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Multi-catalysis Reactions: Direct Organocatalytic Sequential One-pot
Synthesis of Highly Functionalized Cyclopenta|b]chromen-1-ones
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Hyderabad 500 046, India
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Key Note about the NMR plots: Due to the keto-enol tautomerism in 2-alkyl or 2-aryl-cyclopentane-1,3-dione compounds, °C

NMR shows some of carbons (2 x CH; and 2 x C=0) are poor resolution even after more scans in the solvent system of CDCl; or

CDClI; + CD;0OD (three drops).

S-1



Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is (c) The Royal Society of Chemistry 2008

CONTENTS

1
2
3
4.
5.
6
7
8
9

10.
11.
12.
13.

14

15.
16.
17.
18.
19.
20.
21.
22.

"H NMR,
"H NMR,
"H NMR,
"H NMR,
"H NMR,
"H NMR,
"H NMR,
"H NMR,
"H NMR,
"H NMR,
"H NMR,
"H NMR,
"H NMR,
. "TH NMR,
"H NMR,
"H NMR,
"H NMR,
"H NMR,
"H NMR,
"H NMR,
"H NMR,
"H NMR,

3C NMR and DEPT Spectrums of Compound 6aa
3C NMR and DEPT Spectrums of Compound 6ab
3C NMR and DEPT Spectrums of Compound 6ac
3C NMR and DEPT Spectrums of Compound 6ad
*C NMR and DEPT Spectrums of Compound 6ae
3C NMR and DEPT Spectrums of Compound 6af
3C NMR and DEPT Spectrums of Compound 6ag
3C NMR and DEPT Spectrums of Compound 6ah
3C NMR and DEPT Spectrums of Compound 6ai
*C NMR and DEPT Spectrums of Compound 6ca
®C NMR and DEPT Spectrums of Compound 6cb
3C NMR and DEPT Spectrums of Compound 6cf
3C NMR and DEPT Spectrums of Compound 6ch
*C NMR and DEPT Spectrums of Compound 10aa
3C NMR and DEPT Spectrums of Compound 10ab
*C NMR and DEPT Spectrums of Compound 10ac
SC NMR and DEPT Spectrums of Compound 10ad
*C NMR and DEPT Spectrums of Compound 10ae
3C NMR and DEPT Spectrums of Compound 10af
3C NMR and DEPT Spectrums of Compound 10ag
*C NMR and DEPT Spectrums of Compound 10ah
*C NMR and DEPT Spectrums of Compound 10ai

S-2

Page No.
S4-6
S7-9
S10-12
S13-15
S16-18
S19-21
S§22-24
S25-27
S28-30
S31-33
S34-36
S37-39
S40-42
S43-45
S46-48
S49-51
S52-54
S55-57
S58-60
S61-63
S64-66
S67-69



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

23

24.
25.
26.
27.

28
29
30
31

. "H NMR, "®C NMR and DEPT Spectrums of Compound 10ca

"H NMR, "*C NMR and DEPT Spectrums of Compound 10cb

"H NMR, "*C NMR and DEPT Spectrums of Compound 10cf

"H NMR, "*C NMR and DEPT Spectrums of Compound 10ch

"H NMR, "*C NMR and DEPT Spectrums of Compound L-152,804
. "H NMR, "®C NMR and DEPT Spectrums of Compound 11aa

. "H NMR, *C NMR and DEPT Spectrums of Compound 11ab

. "H NMR, "®C NMR and DEPT Spectrums of Compound 11ag

. "H NMR, "*C NMR and DEPT Spectrums of Compound 11ai

S-3

S70-72
S73-75
S76-78
S79-81
S82-84
S85-87
S88-90
S91-93
S94-96



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

210
192
095
076
057
889
869
828
810
792
3.426

product-6aa

2.474

15 14 13 12 11 10 9 8 7 6 5 4

S-4

ppm



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

o N o N>>>W

\\¢] ™M - < 0w O - m O 0 ¢ O LV ™ (o))
\\¢] O > nwWoow N O N ™MmAN O N —
L AL m O LV n ™Mo v — [
™M o~ o~ W e e e e e .
LN ™M N N = o~ >~ w0 o Oy O 0 0 o —
— — — = - o~ o~ U S U U ™ N

product-6aa

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

S-5



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

o~ < oy O

™M - o uwm (&) [q\]
o~ Vo N N
.. P — o~
o~ O v .
MmN N o —
Lo I e B | ™ 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
200 180 160 140 120 100 80 60 40 20 0 ppm

S-6



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

3.413
2.491
0.000

product-6ab

14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm

2.948
2.330
4.000

S-7



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

o ™ > 90N

©0 O O W © ® W o O - +F o0 O >N N ™
o v N HInDO O — O © N ¢ N = O 0> m N
. m o v O ¢ NO LM ©
O .~ O o N . . L ) .
< < NN NAA ~ >~ OOV OV OV O O W O —
— A A [ O ™ o~

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

S-8



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

o 0 >

n >~ [
— n o —
— O « .
NN - —
— = - N

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

S-9



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

H DO LN O ¢ O oo O < ™~ < o
N O >V OoOo o~ M ™M o~ LN ) o
MO It ™monm o~ ™M <t o N o
NN W00 Ww oo @ o ™ NI, - o
product-6ac
lf Y
T [rorrreeeT [rorrreeeT [rorrrreeT rerrreeeT [rorrrreee rerrreeeT [rorrrreeT [rerrrTTeT [rorrrreeT [rorrrTeee [rorrrreeT [rorrrTeee [
11 10 9 8 6 5 4 3 2 0 ppm

S-10



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

~ N n w0 N 0 ©

© > L < < — N < ST R RN I e} © <

N~ &) o« — 0 N O N WL SN ™~ Bt

.. . .. . ™M O © — N O ©w o o

o < o o © 0 N . . .

0 0 ™ — o o ~ >~ w0 N OV OV O\ O @ o !

— — — — o~~~ N o ™ o~
I T I T I T I T I T I T I T I T I T I T I T I
200 180 160 140 120 100 80 60 40 20 0 ppm



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

o — @
0 m o — o
o — © N <
. .o — o
o O N

™ oo 0 —
— — n N

! i ! i ! i ! i ! i ! i ! i ! i ! i ! i ! i !

200 180 160 140 120 100 80 60 40 20 0 pprm

S-12



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

nwmnocsocWmwnwmwn n o> o oON o o
N+ O[O0 o> w O o> N LW — O
m O o o> >~ MmN NN O o o
[ A N B (o IANe BANe BANe I o} M M AN AN ANANN [eNe)

/
N
~
<

product-6ad

b
f
ar I ]!

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm

1.02\
R ~—
1.03 T
1.00/

S-13



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

>~ NN A AN

o O HmOoOo N0 o OO WD>NND>S NS

N owWHMO —H 0o A NO O™ > o o>

. MO VINFMNOO®WDSINOW

— — O 00O O >~V o . I T S )

o) MANNN A A W W OO NGOG ®®O®OO - O

— A A A A DD AL ONAN
! i ! i ! i ! i ! i ! i ! i ! i ! i ! i ! i !
200 180 160 140 120 100 80 60 40 20 0 ppm

S-14



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

™ © ©

0 o © 0 N

N N 0 o

. ~ ™

— o) . .

m N — - o

R — SN
I ! I ! I ! I ! I ! I ! I ! I ! I ! I ! I ! I
200 180 160 140 120 100 80 60 40 20 0 ppm



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

WOV NN OM <
M N O 0o WL HmM ™
M 0 >~ WVWwWwwo o~
o~ VWYV LwwoLwoLo ™

product-6ae

3.397

2.481
2.055

1.267

0.003
0.002

—

15 14 13 12 11 10 9 8

S-16

ppm



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

o o <+ 0 oW
0 ® O N OO < >~ 0N N > <+ ©
m 0 VMWV — o~ f+oO om0 o
. ™M oo nmH4O>NM O O
™ > [ e R T B QN .. .. D Y .
n < N A A >~ 0 WV N ONW®oWw O o
- o o >~~~ NI ™ A
I i I i I i I i I i I i I i I i I i I i I i I i
200 180 160 140 120 100 80 60 40 20 0 ppm



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

115.682

TTT—112.790

55.549
30.061
21.922

__—117.392

product-6ae

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

S-18



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

OAM<E > ANLWNomMmO [ - & < 0 o
Ao OO >~>mMmm n n wmn o w0 o
OO OO OO MO O < n o NAN«N o
oo~~~V ™ N N A o

product-6atft

14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
< o N o
o~ [~ o ™ o
oo o ) ()
o|o — N <t

S-19



Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is (c) The Royal Society of Chemistry 2008

906
TTO
VLT
S8¢
T9S

965"
YoL-
0T8"
LL6"
¥20-
€6T"
9ec”
S07°
[4<h7A
SESE N

8L9
966
STE

STE”
€9¢”
907"
€90 °
6¢EY
910

€es”’

cy”

‘z2
.oml/
‘8%
.wﬂl/

87
8%
87
8%
6%
6¥
6%
6¥
6%
09

.whl\l
‘9L
LL

9TT
LTT I/
LTT

YT ——

92T —
.»NHI\I

0¥%T

9T

ppm

40 20

60

160 140 120 100 80
S-20

180

200

product-6atf

JRRTTE TN A S A



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

117.758
30.576
22.434

———126.839
T —— 124 .454

product-6atf

I j I j I j I j I j I j I j I j I j I j I j I j
200 180 160 140 120 100 80 60 40 20 0 pprm

S-21



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

O <HFO>OLWnOoO >V ol ™m < X0 o

It MmO A O o~ o un (\e] o

M-Hd -0 OO0~ ™ n o ~ o

| e e N S Sl N B Ne) m' [V Q) — o
lh_l Ly I

14 13 12 11 10 8 7 6 2 0 ppm

< |OV|mM o ™M
>~ |oo | o o~
ajon|o o o
oo |dH (qV] <t

S-22



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

I\ oOmo oo~
o M- NW0nmo o+~ O A O ©
~ MmN A N O ® MmMd oo™~V O >
. C . m o w MOV N O
[\ oy @ D> > . .
0 NN NN A ~ >~ w0 OO\ WW®W®o O
— R e e B B o~ o~ T M N
T T " T " T " T " T " T " T " T " T " T " T "
200 180 160 140 120 100 80 60 40 20 0 ppm

S-23



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

© >~ ™

NN ™ o~ —
a ™M N o] [e0]
. . o 0
o~ o9} .
NN — o —
— — ™ N

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

S-24



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

3.371
2.508
2.055

product-6ah

1.268

0.002

10 9 8 7 6 5 4 3 2
o] | < o
ajol |- o o
olof |o o o
Al | N <

S-25



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

n = W)
< O~ MWL n w ~ HOWOWND>Y O o ™
™ ~NN® > OOo — o> NMANAdOO>~ N O
. m o w© Y NOOOmm-H O 10
™ N O o o >N e L . .
0 MmN A AA ~ w0 w N0\ OYW®W®OW®O O o
— A A A A A [ DU TR LI U U o0 B o
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S-26



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

118.729
21.596

_——132.793
- 130.277

product-6ah

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

S-27



Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is (c) The Royal Society of Chemistry 2008

o
t N OO FHtLwnmoar>~Oo oY O o \\e] o o
OCONFNFNOANINHNO OO © ~ ~ © o
OS> VOEH MM N NN A © ™ < .
............... . . . o
SR I N N S S S N N ™ ™ ~ ]
)
duct-6ai
I ulh P | i
T e e e e e e RREEE e R e RRaE —
10 9 7 6 0 ppm
o <t |n] e o o
o o|H||wn|w < o
()} Olo|lo|o|o o o
o Al |H|H|O N <

S-28



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

151.273
133.118
129.327
128.016
127.976
126.096
122.952
118.998
118.902
117.665
77.315
77.198
76.997
76.678
49.523
49.311
49.105
48.891
48.677
48.464
48.254
17.042

7P Y

product-6ail

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

S-29



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

M Mmoo ©

N WO N Oo ~
N < 0N <
e e e e e [Te)
DI O

N NNNNN ©
A A A —

-
~X-

product-6ail

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

S-30



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

N
N O NN o O [e9) [ee] (&)} - O
NN NOMmed O ) o~ — o o
MmO O O W o 0~ n [Q\] o o -
[ R S SR O\ e JaNe) ™ [Q\] — o

—

W

product-6ca i f J |

~
&)
ul
S
w
N
B
o

14 13 12 11 10 9 8 ppm

1.102
1.252
1.952

6.142

2.287
4.000

S-31



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

© — = oW
o o ;N WVWoA oo N WO~ ©om O —
© NN O®A — O © N OO®WO Fm W w0
R m o v ¥+ NN ~NO O N
™M - >~ quvl L .
0 MmN NAA ) OOV 0 o o o
— A Ao o~ >~ T 0N A !
J" o - d Tp——
! i ! i ! i ! i ! i ! i ! i ! i ! i ! i ! i ! i
200 180 160 140 120 100 80 60 40 20 0 ppm

S-32



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

™M ™M o~ 0

o umn WOWo© [\ NC) ™

NN [See] ™M O Ln

. . . o [0)) N

— > o un .

™M N N o o

— — N N 1

product-6ca
! i ! i ! i ! i ! i ! i ! i ! i ! i ! i ! i ! i
200 180 160 140 120 100 80 60 40 20 0 ppm

S-33



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

260
803
799
784
780
688
684
668
664
635
616
3.519
2.256

product-6cb

1.083
0.981
0.958

W

-0.033

14 13 12 11 10 9 8

S-34



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

28 N O ® VI g NAD> H ™ O
e e e e e e ™M O WO NI MmMHO M OO0+ N
n NN O < (N . ) . .
< < NN N A A o~ o~ w0 A0 OO0 WO 00 N
— L B I B e | [ I MmN N
product-6cb
I j I j I j I j I j I j I j I j I j I j I
200 180 160 140 120 100 80 60 40 20 0 ppm

S-35



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

112.59
28.13
22.20

___—122.00
—/—120.10

product-6cb

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

S-36



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

NN mmo o o n o) o
W Ww O O~ (o)) < 0 < o
a0y MmO © Ln m O o o
o>~ o>~ >0 Lo ™ NN — o

___—8.223
< .

—

product-6ct [

Iy, ) I

14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
0|0 N o ) ~
o< I\ o o ™
oo o o — o
ol|d — N < [t}

S-37



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

< ™M < O 0O
[e)) ™M o>~V ANMmM o N O O O N < m n [e¢]
< ™ o moa o N O <+ M- o0 o n ™ <t
. . [ m O W0 SN Mmoo o O +H © —
— o ~NI~Mm O m . . [ .
] < NN A ~ >~ 0 o OV OV O © N 0 N o
— — Lo e B B B | [ L ™M N N |
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

S-38



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

+ N O
>~ w0 o™ — ™ ™
m o o 0 <
PP — —
>~ o . .
NN o © N o
o NN I
! i ! i ! i ! i ! i ! i ! i ! i ! i ! i ! i
200 180 160 140 120 100 80 60 40 20 0 pprm

S-39



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

423
417
306
150
144
129
123
732
710
3.511
2.752
2.295
1.030
0.000

product-6ch

14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
—|m][w o o ~
N NS o o o
a|o||on o e o
olo|lo 9\ ™ 0

S-40



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

~ NNt o
— oom wWdHO N o o N mALNS W O ™
< wouwn o~ — o ® MmHooD>F Mo N ™
. ™M o 0 O FgHOAM O N —
™ Moo ©md . . P .
0 MmN A Ao ~ w0 w AN OO ®WOW O N o
— A A A A o~~~ I O N I
! ! ! ! ! ! ! ! ! ! !
200 180 160 140 120 100 80 60 40 20 0 ppm

S-41



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

[@2Ne\] —
(@3N e)) o] N O —
O O — o ™M ™M
. . — N —
™m O [ee] .
M ™M — W N o
— - — N N |
product-6ch
T i T i T i T i T i T i T i T i T i T i T
200 180 160 140 120 100 80 60 40 20 0 ppm

S-42



Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is (c) The Royal Society of Chemistry 2008

ppm

000°0-

999°
985"
9¢s”
8¢S”
9%S”
0s9s”
ocL-
vcL-®
TEeL”
LEL”
44D

-

700" ¢C
—_— @z ] —t

—L66°T

- - = 000°¢

MAANNNNANANAN A A

NN

6€0°
650"
060"
LOT"
SCT*
VLT
T6T"
0TC"
6ce’
oc¢”

~ /988°0
=TI96°0

\EO6 T

N %
I

13 12 11 10

product-10aa

14

S-43



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

N 0 ™ SO o0 NN

o N — O MmMmddmm NN~ < ™M O

< N [ee] <O +H W AN N N O© © — 0 O
. e e e e e e Mm O W ™M o~ o~

™M (&) o o LN . .

o o~ Ln ™ [Q\] o~ o~ w0 ™ n o

N — — — — o>~ o~ ™ N N

product-10aa

I j I j I j I j I j I j I j I j I j I j I j I j
200 180 160 140 120 100 80 60 40 20 0 PPm

S-44



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

nom ™M
<t O+ N — 0 O
. e . ™ >~ o
O o uwn . .
MmN - ™ n o
Lo B I o B o | ™ NN
SO R e e Ay b st " AR o il
T " T " T " T " T " T " T " T " T " T " T " T "
200 180 160 140 120 100 80 60 40 20 0 ppm

S-45



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

W o-HdO0O oo N O AT mMmMAN O W g
O r>~NnmMmOo o>V ONWVUH HOO>O o
™M OOy Oy O ~ VO VO oo~ Mmoo Wn .
ETVIVEVIV RN R S ?
product-10ab
LJ,M 1 i JU[
T LI [roTrrTT LI LI [roTeTTTe LI [rerrTee [roTeTTTe [rerTTerT [roTrTTT LI -
10 9 8 7 6 5 4 3 0 ppm
— || <t Lﬂkfo
>~ |0 — N O
a0 — oo
o|9o|o [Q\ (\;C\l

S-46



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

o o O AN O N O O
o (&) o Mmoo N O O © Y VWINWUN MO o N
o o~ <t ™M NANN A A o>~~~ w0 QY00 W 0w~ mMm 1n O
[Q\ — L B | Lo B B B R o | oS~~~ FHEI IO NN
! i ! i ! i ! i ! i ! i ! i ! i ! i ! i ! i ! i
200 180 160 140 120 100 80 60 40 20 0 ppm

S-47



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

124.93
120.39
114.70
33.00
25.59
20.33

product-10ab

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

S-48



Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is (c) The Royal Society of Chemistry 2008

ppm

000~
cLO”

JJI_
0

vac”
44N
0es-
Ses”
13874
8¥%S”
90L~
TTL"
8TL"
veL-
oeL-
LEY”
008~

— 6¥%0°¢
—/GI0-°'c
— T
=L¥6°1T

— TN ¢
=ZI0" ¢

S
|

665"
S09°
LLO"
€89 °
869"
yoL-
S90°
980"
99¢-

—/9¢6°0
mem.o

—Lo0"T

[

13 12 11 10

14

product-10ac

S-49



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

o [&) ™ LN <t <>~ >
N o~ N ™ — — AN — O 0 O N — ™ o LN
e} — ™M ™ [eo) St 0 — O © (&) o) n ™M
. .. . ™M O O < ™ o~ o
™M [e)) [e)) — o <t = 4 N .
o o~ LN LN ™ - - O o~ >~ Ln ™ n o o
N — — — — L B B B | [ Ln ™ N N I
product-10ac

I j I j I j I j I j I j I j I j I j I j I

200 180 160 140 120 100 80 60 40 20 0 pprm

S-50



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

™M Ln [e))
[eo] <t Ln — [eo] [l
. Ln ™ [
™M — o Ln ™ n o
— — — L0 ™ AN N
product-10ac
T i T i T i T i T i T i T i T T T T i
200 180 160 140 120 100 80 60 40 20 ppm



Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is (c) The Royal Society of Chemistry 2008

product-10ad

-0.000

14 13 12 11 10 9

~J

2.928

S-52

2.000
011
2.021

2.937

2.

ppm



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

N ™ LN N MmN O <
[eo] ™M ™ n ¢ m < 0> ~ O N ™M oS~ AN WO ™M
LN <t o~ o~~~ 0O — O © O 0 < O LN
. . . . . . . "M O W0 o o~ 0>~ LN o
™ o © <+ O O W coe . . .
o o~ <t MmN A o o>~~~ 0 ™M n o o o
N — — Lo e B B e I B | o~ o~ ™M NN N !
I j I j I j I j I j I j I j I j I j I j I j
200 180 160 140 120 100 80 60 40 20 0 ppm

S-53



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

a ™M <t
M ™M [eo) O o m o)
©~ © O © < O <
. . N D>V o
O (e} . . .
™M N — ™m n o o o
— — ™M N NN I
product-10ad
I T I T I T I T I T I T I T I T I T I T I T
200 180 160 140 120 100 80 60 40 20 0 ppm

S-54



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

6%T 0~ —~__

000"
9vT"

695"
€Cs”
6CS°
SES”
44D
LYS”
90L"
TTL"
8TL"
veL-
oeL”
L6V
T6L”

0L9"
LLO"
o9¢eL”
€EvL”
6SL"
99L"
9L6"
866 °
9C"

o

MM ANANANNNNNNN A

W NN |

o~ WV wwwowwouw Lo

product-10ae

ppm

LTIO" T

—69%6"1T
I86°T
£T6°¢

——

/000°T
—9L8°0
\ 506 "0

[

10

11

12

13

14

S-55



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

< N @) [

Ln LN Vo] [e¢] N O O O [e¢] N0 o>
L R L L T MmN O Vv \\¢] ™ 0 N o N

o o~ Ln <# N — o>~ vw Ln ™ 1 o o

N — — — — — o~~~ > L0 ™ AN N [

product-10ae

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

S-56



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

NI )
o 0 N I\ o WV ©
o < > ™ o o
© m >N
>~ M .
o 0 ™m0 o
— - n M NN
! i ! i ! i ! i ! i ! i ! i ! i ! i ! i ! i ! i
200 180 160 140 120 100 80 60 40 20 0 ppm



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

productlOat

14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
w0 o~ (@] w |O
(o)) <t o [e)N (9]
[e0) (&) o o|o
— o N NN

S-58



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

© >~ [\ © N o< oo
0 o~ ™ o @0 NN © W oA >~ 0o [}
0 I3\ — ) NN AN — O O < Mmoo ™
. R MmN O n wo o
N © 0 < O M Ao .
o o~ ) < NN N A >~ >0 m 0o o
~ — — — A oS~ m NN 1
! i ! i ! i ! i ! i ! i ! i ! i ! i ! i ! i
200 180 160 140 120 100 80 60 40 20 0 pprm

S-59



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

118.199

_—126.280
T ———123.988

product-10at

33.543

25.638
21.059

-0.039

T i T i T i T i T i T
200 180 160 140 120 100

S-60

80

60

40

20

ppm



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

N 1 N O [ee] n ™M O ™ ™
o~ OV o~ [ee] [QUNTORRY < o
N O O < o~ nwn o~ o
[N ™M NN N — o

_—
~I

product-10ag

Ji [/

14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 pprm

S-61



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

076
080
428
532
793

203.070
178.942
149.390
113
77.320
77.002
76.685
33.374
25.717
20.865

product-10ag

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

S-62



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

— ™M (@)

0 O ™ N o L

[ < [ee) o >

o~ [¢e) .

AN N — ™M n o

— — ™ NN

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

S-63



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

7.325
7.309
7.264
6.946
6.937
6.930

6.922
497
738
732
726
719
714
556
551
544
538
532
614

Z
<
/
\

product-10ah

-0.000

14 13 12 11 10 9 8 7 6 5

1.90 =
:_f
0.96

S-64

ppm



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

LN [e¢] — awmnuwmn o -
[eo] o o~ 0 W N < M - 0 o ™ ™m
o (o)) (o)) O O O O OO — O\ © [&)) < O
™ [e0] )] M = 0o>m . .
o o~ Ayl m MmN A AA [ ENeINe) ™ n o
N — — L B B B B B o~ o~ ™ NN
! i ! i ! i ! i ! i ! i ! i ! i ! i ! i ! i ! i
200 180 160 140 120 100 80 60 40 20 0 ppm

S-65



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

n ™ [ee]
@ WO ™M (@) o O
o o (o)) o) m O
.. . ™ ~
™M [ee] .
™M ™M — ™M n o
— — ™M N N
product-10ah
I T I T I T I T I T I T I T I T I T I T I T I
200 180 160 140 120 100 80 60 40 20 0 ppm

S-66



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

M AN MAON 10N OO O A OO >V
M>>I NO O0-HOOWLWmM Oy O 0 0 © OV 0 O
CDCDl\L\kowLﬁLOLﬁQ"N(\] oS>V nwnvw
[\[\[\L\[\[\L\[\L\[\[\[\ M AN ANNNANAN A

___—10.072
————0.000

~\\z7

Y

product-10ai

™

. |l

14 13 12 11 10 9 7 6 5 4 3 2 1 0 ppm

1.00\— @

S-67



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

o \\e] M Ao 0>~
\e) o SO NOMM NHD>O H o 0 1 O N (o)) <t o~
o~ (o) O N HOMMANMO<H < > — O O — n o
™M [e0) O N+HoOowWwM>IOmMm><t NN . . .
o o~ Ht O M ANANANANNAAA | e N0 (aa] Ln [o0]
N — Do T o T e R e o R o TR o O o IR o R o IR o | [l e (a2] (q\] —
duct-10a1
[ [ T [ T [ T [ T [ T [ T [ T [ T [ T [ T [ T
200 180 160 140 120 100 80 60 40 20 0 ppm

S-68



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

< <t O A
O MmN >0 [ (o)) N
WMAN MO ¢ — < (&)
o o> nm> .
N ANAN NN A ™M Ln [ee)
Lo e B R e B o | ™M N —
[ ]
product-10a1
I I j I j I j I j I j I j I j I j I j I j I j
200 180 160 140 120 100 80 60 40 20 0 ppm

S-69



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

260
176
160
141
073
056
036
963
943
3.519
1.633

———1.255

-0.000

T——1.124

___—2.430
T——2.324

product-10ca 1” [ ” |

14 13 12 11 10 9 8 7 6 5 4 3 2 0 ppm
o~ |en | o >~ [0 —
< o< o ol ~
oo o o olo o
—|ofo o e ©

S-70



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

~ o <t VWO N O
~ o — N> W 0 © O o — <+ o O o
@ o o SN OWmoo > — O ® ™ © oo ™
. SRR m o © © < — m O o
~ 0 o O~ O W © . . . .
o © < NNNNH O ~ 0w o — N o
— — — A o o~~~ ) < MmN N I
T T T T T T T T T T T T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

S-71



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

— > AN LN

™M >~ W o O o < \¢J

o~ wnwn < ™ [e¢] o N N

e . <) N <+ O o

[N N} . .

NN N — o — [e0] — o

— o~ — Ln < N N !

product-10ca
! ! ! ! ! ! ! ! ! ! ! i
200 180 160 140 120 100 80 60 40 20 0 ppm

S-72



Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is (c) The Royal Society of Chemistry 2008

product-10cb

N\

6.949
6.929
6.816
6.798

707
6.688

7.261
6

6.968

3.507

___——2.481

1.599
1.138

T 2.345

-0.001

14

13

12

11

10

0.98 =
0.98/

S-73



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

N N w O >~ O wWwom
[e¢] (&) [©) I o~ Mmoo ¢ — O © [9)) o 0 o [¢0]
. Ty T s T T m O L L0 ™ — m o

o~ ™ ™M~ <+ —H O MmO . . .. .

(&)} \\¢] <t ™M N NN O o>~ >~ w0 o — AN o

— — — [ B B B o~ o~ > Ln < ™M N N
product-10cb

I j I j I j I I I I I I I
200 180 160 140 120 100 80 60 40 20 ppm

S-74



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

(X e ol = |
>~ o [e)) — — o
. LN <t < [e))

< O <t . . . .

NN — o — [¢o) o

- Ln < N N
product-10cb

I j I j I j I j I j I j I j I j I j I j I j

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

S-75



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

O n o~ O [e] [e]
o~ wn o O (o)) <
o o o O Ln —
o o~ ™ —

__—7.272
___—2.471
———2.355
____—0.074
TT——0.000

product-10ct

l ¥ |
14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
o~ <t o [To N I o
(q\] [00) o — |10 o
o (o)) o olo —
- o ~ e ©

S-76



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

~ [V} X} 0 O NHLI ©
< ~ o o o+ WL ™ o mn o © om o

™ — < — nwdm W N O ® o o owmn N ™

. . . . . e e . ™Mm O W n o - ™M — o

o~ < < < N MmN~ © . . . . c . . .

o o 0 < NNNH O >~ >0 o — N o

— — — — oA o~~~ n < MmN N I

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

S-77



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

nom
o 10 ~ o — >~ o
nw m o o n ™
. . < o R o
n o o~ . .
NN o — © o
- n A N~ I
! ! ! ! ! ! ! ! ! ! !
200 180 160 140 120 100 80 60 40 20 0 ppm

S-78



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

— N > 00 >~ — o ™M — ™M (@]

0 W N FH AN (o)) [Q\INQN] [o0] N (@]

NN (N O <t <t ™M LN — (@]

o>~~~V Lo ™M [Q V@] — — o
L) | A 1 |

14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm

< (o)) o o |- o
Q) mn o [@} [e)) ™
<t (o)) o oo o
N o o~ N -—1 \\¢]

S-79



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

o ~ o N> NN ™
o~ © I NO oo ™NON > — m 0 ™ o) o ©
) ~ o MLV oNO ™ N o ® ~ 0 N O © <+
. L m o v n ™ —Hm o m o
~ < o NO mow © . . . . N
o 0 < MM NAHA O >~ 0 o — N O =
— — — A A o >~~~ 0 < MmN N o 1
I I I I I I I I I I I
200 180 160 140 120 100 80 60 40 20 0 ppm

S-80



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

n o o~
N O [Q\] N — L o~ ™
™M O N [ o) [&)) [e0] —
.o . n ™ ™ )] o
N O [e0] . .
Mm ™M — o — [ee] o o
— - — L0 < N N |

I I I I I I I I I I I

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



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

ppm

166°0 o
LZ0°T
mx% s
- . i
NS = — = =39z ¢
NN 3 Nseee
mmm.H/ —_— _/610°¢
Te€° T ~ —feto T
Hnm.mw —_— =T06"1
ﬁm.ml\| — \850 T
¥Sh T o \g€0°'T
66%°C
8L5° T ‘
€29°¢ .
€99° % — — —000 1
n
N
L66°9
0€0° L 3 s
0%T L Fe—— M = U%
wmﬁ.bww TN =
SLT L
192" L ®
<
(@)
0 o
LY
[Q\ o
LO -
9L% 0T — - - £88° 0
_|_|_ :
|
s -
3 @
T )
G <
—

S-82



Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is (c) The Royal Society of Chemistry 2008

6C¥v 9¢

mmﬁ.nmu)////u
th.nm.|/////|
NE.mNV

0L8° 67 ———
omm.omuk\\\\|
L6T°TE
Nwm.HwHHHHHH
99T €%
oam.mw“
9T9° 05

289°9L

000" LL

ppm

40 20

60

LTE LL

8¥0 "
SeL’
9TE"
L6T"
TLS”
ces’
¥96°

9%0 "

Z8T"
699"

G967
676"

IST

96T
0o0c

160 140 120 100 80
S-83

180

200

product-L-152,804

MLWMJMW-W




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

™M O o
n o< o < o N AN o [e))
AN © AH Ot o> mM ™M
[ ] 1 5 T Y .
NN OO0 MmO O >V o
L B B e B | I < << NN NN N |
product-L-152,804
T T T T T T T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

S-84



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

ppm

T00°0

€09°
QLY
08%-
98%°
L6V

T

4

4

4 —

z LS0"¢C
869°¢C

4

4

€

14

—to20°¢
60L"
6TL”
86¢"
6TO0"

—0co -7
= 0S0°¢

= 000"¢

oLL”
88L "
L08

606"
6C6°
€80 °
980"
SO0T~
9TT"
0CcT"
SeT”
09c¢-
€e6”

[H

\E66 ' T

W = =ieo

o~~~V LOULO

|

product-1llaa

o XI¥6°0

10

11

12

13

14

S-85



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

o Ln ™ < O n A

[e¢] Ln [e¢] oS M O ™m AN N \e] < A
n Ln N n oA~ oo N O O [ee] N
o [ee) Ln M N ANANN A oS> >vw O N 0N
N — — L B B B B B | [l e 0 ™M NN

product-1laa

T T T T T T T T T T T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20

S-86

ppm



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

56.988
32.719

———130.544

— ——128.087
__—120.049
- ——118.133
—————25.214
—————— 22.580

product-1laa

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



£
Q,
Q
€00°0 L o
| -
8LV T
mww.mV | ~
667" C - N — — 150" ¢
80L°Z —_— L90° 2
wﬁ.mN B - =
LZL"T - . — 007
- —000°¢
mmm.mu\u
820 ¥ — — < —7956°¢
LN
Z€9°9 _
059°9 [rj © 0.8 0
¥89°9 —
/8960
w €0L"9 — =70T'T
-4 zzL" 9 —0 T
~ €50 T
A _ \es0 T
% S».m\
z z9Z° L ©
<
58
QLo
g% o
S & . —~—
B.m Zv9°6 J 9%6°0
X o 3
o5 Q -
ch
g« ©
20 S — o
Sg -
v —
pm% _ 2
~~
e + -
|2 @)
25 - 9
8 = O
a\Tl./ O
Mw@ S s
wn
gz o,
o £
g 3
L .2
g
5=
n =

S-88



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

>~ [\ <+ ™ © OO
>~ ™ @ O 0 OV ® o ~ oA < ~ ™~
N I3\ ~ o WO ™I W — O @ o <+ o > n
. . e L e ™M O 0 o 0 N ™ o
© ~ 0 o OHooN .. .o .
o © <+ < NN A >~ 0w o~ a0~ o
~ — — A >~~~ 0 M NN
! i ! i ! i ! i ! i ! i ! i ! i ! i ! i ! i
200 180 160 140 120 100 80 60 40 20 0 ppm

S-89



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

o o
O 0o N < o o>
— N o (o)) n o~
. . o O aNm
- O . .
NN [ N NN
— = - LN m NN
product-1lab
! i ! i ! i ! i ! i ! i ! i ! i ! i ! i ! i
200 180 160 140 120 100 80 60 40 20 0 ppm

S-90



Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is (c) The Royal Society of Chemistry 2008

000°

€09°
06%-°
967% "
c0s”
€IS ”
9¢cL”
LeL”
8¥%L"
ove”
LY%0"

£€8°
758"
LC0"
¥e€0-
8¥%0"
S50°
VL0~
80°
coc”

€0T"

N AN ANANNANNA

I\

o>V L

N\

product-1lag

[

ppm

= 8I0°Z
—GL0°C
=boo-¢

— c>n ¢
s =¢€Z0 ¢

/6260

~ =916 0

\CO00"T

P p——
® =yzo'1

10

11

12

13

14

S-91



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

— ™ < AN N oW

™M o o) oON ™MW MmO O 0 O — (o))

\\¢] — [ N0 >mMmOo ¢ — OV © Ln N
. F ™M O O ! Vo)

o~ >~ ™ o~ > [N .

o [e¢] Ln NN N — ~ WO o~ N

N — — — o~ — o~ o~ 0 ™

——— 22.388

-
TTT—— 124
?
_/—25:241

product-1lag

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

S-92



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

[N N

am © —

o >~ <f < N < oo

.. . — O AN m

o~ (&) .

NN o ©~ NN

— — L0 ™M N N

product-1lag
T i T i T i T i T i T i T i T i T i T i T i T i
200 180 160 140 120 100 80 60 40 20 0 ppm

S-93



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

LOT "
ITV-
8TV -
(47
8¥%9-°
899"
L99"

0T8"
790"

ITC"
€ee”
cve”
9¢"
8LC"
86C"
8TV
X4
6ev”
A4
9%
697"
L09~
629"
OTL"
oeL-
66T"
oce-
678"

ppm

N

M AN ANANANANANAN

[N e N N N e A N N S S N N
13 12 11 10

product—llaﬂ

14

690°¢

—keo-'¢

€10 ¢
000" ¢

—_ =

/¥60°C
- %¢0°T

LO0"T

rm\/io.ﬁ

—B96 0

|\|¢
=Fs6°0

S-94



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

o) o~ <t or~onNAND>D>DoOoOMA
o <t <t O NO NN O ™ML O N <« N — \\¢] n
™ o <t AN <t NONWO WM N O o~ o~ (@) LN
. e e e e e e e m O W (o)) Ln — [e¢]
[ee) o] ™M MO0 O MAN — O .
o [eo] LN MANNANNNNNN A o~ >~ w0 \\¢] N LN o~
N — — L R e T B e T e I O B B B | o>~ o~ n ™M N —
[
product-1la1l
I j I j I j I j I j I j I j I j I j I j I
200 180 160 140 120 100 80 60 40 20 0 ppm

S-95



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2008

o~>0 O N Wn
oON ;MmO ™ n (@] [0)}
<t N O (N WO o~ >~ — n
...... (o)} LN — [e0)
0 O UM MmN - .
AN ANAN ANANN O N n o~
L O o B e B o B o B o | n ™M (qV] —

[

duct-11la1
[ T [ T [ T [ T [ T [ T [ T [ T [ T [ T [
200 180 160 140 120 100 80 60 40 20 0 ppm

S-96




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [200 200]
  /PageSize [595.276 841.890]
>> setpagedevice


