNNNNNNNNN‘—‘—‘—‘—‘—‘—‘—‘—‘—‘—‘—‘—‘—‘—‘—‘—\—‘—Q
NH;
O 0
<
0 (IZH?Cl)Eétb
‘04
eo ATET
100 _ /Tes _/92’1’.00_/’1’.09 j
: . 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 :
7 B 5 4 3 2 1 u] PP
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) ) = = e Mmoo @ L 0o
@ =3 s Swmmm DD O e Do O oS wm e,
] @ @ i el R R A S @ P e e —
o =g = rolfleg WG g = = O oo = o g oo
P I=R=] = = COOooDDD W @ o L
MNHo
~_.0 =0
S
o RS,
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
180 160 140 120 100 an B0 20 PPM
31 .
P NMR:
Disoftwareinuts\DATAEY-8-64-p fid u g
F-31 STANDARD PARAMETERSPHOSFHATE REGION & o
Jun 22011 o o
USER
SOLVENT: CDCI3
Experiment = s2pul
Fulse length = £.000 usec
Reoycle delay = 1.000 sec
Ma = 24
Solvent = CDCIZ
FID PTS1d = 50000
FTS1d = 65536
F1 = 121.453285 MHz
2 = 300028351 hHz
SW1= 5000000 Hz
AT1= 1.00sec
Hz per Ptisth = 0.76 Hz MH3
Smz= 100 Hz o i a
Hz per Ft2ndl = 1.00 Hz T j]/\/\Pf:
01 = 3384402 Hz ! ?
oz -0.5000 Hz o CH gén?
LE1= 000 Hz
TP A=-98.13
(626
—T7.00—]
I e e . E e e S e L s e e e S S e e LA e e e e e R S e e e — T T
46 45 44 43 42 4 40 39 33 I7PPM

Compound 3f:
'H NMR:

47



Disoftwareinuts\DATAFNMRE of amino acid_-3-9¢

22:05:55.200 +0200 nmn@EP-ZHA07702

USER: nmr
SOLVENT: MeOD
Experiment = zg30

Fulse length = 9300 uzes
Reoycle delay = 1.000 sec
HA = 16

Solvent = MaOD
PTS1d = 32768

F1 = 400.119995 hMHz
Fz 1.000000 MHz
S = 822368 Hz
AT1= 388 zec

Hz per Pt1sth = 0.25 Hz
Sz = 1.00 Hz

Hz perPtZndl = 100 Hz

01 = 29709036 Hz
0z = -1.0000 Hz
LB1= 030 Hz
TF A= 000

b= 0.00

C= 0.00

|
f=)
=
o]

AR
Gl o
o @
= =

1

-
w
T
=

4275
42687
4257
4,255
4249
4247
4.231

4.229

3745
3.739
3733
3737
37N

3716

3.338
3334
3.330
3336
3.322
3140

1.022
0.983

0.946
nnan

101.637

99.825

T LRI

3P NMR:

i1,
¥

100

NH;

0
F;/(
/\r\éH%Et)z

a0

86.023
55.856
B5.740
B2.103
B2.001
53.025
51.810
45,442
43.158

LIRS

50

47475
47.308
47.024
48,740

40

35.589

24.082

]

15.608
15.528
15.469
14.211
10.763

W/

.u\I.l.llihm.luhl.lnllﬂmdl|.|hlh|.l|mll.l..h].lm|ﬁh|l.l.hl.h.hﬂnu b bl 11 bl o] OO ekl il a1 e s Lt otk b b BT g b

PP
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Dosofhware\nutsiDAT AF3-9941-p fid
3941

Jun 22010

USER

SOLWENT: CD30D

Experiment = =2pul

Fulse length = 3880 uzec
Reoycle delay = 1.000 sec

MA = 35

Solvent = CO20D

FID PT51d = 50000

FTS1d = 65536

F1 = 121453766 MHz

F2 = 30002954 hiHz

S S0000.00 Hz

AT1= 1.00 zec

Hz parPtisth = 0.76 Hz NH2
2= 100Hz H

Hz per PtZndD = 1.00 Hz o]
01 = 332402 Hz AFF:\‘
0z = 0000 Hz CH?SI%t)Q

LB1= 0.00 Hz

44105
43797

TP A=-147 66
B= 12078
C= 000
—ry 766
ML LA ALLAMRARI L S ARG . f ., A S e . MR L S ' A . A S A 1 AL £l MR B s A S P
45.5 450 445 44.0 435 43.0 425 42.0 PPM
Compound 3g:
1 .
H NMR:
o o=t WO 0 — 0= MWW 00— 0707 0D — m — 00000 s b Do D30 L e o o o P i 2 I R O o Y T o T 2 e R T )
o s R EROS SO TSRO BN OSE HzezzopoeLLso2s2anE8R 82208
25 SRRt R R bR AR e i BB R oIR8 88YR2833852
= = R - T TR T T T o s I T o o B B B B B B B T B B o B B i il T = e e e e e e
NH>
/l\/\P/,O
o
Nel=:
CH{OEt)
183 12 21
ST a7 f __ﬁgs
: : : : : : : . : . : : . : : : . . , . . . . , . : :
=1 4 3 2 1 PPM
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101.341
100.028

77466

@
Lot
wi
w

B5.645
§5.368
§5.280
§1.802
B1.728
47.290
38.488
24.005
23.881
23.633
— —130.753
168.713
16.669
15.232
15174

3P NMR:

Dosoftware\nuta\DATAFH TEE_-12-52-F .1

20:26:40.125 +02800 nmn@EP-ZHA07702

USER: nmr

SOLWENT: CDCIZ

Experiment = zgpg30

Fulse length = 8300 uzes
ecycle delay= 2.000 sec

A = =1

Solvent = COCI2

PTS1d = 32762

F1 = 161.971542 MHz

F2 = 1.000000 MHz

S = 5402 66 Hz

AT1= 0.51zec

Hz per Pt1sth = 1.96 Hz

Sz = 1.00 Hz

Hz perPtZndl = 100 Hz

01 = -5093.6565 Hz

R
H,

42.081

02 = 10000 Hz
LB1= 1.00 Hz
TP A= 000
B= 000
c= 000
T T T T T T T T T
120 100 a0

Compound 3h:
'H NMR:
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Dosofhware\nuts\DAT AF3-98-p.fid
385

Jun 92010

USER

SOLWENT: CDCIZ
Experiment = =2pul

Fulse length = 6.000 uzes
Reoycle delay = 1.000 sec
HA = 45

Solvent = COCI2

FID PT51d = 50000

FTS1d = 65536

F1 = 1214532285 MHz

F2 = 300023351 hHz

40.255

__———40983
40952

S = 5000000 Hz
AT4= 1.00sec
Hz per Pt1stD = 0.76 Hz
SWiz= 100 Hz
Hz per PtZndb = 1.00 Hz o MH,
01 = 3324402 Hz :
02 = 05000 Hz WF'/’O
LB1= 000 Hz N O
TP A=-16172 CHIOEL),
B= 50.06 o
C= 000
— a0 251
MmuﬂMnl.“dﬂm.llﬁ.il.ﬁmlﬂm|.|m.1|l.||llln i | WIW
) (A At = \ : i T T II:II
4 40 9 3B 3 PP
1 .
H NMR:
L T =2 L I T o e = e o o ol ¥ e o O e i =2 S e R s Iy T N O e 7 2 e I 0 S e Y e R T TN o P Y T e B B oV Y o R ¢ o Y o N s 7 i e B o
T DD e s R I e e I R e Bl B B R e =T R ey . ]
] R R e R R R R R R A e A s B B A B B B BB e B A Rl e e Rl el R R A R R R
= = =t =t Rl e R o S s R S e s s T I s O e e O I I o e B B O T R L T T s I B et It Y e O B B Bl R B o B R i S S i i e i el

W e

0]
‘\S MP/’

é;l?glrftb

G 5 4 3 2 1 PP
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77N

101.647
100.327
TB.736
B5.871
B5.791
G5.645
65.557
§1.955
51.875
48.2M
47.287
30.816
30.685
29,401
39.372
16.786
16.738
15.276
15.254
15.225

! 100 a0 G0 40 20 PP

3P NMR:

Dosofhware\nuts\DAT A%S75-pfid
475

Aug 112010

USER

SOLWENT: CDCIZ

Experiment = =2pul

Fulse length = 3880 uzec
Reoycle delay = 1.000 sec

MA = 32

Solvent = COCI2

FID PT51d = 50000

FTS1d = 65536 NH 2
F1 = 1214532285 MHz z

2 = 300028351 MHz \\SM

-0

SUr1 = 5000000 Hz P
AT1= 1.00sec !
Hzper PHAsD= 076 Hz CH?EI%t)z
Siiz= 100 Hz
Hz per PtZndD = 1.00 Hz
01 = 2324102 Hz
0z -0.5000 Hz
LB1= 000 Hz
TP A=-19888

B= 12210

C= 000

42,780
42,547

1.00 ]

Compound 3j:
'H NMR:

53
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Dosoftware\nuts\DATAHH TEE_-5-28-P.1

1620010625 +0200 nmn@EP-ZH107702
USER: nmr

SOLWENT: CDCIZ
Experiment = zgpg30

Fulse length = 8300 uzes
Reoycle delay= 2.000 sec
HA = =1

Solvent = COCI2

PTS1d = 32762

F1 = 161.971542 MHz

F2 = 1.000000 MHz

S = 5402 66 Hz
AT1= 0.51zec

— —41B16
TT— 7

Hz per Ptisth = 1.06 Hz NH2
SW2= 100 Hz H
Mz per Pt2ndD = 1.00 Hz F"’O
01 = -B005.6365 Hz ™~
02z = -1.0000 Hz C)—&)Ekt)z
LB1= 100 Hz
TP A= 000
B= 000
c= 000

70 B0 a0 40 30 20 10 0 PP

Compound 3k:
'H NMR:

=N - m oo [ A= == R R e B O R Ty e B e S 1 N O e —— o0 w o o — P m oM
o - W o QT — OO @@ OWN M- 0 W (0 T M eye m o oo o wn ] F~ © =
[ EETER R R R R R R e i e S o R = I P = = I = N = ocooo [N RN IR
= = = =t =t = ot L I T T o T T B B o o B B B S o o B B od i i o= —— ——

= 131
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101.028
98,627
77.539
£5.623
£5.557
£5.528
£5.470
£2.502
£2.420
54.064
53.051
47.421
47.348
28,617
25.522
25.456
16.683
16.632
15.247
15.189

100 80 G0 40 20 PP

3P NMR:

Dosofhware\nuts\DAT AFS-60-p.fid

580

Oet 15 2010

USER

SOLWENT: CDCIZ

Experiment = =2pul

Fulse length = 6.000 uzes

Reoycle delay = 1.000 sec

HA = 16

Solvent = COCI2

FID PT51d = 50000

FTS1d = 65536

F1 121.453285 MHz

Fz 300.028251 hiHz

S = 50000.00 Hz

AT1= 1.00 zec

Hz par Pt 1stD = 0.76 Hz NH

Sz = 1.00 Hz -

Hz per FtZndl = 1.00 Hz O

01 = 3224102 Hz P/z

0z = -0.6000 Hz | - EE

LB1= 0.00 Hz

TP A= 11287 CI_FE t)?
b= 217497
C= 0.0

43.383
42905

T T
55 a0 45 40 35 30 25 20 PPM

Compound 3I:
'H NMR:
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Dizoftaarelnuis\DATAEZ008119-8-342_11.1

02:10:45.952 +02800 nmn@EP-ZHA07702
USER: nmr

SOLWENT: CDCIZ

Ewperiment = zgpg30

Fulse length = 8300 uzes

Reoycle delay= 2.000 sec

HA = =1

Solvent = COCI2

PTS1d = 32762

F1 = 161.971542 MHz

F2 = 1.000000 MHz MHZ
S = 5402 66 Hz

AT1= 0.51sec @\/( -/ZO
Hz per Ptsth = 1.96 Hz H?
2= 100 Hz d &th

Hz perPtZndl = 100 Hz
01 = -5093.6565 Hz

40178
39.949

0z = -1.0000 Hz
LB1= 100 Hz
TF A= 000

b= 0.00

C= 0.00

T T |
415 4110 405 40.0 3|5 380 |5 38.0 PPM

Compound 3s:
'H NMR:

4.368
4811

o]

OH é:(?(];ét)z

3.99

04
Z.04 Zo8
_/T 0o _/_1.00

T T
5 4 3 2 1 PP
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101.888
101.844
100.538
100.473
EERTA|
77.080
TB.736
BE.418
BE.338
BE.228
BE.141
BE.1189
66.075
B6.024
§5.980
§2.356
B2.283
B2.261
B2.188
B1.8977
B1.947
B1.802
§1.780
51.337
51.318
50.440

e

NH a2

0
P
I Fose,

16.742
16.691
15.225

100 a0 =in] 40

3P NMR:

Cizoftuareinuts\DATAFZ0081189-8-43_11.1

41.362
40,819

12:44:08 765 +0200 nmn@EP-ZH107702
USER: nmr
SOLWENT: CDCIZ
Experiment = zgpg30
Fulse length = 8300 uzes
Reoycle delay= 2.000 sec
HA = 16
Solvent = COCI2
PTS1d = 32762
F1 = 161.971542 MHz
1.000000 MHz
64102 A6 Hz
AT1= 0.51zec

Hz per Pt1sth = 1.96 Hz
Sz = 1.00 Hz

Hz perPtZndl = 100 Hz
01 = -5093.6565 Hz

0z = -1.0000 Hz

LB1= 100 Hz

TF A= 000

b= 0.00
C= 0.00

Haz

=

pzC
OH  CHTEEY,

["-m'ig?

20

PPM

55 50 45 40 35 30

Compound (-)-3l:
'H NMR:

25

PPM
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Cizoftuarelnuts\DATAFZ008118-11-18_11.1

40.046
39.5904

160207 5625 +0200 nmn@EP-ZH107702
USER: nmr

SOLWENT: CDCIZ
Experiment = zgpg30

Fulse length = 8300 uzes
Reoycle delay= 2.000 sec
HA = =1

Solvent = COCI2

PTS1d = 32762

F1 = 161.971542 MHz

F2 = 1.000000 MHz

S = 5402 66 Hz

AT1= 05152 MNH
Mz per PtAsth = 185 Hz
Sw2= 100 Hz =
Hz per Pt2ndD = 100 H |
i eommns by OBn CHCE[J;ét)z
02 = -1.0000 Hz
LB1= 100  Hz
TP A= 000

B= 000

c= 000

If_?nn
T4
——Y——————¥¥F—¥¥¥¥ ¥ F—
420 1.5 41.0 40.5 40.0 385 380 385 PP

Compound (-)-3s:
'H NMR:

[ B = e N T e B e R e e o BTy BT e o R B T S o e BT R e e =R Ty R S R
r~ ooy W ON Tl — 0 m=—0mmM@DOOW=0mme— O F G0 0o F~ o0 oo o
wom oo R A R R - e R e e e S oy ey = T o R S A A 00 o
wf wf = = R T T B I T o T e B o o o B B B o o B B o o B —_— o —

U, ) NI g,

MH 2

pP
SIS,

P UL

U
5.0 45 40 35 3.0 25 20 15 PP
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101.822
101.801
100466
100.430
TT407
77.004
TBTT3

BE.396
BE.316
BE.182
BE.104
BE.046
B5.987
§5.951
§5.900
§2.378
62.305
B2.254

=)
=i
w

Wy

WD oW e
e NN R ]
e e A B
Bl el =1
0o o DD DD

50.433

NH 5

P”O
oH  AHSE,

16.698
16.647
15.203
15.181

3P NMR:

Dizoftuarelnuts\DATAFZ008118-11-19H_11.1

210005228 +02800 nmn@EP-ZHA07702
USER: nmr

SOLWENT: CDCIZ
Experiment = zgpg30

Fulse length = 8300 uzes

ecycle delay= 2.000 sec
A = =1
Solvent = COCI2
PTS1d = 32762
F1 = 161.971542 MHz
1.000000 MHz
64102 A6 Hz
AT1= 0.51zec

Hz per Pt1sth = 1.96 Hz
Sz = 1.00 Hz

Hz perPtZndl = 100 Hz
01 = -5093.6565 Hz

0z = -1.0000 Hz

LB1= 100 Hz

TF A= 000

b= 0.00
C= 0.00

R
H,

=]

41.145
40.710

=0

[
aH  AHGEL, e

40

20

PPM

45 44 43

Compound 3m:
'H NMR:

PPM
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3P NMR:
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Dosoftuarelnuis\DATAE2008119-8-92-1_21.1

40,143

00:52:18.000 +0800 nmu@ERP-ZHI107708

USER: nmr

SOLVENT: CDCI3

Experiment = zgpga0

Fulse length = .300 usec

Reoycle delay= 2.000 sec

Ma= T

Solvent = CDCIZ

PTS1d = 32763

F1 = 181971542 MHz

Fz = 1.000000 MHz

Sl = B4102 56 Hz

AT1= 0.51sec MH 2

Hz per Pt1sth = 1.86 Hz

SWz= 100 Hz \“‘/\“F’/”O

Hz perPtZndl = 100 Hz

01 = -B3098.6865 Hz OBn C H?Sét

02 = -1.0000 Hz

LB1= 100 Hz .

TF A= 000 zingle izomer seperated
B= 000
Cc= 000

a0 45 40 35 PP

Compound 3t:
'H NMR:

oo L e P I o e R [ o e Wi Y o, o e ¢ o Y st Y O P I = 7 = WD =t WO = O — =t 00 b O 4 W
& o e R s s I B ol N Ry i = I . Fo Do 44 S D
@ w R R R R g s e M e e R = = = = - R R R R R
=t =t =t =t =t = = = = = 0700000000000 000000000 oo ooh o o~ —_—— o o T —
NHz
GH Ck&)&t
F01
Z.00 Z.04
_foaz _A0sa ]
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
5.0 45 4.0 35 30 25 20 15 PPM
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101.951
100.598
77328
77011

single isomer seperated

cwcowwow own v e
SEESowar gw IO Tandg
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3P NMR:

Cizoftuareinuts\DATAF2008118-8-98_11.1

02:16:16.234 +0800 nmn@EP-ZHA07702
USER: nmr

SOLWENT: CDCIZ

Experiment = zgpg30

Fulse length = 8300 uzes

Reoycle delay= 2.000 sec

HA = 16

Solvent = COCI2

PTS1d = 32762

F1 = 161.971542 MHz

F2 = 1.000000 MHz

S = 5402 66 Hz

AT1= 0.51zec

Hz per Pt1sth = 1.96 Hz

Sz = 1.00 Hz

Hz per Pt2ndD = 1.00 Hz H.
01 = -5093.6565 Hz

02z = -1.0000 Hz MP4O
LB1= 100 Hz T |
TP A= 000 OH C H(I)(EII:' t)a

b= 0.00
C= 0.00

=

single isomer seperated

G0 40 20

40,614

PPM

a0 60

Compound 3n:
'H NMR:

40 20 1]
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3P NMR:
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Cizoftuarelnuts\DATAF2008118-10-26_11.1

00:02:20.140 +0200 nmn@EP-ZHA07702
USER: nmr
SOLWENT: CDCIZ
Experiment = zgpg30
Fulse length = 8300 uzes
Reoycle delay= 2.000 sec
HA = 16
Solvent = COCI2
PTS1d = 32762
F1 = 161.971542 MHz
Fz 1.000000 MHz
S = 5402 66 Hz
AT1= 0.51zec
Hz per Pt1sth = 1.96 Hz
Sz = 1.00 Hz
Hz perPtZndl = 100 Hz
01 = -5093.6565 Hz
0z = -1.0000 Hz
LB1= 100 Hz
TF A= 000

b= 0.00

C= 0.00

41.229
40.891

4303
4,285
4,260
4.243
4239
4236
4212
4.208
4.201

3.857
3.852
3762
3741

3734
3724
3718

3706
3700
3,693
3.688
3683

1.264
1.252
1.247
1.080
1.072
1.0683

1.022
1.005

T
-2PPM
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101.538
100.225
TBTT3
B5.703
B5.608
B5.499
61.612
61.539

.mluu.dummi b i Ll

52.898

il i bl il dh

27.7349

CTT-— 20826

17012

T 16764

15.308

Jiudllad s LT i | L
100 a0 B0

3P NMR:

Dosoftware\nuta\DATAFH T EE_-12-59-F .1

16:26:22.5231 +0200 nmn@EP-ZH107702
USER: nmr
SOLWENT: CDCIZ
Experiment = zgpg30
Fulse length = 8300 uzes
Reoycle delay= 2.000 sec
HA = 16
Solvent = COCI2
PTS1d = 32762
F1 = 161.971542 MHz
F2 = 1.000000 MHz
S = 5402 66 Hz
AT1= 0.51zec
Hz per Pt1sth = 1.96 Hz
Sz = 1.00 Hz
Hz perPtZndl = 100 Hz
01 = -5093.6565 Hz
0z = -1.0000 Hz -
LB1= 100 Hz O
TP A= 000 P

b= 0.00 \‘/\ | EE

o= 000 H th;

A0

PPM

100 a0 60

Compound 3q:
'H NMR:

20

T
0 PPM
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Dosoftaarelnuts\DAT AVEY-5-14-P fid

r-E-14

Jdun 10 2011

USER

SOLWENT: CDCIZ
Experiment = =2pul

Fulse length = 6.000 uzes
Reoycle delay = 1.000 sec
HA = 16

Solvent = COCI2

FID PT51d = 50000

FTS1d = 65536

F1 = 1214532285 MHz

F2 = 300023351 hHz
S S0000.00 Hz
AT1= 1.00 zec

Hz parPtisth = 0.76 Hz
Sz = 1.00 Hz

1.00 Hz
229102 Hz
-0.6000 Hz

Hz per PtZndD =
o1 =
oz =

38.276
38.100

Compound 3r:
'H NMR:

7332
7.249
G.799

4.858

4181
4173
4,166
4156
4149
4137
3.903
3.885
3.880
3.862
3.845

1.966
1.864
1.856
1.847
1.838
1.650

1.228
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31 .
P NMR:
Dosoftware\nuts\DATAFH TEE_-8-59-P.1 =
=
15:05:48 084 +0800 nmn@EF-ZH107708 by
USER: nmr
SOLVENT: CDCI3
Experiment = zgpga0
Fulse length = .300 usec
Reoycle delay= 2.000 sec
Ma = B
Solvent = CDCIZ
PTS1d = 32763
F1 = 181971542 MHz
Fz = 1.000000 MHz
Sl = B4102 56 Hz
AT1= 0.51zec
Hz per Pt1sth = 1.86 Hz MH;
Swz= 100 Hz H
Hz per PtZndl = 1.00 Hz BriH® L0
01 = -B008.6865 Hz YV\PCOB
02 = -1.0000 Hz !
LB1= 100  Hz O CHCEL)2
TP A= 000
B= 000
Cc= 000
4 1
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
120 100 a0 60 40 20 0 -20 -40 PP

Compound 9a:
'H NMR:
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Dizoftuarelnuts\DATAFZ008118-10-6¢_11.1

35.203
34732

22:40:11.500 +0800 nmn@EF-ZHI07708
USER: nmr

SOLVENT: CDCI3

Experiment = zgpga0

Fulse length = .300 usec

Reoycle delay= 2.000 sec

Ma = @

Solvent = CDCIZ

PTS1d = 32763

F1 = 181971542 MHz

Fz = 1.000000 MHz

i = BN AR Hz MHBoC
AT1= 0.51sec B

Hz per Pt1sth = 1.98 Hz NC\/\P,,O

Surz=  1.00 Hz =

Hz perPtZndl = 100 Hz ?

01 = 80956865 Hz CH t)2

02 = -1.0000 Hz ‘50

LB1= 100 Hz

TP A= 000
B= 000
c= 000

oo

T
42 40 38 36 34 32 30 23 PP

Compound (-)-9a:
'H NMR:
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o
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3P NMR:

Dosoftwarelnuts\DAT AF2008119-11-33pH_11.1

35.215
34.744

23:02:05 546 +0800 nmi@EFP-ZHI07708
USER: nmr
SOLWENT: CDCIF
Experiment = zgpg30
Pulse length = 8.300 usec

ecycle delay= 2.000 sec
-
Solvent = COCIZ
PTS1d = 32785
F1 = 161.871542 MHz
1.000000 MHz

84102 56 Hz
AT1= 0.51sec NHEBoC
Hz per Pt1st = 1.96 Hz
Surz=  1.00 Hz NC P?O
Hz perPtZndl = 100 Hz |
01 = -8095.6565 Hz [ H?gét)z
02 = -1.0000 Hz
LB1= 100 Hz
TP A= 000

B= 000
c= 000

R
H,

T T
35 36.0 355 3k0 345 34.0 335 PPM

Compound 9b:
'H NMR:
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Disoftaarelnuis\DATAE2008119-10-1-2_12.1

38.440
37.969

12:52:40.200 +0200 nmn@EP-ZH107702
USER: nmr
SOLWENT: CDCIZ
Ewperiment = zgpg30
Fulse length = 8300 uzes
Reoycle delay= 2.000 sec
HA = 16
Solvent = COCI2
PTS1d = 32762
F1 = 161.971542 MHz
F2 = 1.000000 MHz o] NHEoC
S = 5402 66 Hz
AT1= 0.51zec
Hz per Pt1sth = 1.98 Hz HaM P
2= 100 Hz C
Hz perPtZndl = 100 Hz
01 = -5093.6565 Hz
0z = -1.0000 Hz
LB1= 100 Hz
TF A= 000
b= 0.00
C= 0.00

i
0O

=
%m

th

44 42 40 38 3k 34 32 PP

Compound 3u:
'H NMR:

5.005

=
@
@
-

4266

m moom:® = = O © w0
- M DO WMo = o @
o —m oo m W m o [
-+ = = o oog oo oo od oo o o

3 7049
3.685
3691
3.682
3674
3.668
3.656
3.650
3629
3215
3.208

4D 0 P 0 b DT e o
0~ - O % 000 P~ D ) T oD R
[ e e v R TR e R /= = S
L T I A A A A B e R A

1. ?55
1.330

Mmoo oM
— @ Om
070 —

1.165

o
=)
i

3212

w — =]
— o —
™4 =) )
- o o

N

4.810

200 20z 280
_ T _ g __oHor_-Thoe A
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125.837
101.637

103.160

e A0 A 3L M 3t 1k b e k], Ut e i s bt 1 st st kol e

140 120

FE NMR:

Cisoftmaretnuis\DATAHZ005119-10-10F_10.1

112223 016 +0300 nmn@EP-ZH107708
USER: nmr
SOLVENT: MeOD
Experiment = zgfhigqn
Pulze length = 12,800 uzec
Fecycle delay=  1.000 sec
MA = 15
Salvent = Ma0D
FTS1d = 65536
F1 = 376.4338953 MHz
F2 = 1.000000 MHz
S 8928571 Hz
AT1= 0.73sec
Hz per Pt1sth = 1.36 Hz
Sz = 1.00 Hz
Hz perPtZndlb = 100 Hz
01 = -37548.0820 Hz
0z = -1.0000 Hz
LB1= 030 Hz
TF A= 000

b= 0.00

C= 000

@
@
=
o
=

49 645
49575
49,534
49.472
49360
49.290

100 a0

T7.327

HaM

O

49,274
49265
49.257
49.220
49,160
49.082
49.084
49.076
49.059
43.038
43.030
43,022
49.014
49.005
48,935
45,884
45886
48.877
48.71
45.510

=] 40

NHs* CFCOO
0]

O
CHGEL),

16.985
16.956
16.935
16.902
145.689
15.648

bl Dl b b ok Al l E.\l&hlanIJL.u.udu...hd WITTH ST

20

1] PP

T
B0

PPM
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Cizoftuarelnuts\DATAF2008118-10-10_11.1

o
]
@
11:16:46.842 +0200 nmn@EP-ZH107702 g
USER: nmr /

34.551

SOLVENT: MeOD
Experiment = zgpg30

Fulse length = 8300 uzes
Reoycle delay= 2.000 sec
HA = 16

Solvent = MaOD

PTS1d = 32762

F1 = 161.971542 MHz

Fz 1.000000 MHz

S = 5402 66 Hz
AT1= 0.51zec

Hz per Pt1sth = 1.96 Hz
Sz = 1.00 Hz

Hz perPtZndl = 100 Hz
01 = -5093.6565 Hz

0z = -1.0000 Hz
LB1= 100 Hz
TF A= 000

b= 0.00

C= 0.00

Compound 4c:
'H NMR:

DosoftwareinutAADAT AF R E_-11-39A-HNME.1 LD 00 00 D D O WD e - =1 OWoOm=M— @O0 — 0 0= oD@ oMo
= IF DM o— @ o [T B B R e R B i = =S B B Qe = == e = = /=

R R ! L R S I e e T B B e e s e e e B S B

R ¥ LT T B B B B B T B B B B B B B B B R B S R RS S S

10:04:22.242 +0200 nmn@EP-ZH107702

USER: nmr

SOLVENT: MeOD
Experiment = zg30

Fulse length = 132000 uses

Reoycle delay = 1.000 sec
HA = 16

Solvent = MaOD

PTS1d = 32762

F1 = 400.120056 MHz
Fz = 1.000000 MHz
Sl = 822368 Hz
AT1= 3.98sec
Hz per Pt1sth = 0.25 Hz
Swz= 100 Hz
Hz perPtZndl = 100 Hz
01 = 2424.0029 Hz
0z = -1.0000 Hz NH2
LB1= 030 Hz S - 0
TP A= 000
B= 000 \/\P/{
o= 000 '_'| CH
]
foz
ol
T ———T— T —T — T — T e e —T — T T —T —T—T—
9 g 7 B 3 4 3 2 1 PPM
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Disoftwareinuts\DATAFNME of amine acid_-11-38A-CNMR (1.1

121711 656 +0200 nmn@EP-ZH107702
USER: nmr
SOLVENT: MeOD
Experiment = zgpg30
Fulse length = 8600 uzes
Reoycle delay= 2.000 sec
HA = 1495
Solvent = MaOD
PTS1d = 32762
F1 = 100610107 hHz
Fz 1.000000 MHz
S = 24038 46 Hz
AT1= 1.36 zec
Hz perPt1sth = 0.73 Hz
Sz = 1.00 Hz
Hz perPtZndl = 100 Hz
01 = 1020539131 Hz
0z = -1.0000 Hz
LB1= 100 Hz
TF A= 000

b= 0.00

C= 0.00

130,247
129.795

= —128.511

138.801

49.650
49.468

49.045
48.834
48.615
48,404

. 36.597

28.678

T T T
180 160 140

3P NMR:

Dozoftwareinuta\DAT A B E_-11-39A-FNMR (1.1

21.086
200553
20,009

100824424 +0200 nmn@EP-ZH107702
USER: nmr
SOLVENT: MeOD
Experiment = zgpg30
Fulse length = 8300 uzes
Reoycle delay= 2.000 sec
HA = =1
Solvent = MaOD
PTS1d = 32762

F1 = 161.971542 MHz
1.000000 MHz

64102 A6 Hz
AT1= 0.51zec

Hz per Pt1sth = 1.96 Hz

Sz = 1.00 Hz

Hz per Ft2ndl = 1.00 Hz NH2
01 = -5093.6565 Hz = H 0
02z = -1.0000 Hz T
LB1= 100 Hz | TOH
TP A= 000 H

b= 0.00
C= 0.00

T T
20 PPM

a0 B0 40 20 0

Compound 4f:
'H NMR:
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Disoftwareinuts\DATAFNME of amino acid_-431HNMR 1

7681

§.380
3215
2739
1.879
1.621
1.210
1.080
1.046
1.000
0.985
0.889

141702200 +0200 nmn@EP-ZH107702
USER: nmr

SOLVENT: MeOD

Experiment = zg30

Fulse length = 9300 uzes

Reoycle delay = 1.000 sec

HA = 16

Solvent = MaOD

PTS1d = 32762

F1 = 400120056 hMHz

F2 = 1.000000 MHz

S = 822368 Hz

AT1= 388 zec

Hz per Pt1sth = 0.25 Hz

Sz = 1.00 Hz

Hz perPtZndl = 100 Hz

01 = 29244429 Hz

02 = 10000 Hz NH>
LB1= 030 Hz N

TE A= 000 - P//O
o T o

T
10 g 5 4 2 0 PPM

a7.651
a7.563
a6.622

447

A0.058
449,665
359,918
35,409
35,343
26,592
16178

11757
T T—11.643

"l bRl

J..‘I.h hllwmmﬂu..lu [ l'i.ﬂ“ﬂ]n [N ..ld.]ln“l.\ Phatouy 4 h o 0 “..\.l du.“ il I\JL|L..‘lJ|ﬂu.lII il bl il ol guldyy L Jllll“nLl]JlL 1.......Illi|hL Ly 1l o bl

i a0 40 0 A0 10 PP

3P NMR:
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CizoftaarelnutstDATAEYRL-431PNMR fid
rRLS31

Jul 2 2010

USER

SOLWENT: CD30D
Experiment = =2pul

Fulse length = 3880 uzec
Reoycle delay = 1.000 sec
MAa = z00

Solvent = CO20D

FID PT51d = 50000

FTS1d = 65536

F1 = 121453766 MHz

F2 = 30002954 hiHz
S S0000.00 Hz
AT1= 1.00 zec

Hz parPtisth = 0.76 Hz
Sz = 1.00 Hz

Hz per FtZndl = 1.00 Hz

01 = 3224102 Hz
0z = -0.6000 Hz
LB1= 0.00 Hz
TP A=-10.31
b=.8432
C= 0.0

Compound 4h:
'H NMR:

Dosoftware\nuts\DAT A R E_-451.1

00:18:26 765 +02800 nmn@EP-ZHA07702
USER: nmr
SOLVENT: D20
Experiment = zg30
Fulse length = 9300 uzes
Reoycle delay = 1.000 sec
HA = 16
Solvent = D20
PTS1d = 32762
F1 = 400.119995 hMHz
F2 = 1.000000 MHz
S 8223 68 Hz
AT1= 388 zec
Hz per Pt1sth = 0.25 Hz
Sz = 1.00 Hz
Hz perPtZndl = 100 Hz
01 = 29709036 Hz
0z = -1.0000 Hz
LB1= 030 Hz
TF A= 000

b= 0.00

C= 0.00

T2
7696
7887

Had

16,182

N

5.255
3.602

- — 3554

=
T-m
£
oo




170.736
134.682
131.262
123.262
37.336
25916
32.736
32.648

237433

@]

=

.
12

£

o o

N
A {

180 160 140 120 100 a0 =in] 40 20 PP

3P NMR:

Dosofhware\nuts\DAT AFSGS1-pfid
451
Aug 12 2010
USER
SOLVENT: D20
Ewperiment = 2pul
Fulse length = 6.000 uzes
Reoycle delay = 1.000 sec
MA = 36
Solvent = D20
FID PT51d = 50000
FTS1d = 65536
F1 = 121453508 MHz
2 = 3000259114 hHz
S = 50000.00 Hz
AT1= 1.00 zec
Hz parPtisth = 0.76 Hz
SWZ= 100 Hz o] MHz
Hz per FtZndl = 1.00 Hz - o
01 = 2324102 Hz M /\/\/\Pc
oz -0.6000 Hz | \O H
LB1= 0.00 Hz H
TP A= 000
b= 0.00 O
C= 0.0

21.082

40 30 20 10 1] PP

Compound 4k:
'H NMR:
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o M, T BRI B B T B B R e i B B B B LR
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H
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13 .
C NMR:
Cosoftmareinut\DATAFZ008119-5-66¢_10.1 wo=t = [
- woow = o oo ow
@ o == ==
18:48:34 468 +0300 nmn@EP-ZH107708 '"m"' '"m"' g g g g R
USER: nmr
SOLVENT: D20
Experiment = zgpg30
Pulze length = 8.600 usec
Fecycle delay=  2.000 sec
MA = 166
Salvent = 020
FTS1d = 32765
F1 = 100610252 MHz
F2 = 1.000000 MHz MH
S = 24038.45 Hz B
AT1= 136 szc F'/’O
= -
Hz per Pt 1stD 072 Hz 10OH

Sz = 1.00 Hz H
Hz perPtZndlb = 100 Hz
01 = 10051.0473 Hz

0z = -1.0000 Hz
LB1= 1.00 Hz
TF A= 000

b= 0.00

C= 0.00

Lk hidd Ihmﬂ|.||..J..Imlliddjluhllm.liILL ot bl i, o ks J.llhh.lh.t.hl“ui. vt U b LUk bl v hlll.\l.lmlh..l.l.uliuLM....[luum...,1||uMuu bk HH.HJJH..MH T

B5 &0 58 50 45 0 35 el s} PP

3P NMR:
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Dosofhware\nuts\DAT AFS-65-p.fid
5-86
Oet 22 2010
USER
SOLVENT: D20
Experiment = =2pul
Fulse length = 6.000 uzes
Reoycle delay = 1.000 sec
MA = 52
Solvent = D20
FID PT51d = 50000
FTS1d = 65536
F1 = 121453508 MHz

2 = 3000259114 hHz
S = 50000.00 Hz
AT1= 1.00 zec
Hz parPtisth = 0.76 Hz

19.694

Sz = 1.00 Hz
Hz perPtZndlb = 100 Hz
01 = 3238402 Hz NH
0z = -0.5000 Hz = O
Pz
o H
H
s o , " il HA A B M st . e irink
-——r—————F——FFFFF——————————————————
100 &0 ] 0 20 0 20 -40 -60 PPM
Compound 4o:
'H NMR:
o 0 o— 0700w =t 0 o— b 00w o o D o=t o
& SES 5@ n o - 539 mEEE as
- L ) o =t =t =t LarBar B orl [ B B B ] [ ]
0]
- NHz
0
FIinH
H
.00
\/T.sgjm
29 89
ora
_ozo _0a4 /_/_/Dl/
——— -
8 7 B 5 4 3 2 1 PP
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CosoftmareinutADATAFNME of amino acid_-3-23c.1

13:36:01 516 +0300 nmn@EP-ZHA107708
USER: nmr
SOLVENT: D20
Experiment = zgpg30
Pulze length = 8.600 usec
Fecycle delay=  2.000 sec
MA = 256
Salvent = 020
FTS1d = 32765
F1 100610252 MHz
Fz 1.000000 MHz
S = 24038.45 Hz
AT1= 1.30 sec
Hz per Pt1sth = 0.72 Hz
Sz = 1.00 Hz
Hz perPtZndlb = 100 Hz
01 = 10051.0473 Hz
0z = -1.0000 Hz
LB1= 1.00 Hz
TF A= 000

b= 0.00

C= 000

157.478

Ak " i m "

130.956
130.810
130.511
130,372
114.424
114,139

s

55,348
52.861

51369

34.265

b "

Compound 4p:
'H NMR:

Disoftwareinuts\DATAN-2-76_26Janz2010
iblank line
Jan 26 2010
USER
SOLVENT: D20
Experiment = =2pul
Fulse length = 6850 uzec
Reoycle delay = 1.000 sec
HA = =1
Solvent = D20
FID PTS1d = 9527
FTS1d = 16334
F1 = 2000553220 MHz
Fz 76 56078 hHz
S = 4803.07 Hz
AT1= 2.00sec
Hz parPt1sth = 0.20 Hz
Sz = 1.00 Hz
Hz per FtZndl = 1.00 Hz
01 = 18002150 Hz
0z = -0.6000 Hz
LB1= 0.00 Hz
TP A=-7457
b= 7230
C= 0.0

7626

@
)
«=
ui

4612

2576
2887
1.913
1.903

0757
0773
0.756
0743

T
20

PPM

PPM
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57.005
55.783
36.847
19.449

NH.

\l/\l-llig H

19.355
18.009
17.922

AT Tl s T L A UL i 48 41 e Vb

a0 1] G0 50 40 B0 20

3P NMR:

Dosofhware\nuts\DAT AVFp-2-76.fid
Std phosphorus;blank line

Jan 22 2010

USER

SOLVENT: d2o

Experiment = =2pul

Fulse length = 4600 uzes
Reoycle delay = 1.000 sec

HA = G

Saolvent = d2o

FID PTS1d = 190479

FTS1d = 262144

F1 = 161.77424 MHz N_ H 2
F2 = 3200625276 MHz N

W= 119047 B2 Hz /,O
AT1= 160sec ™
Hz per Ptisth = 0.45 Hz |_" OH

Sz = 1.00 Hz
Hz per FtZndl = 1.00 Hz
01 = 43721875 Hz
0z = -0.6000 Hz
LB1= 0.00 Hz
TP A= 22313

b =.267324

C= 0.0

19.578

.JiIIIN‘L Mul il llnl\MJlmj.l.tha ELMHLML.&J 1t sl

10

]

PP

Compound 4v:
'H NMR:
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3P NMR:
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Dosoftwarelnut\DAT AF2Z005119-11-37-2H_11.1

1000726125 +0200 nmn@EP-ZH107702
USER: nmr

SOLVENT: D20
Experiment = zgpg30

Fulse length = 8300 uzes
Reoycle delay= 2.000 sec
HA = 16

Solvent = D20

PTS1d = 32762

F1 = 161.971542 MHz

Fz 1.000000 MHz

S = 5402 66 Hz
AT1= 0.51zec

Hz per Pt1sth = 1.96 Hz

17.159

W= 100 Hz NH2
Hz perPtZndl = 100 Hz
01 = 50886865 Hz HOOC 0
02 = 10000 Hz -~
LB1= 100  Hz 1 OH
TP A= 000
B= 000
c= 000
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
60 40 20 0 -20 -40 B0 PP
a
Compound 10a:
1 .
H NMR:
O o— 00 o=t WO - 00w 0 w o L B B O I o I i N 2 I o i o s T I T s I o L == I o I T e o e T = 2 o B i e i = I o B )
R R i o e i = I e R T B e R e e i R R e R Bl e
P e =R R R e e e R TR I R TR R S R i - TR i L i =
N 7= e e o e B T i B I T T B B B B B T B B B T o o B R B B Rl e e e e e
u]
OEt
BocHN\)LN g OEt
i 1 :
O Et
538
04 2.29_/15 FRE
— T S e AT T
M . w H_h, PN
T T — — T T — —— T — — — T — — T — — — T
g 7 & 5 4 3 2
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171.048
170.988
155.875
136.680
129.286
128.878
126.850
100.510
100.459
99.110
99.059
80.258
77502
EERES
7E.868
B6.235
BE.133
B4.782
B4.711
B1.933
B1.867
55.734
50,33
50.272
49,390
49.338

\ \ W
- \)Okﬁfa Bt Ot

o OEt

37110
34.987

Y ik R e e v Y iy v Ll i o i s

28176

24362
16.654
16.611
16.574
16.428
15.247
15.210
15174
11.601

N

HPTRHENY

3P NMR:

Disoftwareinuts\DATAENmr_-12-63F.1

38,427

11:22:16 875 +0200 nmn@EP-ZH107702
USER: nmr
SOLWENT: CDCIZ
Experiment = zgpg30
Fulse length = 8300 uzes
Reoycle delay= 2.000 sec
HA = 16
Solvent = COCI2
PTS1d = 32762
F1 = 161.971542 MHz
F2 = 1.000000 MHz
S = 5402 66 Hz
AT1= 0.51zec
Hz per Pt1sth = 1.96 Hz
Sz = 1.00 Hz
Hz perPtZndl = 100 Hz
01 = -5093.6565 Hz
0z = -1.0000 Hz
LB1= 100 Hz
TF A= 000

b= 0.00

C= 0.00

o}
BocHM \)J\N E)Et DB
:OH

8 DEt

T T
PPM

80 60 40 20 1]

Compound 10b:
'H NMR:

T
-20
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_AHE o7

1.00

BC NMR:

2N
980Gk

peE—=
o —~
i ——

L ——
LFEBE

mmwaml\
VGG FE—
Nmm.mml\l
99T°BF

Em.mwyl

GG 05
LFI05

85£°00
Smsl/
AN

9zE’Lg
P ——

54099
ES@%I
0BB9L

:N.t/
me.t/l
Bl
QE.EWI
0BSRL

mmm.mm$
B6I00L

a0L's5 )
FELGEL %

9EF AL
08¥LLL wl
BESLLL

Moljuls

PPM

3P NMR:
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Disoftwareinuts\DATAERmr_-12-64F .1

162822712 +0200 nmn@EP-ZH107702
USER: nmr
SOLWENT: CDCIZ
Experiment = zgpg30
Fulse length = 8300 uzes
Reoycle delay= 2.000 sec
HA = =1
Solvent = COCI2
PTS1d = 32762
F1 = 161.971542 MHz
Fz 1.000000 MHz
S = 5402 66 Hz
AT1= 0.51zec
Hz per Pt1sth = 1.96 Hz
Sz = 1.00 Hz
Hz perPtZndl = 100 Hz
01 = -5093.6565 Hz
0z = -1.0000 Hz
LB1= 100 Hz
TF A= 000

b= 0.00

C= 0.00

38.669
38.560

O
Bockn. ML

CEt OFt

o CEt

42

'H NMR:

7.225
7.093
7.083
4.828
4823
4750
4674
4652
4621

40

4.596

s}

3672
3.655
3.650
3641

3.484
3.232
32323
2.889
2.881

36

2.861

1.937
1.921

1.380

34

0.701

T
32

PPM

0.567
0.491

PPM

91



171.166
171.122

155.684
155.655

136.855
136.738

129380

128.345

T 126.682

-—

101.141
100.539

79.690

TT116
7B.502
BE.584
BE.571
BE.461
B2.976
B2.895
B0.423
60.321

47151
46,174

34.368
30.503
29.657

T 128286

19.199

15.269
18.181

3P NMR:

Disoftwareinuts\DATAENmr_-12-67F.1

07 44:56 0532 +0800 nmn@EP-ZHA07702

USER: nmr
SOLWENT: CDCIZ
Experiment = zgpg30
Fulse length = 8300 uzes
Reoycle delay= 2.000 sec
HA = 16
Solvent = COCI2
PTS1d = 32762
F1 = 161.971542 MHz
F2 = 1.000000 MHz
S = 5402 66 Hz
AT1= 0.51zec
Hz per Pt1sth = 1.96 Hz
Sz = 1.00 Hz
Hz perPtZndl = 100 Hz
01 = -5093.6565 Hz
0z = -1.0000 Hz
LB1= 100 Hz
TF A= 000

b= 0.00

C= 0.00

38.899

38.645
38.488

80

38113

G0

40

PPM

44

Compound 10d:

'H NMR:

42

40

s}

36

34

PPM

92



=

.10

D W = W= D,
B ND RO m o N
A A B A e B
R R Il = = T Yy
R T B e T I R e

LI5'FE

LGFLE
LE¥LE

O08°Er

w
o
]
-
-

LN =

o @
&S
= -
=
o =

aL¥'Ta
Li¥'Ea
aFe'ra
FLEFD
aze’ag
£0£°09
FEE'AE
a10a

LFE'aL
GEO°LL
0SE° 2L

LGEEE
LGE00L

N

Q966 L

LROTLTL

LFTLRL

o
o
I
-

SN

=+ o4
o @
@
[ ]
= =

088°EF L

BELGGL

LELELL

maoc

NHF

PPM

93



Dizoftuarelnuts\DATAFZ008118-11-48H_11.1

A7 2616212 +0200 nmn@EP-ZH107702
USER: nmr

SOLWENT: CDCIZ

Experiment = zgpg30

Fulse length = 8300 uzes

Reoycle delay= 2.000 sec

HA = =1

Solvent = COCI2

PTS1d = 32762

F1 = 161.971542 MHz

Fz 1.000000 MHz

S = 5402 66 Hz

AT1= 0.51zec

Hz per Pt1sth = 1.96 Hz

Sz = 1.00 Hz

Hz perPtZndl = 100 Hz O
01 = -5093.6565 Hz

0z = -1.0000 Hz CI)Et OEt
LB1= 100 Hz N F)

"6 e NHFrbe O OEt

C= 0.00

39.514
39.275
38.802
38.464

Compound 10e:
'H NMR:

7812
7.808
7795
7.750
T8

T.B74
7667
7.BB1

4186
4182
4187
4150
4125
4106
38978
3.963
3.934
3918
3804
1.714
1.687
1.680
1.670
1.648
1.631
1.614
1.897
1.580
1.404
1.386
1.326
1.229
1.212

NPht

-

OEt oEt
corin AL
N7 TR e

N OEt

o]

=]
23
07
. _—oaz A3 _
J ’
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
12 10 g B 4 2 ] -2 PPM

94



156.464

__——169.022
T 168.475

136.316
133.931
132.049

128.155

128.075

123160

W W

77.466
77.152
78.831
£6.970
£6.374
£6.279
£5.324
£5.236
62618
£2.545
18218

]
]
o
Wi
- =

101.238
99.838
44 468

NPH

0
OEt
ChzHMN \)J\N B CEt

&8 oDEt

37.263

27.950
27877
22811
22.795

__——1BET6

18.232

3P NMR:

Coizoftuarelnuts\DATAFZ008118-11-11_11.1

16:22:00921 +0200 nmn@EP-ZH107702
USER: nmr
SOLWENT: CDCIZ
Experiment = zgpg30
Fulse length = 8300 uzes
Reoycle delay= 2.000 sec
HA = =1
Solvent = COCI2
PTS1d = 32762
F1 = 161.971542 MHz
F2 = 1.000000 MHz
S = 5402 66 Hz
AT1= 0.51zec
Hz per Pt1sth = 1.96 Hz
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Compound 10f:
'H NMR:
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3P NMR:
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2. NMR Spectra for Mosher’s Derivatives of S5p and the Major Isomer of 3m.

'H NMR of (S) and (R)-Mosher’s Derivative 6p:

O = O — = = 7 00 \—CllD‘:l'r‘-LDDDNI.Drh-‘\:r\—LDEDClLD\—DGTlN‘—‘:rmLD\—LDmLD‘—\—th—
P D — O o WO w0 [ e o o T N R e | oo oD = 0 M O W s b = s 00— D DWW D N — 50 O
R T A s f"’.“’.f"’.“’."’.f"’.“’.f"’.‘—.“.‘—.“.‘—.‘—.C!“'%“!‘“‘!LE!“?D’!“?“?“?“?‘“‘!F‘!D?D?G?D?UQC!C!
P P~ P P~ =~ P~ O O = =t = = = = = — T — = DC!
OMe
CF3
oO—\
4 5 CH3f2 |1 (CH3)2
5
4 pdHz*2
(R-MTFA } 2
3 cH
85
b oo
Ao A
(SEMTPA J
L
| . . . | ; . . | . . . | . , . |
8 G 4 2 0

(R)-Mosher’s derivative of 5p (6p):

'H NMR:
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FE NMR:
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Experiment = =2pul
Fulse length = 6167 uzec
Reoycle delay = 1.600 sec
HA = 16
Solvent = COCI2
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FTS1d = 32765
F1 282.207221 MHz
Fz 300054221 hiHz
S = B4835.07 Hz
AT1= 0.30sec
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01 = -23008.1073 Hz
0z = -0.6000 Hz
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Sz = 1.00 Hz
Hz per FtZndl = 1.00 Hz
01 = 3224102 Hz
0z = -0.6000 Hz
LB1= 0.00 Hz
TP A=-12000

b= 15228

C= 0.0

24 556

T T T T T
200 150 100 a0 1] -50 -100 -150 PP

(S)-Mosher’s derivative of 5p ((-)-6p):
'H NMR:

4.380
4.365
4.354
4.347

w o R =]
@ o @ e @
@ o —_—— = = =
- = = o oW W oo

3.520
2.256
2.241
2.226
2.043
1.348
1.342

= = = o
= 0o
o e o

1 3[IE
1.281
1.256
0.8963
0.946
0.921
0.893
0.863

___—— 0070

0.911

=
o
-

A W N

4.391
-0.001
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Dosoftware\nuts\DATAVF-8-335_F
iblank line

Jul 12011

USER

SOLWENT: CDCIZ
Experiment = =2pul

Fulse length = 6167 uzec
Reoycle delay = 1.600 sec
HA = 16

Solvent = COCI2

FID PTS1d = 19449

FTS1d = 32765

F1 = 282.207221 MHz

F2 = 300054321 hiHz

£9.119

S B4835.07 Hz
AT1= 0.30sec

Hz parPtisth = 1.02 Hz
Sz = 1.00 Hz

Hz per FtZndl = 1.00 Hz
01 = -23008.1073 Hz
0z = -0.6000 Hz
LB1= 0.00 Hz
TP A= 13688

b =-14062

C= 0.0

T
-150 PP

3P NMR:

Disoftwareinuts\DATAFYE-33 5-p fid
r8-33s
Jul 42011
USER
SOLWENT: CDCIZ
Experiment = =2pul
Fulse length = 6.000 uzes
Reoycle delay = 1.000 sec
MA = 32
Solvent = COCI2
FID PT51d = 50000
FTS1d = 65536
F1 121.453285 MHz
Fz 300.028251 hiHz
S = 50000.00 Hz
AT1= 1.00 zec
Hz parPtisth = 0.76 Hz
Sz = 1.00 Hz
Hz per FtZndl = 1.00 Hz
01 = 3224102 Hz
0z = -0.6000 Hz
LB1= 0.00 Hz
TP A=-25313

b= 27244

C= 0.0

24 468

t——

00 1480 100 af 0 - -100 -150 PP

(R)-Mosher’s derivative of the major isomer of 3m:
'H NMR:
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“x/‘“\p/,—o
P ARt e

(RIMTPA-In

2

FE NMR:

Dogoftwareinuts\DAT AFZ005119-8-98-2R-H,F,F _12FNMR.1

69.131

22:26:50.578 +0800 nmn@EP-ZHA07702
USER: nmr

SOLWENT: CDCIZ

Experiment = zgfhigqn

Fulse length = 12 800 usec

Reoycle delay = 1.000 sec

HA = 16

Solvent = COCI2

FTS1d = B5536 CF3 0
F1 = 376.433953 MHz =
1.000000 MHz

8928571 Hz —0
AT1= 073 zec

Hz per Pt1stD = 1.36 Hz \/\PEO
2= 100 Hz H 1 (J):‘
Hz per Pt2ndl = 1.00 Hz 0] C H? Et)z
01 = -37649.0520 Hz
02 = 10000 Hz
LB1= 030 Hz
TP A= 000

B= 000

c= 000 (R)MTPA-3n

H

=

1] A0 -100 -140 -200 PP
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Dogoftwareinuts\DAT AF2005119-8-98-2R-H,F,F_11PNMR.1

22:24:14.500 +0800 nmn@ER-ZHI07708
USER: nmr
SOLWENT: CDCIF
Experiment = zgpg30
Pulse length = 8.300 usec
Reoycle delay= 2.000 sec
NA = 16
Solvent = COCIZ
PTS1d = 32785
F1 = 161.871542 MHz
F2 = 1.000000 MHz
Sii1 = 6410256 Hz
AT1= 0.51zec
Hz per Pt1sth = 1.98 Hz L0
Surz=  1.00 Hz H P
Hz per Pt2ndD = 1.00 Hz a C H?Eégz
01 = -8088 6365 Hz
02 = -1.0000 Hz
LB1= 100 Hz
TP A= 000
B= 000
c= 000

36,229

[(R)-MTPA-3n

) T
a0 60 40 20 1] -20 PP

7.238
5.300
4628
4,602
4.863
4.856
4 552
4,535
4108
3791
3774
3.723
3.705
3.699
3.681
3.548
3.430
34818
3.507
1.581
-0.001
-0.009

p”
& cHIGE,

(S)-MTP 42N

31

?13 |
i _faa

113



Dogoftwareinuts\DAT AFZ005119-8-98-15-H,F,F_12FNMR.1

22:11:56 242 +0800 nmn@EP-ZHA07702
USER: nmr
SOLWENT: CDCIZ
Experiment = zgfhigqn
Fulse length = 12 800 usec
Reoycle delay = 1.000 sec
HA = 16
Solvent = COCI2
FTS1d = B5536
F1 = 376.433953 MHz
Fz 1.000000 MHz
S = 8928571 Hz
AT1= 073 zec
Hz per Pt1sth = 1.36 Hz
Sz = 1.00 Hz
Hz perPtZndl = 100 Hz
01 = -37648.0820 Hz
0z = -1.0000 Hz
LB1= 030 Hz
TF A= 000

b= 0.00

C= 0.00

68.751

CFz:0

—0 YH
~pz0

g  AHpEEY,

(S}FMTPA-3n

3P NMR:

Dogoftwareinuts\DAT AF2005119-3-93-15-H,F,F_11PNMR.1

22:00:54.521 +0800 nmn@EP-ZHA07702
USER: nmr

SOLWENT: CDCIZ
Experiment = zgpg30

Fulse length = 8300 uzes
Reoycle delay= 2.000 sec
HA = 16

Solvent = COCI2

PTS1d = 32762

F1 = 161.971542 MHz
1.000000 MHz
64102 A6 Hz
AT1= 0.51zec

Hz per Pt1sth = 1.96 Hz
Sz = 1.00 Hz

Hz perPtZndl = 100 Hz
01 = -5093.6565 Hz

0z = -1.0000 Hz

LB1= 100 Hz

TF A= 000

b= 0.00
C= 0.00

35.976

T T
-0 75 -80

(S)F-MTPA-3N

PPM

Wt Hprpisrith A b b A At A
st :

bl e

T
20

PPM
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3. NMR Spectra or HPLC Data of Compounds 6 and 7.

NMR spectra of 6:
¥ F NMR of 6e:

DsothwareinutADATAVET-8-13-1.1id
19F OBSERVESTANDARD PARAMETERS
Jun 102011
USER:
SOLVENT: CDCI3
Experiment = s2pul
Pulse length = 5.000 uzec
Recyele delay = 1.000 sec
MA = 20
Solvent = CDCIF
FID FTS1d = 64000
FTS51d = 65536
F1 = 252270020 MHz
F2 = 300028351 MHz
Swi1 = 20090.02 Hz
AT1= 0.71zec
Hz per Pt 1sth = 1.37 Hz
Sz = 1.00 Hz
Hz per Pt Zndl»= 1.00 Hz
01 = -37341.6563 Hz
oz = -0.5000 Hz
LB1= 0.00 Hz
TP A= 887.50

B=-4Z2.03

C= 000

£9.045

£9.430

10

¥ E NMR of 61:

T T
-72 PPM
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Dosoftwarenuts\DAT AV-7-97 Forue_25May2011
iblank line
M ay 26 2011
USER
SOLWENT: CDCIZ
Experiment = =2pul
Fulse length = 6167 uzec
Reoycle delay = 1.600 sec
HA = 16
Solvent = COCI2
FID PTS1d = 19449
FTS1d = 32765
F1 = 282.207221 MHz
F2 = 300054321 hiHz
S B4835.07 Hz
AT1= 0.30sec
Hz parPtisth = 1.02 Hz
Sz = 1.00 Hz
Hz per FtZndl = 1.00 Hz
01 = -23008.1073 Hz
0z = -0.6000 Hz
LB1= 0.00 Hz
TP A= 11672
B=-0281
C= 0.0

69.302
59.435

T
598 PP

¥ F NMR of (-)-6l:

DsoftvaretnutDATAGERmr_-11-26crudeF 1

20:46:55.452 +0200 nmr@EP-ZH107702
USER: nmr
SOLVENT: CDCIZ
Experiment= zgthigqn
Fulse length = 12500 usec
Reoyele delay= 1.000 sec
MA = 16
Saolvent = CDCIZ
PTS1d = 65536
F1 = 375.422053 MWHz
F2 1.000000 MHz
S 8928571 Hz
AT1= 0.73sec
Hz perPt1sth = 136 Hz
Sz = 1.00 Hz
Hz perPt2ndD = 100 Hz
04 = .27640.0820 Hz
0z = -1.0000 Hz
LB1= 0320 Hz
TP A= 000

B= 0.0

C= 000

B5.589
£9.019

T T
£8.6 687 £8.8 £8.9 £2.0 £9.1 £9.2 £9.3 £9.4 PP

1 E NMR of 6n:
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DigofhwaretnutDATAE10_-10-24F 1

20°29:29. 640 +0300 nmn@EF-ZH107702
USER: nmr
SOLVENT: CDCIZ
Experiment= zgthigqn
Pulse length = 12800 usec
Recycle delay=  1.000 sec
Ma = 16
Salvent = COCIZ
PTS1d = 65536
F1 = 376.453253 MHz
FZ = 1.000000 MHz
S = 8928571 Hz
AT1= 0.72sec
Hz par Pt 1stD = 1326 Hz
Sz = 1.00 Hz
Hz per Pt 2ZndD = 1.00 Hz
01 = -37649.0820 Hz
oz = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

b= 0.0

©= 0.0

E8.650

207

68.744
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HPLC data for 6b.

Software Version : 6.3.0.0445
Sample Name © 7-73

Date

: 2011-5-16 13:43:38

Data Acquisition Time . 2011-5-16 9:18:07

Instrument Name : Perkin Elmer LC Channel A
Rack/Vial : 0f0 Operaior . manager
Sample Amount : 1.000000 Dilution Factor : 1.000000
Cycle o1
Result File : D:A\YZR\7-73.rst
Sequence File : D:\\YZR\20110511-.seq

&

¥

lL“r”rrm LR L AT A A S A T R A A AL LR L AT ERIAY
20 40 60 80 100 120 140 160 180 00 220 40

Peak Time Area Height Area

# [min] [uV*sec] [uV]

1 148.560 585731.15 42.64 10,127 *BV
2 170.632 5197930.82 8308.32 89.873 *VB

5783661.98 8350.96 1e+02

Time [min]

HPLC REPORT
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HPLC data for 7f.

AD-H, n-hexane/2-propanol .50:50, 1 = 214 nm, flow rate = 0.7 mL min™, retention time = 5.18 and 6.18 min.

Racemate:

Sample Name:

Operator:
Time:08:25

my 600

8 . 8 8 8 8

o T

No. PeakNo

b
[ ]

Total

= ]

Time PeakHe 1 ght
= [ 532217. 2
qTT 596194. 6

1128716. 8

=TT

HPLC

Report

Data File:5-63+-AD-H550. 7214. che

Date:2010-10-20

el 12 Y
Min
PeakArea PerCent
5805852. 3 12. 8142
7751709. 9 57. 1858
13560562. 2 100, 0000
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Tf:

BIES RS

L E T B 304848 - 5-46. che
Fafts: ot
S+#rH #3:2010-10-12 S HTTiE): 14:05
| i ' N J
500+

400

300

200- '.
100- f

.

0 2 4 ) [ 10 12 1%

N Min

Fe #S @EHhe GEsE &= R WMIESEE W
1 1 5. 088 563256. 2 5098322. 3 97. 2054
2 2 5.972 13911.3 146576. 4 2. 7946
&t 577167. 4 524@8.? _ 100. 0000
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HPLC data for 7g.

Chiralpak PC-2, n-hexane/2-propanol 50:50, 1 = 214 nm, flow rate = 0.7 mL min™, retention time = 9.6 and 7.2 min.
Racemate:

HPLC REPORT

Data File:YQL-3-14+- PC-2 55 214 0.7. che Sample Name:
Date:2010-03-24 Time:14:12
Operator:
mV 220, ;:
2004
1804
180-
1404
1201
1004 §
80 o
60
40-
20+
0 N\ J
0 2 4 [ [ 10 12 14 18 18 |
L - e -
No. PeakNo 1D. Name R. Time PeakHe i ght PeakArea PerCent
1 1 7.218 228404.9 3256531.5 49. 8468
2 2 9. 652 73373.6 3276544.9 50. 1532
Total 301778.5 6533076. 4 100. 0000
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79:

HPLC REPORT

Data File:YQL-3-24. che Sample Name:
Date:2010-03-24 Time:14:38
Operator:
w 2
100-
80-
wd
20-
0
) E ] 4 8 10 12 14 18 18
Min
No. PeakNo |D. Name R. Time PeakHe i ght PeakAr oa PerCent
1 1 7.212 50774.5 725088. 9 12, 2653
2 2 9. 585 117803. 6 5186601. 1 87. 71347
Total 168578. 1 5911690, 0 100. 0000
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HPLC data for 7h.
Chiralpak PC-2, n-hexane/2-propanol 50:50, 4 = 214 nm, flow rate = 0.7 mL min™, retention time = 39.4 and 28.8 min.

Racemate:

HPLC Report

Sample Name: Data File:YQL-5-31+- PC-2 55 214 0.7.che
Operator: Date:2010-09-21
Time:10:57
ow | &
50 ¥
! | S
| I =
* |
| |
o Ll
| [
10- J
i !
Q-c_.l-n-.___,___)
| - ——
gl_" 0 a0 80 80 100 120 140
Min
No. PeakNo R.Time PeakHs i ght PeakArea PerCent
1 1 28.477 54426. 5 4342451. 8 50. 0927
2 2 38927 J6282. 3 4326385. 6 19. 9073
Total 90708. 8 8668837. 5 100, 0000
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7h:
¢co 88‘/

HPLC Report

Sample Name: Data File:YQL-5-27-3. che
Operator: Date:2010-09-21
Time:13:01

0 10 20 40 50
Min
No. PeakNo R.Time PeakHe ight PeakArea PerCent
| 1 28.777 9436. 1 172754. 6 10. 5604
2 2 39.427 53708. 1 65141713. 7 89. 1396

Total 63111.8 7317168.3 100. 0000
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HPLC data for 7j.

Chiralpak PC-2, n-hexane/2-propanol 50:50, 4 = 214 nm, flow rate = 0.7 mL min™, retention time = 23.0 and 11.9 min.

Racemate:
Data File:YQL-2-59+~ PC-2 55 214 0. 7. che Sample name:
Date:2010-01-11 : Time :16:05
Operator:
R S AT ]
L E
80- |
odl .
60-
504
o =
& |
! |
204
104
0 4 8 12 16 20 24 P 2 3
Min {
J
No. PeakNo 1D. Name R.Time PeakHeight PeakArea PerCent
1 1 12. 752 96079. 4 4113836. 7 50. 1799
2 2 25. 152 33127.8 4084344.0 49, 8201
Total 129207. 2 8198180. 7 100. 0000
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7j:

( r\.» i
Data File:YQL-2-65. che Sample name:
Date:2010-01-12 Time :11:01
Operator:
mv
250-
200
150+
ol z
50-
0 N
0 4 8 12 18 20 Fry 28 32 %
...
No. PeakNo ID.Name R.Time  PeakHeight PeakArea PerCent -y
1 1 11,918 85503. 3 2950166. 4 9. 7209
2 2 23. 052 282112.0 27398521. 9 90. 2791
Total 367615. 3 30348688. 4 100. 0000
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HPLC data for 7k.

Chiralpak PA-2, n-hexane/2-propanol 50:50, 4 = 214 nm, flow rate = 0.7 mL min™, retention time = 17.7 and 15.1 min.

Racemate:

HPLC Report

Sample Name:

Data File:5-82+-PA-2550. 7214. che

Operator: Date:2010-11-10
Time:13:08
mv 20| E
180 T §
160+ =
140 A
120+
100+
80-
60-
40+
20-
; P T | U =
0 4 8 16 20 %
Min
No. PeakNo R.Time PeakHeight PeakArea PerCent
1 1 15,127 178216.5 4577516. 0 49. 5098
2 2 17.827 152391. 7 1668167. 8 50. 4902
Total 330608. 2 9245683. 8 100. 0000
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7k:

HPLC Report

Sample Name: Data File:5-8l. che
Operator: Date:2010~-11-10
Time:13:35
™ 3801 ?
3004
250
-
1501 §
100+ \
50+
5 . - = AR,
0 4 8 12 16 20 24 28
Min
No. PeakNo R.Time PeakHe i ght PeakArea PerCent
11 1512 113872.6 2928463, 7 20,6252 g Brl.
2 2 17.677 364845. 4 11270025. 9 79.3748
Total 478718.0 14198489, 6 100, 0000

128



HPLC data for 7o0.

Chiralpak PC-2, n-hexane/2-propanol 50:50, 4 = 214 nm, flow rate = 0.7 mL min™, retention time = 26.5 and 17.0 min.

Racemate:

HPLC REPORT

/ YM{
7ISJ :
X ;:j“

Data File:YQL-3-20+- PC-2 55 214 0. 7. che Sample Name:
Date:2010-03-24 Time:11:48
Operator:
mv
1201
100+
” 8
8
60+
40
K J\A_,)
M
0 4 8 12 18 20 24 2 2
S ~ Min
No. PeskNo 1D. Name R.Time PeakHe i ght PeakArea PerCent
1 1 17. 585 131680. 6 7380205. 4 49. 9689
2 2 28. 585 61418, 2 7389381. 1 50. 0311
Total ' 193098.9  14769586. 5 100. 0000
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70:

HPLC REPORT

Data File:YQL-3-67. che Sample Name: ‘
Date:2010-05-10 Time:16:41 7, ol
"
Operator:
mv
120-
100-
' 20-
0/
40-
20-
JE kS
o 4 8 KB 4
Min
No. PeakNo ID. Name R Time PeakHe ight PeakArea PerCent
1 1 17.018 15965, 1 992469. 0 12, 0368
2 2 26, 485 66646, 7 7252821.8 87,9632
Total 82611.9 8245290. 8 100. 0000
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HPLC data for 7p.
Chiralpak PC-2, n-hexane/2-propanol 50:50, 4 = 214 nm, flow rate = 0.7 mL min™, retention time =8.9 and 7.5 min.
Racemate:

HPLC REPORT

Data File:YQL-2-49+- PC-2 55 214 0. 7. che Sample Name:
Date:2010-03-03 Time:16:40
Operator:
ﬂN 600 3
500
400+
300- o
2004
100
. i
0 2 4 5 I 10 12 14 18
| Min
No. PeakNo 1D, Name R. Time PeakHe ight PeakArea PerCent
1 1 7.455 624336. 6 9009234. 9 49, 1671
2 2 9.118 295614.5 9314475.8 50. 8329
Total 919951. 1 18323710. 7 100. 0000
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7p:

HPLC REPORT

Data File:YQL-3-6.. che

Sample Name:
Date:2010-03-24 Time:15:05
Operator:
oy ®
mv
- ﬁ
ﬁ
300
250
150-
100+
[ 4 8 12 16 2
i Min
No. PeakNo ID.Neme R.Time  PeakHeight  PeakArea PerCent
1 1 7.518 2583. 6 47181. 7 0. 4240
2 2 ) 8.918 374352. 4 11081865. 1 99. 5760
Total 376936, 0 11129046. 8 100. 0000
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