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1. General Method

Unless otherwise noted, all experiments were carried out under an inert
atmosphere of dry nitrogen by using standard Schlenk-type techniques, or performed
in a nitrogen-filled glovebox. 'H NMR, *C NMR and *P NMR spectra were
recorded on a Bruker Model Avance DMX 300 or 400 Spectrometer (*H 300 MHz,
3¢ 75 MHz and *'P 162 MHz, respectively). Chemical shifts (5) are given in ppm and
are referenced to residual solvent peaks (*H and **C NMR) or to an external standard
(85% H3PO4, *'P NMR). MALDI-TOF mass spectra were obtained on a BIFLEX III
instrument with o-cyano-4-hydroxycinnamic acid (CCA) as the matrix. All
enantiomeric excess values were obtained from GC analysis with a Chrompack
CHIR-L-VAL column. All solvents were dried using standard, published methods and
were distilled under a nitrogen atmosphere before use. All other chemicals were used

as received from Aldrich or Acros without further purification.

2. Synthesis and Characterization of the Supramolecular Dendritic Chiral

Monophosphite Ligands
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Figure S1: Supramolecular dendritic chiral monophosphite ligands

DGnL: The complexation between DGn and L; or L, was observed when an equal
amount of DGn and L; or L, was mixed in CDClz. The formation of DGnL was

confirmed by *H, 3P NMR. As shown in Figure S2-7, it was noted that the signals of
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NH protons of DGn and L shifted significantly downfield. In the *'P NMR spectrum,
only one new peak at ca. 139 ppm was observed without appearing the signals of the

free ligands. These results revealed the formation of supramolecular chiral dendritic

monophosphite ligands.
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Figure S2. Partial *"H NMR Spectra (CDCl3, 300 MHz, 295k, 8.0 mM) of (a) free receptor DG4(in
DMSO-dg), (b) DG; and L4, (c) free ligand L.
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Figure S3. Partial *H NMR Spectra (CDCls, 300 MHz, 295k, 8.0 mM) of (a) free receptor DG,
(b) DG, and L4, (c) free ligand L.
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Figure S4. Partial *H NMR Spectra (CDCls, 300 MHz, 295k, 8.0 mM) of (a) free receptor DGs,
(b) DGz and L4, (c) free ligand L;.
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Figure S5. Partial *H NMR Spectra (CDCls, 300 MHz, 295k, 8.0 mM) of (a) free receptor DG,
(in DMSO-dg), (b) DG; and L, (c) free ligand L.
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Figure S6. Partial ‘H NMR Spectra (CDCls, 300 MHz, 295k, 8.0 mM) of (a) free receptor DG,
(b) DG, and L, (c) free ligand L.
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Figure S7. Partial *H NMR Spectra (CDCls, 300 MHz, 295k, 8.0 mM) of (a) free receptor DGs,
(b) DG3 and L, (c) free ligand L.
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3. Representative NMR Spectra

'H and *C NMR of DG,

D P TOSRE N DANEO U MWEIRRNQD YD AWM TTOY o o
BB OB BBITANI3HEHBSNBIDT FRESYD® 8
RLLECREEBERINS2382L8BIAS 2888 BC 8

e S 3 corRiRNSSSSTSRmam@mr~ oo mHbbb<w<a 5]
a c o aNNNRNNNNNNENNRNNNN 0O G0ww oA S Current Data Parameters
T T [ NAME 12w-G1AMPY
ZXPNO 30
ROCND 1
F2 - Acguisition Parameters
late_ 20060512
Time 15.38
INSTRUM av300
RA0BHD 6 mm DUL 13C-1
AULPROG 2930
0 65536
/ SOLVENT oMs0
O \8 16
O | 5 2
N SHH 6172.839 Hz
N N N FIDRES 0.094190 Hz
H H A 5.3084660 sec
O B 4561
O bl 61.000 usec
JE 6.00 usec
H H T 299.6 K
N N N bil 2.00000000 sec
O O | ~ \n/ CHANNEL f1 =
1H
= (6] 9.30 usec
-1.00 dB
3F01 300.1318534 MHz
=2 - Processing parameters
5I 32768
3F 300.1300014 MHz
WOH EM
388 0
B 0.30 Hz
3B 0
ac 1.00
1D NMA plot parameters
)L A X 20.00 cm
04 10.00 cm
=tp 12.000 ppm
F 3601.56 Hz
K 38 8 8] |~ 3 g g =2p -0.500 ppm
g & &8 &l 8] |S & & g ; 15,06 Hz
2 < < sl =l |2 a 0 © SPNCN 0.62500 ppn/cn
S . . : . . . ; ; . : ; . . . ; . . . : . . . ; HzoM 187.56125 Hz/cn
ppm 10 B 6 4 2 0
Current Oata Parameters
NAME LZW-G1AMPYC
SISO SNTDOLODWM NSNS~ MO WS < o I iR el T B = B oY) ZXPNO 10
SECRB3EEIDHBReBDaTSE O ® SOSREA68H 2ROCND 1

£

a aOaT oo ooODOWLAcrM~O~O O W« o o ST oo OO O®DM -

a COUODBEOOMOHOOAUNN— —— OO © © SSSmmmm o 72 - Acquisition Parameters

R R R gu B B Bl 2B e, i
Time 23.59
INSTRUM av300
PROBHO 5 mm DUL 13C-1
SULPAOG 2gpg30
0 65536
SOLVENT omMso
\S 6409
p:] 4
SWH 17985.641 Hz
~IDRES 0.274433 Hz
AQ 1.8219508 sec
6 912.3
W 27.8B00 usec
2E 6.00 usec
TE 300.2 K
01 2.00000000 sec
a1 0.03000000 sec
12 0.00002000 sec
CHANNEL 1
13C
9.40 usec
-1.00 dB
75.4752953 MHz
CHANNEL 2
CPDPRG2 Waltz16
uc2 1H
CPD2 80.00 usec
e -1.00 dB
EEE] 18.00 dB
13 18.00 dB
SFD2 300.4342005 MHz
- Processing parameters
32768
75.4677867 MHz
0
1.00 Hz
0
1.40
10 NMA plot parameters
o 20.00 cm
m 12.50 cm
A 150000 pon
14338.88 Hz
-5.000 ppm
T T L T B B e B B L S B B S B e BRI -371.34 He
ppm 160 140 120 100 80 60 40 20 0 v 375000 pon/c

HzcH 735.81087 Hz/cn



MALDI TOF,CCA,G1AMPY,2006,6,21

'H and **C NMR of DG,

PO N NENMPVON TNUNDDO MO« a © @ °
ICH B RENABEBRIISNEBEIBSSS 2 8 2
PR8Il BRI BnNNBReRRY 8 3 5]
g TEGOECRARKIRARINEEEEHELSE B S
g ER NN NNNN RN RN RN N COOE0B66616 S o - - Surrent Data Paraneters
! NAME LZW-G2AMPY
2XPND EN
2ROCND 1
=2 - Acquisition Parameters
Jate_ 20060428
Time 21.48
INSTAUM av300
SROBHD 5 mm DUL 13C-1
2ULPAOG 2930
65536
o = o SOLVENT toc13
C- o K I © s
N N N SWH 6172.839 Hz
o o H H “T0RES 0.094180 Hz
O AQ 5.30B4660 sec
6 322.5
H H M 81.000 usec
Nong R : i
O\do o U o b 2.00000000 sec
Q/ o 2t 3.30 usec
oLy -1.00 dB
SF01 300.1318534 Mz
=2 - Processing paraneters
51
SF 300.1300080 MHz
WOW
558 0
) 0.30 Hz
B 0
ac 1.00
1D NMA plat parameters
X 20.00 cm
10.00 cm
10.500 ppm
3151.36 Hz
H B |3/[8||& 5|8 8 S ~0.500 ppm
2 ~ M~ oo 4 @ Fi -150.06 Hz
E hal o a oy bt e PMCM 0.55000 ppm/cm
' HZCM 165.07150 Hz/cm

k=]

k<]
E
@
o
~
o—
o



NN OO ORI ROAU CINCOMNDDM = QOO D~ o -
NSNS BRI RIS REENSNEsaR2RLE3882. 3 3

- QU SERBR5OREBVGCLEBHERINSHSTRNEERNBY < 8

o OV OO DO NMODDOOLDODSENNNSNNNNOTOOWOSSN~NNSNNODOOd < o

a LOOOWLITITITOOOONUAUAUUNNAS ST OO0 AON~NNNNNNSOGO o

" 4 J o M W TR f | |

T J b o) T

: P I R A R R A R T T T R T R

ppm 200 175 150 125 100 75 50 25 0

MALDI

TOF,CCA,G2AMPY,2006,6,2

current Data Parameters

NAME LZW-G2ANPYC
=XPNO 10
SROCNG 1

2 - Acquisition Parameters

Jate_ 20060512
23.22
INSTRUM av300
RDBHO 5 mm DUL 13C-1
2ULPROG 2gpg30
65536
SOLVENT coc13
s 5844
25 a
SHH 17985.511 Hz
FIDRES 0.274439 Hz
" 1.8219508 sec
B 5792.6
W 27.800 usec
% 6.00 usec
TE 298.8 K
o1 2.00000000 sec
11 0.03000000 sec
112 0.00002000 sec

CHANNEL 1

-1.00 0B
75.4752953 MHz

CHANNEL f2 =:
waltz16

1H
80.00 usec
-1.00 0B
18.00 0B
18.00 0B
SF02 300.1312005 MHz

2 - Processing paraneters
sI 32768

Ed 75.4677510 MHz
DN

ssB 0

B 1.00 Hz
B 0

c 1.40

1D NMA plot parameters
X 2

00 cn
oy 50.00 cn
1P 219.128 ppn
1653713 Hz
2P -19.183 ppn
-1448 48 Hz
2PUCM 11.91609 ppn/cn
HzcH 899.28058 Hz/cm

S8



'H and **C NMR of DG3
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i MALDI TOF,CCA,G3AMPY,2006,6,21

'H and *C NMR of 5a
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and *C NMR of 5b
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L, in DMSO-ds
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'H, 3C and 3P NMR of L,

Current Data Parameters

89 P e8Il lmn Rl adSadBSRIcRls383 Y03 nanrlasEans E::ED T
- ) B R8s 8B B Y NEe BN EshaSBIS8d8IERSRBSRIBES PROCND 1
g @ o SRS E S OoRENBINANANNTT I TIROERNORERBNNE NN DO DS
Q -~ OO ODODDODENEENNNENNENNEN T TITITITOOOMOOMOMNS A OO 0O
- - ! F2 - Acquisition Parameters
Date_ 20070827
Tine 19.36
INSTRUM av300
PROBHD 5 mm DUL 13C-1
PULPROG 2930
0 65536
SOLVENT DMSO
NS 16
0s 0
ShH 8992.806 Hz
FIDRES 0.137219 Hz
AQ 3.6438515 sec
RG 287.4
DW 55.600 usec
DE 6.00 usec
TE 289.1 K
01 5.00000000 sec
0 o o CHANNEL f1
HN 4 10.60
o ::j< ()//‘\\\‘,,()“’F’\\ -1.00
o 300.1318534 MHz
HN
o F2 - Processing parameters
SI 32768
SF 300.1299998 MHz
WOW EM
558 0
LB 0.35 Hz
GB 0
PC 1.00
1D NMR plot parameters
| cx 20.00 cm
cy 5.00 cm
Fip 13.000 ppm
F1 3901.69 Hz
Fop -0.500 ppm
E 8 a(28[2]L]8 3|82 B Qe 8 r ~150.06 Kz
H 2 Z|3|5|D[3|S IR EI IS NS 8 FeCH 067500 pow/ca
t . H | S . . HZCM 202.58775 Hz/cnm
& < <|<lolailaila ailslal |4 <~ @
ppn 12 10 8 6 4 2 0
Current Data Parameters
1y-070827-1
OO~ T OO DNDO O NUOIDW®ENS O T M NS YT @MUY OO MmO o 11
BoREIBSEBEINSNIBEBR2I RpbhiBy3I88pRI8 g H
< e e R i R R R AR A i R A A
a WO~ U0 O0O0m®DWWYLIDLWUWID Mo WY MUUDOD OO D@D ID @ -
a N~DOSSYMMOMMMMO WO O QU QU COUOWITITMOMMmMMMmM 2 - Acquisition Parameters
et gt s fu i s B i oo
Time 19.41
INSTRUM av300
PROBHO 5 mm DUL 13C-1
SULPROG 29pg30
o 65536
SOLVENT 0OMs0
NS 673
s 4
SWH 179B5.611 Hz
“IDRES 0.274439 Hz
AQ 1.8219508 sec
6 362
Ll 27.800 usec
JE 6.00 usec
TE 299.5 K
1 2.00000000 sec
11 0.03000000 sec
112 0.00002000 sec
CHANNEL 1
14.20 usec
-5.00 0B
75.4752853 MHz
CHANNEL f2
waltz16
H
80.00 usec
-1.00 dB
16.56 dB
18.00 dB
300.1312005 MHz
- Processing parameters
32768
75.4677867 MHz
EM
o
1.00 Hz
o
1.40
10 NMA plot parameters
20.00 cm
3.00 cm
215.000 ppm
1622558 Hz
-5.000 ppm
R R T R R R T | : -377.34 K2
ppm 200 175 150 125 100 75 50 25 0 o a0 o/
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L, in DMSO-dg
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3P NMR of supramolecular chiral dendritic monophosphite ligands DGnL:

gire
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31p NMR of DG;L; in CDCl5
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141342

liyong-bino130EBAR+G1
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Current Data Paraneters
NAME 3P

=XPND 5
ROCND 1

2 - Acquisition Parameters

Jate_ 20080313
Time 14,32
INSTRUM spect
SROBHD 5 mm BB 1H-BB
ULPROG 200930
i} 65536
SOLVENT coc13
\s 303
28 o
SWH 100000.000 Hz
=IDRES 525879 Hz
an 0.3277300 sec
53
w 5.000 usec
2E 6.00 usec
TE 294.8 K
ot 1.00000000 Eec
it 0.03000000 sec
00 1
CHANNEL 71
E
17.10 usec

00
94 8683391 W
242.9346176 MHz

NEL 2
cPDPRG2 waltz1
uce 1
acPD2 B8.00 Usec
a2 -1.00 08
L2 19.20 0B
a3 18.80 0B
aLen 3162277603 W
aLan 0.28840318 W
aLLan 0.33113119 W
sFo2 500.1324005 MHz

72 - Pracessing parameters
sI 32768

SF 242.9359086 MHz
oW

558 4

B 5.00 Hz
58 0

ac 1.40

0 o
oy 2.00 tn
=tp 1B0.000 ppn
= 43728.64 Hz
2P -5.000 ppn
= -1214.68 Hz
MM 9.25000 ppn/cn
2cH 224716626 Hz/cm
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31p NMR of DG,L ; in CDCl,

GaL2
Current Data Parameters
NAME
EXPNO 53
PROCNO 1
F2 - Acquisition Parameters
Date_ 20071129
Time 17.37
INSTRUM Av400
PROBHD 5 mm PABBO BB-
PULPAOG 290030
™ 65536
SOLVENT coc13
NS 125
s [
SWH 54935. 066 Hz
FIDRES 0.990830 Hz
0.5046772 sec
A6 20642.5
oW 7.700 usec
DE 6.00 usec
TE 296.6 K
D1 1.00000000 sec
11 0.03000000 sec
DELTA 0.89999998 sec
MCREST 0.00000000 sec
NCHRK 0.01500000 Sec
CHANNEL f1
a1p
9.50 usec
-1.00 dB

161.9771928 NHz

CHANNEL 2
CPDPRG2 waltzig
NuC2 1H
PCPD2 80.00 usec
L2 -1.00 dB
PLI2 14.46 dB
PL13 14.45 dB
sFo2 400. 1316005 MHz

F2 - Processing paraneters
32768

s1
sF 161.9755730 MHz
WO

558 [

LB 1.00 Hz
8 0

PC 1.40

1D NVA plot parameters
X

c 20.00 cn
oy 10.00 cn
F1P 200.000 ppn
F1 3239511 Hz

F2p 20.000 ppm
T T e [ S B F2 3239.51 Hz
ppm 180 160 140 120 100 80 60 40 e Laes 0000 pan/en

31p NMR of DGsL 4 in CDCl,

G3L2
Current Data Parameters
ANE 3tp
ZXPND 58
ROCND 1
<2 - Acauisition Parsmeters
Date_ 20071129
Tine 17.31
INSTRUM AV400
SROBHD & nn PABBO BB-
ULPRDG 290930
65536
SOLVENT Acetone
\s 144
25 0
SHH 64935066 Hz
“I0RES 0.990830 Hz
) 0.5046772 sec
6 11585.2
W 7.700 usec
& 6.00 usec
e 297.0 K
o 1.00000000 sec
11 0.03000000 sec
DELTA 0.89399998 sec
MCREST 0.00000000 sec
MCHAK 0.01500000 sec
CHANNEL. £1
3tp
9.50 usec
-1.0
161.9771928 Nz
HANNEL 2
CPOPRG2 waltz16
\uc2 1H
P02 80.00 usec
2L -1.00 d8
aLi2 14.46 da
oL13 14.46 da
Ed 400.1316005 NHz
72 - Processing parameters
s1 32768
E 161.9755730 NHz
WDH
558 0
) 1.00 Hz
) 0
S 1.40
1D NMA plat parameters
ox 20.00 cn
oy 10.00 cn
1P 200.000 ppm
7 3239511 Hz
=2p -50.000 ppm
I T R A R B B T B B R e B R R N R R R R R R R R fpm Igu:gngguz/
- 2 ppn/cm
ppm 175 150 125 100 75 50 25 0 25 “zon 202469470 Hafon
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31p NMR of DG;L,in CDCl,

1iyong-L161

Current Data Paraneters
aME e

2PN0 8
>AoCND 1

2 - Acquisition Paraneters
ate_ 20070913

>
ane 17.21
INSTAUM Va0
OBHD 5 m PABED B
2uLpR0s zgng30
65636
SOLVENT cocl3
s a 116
- & » 0
g = B 48651801 12
= @ =1oRES 0.742520 Hz
w 0.6734324 sec
w® 16384
» 10.275 uaes
x® 6.0 usec
T 300.8 K
N 100000000 sec
111 0.03000000 sec
2ELTA 0.89399958 e
“CREST 0.00000000 sec
AOHRKC 0.01500000 sec
CHANNEL f1
ap
9.50 usec
-1.00 B
E 1618917706 Wiz
CHAEL 12
cpOPRG2 valtzi6
we2 i
o2 80.00 usec
L2 -1
L2 14.45 0B
s 14.46 08
E 400.1316005 Wiz
=2 - Pracessing paraneters
st 32768
E 1619755730 Wiz
K B
£ 0
= 6.00 H2
3 o
S 140
1D R plot paraneters
x 22.00 tn
6.00 cn
200.000 pon
2239511 1z
20.000 ppn
T T T T T T T T T T T T T T T T T - 23951 He
ppm 180 160 140 120 100 80 60 40 PHcu 8.18182 ppn/cn
-z 132525454 Hz/cn

31p NMR of DG,L, in CDCl5
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31p NMR of DG;L, in CDCl5
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