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INN-NP-47-1H
expa PROTON

SAMPLE SPECIAL
date Oct 3 2008 temp not used
solvent CDC13 gain not used
Tile /export/home/~ spin not used
inn3/2008/0ct/3rd/~ hst 0.008
INN-NP—-47-1H.fid pw90 8.500
ACQUISITION alfa 20.000
sw 10010.0 FLAGS O
at 1.990 il n
np 39846 in n
fb not used dp v —
bs 2 hs nn
di 1.000 PROCESSING
nt 400 1b 0.10 NO2
ct 52 fn not used
TRANSMITTER DISPLAY 7
tn H1 sp -63.5 a
sfrn 294 RA2  wn Ai1na n
tof 500.0 rfl 2431.1
tpwr 55 rfp 1]
nw 2 naaa e -27 4
DECOUPLER p —=125.4
dn Cc13 PLOT
o e =~ 2ce
dm nnn sc [
dmm c vs 29
e 1 =k 4
dmf 17100 ai ph
/
! .
/|
S J/ /}
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Figure S1. "H NMR Spectrum of 7a
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INN—NP—-47-13C
exp3 s2pul
SAMPLE SPECIAL

date Oct 3 2008 temp not used
solvent cbcL3 gain not used
file D spin not used
ACQUISITION hs .0
sw 25125.6 pwso 14.000 O
at 1.198 alfa zo0.000
np 60270 FLAGS =
fb 13800 i1 n =
bs 2 in n — e
a1 2.000 dp v N
nt 64000 h nn NO |
ct 3a PROCESSING 2
TRANSMITTER . 1.00
tn c1i3 fn not used
sfra 100.561 DISPLAY 7a
tor 1558.7 sp -1491.2
tpwr 56 wp 25125.6
pw 7.000 rf1 9253.7
DECOUPLER rfp 7762.5
dn H1 rp 84.6
dof o 1p 302.0
dam yyy PLOT =2
dmm w  wc 250 P
dpwr a1 sc 0 - =
amt 11800 vs 128 - 2 S
th =
nm ph ° 3_. = I
= S
I /
. |
< coS S
2 383 = |
= S :j :,i l
©
@
<
- 2
o~ 3
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Figure S2. *C NMR Spectrum of 7a
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TANN-ND—SR—1H

exp3 PROTON

SAMPLE SPECIAL
date Oct 31 2008 temp not used
solvent €ncL3  oain not used
file exp spin not used
ACQUISITION hst 0.008
w 6006.0 ow90 8.500
at 1.989 alfa 20.000
np 23888 FLAGS
fb not used il n
bs a in n
d1 1.000 dp v
nt 400 hs nn
ct 36 PROCESSING
TRANSMITTER fn not used
tn H1 DISPLAY
sfrq 399.883 sp —-46.2
tof 200.0 wp 4032.6
towr 55 rfil 748.6
pw 4.250 rfp o
DECOUPLER rp 3.3
dn c13 1p —87.6
dof o PLOT
dm nnn wc 250
dmm c sc o
dpwr 51 vs 107
dmf 17100 th
nm ph
| I’l
T 4 T T T T T T T T T v T T T T T T T T T T — T T T T - T
£ o 4 o > -
e
v.cze
1.46

Figure S3. "H NMR Spectrum of 7b



INN-NP-53-13C

exp3 CARBON
SAMPLE
date Oct 31 2008 temp
solvent cneiR nain
ile exp spin
ACQUISITION hst
< 28128 & !\uﬂn
at 1.199 alfa
np 60270
fh 12800 {41
bs 4 in
d1 1.000 dp
550 e b
c 72
TRANSMITTER 1
sfrq 100.561
tof 1554.3 sp
oD 56 wp
7.000 rf1
DECOUPLER rfp
un AL rp
dof =713.0 1p
dm yyy
amm w  wC
dpwr 41 sc
dmf 11800 vs
th
nm

—_—  206.835

SPECIAL
not used
not uced
not used
0.008
14 nnn
20.000

FLAGS

———150.326

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2010

1,304

—30.658
27.951

-30.186

22.582

20.661

13.95(

138.414

77.520
77,200
717,887

30.658

—— = =._30.0"9

22.582
20,661

———— 41,304

D T\-27.951

13.950

!

T T T T T T LA S e

p—
140 20

Figure S4. *C NMR Spectrum of 7b
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INN-NP-54
exp4 PROTON

SAMPLE SPECIAL
date Oct 16 2008

Sapaens L] Graha COCCL
file /export/home/~ not used
inn3/2008/0ct/16th~ 0.008
ACQUISITION a 20.000
sw 10010.0 FLAGS
ai i.55% I "
np 39846 in n O
fb not used dp Y
DS z ns nn
di 1.000 PROCESSING
nt 400 1b 0.1
ct 30 n not used
TRANSMITTER DISPLAY
tn H1 so -124.0
sfrq 399.883 wp 4117.1
tof 500.0 rfl 2452.2 /
tnwr S5 rfn 0
2.000 rp -39.1
DECOUPLER p -107.2
1] (o] GH Lo
dof 338.7 wc 250
dm nnn  sc 0 7c
dpwr 51 th ’s
dmf 17100 nm ph
|-
— {/f — e
¥ L,
s S/ ~
i i i i i T I T
9 8 7 6 5 4 3 2
b Lrtg L L
0.20 1.96 1.83 0.40

1.0n 2.47 3.61 2.28 0.00

Figure S5. "H NMR Spectrum of 7c¢
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SAMPLE SPECIAL
date Oct 16 2008 temp not used
suiventi CuCL> gain not usea
file /export/home/~ spin not used O
inn3/2008/0oct/16th~ hst 0.008
/ ANN—NF=3>4=130.T10 pws 0 14.000
ACQUISITION alfa 20.000
sw 25125.6 FLAGS
at 1.199 11 n
np 60270 1in n
fb 13800 dp v
bs : 2 hs nn /
di 2.000 PROCESSING
nt 64000 1b 1.0n N02
ct 250 fn not used
TRANSMITTER DISPLAY
+tn f12 en —1a8c 1 Tc
sfrq 100.561 wp 25125.6
tof 1558.7 rf1 1485.1
e 565 Bots <
7.000 rp 76.5
DECOUPLER 1p —=330.5
S5 HE FLoT ~
dof 0 wc 250 ~
dm Vyyy sc 0 ~ ©
G w vs vy o w
dpwr 41 th 5 -~
dmf 11900 nm ph Lol o
~ N B BOne
§ ~ IBANTEe
@ I = A
S #837759
=2 [ |,’//I | J
|1l
| |l 3
el -,
w -
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w
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Figure $6. *C NMR Spectrum of 7¢
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INN-NP-44-1H

exp3 PROTON

SAmMPLE SrcCiaL
date Sep 19 2008 temp not used
solvent cDC13 gain not used NO
Tile s/export/nomes~ spin nut useu \ 2
inn3/2008/sept/INN~ hst 0.008
—NP-44-1H. fid pwso 8.500
ACQUISITIUN arr Zu.uuuy
sw 10010.90 FLAGS
at 1.9%0 i1 n
np 39846 in n
fb not used dp v
bs 2 hs nn
d1i 1.000, PROCESSING
nt 400" 1b 0.10 7d 0]
ot 30 fn ot used
TRANSMITTER DISPLAY
tn H1 sp 181.8
cfra 2W@a /KRR wn a222 .2
tof 500.0 rfl 2457 .4
tpwr 55 rfp 0
e Epoinl) e el =
DECOUPLER 1p —134.1
dn Cc13 PLOT
oov s2e.7 W< SIS
dm nnn  sc 0
dmm c vs 51
upws 53 Th <
dmf 17100 ai ph
e A4
—
. ‘F_ 4“‘“ 7 4 — —
| il 1 lﬂu. nhn
1 Al i
I e St - .
T T T T T T T T T T T T T T T T H u y T y
10 9 8 5 2
JE— i T T T
0.26 3.29 1.98 10.15
3.74 5.43 10.05

Figure S7. "H NMR Spectrum of 7d
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INN-NP-44-13C

exp3 s2pul
SAMPLE SPECIAL
date Sep 19 2008 temp not used
solvent €DCL3 gain not used
Tile exp spin not used
ACQUISITION hst 0.008 NO
sw 25125.6 pwIo 14.000 X 2
at 1.199 alfa 20.000
np 60270 FLAGS
fb 13800 il n
bs 2 in n
d1 2.000 dp v
nt 64000 hs nn
ct PROCESSING
TRANSMITTER 1b 1.00
tn Ci3 fn not used 7d O
sfrqg 100.561 DISPLAY
tof 1558.7 sp -1507.5
towr 56  wn 25128 R
w 7.000 rfil 9249.9
DECOUPLER rfp 7742.3
n H1 rn 2a 2
dof o 1p -299.4
dm yyy PLOT
dmm (U <=t
dpwr 41 sc 0
dmf 11900 vs 34
eh &
nm ph
= m
RS
sz
Lo
N
S > |
™o -
To .
~ - ©
~ NN
N I e
> 3 S
-t - w
S 5
- 2 3 S
o e = ~
s L =0 w.
-1 <
K S - \
= -
—~ ]
* N |
|
| |
|
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Figure $8. *C NMR Spectrum of 7d
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uuuuuuuuuu

exp2 s2pul
SAMPLE

date Oct 7 2008 dn H1
coluent cnC12  dos o
file exp dm nnn
Tl O IS e ey e _
tn ""H1 7" PROCESSING = /
e bl I ey O
Sw 6006.0 T
i“; not useg wer N02 O [
pw 3.0 wbs' — )
pw 3.0 wnt i -
pw 55 SIs
d1 0 -53.9
tof 900.0 »S«s 3040.4 NOZ /
nt SZUU VS “40
ct 164 sc {
alock n  wc 250
ga z nzmm 1< .10
0 FLAGS i1sr] 132;2;1; l
i N = .. !
ap v o 2 Minor isomer Major isomer |
ins h 0.800 J
nm P
Te Wl f
s 1 | g
| | 1l | . |
! | |
11 'l | | |
B gy VIl | -
Bl I | | F 7 I A §
:
V 4
JM VW SR U AV U NS B W A N | U
T T T — T T T T e s S
E S 7 [} S 4 3 2 i ppm
e e i — s A
1.50 23.03 1i.33 i.43 55 150 i3 a7
5.23 31.5631.15 182.10 8.25 5.26 10.08 4.33

Figure S9. '"H NMR Spectrum of 7e
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INN-NP-48-13C
exp3 CARBON

SAMPIF SPFOTAL
date Oct 24 2008 temp not used
solvent CDC13 gain not used
file evn :lnin nat unced
ACQUISITION hst 0.008
sw 25125.6 pwl0 4 .000
= SRy C I SN el a0
np 60270 FLAGS
fb 13800 il n
ity PR =
di 1.000 dp v
nt 16000 hs nn
ci 235 FROCLSSING N02 O
TRANSMITTER 1b 1.00
tn ci3 fn not used —
sirg 10U.304 ULISFLAY
tof 1554.3 sp —-1495.8
tpwr 56 wp 25125.6
w 7.000 rT1 9258.3 N02
DECOUPLER rfp 7762.5
dn H1 rp 165.9 O
dof =713.0 ip —-353.5
dm vyyy PLOT
dmm w we 250
dpwr 41 sc 0
dmf 11900 vs 57
+th a M' . . .
ai no ph 1nor 1somer Major isomer
]
e Q2 =225
A ™ ™~ Ve o< N
~ R © woN - C o & -
R 2 0° gz 9 /8 2 E
g ™ © L= ™ 5
185 i11s 3
2 = 7| = 1 !
© - | = }
g o HR
: 2 || k 113
o~ 1 ‘ |
| | | .
| | W ' |
| . .‘ i ‘ |
| e |
| ‘ I ol
| - . I T - ‘ N W I - )
™ y hana el o s Al g - d w bl ol aanll g o m n
L e e I M. B e e N B . e e L B
~Aan ~nn a0on a2 0N aAn ann anNnn on cn aAn 2 n n "
223 Pttt 1393 i590 253 128 R HH o0 S< Eo 2C < Fetet

Figure S10. *C NMR Spectrum of 7e

13



Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2010

INN-NP-59
exp3 PROTON

SAMPLE ° SPECIAL
date Nov 7 2008 temp not used
solvent CDCL3 gain not used
file exp spin not used
ACQUISITION hst 0.008
sw 6006.0 pw90 8.500
at 1.989 ailfa 20.000
np 23888 FLAGS Eto O
D not used i1 n
bs 4 in n
d1 1.000 dp v
nt 400 hs nn
ct PROCESSING
TRANSMITTER fn not used
™n H1 DISPLAY
sfrq 399.883 sp -30.4 =
tof 200.0 wp 4001.1 N02
Tpwr 55 rf1l 748.6
4.250 rfp 0
DECOUPLER rp 30.6 7f
an Ci3 1p -58.9
dof 0 PLOT
dm nnn  wc 250
dmm c sc 0
dpwr 51 wvs 59
dmf 17100 th a4
nm ph
, / /
|/ / s /!
/ Jl [ ] /]
) J Jh ’ﬂl J" J /U -
l d | I
L YL
J f !
A L AW AN/ (/2 N
i | . ' ! T T T T T 7 T T T T T T T T T T T T T T T T T T — T T T
9 8 6 S 4 3 2 1 ppm
. — i R amn s e ] i
0.31 2.81 1.91 2.57 4.44 0.07
1.00 ol ot 5.45 5.7z v.

Figure S11. "H NMR Spectrum of 7f
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INN-NP-59-13C
exp3 CARBON

SAMPI F epeEcTAL
date Nov 3 2008 temp not used a w S
solvent cDC13 gain not used Ll ~ 0%
file e¥n cnin nat uead - = w & [
ACQUISITION hst 7@ o S H
sw 25125.6 pw30 : - T
at 1oiaa 2922 2a] H o ~ 1
np 60270 FLAGS S
fb 13800 11 ) EtO O 9
he o e =
d1 1.000 dp
nt 4000 hs nx
et ice ERCCsCoing
TRANSMITTER b 00
tn c1 fn not used
sfes :igéisé SiSeiay
o . sp -3.7
tpwr 56 wp 20139.9 Z NO
= EPEECIEE 3c31.8 2
DECOUPLER rfp 7762.5
dn_ _ M1 orp 175.6
Fn -7i3.9 ip -zy¢.3
dm vy PLOT 7t
d_llm w wC []
Gpwr 1 sc
dmf 11900 ve 22
5
nm no ph W e
2e 24 =an an ne ne na nm an 18 ae R
CCREC NG CHC G O R C S R R O DR o B 1< B s o
oon
528
~ = ~ ™
a
L 3
~ o <
o © L = o 7
= - | @ w Sw
3 :‘) - : ~ -
-4 el o - ~ <
< | b | | T
l } t{ 1
| | I u
l ;
| ;'

—_— 172,243

_ 14
—_ 27,951

T T T

i T
180 160 140

Figure S12. *C NMR Spectrum of 7f
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INN-NP-58
exp4 PROTON

SAMPLE SPECIAL
date Oct 21 2008  temn not used
solvent CDCL3 gain not used
file /export/home/~ spin not used
B alonin Rl e w120 asie e (g )
/INN-NP-58.fid pw90 8.500
ACQUISITION alfa 20.000
= St o0 Ll
at 1.989 il n
np 23888 in n
To WoLT usca  ap ¥
bs 4 hs nn
d1i 1.000 PROCESSING
we 400 in nui uscu
ct 28 DISPLAY
TRANSMITTER sp —-90.9
™n H1  wp airzs.>
sfrq 399.883 rfT1 745.7
tof 200.0 rfp [
tpwr 55 rp 5.9
pw 4.250 1p -101.7
DECOUPLER PLOT
dn Ci13 wc 250
dof 0 sc 0
Am nnn  ue as
dmm c th
dpwr 51 nm ph
S et
_4/ ”I
1
O
T T T T T T T T T T T T T T T T T T 1 ' ' | ' . ' . | )
10 9 8 6 5 q
L o L
0.17 2.71

Figure S13. '"H NMR Spectrum of 7g
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285 <
o «23 b
S R 8
INN-NP58-13C ~ © A . L
~aw T 2 G
exp3 CARBON “° @ <
__ = ~ S -
SAMPLE SFECIAL ~ e |
date Oct 24 2008 temp not used o~ |
solvent cDC13 again not used ~.
file exp spin not used EtO O I
ACQUISITION hst 0.008 l |
w 28128 & nwan 14.000
at 1.199 alfa 20.000
np 60270 FLAGS *
bs "2 in n
d1 1.000 dp y
nt FOYT TS e 1
ct a8a PROCESSING =
TRANSMITTER 1b 1.00 NO
tn Ci13 Tn not usea 2
sfrq 100.561 DISPLAY
tnf 1854.3 sn -1488.7 7
tpwr wp 25125.6 W
pw 54l 9252.2 g T T L WP BT VORIV grer
o Bt 77e2 €
::;f ["I': _é;: g T T T T T T T T T T I T T
e cise s V4 an 2R 2R 24 22 2n 1R 1f nnm
dam w  weC 250 "
dowr 41 sc [
dmf 11900 vs 26
th 6
nm no nh
3E
3 - S N
= 2 2 ,
»_ " =
3 edSte 3
- ~e -
~ «
- - l
~ n
o~ o
5 : |
~ <
1 T |
| | |
e n‘L oo JMWMWMMWVW
e o o B o e B e B LN AL L S B S B SRR S I
zzu FATT ido i33 1+ S Al an &N an 20 0 ppm

Figure S14. *C NMR Spectrum of 7g
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exp3 PROTON

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2010

SAMPLE SPECIAL
date Sep 26 2008 temp not used
solvent CDC13 gain not used
tile exp spin not used
ACQUISITION hst 0.008
sw 10010.0 pwso 8.500
at 1.990 alfa 20.000 Pd()z
np 39846 FLAGS X
fb not used il n
bs 2 in n
d1 1.000 dp y
nt 400 hs nn
ct 44 PROCESSING
TRANSMITTER 1b 0.10
tn H1 fn not uced 7h
sfrg 399.883 DISPLAY O OEt
tof 500.0 sp -43.7
tnwr 58 wn ADRA 2
2.000 rf1 2450.6
DECOUPLER rfp 0
n £12 o -24.8
dof 338.7 1p -127.8 v
dm nnn PLOT
Amm ~ e nca
dpwr 51 sc 0
dmf 17100 wvs 53
ai  ph
e
pe
!! /
- _/ /( [ /'; /
i| lh m w |
IL J‘J‘L R )V N W L VT
T — T T — T T e — T T T T T T T e S A S s p s T T T
9 8 7 ] 5 a 2 2 i bedel
i — e e — —
0.13 2.00 178 4 _sa a.nc
0.88 1.62 0.87 6.74 0.0

Figure S15. "H NMR Spectrum of 7h
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INN-NP-49

exp3 s2pul

SAMPLE SPECIAL
date Sen 26 2008 temn not used
solvent CDCL3 gain not used NO
file exp spin not used AN 2
ARQIIYRTTYI'IM het n nnR
sw 25125.6 pwIo 14.000
at 1.199 alfa 20.000
ne canza c£1Lace
fb 13800 i1 n
bs in n
a Sitoo e i Th  250gt
ct 126 PROCESSING
TRANSFMITICR o i.99
tn Ci3 fn not used
sfrq 100.561 DISPLAY
TOoT 1558./ sp 0.9
tpwr 56 wp 20008.0
7.000 rf1 9246.8
DECOUPLER rfp 7762.5 ~
n H1 rp 66.9 ]
dof 0 1o -292.9 <
dm yyy PLOT &
dmm w wcC 50 ~
d'nwr an er n w
dmf 11900 vs 68 e
e s &
2 2
w o
e g
~Nor _ 2 o~
i = @ 8
N ~ - .
i o~ &, N
L] J w
-
”
- b
w n -
=3 © -
«© .
w - =
3 e §
n o o
o - —
o~ w
o ©
] I

RN s e B e e B B B S S B B B B B B B B B S e B M N B S B B B L S N A A B B B B B S B B e B S By B B B B S B S B B S B S S B B B B B
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Figure S16. *C NMR Spectrum of 7h
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INN-NP-62 b

exn2 PROTON

SAMPLE SPECIAL
date Nov 19 2009 tomn nnt ucod
solvent CDC13 gain not| used
file /export/home/~ spin noq used
vnmri1 /2000 /NauNQ /T~ het Hobll
NTERNAL /18Nov /INN-~ pw30 12.000
NP-62-1H.fid alfa 20.000
GEOLITSTITTON sonce
sw 3003.0 i1 n
at 1.998 in n
np ilalaac iy 5
fb not used hs nn
bs 16 PROCESSING
al 1.355 Th "oy uscu
nt 64 DISPLAY
ct 64 sp -161.7
TRANSHITTLR wp Juuz.o
tn H1 rf1 162.0
sfrq 299.943 rfp 0 -
Lot -113.1 Tp -97.2
tpwr 59 1p -40.9
pw 6.000 PLOT
UECUUPLER weC 250
dn C13 sc 0
dof 0 vs 276
dm nnn  th 2 .
dmm ¢ ai cdc ph
dmf 13217

dpwr 40 ’

. |
s | |
4 1 4

il 1
AL

S ST S ' R — [E— L
3.41 5.88 8.82 8.99 12.51
7.99 5.97 3.92 8.70 28.60

Figure S17. "H NMR Spectrum of 9a
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INN-NP-26-13C

S S AanaN
SAMPLE SPECIAL
e SIS O o e B s ) S
solvent CDC13 gain not used
file exp spin not used
sw 25125.6 pwIlo 14.000
at 1.199 alfa 20.000
up GS2TS TLASS
fb 13800 il n
bs in n
ui i.950 up &
nt 4000 hs nn
ct 132 PROCESSING
TRANSMLI IER o i.v0
tn ci13 fn not used
sfrq 100.561 DISPLAY
toT 1554.3 sp -46.b
tpwr 56 wp 22219.5
pw 7.000 rfil 9261.4
DECOUPLER rfp 7762.5
dn H1I rp -=74.0
dof -=713.0 io —-271.4
dm yyy PLOT
dmm w  wcC 50 w
dowr a1  sc Lo
dmf 11900 vs 58 -
th 7 <L
nm nn  nh -
J
= 2
5> =
~2e
~ ~ QT
- s
3 I
= 3s
? 9 E:
w w o | ~
~ & .
- - :
J - ~
ey
1 .
-

06.957
148877
. —135.676

e ——30.0i4
e .20.989

et didon sliwibabi B ik e mmmhmuuumw“‘ummmmw

ol b a i i UL ULl L doeit Al At e et 1 i udebalie il A L b el S e it el M At it A L e
T T e B T S S e S o A A A A IS o L B e e IR At s o e e s e U s S S SO S L S A s S B L Lt B . B S L L B B B L B

200 180 160 140 120 100 80 60 40 20 ppm

Figure S18. *C NMR Spectrum of 9a
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| |

Data Collected on: quanta-mercury300
Archlve dlrectory /export/home/v mrl/vnmrsys/data

1ys InN
File: gCOSY. 01 ”
Fuise Sequence: guusY

Solvent: CDC13 ﬂ”

2D Width 3003.0 Hz

|
By irme 3t e . U JUUUUUUUUM U

16 repetitions ; -
£20 1ML emenu> 1 N
OBSERVE H1, 299.9475019 MH
DATA PROCESSING z (ppm}
Sq. Sine bell U.U/> Sec e
F1 DATA PROCESSING |
Sq. sine bell 0.085 sec 6 88—
FT size 2048 x 2048 A
Total time 1 hr, 25 min
E ©
7.0+
| %é/?ﬁ%m TB\W In
| & @
7.4+
7.6
7.8
2 n ]
- WEm—
8.2
L L o o o o i R S O N BN LA BN S A N R A A I A S O S I SO AR A A I ARSI I AN LSO
8.2 8.0 7.8 7.6 7.4 7.2 7.0 6.9

Figure S19. gCOSY Spectrum of 9a
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INN-NP—62—-gCOSY-ref

|
1 1 |
: \ ) 1

llected on: iitbchem—mercury4oo ‘

2:}::152 directory: /export/homeyvn r1/vnmtsys/data ) 1\

sample directory: \ W I I G G

File: INN—NP—62-NOESY ’M\— \_~ JJ _ D

Pulse Sequence: NUESY

L]

. &
| 5
\
3.5 ==

R 1 &

!

| u ..j, ="

| a.s

| i -

« 4.5j

:

l i )

i 5.0&

L -

\ s.sq

’ﬂ‘

“ -_=.93J &

| s = |

| . . = |

3 1 - = . |
N S |
i 7.5 _ - 7 !

: 18 - _— e ——— T

— ] —————r— T T [ T T T T ' Co oy T
1 T e TG e T e 6.0 5.5 5.0 a.s a.o 3.5 3.0 2.5 2.0
o F1 (ppm)

Figure S20. NOESY Spectrum of 9a
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INN-NP-37
exp3
SPECIAL
date Aug 29 2008 temp not used
solvent CDC13 gain not used
Tiie exp spin not used
ACQUISITION hst 0.008 ()“Ae
sw 10010.0 pw9o 8.500
at 1.9%0 aita 20.000 NO
np 39846 FLAGS
b not used i1 n A AN 2
os 4 n n
d1 1.000 dp v
nt 400 hs nn
ct 54 PROCESSING
TRANSMITTER 1b 0.10
tn H1 fn not used
sTrq 399.883 DISPLAY
tof 500.0 sp -114.9
tpwr 55  wp 4156.5 9b (@)
w 2.000 rfl 2456.1
DECOUPLER rfp 0
dn c13 rp —-52.4
dof 338.7 1p -101.0
dm nnn PLOT
dmm c  wc 250
dpwr 51 sc 0
dmf 17100 vs a4
th s
ai ph
s =
f jf* /f
r rr
: [ |
(o » '
C -
= g a s Jl J, A
li N ] Wt h |
I al il |
| ] | i i
N AU ) I AN J
. : - —— : i g . : . | N 5 ) . 1 : T T T - : : T e v — v r
10 9 8 7 6 5 4q 3
e it E—— f— [
0.98 1.09.51 2.12 1.89 3.10
1.041.08 .09 SHat 2.%5

Figure S$21. "H NMR Spectrum of 9b
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INN-PS-NP-37

exn5 s?2nul

SAMPLE SPECIAL
date Nav 11 2009  temn not used
solvent CDC13 gain not used
file /export/home/~ spin not used =
inn2/2008 /NOU/11the het 0 nng <
/INN-PS-NP-37.fid pw9o0 14.000 ~
ACQUISITION alfa 20.000 <
5 oEnlzENe FLace OMe !
at 1.199 i1 n {
np 60270 in n i
i REEER R v A XN NO, ‘1
bs 4 hs nn |
d1 2.000 PROCESSING |
nt Z0000 b 1.00 y
ct 256 fn not used
TRANSMITTER DISPLAY
tn C13 sp -1443.4 i
sfrg 100.561 wp 25125.6 9p 0O :
tof 1558.7 rfl 9246.0 |
tpwr 56 rfp 7802.7
7.000 rp 119.5 - ’
DECOUPLER 1o -374.3 =) ©
dn H1 pLOT SoN | ‘
dof 0 wc 250 RS A . ‘
dm vuy - se 0 gy i UW& IJM',MJMI “huﬂlh alldiii g 1‘a“uﬂl,.\mlillmlt".‘l ‘Ir sl £
dmm w Vs 88 I~ " F[f W’mf WMWW i
dpwr 41 th 8 N w_"T W W T" H 44 U ’m i i
el ey RIICOIGI S nh AR LT st s e S ML B !
216 212 > T T T T
08 204
Ppm
~ N WD 3
. 3338 : :
P4 TN oy
= 2 :: - - :
< [~ I
- § L‘ NSyt i ©
1 w
R S : g
© o e | ‘ n " 1 2
02 AN > ©
© 9 | | = =
4 & | | ‘ @
| | | |
\ Lo ! ! ;
| | ! |
| | (. | |
1 . T ! |
| BRN |
i |
|
| ’ i
| } ‘ ‘ | t | ‘ | ‘

220 200 180 160 140 120 100 80 60 40 20 0 ppm

Figure S22. *C NMR Spectrum of 9b
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INN-NP-61-1H

exp3 PROTON
SAMPLE

date Dec 29 2008

solvent cCbDC13

file /export/home/~

guestl1/2008/DEC—08~

/Dec—29/INN-3/29th~
/INN—-NP—-61—-1H.fid

SPECIAL
not used

ACQUISITION
sw i10010.0
at 1.990
np 39846
fb not used
bhs 2
d1 1.000
nt 400
ct 28
TRANSMITTER
tn H1
S SoioNe
tof 500.0
tpwr 55
"7 DpecoupLer PLOT
dn wcC 250
dm o vs 232
dmm th 7
HRED & pi
dmf 1710
T HL» i ‘
Al 1
. hl ]‘ il
IV
~ N
i i
9 8 7
1.40 1.26 0.36
2.89 2_83 1.18

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2010

NO,
NO,

9¢

Figure S23. '"H NMR Spectrum of 9¢
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TNN-NP-61

exp3 s2pul

SAMPLE SPECIAL
date Jan 20 2009 temp not used
snlvent CRNC12  oadin ol
le P spin not used
ACQUISITION hst 0.008
< BE N malngsaan HeEEn)
at 1.280 alfa 20.000
np 64000 FLAG! .
fh Al alaa Y W =
bs 4 in n e~
d1 2.000 dp y ~o9
2 24222 ko 0 TN e
ct 508 PROCESSING ~ N02
TRANSMITTER 1b 2.00 J
o0 Aol oL uscu
sfraq 75.430 DISPLAY ™ NO,
tof 748.9 sp -107.7 X
S 55 wp i%0494.3
4.750 rf1 10031.9
DECOUPLER rfp 5815.0
un ni 'p ~-ys.q
dof 0 1p -393.8
dm yYyy PLOT
dmm w  wC 250 9c
dpwr 39 sc [1] O
dmf 10900 vs 96
T™h 6
nm ph
-
LLe8ow =
NaesR2gas
R2ABA2 L sw
- - o ™
3 . I\ [ - a ©
S g g : s
. ~ =3 s
g S8 l « S
~ =3 °
| k
| ‘
} J ’ ’ I
’ | |
| ¥ | | |
R R T Y RTORE PRI AR NN TSNCTY RONPY | PRI SR ST (R PRI
v y ’ Y 4 E E d ' e e me een oSy oy ey IR AR [ SR TR EL Il B JRA A 1 DAL 10 I T
R L A L L L S B e s e o o B B S R S
200 ain 50 148 i23% i%o o0 o qu 20 ppm

Figure S24. *C NMR Spectrum of 9¢
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INN-NP-92

exna PROTON
SAMPLE SPECIAL

Aate Mar 12 20NQ fﬂmp not used
solvent CcDCL3 gain not used
e not used
n _nnR
8.500
20.000

PROCESSING

DISPLAY
-34.1
4VE5 .0
754.8
0
—1c.4
-78.3

PLOT
zsu
0
79
a

ph
B - — T T
9 8

T T T

6 5 a

(L,

‘1047

Figure $25. "H NMR Spectrum of 7d
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NT SN
s2pul l’
SAMPLE SPECIAL I
date Feb 23 2009 temp not used i
suiveni COCi5  yain nui uscu
file exp spin not used
ACQUISITION hst 0.008
sw €21¢5.0 pwyu 14.vvv
at 1.199 alfa 20.000
np 60270 FLAGS oMl <
b 13800 11 n o of @
bs 4 in n i
di 2.000 dp v gty -]
nt 20000 hs nn TmT
ct 708 PROCESSING J
TRANSMITTER 1 3.00
tn C13 fn not used
sfrq 100.561 DISPLAY
Salahyt SIGIE AT VR € i LR 4
tpwr 56 wp 22418.1
pw 7.000 rfl 9243.7
necain en e 23en €
hhhhhhhhhh Catle 806
dn H1L rp 66.1
dof 0 1p -332.7
] S FLGT
dmm we 250
dpwr 41 sc
amT 113uu Vs z59
th
ai ph
o
LR
o) n =) 2 o
> - @ < ;- < o~
- ™ S AR . o
< - < =7 - ~
- . =) . - @ : -
= g8 s L[ i 5 g
- e Y
- | P l | = |
S 23 | | 1 Lo | ‘
. i
«° REC I bl b } ! {
= soa | | ] | I | |
< - 7 i | i \
| [ | i H ‘
|
| |
! ] | P ;
| \ |
|

0o i | N
L * e

T LA e e e T T T T T T

200 18[] 160 14I] 12[] 100 80 80 4[] 2[] DDm

Figure $26. *C NMR Spectrum of 7d
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/ DS—-D-NVF-1-1H

exp5 PROTON

SAMPLE SPECIAL
date May 25 2007 temp not used
cnaluent el L C L Efaid OECE ()
file /export/home/~ spin not used ()2N \\
inn3/2007/May/25th~ hst 0.008
B A e LA N ELT Sl "6 oSk NS
ACQUISITION alfa 20.000
sw 30030.0 FLAGS /
at 1082 5 \
np 119706 in n /
;: el = 0 NO,
di 1.000 PROCESSING
o e 82 s gl 10a
TRANSMITTER DISPLAY
tn H1 sp ~-100.8
STES 3835.538  wp $U04.3
tof 200.0 rT1 12767.2
tpwr 55 rfp
> 4.250 rp i55.2
DECOUPLER 1p -374.0
dn c13 PLOT
uui v wc Z50
dm nnn sc 0
dmm c vs 17
apwr 51 Tn 11
dmf . 17100 nm ph

1 |
L | | .

T T T T T T T T T T T T T T T T —T" T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T ['—f
&) = &l S S 4 3 P4 1 ppm
i b - A e et — L
-0 e eI i1.22.32 i.32 2.10 0.43
0.99 0.39 0.99 1.01 1.54 1.33 13

Figure S27. '"H NMR Spectrum of 10a
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PS-D-NVF-1-13C
exp3 CARBON

SAMPLE SPECIAL .
date Jun 1 2007 temp not used - N
cenluent fNCI R nain 34 ™ < D
file /export/home/~ spin not used - ~ < S o o
inn3/2007/j 1sr~ hst 0.008 ~ - ™ n w
;?gséb—ﬂvéiggféc.;~ nwan 14 nnn E S b § S e
id alfa 20.000 - ® o .
ACQUISITION FLAGS gH?, 5 J 2 3 s
Sw 28128, i1 b @ |l ™ ] | | | =
at 1.199 in n o | @ < |
np 60270 dp y s = o 1
Tu i3855 @S o i i =
bs 4 PROCESSING O5N © A\ L] |
d1 1.000 1 2.00 l W
nt Suuuve  in nui used = ! i !
ct 580 DISPLAY | |
TRANSMITTER sp -401.8 / i | |
tn C13 wp 18679.2 \ _ ‘ I 0
sfrg 100.561 rfl 9249.1 \
tof 1554.3 rfp 7742.3 o) N02 H | |
tpwr 56 rp 76.4 .
pw 7.000 1p —-298.8
NECALIPI FR PLOT 10a HH H
dn H1 wc 250
dof 0 sc 0 WMMWWWWWNWWWWW
dm vuu o ue 29
dmm w th 3 LA S B L B
dpwr 41 nm h L e Tﬁ*rffjjTﬁ'ﬁfTTjﬂAﬁrTTﬁﬁgﬁt
ant ahlche P i5g 145 140 135 130 125 120 115 110 ppm
g§28
nr g
o ol
- o o LY w
3 22 5
© ~ @ < o o o Y o
w < o~ w w
239 g ek 28 3 b 2
© w . m o - -~ @
s < & - - 5 ™
- - - =]
Bk i RE | |
I | | |
1
I | I | |
Ll I Iy . | | \
,i UL J S —
,\\,ywy,:‘.‘vy..y,y[.(.‘y.‘[‘,rj‘l.‘y[‘.y.v.v‘i‘r—rj—ryy\\,,..-r.y‘iyy<<.y[,\‘y.y‘yyv“.
160 140 120 100 80 60 au Z0 ppm

Figure $28. *C NMR Spectrum of 10a
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PS—=D-NVT-2
exp4 PROTON
SAMPLE SPECIAL
date Jun 15 2007 temp not used
solvent Acetone gain not used
T file exp spin not used 02N S \
ACOUISITION hst 0.008
sw 30030.0 pw3o0 8.500 =
at 1.993 alf 20.000
no 119706 FLAGS /
fb 16600 i1 n \
bs 4 in - n
d1 1.000 dn v S Z NO
nt 400 hs nn 2
ct 40 PROCESSING /
TRANSMTTTFR 1h n.1 1ob
tn H1 fn not used
sfrqg 399.885 DISPLAY
(o el (U ) —-28 \n i
tpwr 55 wp 3974.2
pw 4.250 rf1l 10693.2
ket S Bt CJ !
dn Ci3 rp 149.5
dof 0 1p -379.0
dmm e we T 250
dpwr 51 sc 0
dami i7i%5  vs S
th 5
nm ph
//
[ 7
[ [/ [ ( ( | ]
NN I
l ||
-
i | i l il |I\
e U N L
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
9 8 7 6 5 4 3 V4
et e o i
2.0 1. 2.02 2.17 2.34 0.47
.90 5.43 1.98 2.46 9.15

Figure $29. "H NMR Spectrum of 10b
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BE-n-MUT-2-120-2

exp3 s2pul

SAMPLE SPECIAL
date Oct 24 2009 temp not used
scivent cpcl2  gain nnt uced
file /export/home/~ spin not used
inn3/2009/0ct/24th~ hst 0.008
eembe s e el o ok 14 _nnn
fid alfa 20.000 N
ACQUISITION FLAGS
sw 25i25.5 )
at 1.199 in - n
np 60270 dp y
To 13866 ns oo
bs a4 PROCESSING
dl 2.000 1b 1
nt Zzuuuu  in noL uscu
B ct 636 DISPLAY
‘ TRANSMITTER sp -589.5 ,
tn C13 wp ZUBBY .1
sfrq 100.561 rfl 1483.6
tof 1558.7 rfp 0
tpwr 56 rp 150.7/
7.000 1p -374.3
DECOUPLER PLOT 3
dn H1 wc 250
dof 0 sc
dm VUV Vs 95
dmm w th 3
dpwr 41 ai ph
Amf 11900
%S
oA
v w LS
~N~
/ ~
- = | !JJ
33 o ]]
— o LR E—
N e @ @
™~ a ~
@3 T S <
~ _* ) Lol -]
wy T~ " H
L) it |
[ i |
I l
= 0 1
< il ;.;- 4
. i it
3 i \1” ’
| I ‘
| | |
| ! |
- | | I |
b W\ LS—— -
S —— . s S ——— . O - S - : . . .
R FRES 1an 120 100 80 60 40 20 ppm

Figure $30. C NMR Spectrum of 10b
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PR~N-2-Fur-%

exp2 s2pul
SAMPLE DEC. & VT
date Jan 8 2008 dn H1
O (e JC G ok O
file sexport/home/~ dm nnn
vnmrl/2008,/Jan2008~ dmm [ ~
B N = iy el == gien
D-3-Fur-5.fid PROCESSING
ACQUISITION 0.10
S5 2 ClaC S 0 f=a 6 S
tn H1
at 1.993 werr
e 05822  wiaun
= I o © © 4 O S
sw 6006.0 wbs ~
fb not used wnt
pw 3.0 sp 77 -37.8
pw 3.0 wp 3043.7
S EET— =t
d1 0 sc 0
t?f 909;9 wc 250
ni SO0 irzwm 3.15
ct 448 S 22570.78 10c
alock n rfl 650.3
gain Z aip G {
FLAGS th 2 |
i n ins 1.000 I
in n  nom pn If
ap v ]
1 | || |
Wl
{ |
0 \‘ I
e
I\ V| I\ 1 e
o \J SN \L/J L Uk
G T A e e o
rIr i lr ‘r {( f{
I U Ll r s
710 1 Rl -
l |
SO U Jo A JURML . N A L
T T T T T T T T T T T T T ] T T T T | T T T T ‘l T T T T ] T T T T | T T T T T T T T T T T T L T T
9 8 7 6 5 a K] 2 1 nnm
= -
1.00 0.96 0.17 1.00 1.18 n_22 nn
1.03 2.1 1.08 2.25 0.33 0.23

Figure S$31. "H NMR Spectrum of 10¢
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—

PS-D-3-Fur-5

Figure $32. *C NMR Spectrum of 10c
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exp3  szpul H
SAMPLE _ SPECIAL E
date Jan o Zuus temp not used . T
solvent CDC13 gain 2
file exp spin not used NO
ACUULIS1IT1UN hst 0.008 2
sw 20000.0 pw90 11.500
at 0.900 ailfa 20.000
e 35000 FLAGS
fb 11000 i1 ~n .
bs in n
ai z.00U ap y
nt 3200 hs
ct 656 PROCESSING
TRANSHITICR D 2.00
tn Cl13 fn not used
sfrq 75.431 DISPLAY
S i366.6 sp -111.5 10c
tpwr 56 wp 15177.0 i
pw 4.750 rf1 6480.1 )
CCCOUFLER rTp 5815.0
dn H1 rp ~68.2
dof 0 1p -239.0
Gim yyy PLOT
dmm W wcC 250
dpwr 39 sc [
ami 1i5300 vs 71
| th ?
nm ph
o
3w
T8N -
Nefoy 8=
AR S 22
- et . o - ©
3 = o 3
| S l <
Ll
©
n o
o~
-
| || I
" .m..JILM“, YT T SOOI RTOY | DRI TR . .
A I A oA YA e e TR TS NI AN ANA A i
||||||vlv:y|rv|r[|«vr|1|||||ﬁvw L |v|||v||l|cvl|||!v||||x||v|||||r||| T T T T T T T o
180 Il HEH izo 1uu 80 60 40 20 ppm
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exp4a PROTON
SAMPLE SPECIAL
date Jun 15 2007 temp not used
solvent Acetone gain not used
file ex spin not used
ACQUISITION hst 0.008 P
sw 30030.0 pwl0 8.500
at 1.993 alfa 20.000 .
np 119706 FLAGS /
fb 16600 i1l n
bs 4 in n AN N02
di 1.000 dp S y ’ /
nt 400 hs nn
ct PROCESSING
TRANSMITTER 1b 0.10
tn H1  fn not used Meo
sfra 399.885 DISPLAY
tof 200.0 sp -21.1 NO
tpwr 55 wp 4007.2 2
4.250 rfl 10692.3 OMe
DECOUPLER rfp 0 .
dn Ci3 rp 123.3 10f
dof 0 1p -340.1
dm nnn PLOT
dmm C wc 50
dpwr 51 sc 0
dmf 17100 vs 101
th 3
nm ph
r
: . ] [ r f
J )4 ) J | )| 7
i |
. L M N )
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
S S 7 ] E] 4 3 4 ppm
) i e e ] i et —_ i
.83 1.351.52 i.41 z.04 y.5b V.1
1.50 1.511.65 0.72 2.57 1.08 1.

Figure $33. "H NMR Spectrum of 10d

36



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2010

PS-D-PMNS-3
Scanned tor
exp3 s2pul

SAMPLE
date Apr 28 2010
solvent CcDC13

file sexport/home/~
vnmrl/2010/April10~

/INTERNAL /PS-D-PMN~
S$-3-C13.fid
ACQUISITION
sw 25000.0
at 1.280
np 64000
fb 13800
bs 4q
dl R 0NN
nt 3200
ct 1456
TRANSMTTTER
tn C13
sfrq 75.430
yLa}? 748.8
tpwr 59
pw 1.750
fan H1
dof 0
i yyy
dmm w
dpwr 39
N 1u3vy

temp
gain
spin
hst

pw90
alfa

T -

1 nour 4s mins

SPECIAL
not used
not used
not used

0.008
9.500
20.000
F1 AGR
n
n
nn
PROCESSING
o

an

not Géed
DISPLAY

1
owaano

ph

.55
539

— — 130.389
114.

128.902
L4117

~-115.074
/114.¢22

114

\

— 131

| |

———137.814

—17.515

'7.080
—1"6.665

-/
=

7.090

= _
/
Z
O
N

e0
| NO
i 2 OMe
2 10f
®
S~
|1
I
|
N
|
[
|
A
77.15 ppm
~
e
@ g
2w

——
—_———40.765

~——— . 0.059

|
J"l T L i b L‘_.
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PS—-D-ND-4

exp3 PROTON
SAMPLE

date Mar 17 20na

solvent cDCL3

file /export/home/~
$nn3/2000 /March /17

HEes Bt
th/PS-D-ND-4.fid

ACQUISITION

Sw SUUG .U
at 1.989
np 23888
TD not used
bs

d1i 1.000
nt 400
[ 72

TRANSMITTER

tn H1
sfrg 399.883
tof 200 a
tpwr 55
pw 4.250
dn C13
dof

am nnn
dmm c
dpwr 51
dmf 17100

fpmp
gain
spin
pwao
alfa
il
in
up
hs
n

so
wp
rfl

rfn

1p
weC
sC
Vs

nm

SPECIAL
nnt nced
not used
not used
n nna

8.500
20.000

S« 33

n

PROCESSING

not used
DISPLAY

1
-
o
-
PGSO REDONON

ph

[ [ Y |

1.91
3.9716.88

6.54 1.93

N N NO,
O5N =
11a
!

- A
S B
3 2 3

1.63

Figure $35. "H NMR Spectrum of 11a
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SPECIAL

PROCESSING
1.G0
not used
DISPLAY
-34.7
15236.0
6950.5

FLUI

no ph

—-147 841

—_——145.891

- 137.943
/135.641

~-135.210

. 13(.785
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Figure S36. BC NMR Spectrum of 11a
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PS-D-ND-4

| N
1’ : AN A O2
pata Collected on: quanta-mercury300 ] .
Archive directory: /export/home/vnmrl/vnmlsys/data i
Qamnle directory: PI-N-ND-4_2009-04-0 OzN =
File: gCOSY_01 M‘ “
| i i
Duleco Somusnco: alNY i il Il
R Il | 11a
Solvent: CDC13 || }‘ | ; i
! | 4o I
Relax. delay 1.000 sec AT I
Acq. time 0.150 sec 1 iﬂ | ﬂ
width 3968.3 Hz L] I | .
2D Width 3366.3 H2 LI . ™ LV D | W GUU |
16 repetitions B A e R
512 increments : ) - —
0BSERVE H1, 299.9475054 MHz 1F2 - &
DATA PROCESSING j =
Sn. cine hell N 075 ser I (nnm)
F1 DATA PROCESSING -
11 0.129 } .
Sq_::ln?c?g B3 A0S see ¢ i s
i !
Total time 2 hr, S3 min J i /
] .
q ) .
i 2 /'
i
3 |
. V4
a Ve
- v o
B )(
A 1 ° . = 4
1 & s /
- o8 '3 !
R 5 = = i
} ] / . e i
! ] . ,
gl
6 BQ / ¢
) f}f ' 8% .
_—% P - i
B N A
el T
- I o .,
U -
p—] ] . o
] / a:«. |
p] 56
=j 8
‘ ”
|
|9 ‘
l 1 i
: |
} 10‘1\ : J
S S B U e B b oy I T 1
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Figure S37. gCOSY Spectrum of 11a
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PS-D-ND-14

Data Collected on: quanta-mercury300

Archive directory: /export/home/vnmrl/vnmrsys/data
Sample directory: PS-D-ND-4_2009-04-06

File: gCOSY_01

Pulse Sequence: gCOSY
Solvent: CDC13

Relax. delay 1.000 sec
Acq. time 0.150 sec
width 3968.3 Hz

2D Width 3968.3 Hz

16 repetitions

512 increments

OBSERVE ~ H1, 299.9475054 MHz lF2 =
NATA PRNCFSKTNG - =1
Sq. sine bell 0.075 sec p LRy
F1 DATA PROCESSING |
S5. cine bell 8,120 coc _
FT size 4096 x 4096 i
Total time 2 hr, 53 min 1 0
=
@ i
o
== I
|
B
e
|
|
|
|~
*_
T T T T T T [T T T e e e T T e T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0
ri (ppmj

.

Figure S38. gCOSY Spectrum of 11a (expansion)
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PS-TCP-1

I
exp3 PROTON 2 J
SAMPLE SPECIAL p ;I
date Feb 4 2010 temp not used i
solvent CDCL3 gain not used i
file /export/home/~ spin not used
inn3/2010/feb/4ath/~ hst 0.008
PS-TCP-1.fid pw39o0 8.500 i
ACQUISITION alfa 20.000
sw 10010.0 FLAGS
at 1.993 i1l n
np 39902 in n i
fh not nsed dn u il
bs 4 hs nn :I‘
d1 1.000 PROCESSING It “
nt 400 bk o _nn i
ct 12 fn not used . I
TRANSMITTER DISPLAY o %
= b S S0 L F | il
sfrq 399.883 wp 4209.0 - | :‘,
tof 200.0 rfl 2756.4 J[ i i i
Lpw 55 aip G i i
4.250 rp 10.4 ﬁ i i
DECOUPLER 1p -123.1 I !
an Cis PLUI T i
dof 0 wc 250 it !
dm nnn  sc 0 HIS | i
dmm c vs 22 A ik |
dpwr 51 th 3 . ASEN !
dmf 17100 nm ph ~ IR ~ ! e kY
e e
TTT L S i e e e
s ‘ s 7. & ‘ _'_/r :fﬁ_ﬁ_’; I : [ L B B s e o B e ~
: . s -4 7.2 ‘
. 7.0 6.8 6.6 ppm
,
J 7
f rr I.
r | { s !
s o — J
Sl % |
|| Tl
‘. .Lﬂ H \ .I. ‘. i N i U i '
L. S W N L CR
—— T ——— T —— T —T B . — T
9 8 7 6 S a4 1 0 ppm

Rl B
5.91 14.B8B.38 13.28
7.06 15.590.75

et —r
26.43

15.06 15.69

Figure $39. "H NMR Spectrum of 12a
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exp3 s2pul
SAMPLE
date Feb 3 2010 temp
coluent chC12 naidin
le exp spin
ACQUISITION hst
cw 28125 € pwan
at 1.199 alf
np 60270
el 1sann i1
bs 4 in
d1 2.000 dp
ne 54305 s
ct 160
TRANSMITTER 1b
™ Ci3> in
sfrg 100.561
tof 1558.7 sp
tpwr 5b  wp
7.000 rf1
DECOUPLER rfp
dn H1 rp
dof 0 1p
dm A%
dmm w  wC
dpwr 41 sc
dmf 11900 Vs
th
ai
e e e e e e
180
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SPECIAL
not used
nnt ucerd
not used
0.008
isa_nnn
20.000
FLAGS
5
.
PROCESSING
1.00
nui useu
DISPLAY
-132.5
Zuz71.8
9248.3
7762.5
113.4
-321.1
PLOT
250
0
76
4
ph
™ o o
°3 @ ._“’j <
w o o~ Cog
< < N ~
Sl = a sl
] o - i
1 o @ | 5
~ 2o ;
Nt O Q
2 o br i | | M
% 3 B 1 i | it
s L= 0 ) i
— i N } f I
[ | ! !
Lo i i
Lol i I
Poh 1 1 t |1l
) o l“
] ] o
I | A ‘ ‘
PRIt e T T T 7 A I R s e e T T YT = T T i
. -~ ~n on
160 140 12U 1U0 30 3] 45 28 Felats

Figure S40. *C NMR Spectrum of 12a
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PS—ICF—1—APT

exp3 APT
SAMPLE APT
date Feb 3 2010 jlxh 140.0
solvent CDC13 d3 [}
sample SPECIAL Pq()
ACOUISITION temp not used 2
sw 25125.6 gain 34
at 1.199 spin not used
nn 60270 PROCESSING
bs 4 1b 1.00
ss 8 fn, not used
a1 1. nnn QPFNTRIIM
nt 2000 wp 4390.7
ct 288 sp 11156.3
MITTER BF S
1p -261.1
nm ph
Tpwr 2 50 RLrCRONCD
pw 21.000 rfl 9251.4
pws0 14.000 rfp . 7762.5 d -
DECUUPLER PLOT
dn H1 wc 250
dof 0 sc 0
dpwr 41 Vs 55
dm yny hzmm 17.56
dmm w th 9
dmf 11900
o
o~ -
e 5
e P 5
N ~ - ~~
e 3 | 5
| - © ™ - - = o o
‘ 3 = 3 5 s e =5
wn - w Cas) : 2 .
N ) ) i

———-144.911

| ;
i | i §
|
|

mm.r«mufm ik mwmmwmmwww .mmmwwmmm.wmw il .as m.. mmwwwm M’w i JM NM il W

{["r g {f

— 1, N b

14 140 i35 x‘ 138 “ 125 1?n l 115 1:{; ppm
i ‘ “

A=

150

H I I

Figure S41. APT Spectrum of 12a (expansion)
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PS-TCP-1 t

Data Collected on: quanta-mercury300 m
Archive directory: /export/home/vnmril/vnmrsys /data

Sampnle directorv: PS-TCP-1_20Na-na-22 :

File: PS-TCP-1-gCOSY ” ﬂ ” “

Pulse Seanence: afnN]y
Solvent: CDCL3 ﬂ ” ” i‘ '} ’

Relax. gelay 1.UUU sec | f
Acq. time 0.150 sec } o
width 3597.1 Hz .. — M0 ¥ ; P
Zv wiatn 3$59/.1 HZ A BT S W A g T

2 repetitions

256 increments

UBSERVE H1, 299.9475020 MHz
DATA PROCESSING

Sq. sine bell 0.075 sec

F1 DATA PROCESSING

Sq. sine bell 0.071 sec

FT size 2048 x 2048
Total time 12 min

~T

[=,] TN
. . -
o 3

Lt b il

o
o
|

7/

Lot Dy it

~N
.
o

N
S

WWJAWWJKJWJTJL%WWwJWM

AT RN FARRE NN N SYREL co v o

vl||||n\l||!vl||vl1[l\|l[vvv|||v|l|llvv‘\vv|||v|v|\vll[\vv||1lll]VKVV|rlll{v\\\[vvws||vﬂjﬁﬁ
a

5.5 7.8 7.9 7.4 7.z /.u 6.8 6.6
F1 (ppm)

Figure S42. gCOSY Spectrum of 12a
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PSTCP I

AA ASVANAY, WD A NI | Vi G A J U\

_f¥/wUKva/R
2

] P 7.6

: e : 7.8
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Figure S43. NOESY Spectrum of 12a

46



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2010

PSTCP

J I e A Exeno 26-ndar-2g

T T T r . PROCNO 1
Date_ 20091026
| | | | | Time 23.02
I [ I I I THETRIN ___spect
,,,,,,,,, SRSSES S wws TaBSI ia/
| | | | | PULPROG hsqcetgp
I I \ I I - a0
LOT.UENT rne12
___lA,,_I___‘,_‘_____7‘,‘__‘_ ________ NS 8
I I I i I o5 as
SWH 4000.000 Hz
1 1 ! | I FIDRES 3.906250 Hz
| | | | | AQ 0.1280500 sec
e e L RG 203
' ' ' H H ow 12>.UUU usec
| | | | | DE 6.50 usec
TE 2 K
O Y N esona ars .
| | | | | DO 0.00000300 sec
D1 1.50000000 sec
| | | | | D4 0.00172414 =ma~
D11 0.03000000 sec
i e T [pp— - D13 0.00000400 sec
| i i | | D16 0.00020000 sec
| | | | | INO 0.00002485 sec
ZGOPTNS
[ = ===y | S - |y e
i 1 1 1 I St
Nuc1 1H
| | | | | Pl 7.65
, . ‘ : »> 18 20
[ e e ey P28 0.00
| | | | | PL1 -2.00
| \ 1 | i PL1W 10.70908260
SFoO1 400.2319211
ol — — — = - — 4 - - — | — - — - —
,_,__'——J I | | | | === €
CroEnez
L' I | | | | NUC2
_______ o P3
! - + - ———F - =5
| | | | | PCPD2
I \ I i I pL2
(&) PL12
(i Eade e R S == PL2W 110.41162109 W
| | | | | PL12W 3.49152207 W
X X ! ! SFO2 100.6474746 MHz
: i i i i
_______ R S S SN GRADIENT (
{ : :_ T K I'_ SINE.100
| | | | | 80.00 %
20.10 %
— — - - — — | - T - - - — - - 100N NN vean
| | | | 0, -
56
| [ | | | SFO1 100.6475 MHz
_______ R e FIDRES 78.630836 Hz
! r T | ~ SW 200.000 ppm
| | | | | FnMODE Echo-Antiecho
: | i | | 51 suve
_______ . S S SF 400.2300199 MHz
| (I T | I WDW QSINE
: : cem i
! ! ! ! ! [ LB 0.00 Hz
| | | | | 0
Iy H e e A ® - -5 --—-- ' ; - PC 1.00
: ~ : ; ' sI 2048
| | | | | MC2 echo-antiecho
| | | | | SF 100.6379162 MHz
_____________________________ : wow uSiNG
| = | s | . | | . | 1 H1 50 SSB 2
I [ T I I g T LB 0.00 Hz
= e

Figure S44. HSQC Spectrum of 12a
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Figure S45. HMBC Spectrum of 12a
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CAMDITE NEC & VT
date Oct 16 2007 dn H1
solvent C 0
vnmr172007 /0t =200~ e B
7/Internal/160ct /P~ dmf 200
fSHRe P o e DROSECSIMC
ACQUISITION 1b 0.10
sfrq 299.950 fn not used
in HE
at 1.993 werr
np 23942 wexp
sw UUD.U  wis
fb not used w
bs DISPLAY
pw 3.0 sp -4z.¢
pw 3.0 wp 3047.4
tpwr 58 vs
d1 sc v
tof 900.0 wc 250
nt 1000 hzmm 12.19 5
ct 214 is 4389.29
alock n rfl 651.0
aai 2 rfp 0
FLAGS th
il ins 63.231
in n  nm oh
dp y
. //_
Fan o
11— o .
U RUNUWNAL Y SN 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 T T
9 8 7 6 5 4 ppm
P f . S [
23.82 11.85 6.69
190.55 .33 3.00

Figure $46. "H NMR Spectrum of 12b
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exp5 s2pul
SAMPLE SPECIAL
date Oct 16 2007 temp not used
sSpEnE £NC12  aain nnt used
file /export/home/~ spin not used
inn3/2007/0CT/16th~ hst 0.008
F R = 14 _ano
ACQUISITION alfa 20.000
Sw 25125.6 FLAGS
at 1.133 W ]
np 60270 in n
fb 13800 dp y
bs ¢ ns nn
d1 2.000 PROCESSING
nt 64000 1b 0.00
ct 1838 fn not used
TRANSMITTER DISPLAY
tn C13 sp .2
sfrq 100.561 wp 19974.3
tof 1558.7 rfl 9248.3
+nwr SR rfn 7742.3
7.000 rp 151.4
DECOUPLER 1p -326.0
an b s
dof 0 wc 250
dm yyy sc 0
dmm w Vs H
dpwr 41 th 4
dmf 11900 nm ph
S - SS3
wn > = &3 =
282732332 el
LS tgNse® - o NS
NRNDE®mS 00 0QN® L
LN MR TR Y N
- | L\i'_l [ I
S ONOSN N T ‘
L oie
~, 1 ]
i
i
L] ‘1 |
| |
I .
IR
‘ ‘;‘ |
i
i
i
Ottt
N A
. = T 7 N B L B R B e e e T T T T T T T T T T v 1T
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Figure S47. *C NMR Spectrum of 12b
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ps-TCP-4
exp3 PROTON

SAMPLE SPECIAL
date Dec 13 2007 temp not used
solvent CcDC13 gain not used
ile exp spin not used
ACOUISITION hst 0.008
sw 10010.0 pw90 8.500
at 1.990 al 20.000
nn 39846 FLAGS
fb not used i1 n
bs 4 in n
d1 1.000 db v
nt 400 hs nn
ct 100 PROCESSING .
TRANSMTTTFR 1h 0.10
tn H1 fn not used
sfrq 399.883 DISPLAY
Eot sAn N <cn -37.0
tpwr 55 wp 4077.4
pw 2.000 rfl 2457.1
nECouDLED rfn n
dn Ci3 rp 15.7
dof 338.7 1p -137.7
am eee g
dmm c wc 250
dpwr 51 sc 0
umi 17138 vS 22!
th 4
ai ph
/{
J |
| |
\
= i
/ ‘J /
’ 1 J’ 4 |
A 4 A~ ] 1
VAL WM . Uih
I e e S A T T T T T T T T —T
10 9 8 7 o 5 4 2 4 i nnm
L e e e e e e e s
3.93 3.27 0.525.09 3.95 Soel] n_a
1.10 12.010.13 2.66 0.35 0.28

Figure $48. "H NMR Spectrum of 12¢
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SAMPLE SPECIAL
vate UEC 13 Zuus temp not used
solvent CDC13 gain not used
file /export/home/~ spin not used
guest1/2007/DECEMB~ hst 0.008
ER/13-Dec/INN-PS-T~ pw90 14.000
CP-4-C13.fid alfa 20.000
ACQUISITION FLAGS
sw 25125.6 i1l n
at 1.199  in n
np 60270 dp y
fb 13800 hs nn
he o DDASECOMSIC
di1 1.000 1b 1.00
nt 20000 fn not used
<t i7se CISFLAY
TRANSMITTER sp -52.9
tn Cl3 wp 20304.8
sy 100.561 11 yzas.b
tof 1554.3 rfp 7742.3
tpwr 56 rp 110.5
7.000 1p -289.2
DECOUPLER PLOT
dn H1 wc 250
dof 0 sc 0
dm yyy vs 34
dmm w th 3
dpwr 41 nm ph
dmf 11900
o
~
- ®
No< ~
a5TR & ~
ss3Y s L
-
S378 02 N
(2 ; = ol
~N 88 <« >
W~ - o 1 -
~ i w o o o
B | R i
CH < s N
3 - [ B i ‘
| \ ‘ |
~ | |
’ | ! [
‘ i i |
I | ! F |
| I
{ | i
| I |
Il I
! i i
| i |
' |
i i I ' i 1
]
- LL\, ul L J.J J\.JL .
T — T T T I e e - T T L e e e o B T T
120 S0 148 i HEHH i o ppin

Figure $49. *C NMR Spectrum of 12¢
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INN-NP-1

exp4 PROTON

SAMPLE SPECIAL
date Jun 27 2009 temp not used
solvent CDC13 gain not used
file /exnort/home/~ snin not used
inn3/2009/june/27t~ hst 0.008
h/INN-NP-1.fid pw90 8.500
ACQUTSTTINN alfa 20 _nnn
sw 10010.0 FLAGS
at 1.990 il n
nn 00AC in -~
o = © S 4 il &
fb not used dp y 13e
bs 4 hs nn
nt 400 1b 0.10
ct 60 fn not used
TRANSMITTER DISFLAT
tn H1 sp -102.3
sfrg 399.883 wp 4117.1
o7 5UU.U TTI Z456.8
tpwr 55 rfp 0
4.250 rp -3.3
DECOUPLER 1p -107.4
dn C13 PLOT
dof 338.7 wc 250
dm nnn sc 0
dmm c vs 79
dowr 5t th 2 h
dmf 17100 nm ph
_ W A Je A e
— L L S S S s e S S B A A | T L B e e N A
n o 7 c C n 2
> - v v > B S
iy - —
1.03 1.66

Figure S50. '"H NMR Spectrum of 13e
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Figure S51. *C NMR Spectrum of 13e

exp3 s2pul
SAMPLE SPECIAL O
date Jun 26 2009 temp not used
solvent CDC13 again not used
file exp spin not used
ACQUISITION hst 0.008
sw 25125.6 nwan 14 nnn
at 1.199 alfa 20.000
np 60270 FLAGS
fh 12800 i1 K
bs 4 in n 13e O
d1 2.000 dp y
s SiCic oI o nin
ct PROCESSING
TRANSMITTER 1b 1.00
o Cis in nui used
sfrq 100.561 DISPLAY
tof 1558.7 sp -2.9
Lpwr 5b  wp 23375.0
pw 7.000 rf1 9250.6
DECOUPLER rfp 7762.5
an H1 rp 37.4
dof 0 1p =271.4
dm VvV PLOT
dmm W  wC 250
dpwr 41 sc 0
dmf 11800  wvs 27
th 4
ai ph
0
n®
w
3y
-
1
L .
o M ©
w ) =) faie) oy
- - @ e
~ w © N W
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INN-NP-2

exp3 PROTON

SAmMFLC SFCC1AL

date May 12 2009 temp not used / \
solvent CDC13 gain not used
Tiie exp spin not used

ACQUISITION hst 0.008 S
sw 10010.0 pw90 8.500
at 1.990 alfa 20.000
np 39846 FLAGS
fh not uced i1 n
bs 2 in n
a 1000 dp y 14b

t 50 PROCESSING
TRANSMITTER b 0.10

in ny Tn not usea
sfrg 399.883 DISPLAY
tof 500.0 sp -91.0
tpwr 55 wp 4131.5
pw 2.000 rf1 2457.1
DECOUPL FR n
dn 25.2
dof -123.1
&Fd o]
dmm 250
dpwr 0
umi 8>
6
ph
I
=i -
- ;
v . 1
M x I
i i :
| i | i
T I ! |
—— N N ‘\I--\___..__/ 'V/ .‘ N~ — ,<I~"'»
e e e B A e e - — T —— ———— - - R
id El 3 7 b 5 a4 3 2 1 ppm
1.641.00 3.46 1.55 0.’1';
1.821.79 3.35 5.28 2.66 0.84

Figure S52. '"H NMR Spectrum of 14b
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INN-NF—38

exp4 s2pul

SAMPLE SPECIAL
date Jun 22 2009 temp not used
solvent CDC13 gain not used
file /export/home/~ spin not used
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Figure S55. >C NMR Spectrum of 14e
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Figure $56. "H NMR Spectrum of 14f

59



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2010

INN-NP-96-13C

e in 2iea
SAMPLE SPECIAL .
soivent~ not used O
file /export/home/~ spin not used Meo
inN3/Zuu3/ june/13t~ NSt v.vuo
h/INN-NP-96-13C.fi~ pw90 14.000
d alfa 20.000
ACQUISITION FLAGS
sw 25125.6 i1 n
at 1.199 in n
np 60270 dp v
fb 13800 hs nn
L 4 ESOCESS TS 14f
dl 1.000  1b 3.00
nt 6000 fn not used
TRANSMITTER sp 30.1
tn Ci3 wp 22087.6
sTrg luu.db1l rrti Y<Zd5U.b
tof 1558.7 rfp 7762.5
tpwr 56 rp -10.1
7.000 1p ~284.6
DECCUPLER PLOT
an H1 we sn
dof 0 sc 0
dm yyy vs 85
e 5 H
dpwr a1  ai ph
dmf 11900 - -
™ o
< =S
s o
= = s~
\ E
| 252
e |
| T~
' - m
~ o ¢
© © @ o~
| w < - a
1 - o .
‘ -
- E
S © | ~
o - b~ -« i ™
= = - 2 Lo
B ~ =
] e o [ ‘ ] i
~ | - £ | i 1
| | ! i | X
| ; i i
! I ! 1 | ‘ | | )
z | l E
! : | !
|
‘ l
| l ! Lo 4 |
! . . ! o L A T | TR ORI O Y YTy RNV DUV NN VATVOUN U1y WEVUNTET NTUY | RO PPN
A g AR AR N A A AP WA TN P AAAPYTMYTT NPT, T AP TN W SR GY Y TP VT YA YT Y TP ¥ IF [T Ty
200 180 160 140 120 100 80 60 a0 20
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Figure S58. '"H NMR Spectrum of 14h
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Figure S60. '"H NMR Spectrum of 14i

63



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2010

INN-NP-88
S5 St
SAMPLE SPECIAL MeO
aate May ZY ZUuy temp not used
solvent CDC13 gain not used
file exp spin not used MeO (0]
ACQUISITION hst 0.008
sw 25125.6 pwIo 14.000
at 1.1Qq9 alfa 2n nnn
np 60270 FLAGS
fb 13800 il n
e g HH H
d1 2.000 dp v
nt 20000 hs nn .
i 533z FROCESSING 14i
TRANSMITTER 1b 1.00
tn Ci3 fn not used
strg 100.561 DISPLAY
tof 1558.7 sp -231.4
towr 56 wn 22527.n
w 7.000 rfl 1483.6
DECOUPLER rfp 0
dn Ui e 110 €
dof 0 1p -374.3
dm yyy PLOT
Gmm woowe 50
dpwr 41 sc []
dmf 11300 wvs 43
th 3
ai ph
0
o
>
™ o 5
<+ ™3 -
~ ry
2w Tae I
T © TN e |
. ~ RN |
@© - Ll ! N -
= w© «© o i | e
o : & il | o & =
~ SR R 5 i | < 4 :
S w =i i i T m
4 3 = 2 |! ! b 3
o~ . | - « 1l i | |
5 - ! ! = Vi ! i 1 :
© ~ o ~ I | b
o - § < - 1 | {
o~ | i - 1 | | l t
i i | ! |
| | |
i | !
| |
| | | | l | ‘
i [ i
1 H 1|
i | | il N ’ [ !
" ) A i ) A L ol S, |
160 0 ; e P, oo B R e T
200 180 160 140 120 100 80 60 a0 20 ppm
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