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I. General Considerations

Melting points were measured on a Biichi B-540 apparatus and are uncorrected. All new compounds were
characterized by 'H NMR, ">C NMR and *'P NMR using a Bruker DRX 400 MHz NMR spectrometer or a
Bruker Avance 250 MHz NMR spectrometer. All NMR experiments performed on phosphorus are indicated
uncoupling of hydrogen and all studies led during processing were done with a DMSO-Dg¢ probe. High
resolution mass spectra were measured on JEOL JIMS—SX 102A spectrometer. Analytical HPLC (Column:
Waters SunFire™ C18 5u 4.6X250mm, Eluent: Acetonitrile/water (63:34), Flow: 1 mL.min™)

Materials: Before use, commercial reagents were purified by distillation or sublimation. 2,3,5-tri-O-benzyl-
D-arabinofuranose was purchased from Carbosynth and dried under vacuum before use. All manipulations
were carried out using standard Schlenck Techniques. Solvents were dried according to current methods,
distilled and stored under nitrogen atmosphere. All reactions involving air or moisture sensitive reagents or
intermediates were carried out under dry nitrogen in flame-dried glassware.

I1. General procedure for the synthesis of 3 and 4

o] o)
8O N OFPN o N R
+
BnO™ OH BnO" "OH
3 4

OBn OBn

4,5-bis-benzyloxy-6-benzyloxymethyl-Z-phenyl-2-0x0-2k5-[1,2]oxaphosphinan-3-ol (3) and (4). Ethyl
phenylphosphinate (1) was prepared by a known literature method (esterification of commercial
phenylphosphinic acid)." 2,3,5-tri-O-benzyl-D-arabinofuranose 2 (21.00 g, 49 mmol) was added under
nitrogen to a solution of ethyl phenylphosphinate (1, 8.50 g, 50 mmol) in THF (70 mL). Freshly sublimated
potassium fert-butoxide (1.12 g 12 mmol) was added to the solution. Reaction mixture was stirred at room
temperature for 15 h. After solvent evaporation under vacuum, chloroform (160 mL) was added to the crude
oil. The organic solution was washed with a saturated solution of ammonium chloride (3 < 50 mL). The
organic layer was dried over sodium sulfate, filtered off and solvent was evaporated under vacuum. The
yellow oil residue containing a mixture of four diastereomers (25.7 g, 26/28/19/27) was dissolved in diethyl
ether and a white precipitate was formed and filtered to give a mixture of 3/4 (6.35g, 48/52) as a white
powder. After purification on Water Prep LC (Column: Waters SunFire™ C18, 8um, 50250 mm; Eluent:
Acetonitrile/water (60:40); Flow: 17 mL.min™"), compounds 3 and 4 were recovered pure, respectively.

The two diastereomers (3 and 4), after separation were fully characterized allowing the attribution of the
complete stereochemistry of all the stereogenic centers. Compounds 3 and 4 are respectively epimer at the
carbon center.

' K. Afarinkia, H.-W. Yu, Hewitt reaction revisited, Tetrahedron Letters, 2003, 44 (4), 781-783.
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'P NMR spectrum of a mixture of 3 and 4.

SL003 1
BRUKER
E § *¥% Current Data Parameters ***
NAME 1
H ‘ EXPNO 301
PROCNO 0
**% dcquisition Parameters ***
DATE t 06:03:06
DATE d  : Mar 152010
DE 10.0 usec
DS 4
NS 16
NUCI 3P
ol -5062.76 Hz
02 1000.52 Hz
PROBHD  :5 mm QNP 1H/13C/31P/19F Z-GRD Z
RG :11585.2001953
SFOI 101.2494172 MHz
sw 401.4878 ppm
SW_h 40650.407 Hz
D 65536
**% Processing Parameters ***
GB 0.0000000
LB 1.00 Hz
PC 1.40
SF 101.2544800 MHz
**% |D NMR Plot Parameters ***
b ooy " . Y LT Y " b A ol WA Start 50.01 ppm
Stop 0.01 ppm
g wla SR 0.00 Hz
E : E ppm_cm 2.37
‘\‘\‘\‘\‘\‘\\‘rl\q‘\‘\‘\‘\‘\‘\ — T Heam 239.94
48 46 44 42 40 38 36 34 32 30 28 26 24 22 20 18 16 14 12 10 & 6 4 2
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Preparative HPLC analysis of a mixture of compounds 3 and

SAMPLE INFORMATION

Sample Name:
Sample Type:
Vial:

Injection #:
Injection Volume:
Run Time:

Acquired By:
Unknown Date Acquired:
1 Acqg. Method Set:
Date Processed:
Processing Method:
Channel Name:
Proc. Chnl. Descr.:

2
1000,00 ul
40,0 Minutes

System
21/05/2010 14:33:52 CEST
ls080_flow17_18052010
04/02/2011 10:27.20 CET
severine01_18052010
W2489 ChB

W2488 ChB 254nm

Sample Set Name:
SampleName DEEQG55(mel)2_flow17is060_2152010

Auto-Scaled Chromatogram
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SampleName

Processed Channel: W2489 ChB 254nm

Retention Area % Area Height

Processed Channel Time {min)

W2489 ChB 254nm
W2489 ChB 254nm 21,548 22431146

-

N

18,142 19900822 46,96 493963
53,04 526147

DEEO55(mel)2_flow17is060 2152010
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SAMPLE INFORMATION

Sample Name; Acquired By: System

Sample Type: Unknown Date Acquired: 21/05/2010 14:33:52 CEST
Vial: 1 Acq. Method Set: lso60_flow17_18052010
Injection #: 2 Date Processed: 21/05/2010 15:50:15 CEST
Injection Volume:  1000,00 ul Processing Method: severine01_18052010

Run Time; 40,0 Minutes Channel Name: W2489 ChA

Sample Set Name: Proc. Chnl. Descr..  W2489 ChA 214nm

SampleName DEEO55(mel)2_flow17is060_2152010

Auto-Scaled Chromatogram
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Processed Channel: W2489 ChA 214nm

Retention
Time {min)

W2489 ChA 214nm 18,150 198498074 44,84 3197363
W2489 ChA 214nm 21,552 244200199 55,16 3327480

Processed Channel Area % Area  Height
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n
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(2S,3R,4S,5S,6R)-4,5-bis-benzyloxy-6-benzyloxymethyl-2-phenyl-2-0x0-21’-[1,2]oxaphosphinan-3-ol 3:

O
N\.__Ph
v BJpriz= 0.0 Hz i P
Hy Hil
H, O

3yamz = 2.8 Hz

JH2H3 9.6 Hz

ORTERP structure of compound 3.
White powder
3P NMR (161.97 MHz, CDCLs): & (ppm) = 36.55 (3); 'H NMR (400.13 MHz, CDCL): & (ppm) = 2.67 (s,
1H, OH), 3.80 (dd, *Jun = -11.3 Hz, *Juy = 2.0 Hz, 1H, OCH), 4.00 (ddd, *Jun = 11.3 Hz, “Jpy = 3.3 Hz,
3Jun = 3.2 Hz, 1H, CH>), 4.30 (dd, JHH 10.0 Hz, JHH = 9.6 Hz, 1H, PCCCH), 4.36 (dd, 3Jin = 9.6 Hz,
Jun = 2.8 Hz, 1H, PCCH), 4.43 (dd, *Jup = -3.5 Hz, *Juy = 2.8 Hz, 1H, PCH), 4.56 (dddd, *Juu = 10.0 Hz,
3w = 3.3 Hz, Jup = 32 Hz, Jun = 2.0 Hz, 10, POCH), 7.24-7.38 (m, 15H, CHa,,), 7.48-7.54 (m, 2H,
CHyy), 7.62-7.68 (m, 1H, CHa,), 7.96-8.03 (m, 2H, CHy,); °C NMR (400,13 MHz, CDCl3): & (ppm) =
66.81 (d, 'Jep = 105.1 Hz, PCH), 68.91 (d, *Jcp = 8.8 Hz, OCCH,), 72.48 (s, PhCH,), 73.43 (s, PhCH>),
73.74 (d, Jep = 2.2 Hz, CH), 75.46 (d, Jop = 5.6 Hz, CH), 75.64 (s, PhCH,), 81.38 (d, “Jcp = 2.9 Hz, PCCH),
126.53 (d, "Jep = 138.8 Hz, PCpy), 127.68, 127.80, 127.84, 127.98, 128.19 (s, CHg,), 128.31 (d, *Jep = 13.4
Hz, CHpy), 128.42, 128.66 (s, CHgy), 132.99 (d, “Jep = 9.9 Hz, CHpp), 133.34 (d, “Jep = 2.8 Hz, CHpy),
137.32, 138.07, 138.09 (s, Cgn); HRMS m/z (MH") 545.2092 (calcd for Cs,H3406P: 545.2093); Analytical
HPLC (Column: Waters SunFire'™ C18, 5 um 4.6x250 mm; Eluent: acetonitrile/water (63:37), Flow: 1

mL.min™): Retention time = 15.97. [BIE = +13.48 (¢ 0.0445, CHCl3). HRMS m/z (MH") 545.2091 (caled
for C3,H3406P: 545.2093); Analytical HPLC (Column: Waters SunFire™ C18, 5 um 4.6x250 mm; Eluent:
acetonitrile/water (63:37); Flow: 1 mL.min™): Retention time = 15.97.

Suitable crystals for X-ray analysis were obtained in Et;O/CH,Cl, for compound 3 (CCDC 848920).
According to the ORTEP structure, we were able to assign the absolute configuration of the newly created
asymmetric centers of the diastereomer 3. Compound 3 shows a chair structure with P,(S) and Cs(R)
configuration [Crystal data for compound 3: Formula=Cs,H3306P, T = 175 K, M, = 544.55 gmol'l, crystal
size = 0.100x0.500x0.500 mm®, monoclinic, space group P21, a = 15.6590(3), b = 5.6930(1), c = 15.8108(3)
A, 00=90° B =91.3777(16)°, v = 90°, ¥ =1409.07(5) A>, Z=2, pearc= 1.283 gem™, p=1.221 mm™, Q=
66.187°, 13913 reflections measured, 4543 unique, 4074 with >206(/), Rinx = 0.031, <c(/)/I> = 0.0384,
refined parameters = 353, R, (I>26(1)) = 0.0388, wR, (I>206(1)) = 0.1001 R, (all data) = 0.0436, wR; (all data)
= 0.1049, GOF = 0.9297, Ap(min/max)= -0.26/0.25 eA>. Cu radiation was used in order to have a more
reliable estimate of the Flack and Hooft parameters. Charge flipping as implemented in Superflip (Palatinus,
L.; Chapuis, G. J. Appl. Cryst. 2007, 40, 786-790) was used to solve the structure and least-squares from
CRYSTALS (Betteridge, P. W.; Carruthers, J. R.; Cooper, R. I.; Prout, K.; Watkin, D. J. J. Appl.
Crystallogr., 2003, 36, 1487) to refine the structure. The Flack parameter was refined to 0.07(2) and the
Hooft parameter determined to be 0.08(1). The chance that the correct hand was assigned in the two-
hypotheses model of an enantiopure material is 100%. (R. W. W. Hooft, L. H. Straver, A. L. Spek, J. Appl.
Cryst. 41 2008, 96-103)].

The oxidation of the two diastereomers 3 and 4, with Dess-Martin reagent afforded the same stereoisomer of
a-ketophosphinate 7, demonstrating that compounds 3 and 4 are epimers at the carbon atom, o to the
phosphorus atom. Furthermore, the vicinal coupling constant 'H NMR data showed: a trans di-axial vicinal
coupling constants between protons Hy/Hs (Jiz-n3 = 9.6 Hz) and protons Hs/Hy (Jus.na = 10.0 Hz) and a cis
axial-equatorial vicinal coupling constant between protons H;/H, (Jui.mx = 2.8 Hz) confirming that in
solution the major conformer is similar to those observed by X-ray.
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3P NMR — CDCls

DF080P31CPD CDCI3 opt/topspin am2nl 55
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MBSO ME NS NNNY Y SOV RN A X NAXLCNIOIOT DTN T OO T O M
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T AL et S e o
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|
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BRUKER

**% Current Data Parameters ***

NAME 2010-0~1
EXPNO 311
PROCNO 0
*¥% Acquisition Parameters *¥*
DATE 1 06:30:03
DATE d May 10 2010
DE 8.0 usec
DS 4
NS 32
NUCT 3P
o1 -8078.82 Hz
02 1600.52 Hz
PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
RG 20642.5000000
SFO1 161.9674942 MH=
SW 400.9142 ppm
SW_h 64935.065 Hz
™ 65536
**% Processing Parameters ***
GB 0.0000000
LB 1.00 Hz
PC 140
SF 161.9755730 MH=
4% |D NMR Plot Parameters ***
Start 150.57 ppm
Stop -250.32 ppm
SR 0.01 Hz
ppm_cm 19.00
Hz_cm 3077.49
BRUKER

**% Current Data Parameters ***

NAME DF080
EXPNO 312
PROCNO 0

% fcquisition Parameters ***
DATE. 1 08:16:13

DATE d Sep 18 2008

DE 6.0 usec
DS 2

NS 32
NUCH IH

o1 2470.97 Hz
02 2470.97 Hz
PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
RG 161.3000031
SFOI 400.1324710 MHz
N4 11.9692 ppm
SW_h 4789.272 Hz
) 65536

*% Processing Parameters ***
GB 0.0000000

LB 0.10 Hz
PC 1.00

SF 400.1300000 MH=
% 1) NMR Plot Parameters ***
Start 12.16 ppm
Stop 0.19 ppm
SR 0.00 Hz
ppm_cm 0.57
Hz_cm 226.98

Zoom in proton NMR with Gaussian Fourrier transformation (LB = -1 and GB = 10%)




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2011

DF080-cPROTON CDCI3 opt/topspin cristau 9

(ppm)

BRUKER
WMV NSNS NN SANXXERNAXO~ND XM DTOINO XA DTN T T DO
NOF =M RGN N0 MmO TSNS MM CITFAATFTSIFENSTFA LSO ~NTFOmON D T+
MANNNNN TN SO T ISR ASHE NS N I A ITTITNON NN~~~
SRS Sl el e o R e R s QARLEAEAERNLVLYYRINNn TN MAONTISISISAR 0NN
NN N O N N S G P Y Y Y Y Y E VY Y Y Y E Y Y Y Y F Y Y Y Y Y ¥ Y Y Y Y4 oh od od od od ~ | %% Cyprent Data Parameters ***
[ R A A [ M
TN o L — NAME DF080
EXPNO 312
PROCNO 0
*¥% Acquisition Parameters ***
MO TSSO TITIFOSNTIN N0 RSN O NSO N BN IS 0y i Oy 0y
FSRMTMAATMISMTM NS SXEA~ ¥R ASTMRASTIm S DATE_t 08:16:13
RE2ETIZNTTIRIN SRY BRTSSSSE S2E8S58R8SY
ST ILRLY BN COIIRIRR SREIRAAAN=Z DATE_d Sep 18 2008
AT TRTRXRZIXZTE IS ISR RRR AR S g g
s S e e e
DS 2
NS 32
NUCI IH
o1 2470.97 Hz
02 2470.97 Hz
PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
RG 161.3000031
H ‘ SFOI 400.1324710 MHz
‘H ‘ ‘ sw 11,9692 ppm
‘ ‘ HHH H H SWh 4789.272 Hz
[N T S O S
Il I *% Processing Parameters ***
5.0 48 46 4.4 42 40 3.8 B 01300000
LB -1.00 Hz
(ppm)
PC 1.00
SF 400.1300000 MHz
*¥% |D NMR Plot Parameters ***
o= * Start 12.16 ppm
) SIS Stop 0.19 ppm
= = SR 0.00 Hz
<=
R e R T e e T oL e R B o e o —— 0.57
7.0 40 pom
Hz_cm 226.98
(ppm)
13
C NMR - CDCl;
DFO0S0CI3APT CDCI3 opt/topspin am2nl 55
BRUKER
OTFUA~NTODSN O 0% N Y~
MAIFSTNSTOTFISENLO TR NN A NI ADIFNIFF AT D
LAY ORI O AN N CHhADIUDI NN~ DM O
SRR I I B R IR QeNATIZILNZ[IZERR
55:@2@&5&22%&&'&'&2& PENNEI ISR BRI DN *** Current Data Parameters ***
R B B e i R SOOI NN NN S C o &
LLLLLLLLLLLLLLLL‘ PJJJJJJJJJJJJJJ NAME 2010-0~1
L o EXPNO 313
o x A~ SmenmoYN LTS PROCNO 0
28 SRRY IIRIEIININZ S
S = AenS oy ST~ NS e *** Acquisition Parameters ***
: dgmn SRERRRRERRE 2
| S LY SIISSaqqaa8 DATE ¢ 19:52:43
‘ ‘ \gh‘ S ‘ﬁ%sré—-uyJ H DATE d May 10 2010
I DE 8.0 usec
DS 4
‘ NS 1024
‘ H NUCT 13c
H o1 10060.80 Hz
H ‘ 02 1600.52 Hz
l PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
L] \ \ RG +16384.0000000
[ T T SFOI 100.6228298 MHz
138 136 134 132 130 128 126 sw 238.3238 ppm
‘ H H (opm) SW_h 23980.815 Hz
o) 65536
#%% Processing Parameters ***
| ‘ GB 0.0000000
) “ 1 LB 1.00 Hz
PC 1.40
SF 100.6127690 MHz
#%% | NMR Plot Parameters ***
Start 219.17 ppm
Stop -19.18 ppm
SR 0.00 Hz
ppm_cm 11.30
140 60 40 Hz_cm 1136.53
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DF080C134PT CDCI3 opt/topspin am2n1 55

(ppm)

BRUKER
CTFUASNTIOSNON0 O TN M T~
ARSI NSOT SN TR0 N~V _AD TN D
LA AFTF AN TN N O ARSI~~~ DO
DA SN T~ Q0N e M So QMmN 5o
o5 I o5 o 05 0 06 96 95 98 99 IN IN N N N w3 ”‘."\.:32?‘(‘(55‘(‘(;;@2’; *%% Cyrrent Data Parameters ***
Tomnmnnoooaoaooaan PEENNN S S G GN SRS
LLLLLLLLLLLLLLLL‘ V)JJJJJJJJJJJJJ NAME : 2010-0~1
L o EXPNO 313
PROCNO 0
35 ALRTIR TIIN a8 %
i mIRSNS BENI DN NS I **% Acquisition Parameters ***
‘ =2 N IFR E N DATE_t 19:52:43
oo oo LN N N N L LN o e A=l s o e
K‘ S\H ‘\K“ P/H ‘H ‘ ‘ DATE.d  : May 102010
DE 8.0 usec
| | | ‘ ‘ DS 4
NS 1024
NUCI 13C
e o1 10060.80 Hz
02 1600.52 Hz
PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
RG :16384.0000000
SFOI 100.6228298 MHz
T T T T T T 4
78‘ ‘ 76 74 SW 238.3238 ppm
W_h 980.815 Hz
‘ M H (oom) SW b 23980.815 H:
D 65536
*¥% Processing Parameters ***
GB 0.0000000
! LB 1.00 Hz
PC 140
SF 100.6127690 MHz
*¥% |D NMR Plot Parameters ***
Start 219.17 ppm
Stop -19.18 ppm
SR 0.00 Hz
ppm_cm 11.30
Hz_cm 1136.53
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Analytical HPLC

07/02/2011 11:44:111/2

==== Shimadzu LCsolution Analysis Report ====

C:\LabSolutions\Data\Projecti\Delphine\semi prep vial 1 21052010.lcd

Acquired by » Admin

Sample Name :semiprep vial 1 21052010
Sample ID - semiprep vial 1 21052010
Tray# 1

Vail # 122

Injection Volume ;20 ul

Data File Name
Method File Name
Batch File Name
Report File Name
Data Acquired
Data Processed

:semi prep vial 1 21052010.lcd
: isocratique 63-C- 20 min.Ilcm

1 semi prep 63C-26052010-1.Icb
: delphine report.lcr

1 26/05/2010 10:30:50
107/02/2011 11:40:28

Chromatogram

semni prep vial 1 21052010 C:\LabSolutions\Data\Project1\Delphine\semi prep vial 1 21052010.1cd

15.971

1 1PDA Multi 1
0 2PDA Multi 2
. T T T T T T T :
0.0 2.5 50 75 10.0 12.5 150 17.5 20.0
min
1 PDA Multi 1/ 254nm 4nm
2 PDA Multi 2/ 214mm 4nm
Chromatogram
semi prep vial 1 21052010 C:\LabSolutions\Data\Project]\Delphine\semi prep vial 1 21052010.1cd
B =
1000000
e IPDA Multi 2
——— 77— T
0.0 2.5 5.0 7.5 10.0 12.5 15.0 175 20.0

min

1 PDA Multi 2/ 214nm 4nm

PeakTable
PDA (Ch2 214nm 4nm
Pic Temps ret. Hauteur Aire Hauteur % Aire %
i 15.971 1693771 39953700 100.000 100.000
Totall 1693771 39953700 100.000 100.000

C:\LabSolutions\Data\Project1\Delphine‘\semi prep vial 1 21052010.lcd
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07/02/2011 11:44:11 2/ 2

PeakTable
PDA Ch1 254nm 4nm
Pic Temps rét. Hauteur Aire % Hauteur Area %
1 15971 95583 1813225 100.000 100.000
Total 95583 1813225 100.000 100.000
Chromatogram
semi prep vial 1 21052010 C:\LabSolutions\Data\Project]\Delphine\semi prep vial 1 21052010.lcd
| /F\
. q
50000~
O 1PDA Multi 1
R e A B IR S e e B e e S e B e e e e |
0.0 25 5.0 7.5 10.0 12.5 15.0 17.5 20.0
min
1 PDA Multi 1/254nm 4nm
Contour
4000
A1y
200 T il
220 | -245
240
260
280 1
300 1
nm f
0 5 10 15 20 min
Method
<<L.C Program>>
Time Unit Command Value Comment
0.01 Pumps C.Conc 63
0.01 Pumps T.Flow 1
20.00 Controller Stop

C:\LabSolutions\Data\Project1\Delphine\semi prep vial 1 21052010.lcd
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Elemental Composition Report Page 1

Single Mass Analysis
Tolerance =3.0mDa / DBE: min = 0.0, max =100.0
Isotope cluster parameters: Separation =1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
59 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Q-ToF DF080 / Mmono = 544.20 16-FEB-2011
y-ip11021623 8 (0.171) Cn (Cen 4, 80.00, Ar); Sm (SG, 10x1.00); Cm (5:11) TOF MS ES+
5452092 32563
100+
%
] 5462125
] 490.8923
] §47.2437
o 761705 4891548 | 492919% 505 4726507.9358509 9939 519.1403 528.8721 9993166 544.8207 5592281
BRGNS N AR 131 1l S SR M .15 O AL N (£
4800 4900 5000 510.0 5200 530.0 540.0 550.0 560.0
Minimum: 0.0
Maximum: 3.0 5.0 100.0
Mass Calc. Mass mDa PPM DBE Score Formula

545.2092 545.2093 -0.1 -0.2 16.5 1 C32 H34 08 P
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2S,3S,4S,5S,6R)-4,5-bis-benzyloxy-6-benzyloxymethyl-2-phenyl-2-0x0-215-[1,2]oxaphosphinan-3-ol 4:

OBn
0. 0.8 el
BnO P Y (o)
H BRo \_.Ph
R ", N )3y = 2.6 Hz BnO— P’
BnO OH H. 17H OH H, OHu
OBn ® OBn Uiz =98 2 H O
3Jpomz = 9.5 Hz
White powder

3P NMR (161.97 MHz, CDCL): & (ppm) = 36.08 (s); 'H NMR (400.13 MHz, CDCls): 3.69 (dd, “Juy = -
11.1 Hz, *Jyn = 2.3 Hz, 1H, CH,); 3.88 (ddd, Juu = 11.1 Hz, *Juy = 2.74 Hz, *Jpu = 2.6 Hz, 1H, CH,); 3.90
(dd, *Juu = 9.5 Hz, *Jun = 9.3 Hz, 1H, PCCCH); 3.93 (dd, *Juu = 9.8 Hz, “Jpiy = -1.9 Hz, 1H, PCH); 4.10
(ddd, *Jun = 9.8 Hz, *Jun = 9.5 Hz, *Jpy = 2.6 Hz, 1H, PCCH); 4.46 (dddd, *Juu = 9.3 Hz, *Jpy = 3.1 Hz, Jun
= 2.7 Hz, *Jun = 2.3 Hz, 1H, POCH); 4.46 (d, “Jun = -12.1 Hz, 1H, PhCH,); 4.54 (d, *Juy = -12.1 Hz, 1H,
PhCH,); 4.59 (d, “Jun = -10.8 Hz, 1H, PhCH,); 4.83 (d, *Jun = -11.1 Hz, 1H, PhCH>); 4.84 (d, 2Jun = -10.8
Hz, 1H, PhCH,); 4.88 (d, *Jun = -11.1 Hz, 1H, PhCH,); 7.38-7.43 (m, 15H, CHy,); 7.50-7.55 (m, 3H, CHy,);
7.75-7.80 (m, 2H, CHa,); °C NMR (400,13 MHz, CDCl;): & (ppm) = 68.64 (d, *Jcp = 9.2 Hz, OCCH,),
72.19 (d, 'Jep = 97.3 Hz, PCH), 73.45 (s, PhCH)), 75.24 (d, *Jep = 5.2 Hz, POCH), 75.50 (s, PhCH,), 76.25
(s, PhCH,), 77.65 (s, PCCCH), 84.34 (d, “Jop = 6.9 Hz, PCCH), 127.65, 127.76, 127.82, 127.84,
128.15,128.45 (s, CHgy), 127.49 (d, 'Jep = 135.8 Hz, PCpp), 128.71 (d, *Jep = 13.4 Hz, CHpy), 131.91 (d,
*Jep = 10.4 Hz, CHpy), 133.30 (d, “Jep = 2.8 Hz, CHpp), 137.92 (s, Cgn), 137.98 (s, Cgy), 138.37 (s, Chn);
HRMS m/z (MH') 545.2091 (caled for CsH34O¢P: 545.2093); Analytical HPLC (Column: Waters
SunFire™ C18, 5 pm, 4.6x250 mm; Eluent: acetonitrile / water (63:37), Flow: 1 mL.min™"): Retention time
=18.53. [®E* = +26.18 (c 0.055, CHCl3). HRMS m/z (MH+) 545.2091 (calcd for C3,H3406P: 545.2093);
Analytical HPLC (Column: Waters SunFireTM, C18, 5 um, 4.6x250 mm; Eluent: acetonitrile/water (63:37);
Flow: 1 mL.min-1): Retention time = 18.53.

The 'H NMR data of compound 4, epimer of compound 3, showed trans di-axial vicinal coupling constants
between protons Hy/Hs (Jio-uz = 9.5 Hz), protons H3/Hy (Jus.na = 9.3 Hz) and protons H/H; (Juim = 9.8
Hz) who confirmed a chair structure with P,(S) and Cs(S) configuration for compound 4.

3'P NMR - CDCly

SLO08+003-LC430-CDCI3-P31CPDP31CPD CDCI3 opt/topspin am2nl 32

BRUKER
©
N **% Current Data Parameters ***
T NAME ;5008 ~1
w EXPNO 551
I PROCNO 0
E **% fcquisition Parameters ***
‘ DATE.t 08:07:25
DATE d Nov 222010
‘ DE : 8.0 usec
DS : 4
NS 64
Nuct 31P
o1 : 8098.78 Hz
02 : 1600.52 He
PROBHD ;5 mm PAQNP Switch-1H Z-GRD Z84(
RG :20642.5000000
SFOI ;1619836718 MHz
sw 200.4371 ppm
SWh 32467.532 Hz
™ : 65536
**% Processing Parameters *+*
GB 0.0000000
LB : 100 Hz
PC : 140
T i SF 1619755730 MH=
38.0 36.0 #%% 1D NMR Plot Parameters ***
(ppm) Start : 150.22 ppm
Stop : -50.22 ppm
SR 0.01 Hz
ppm_cm 9.50

; i i i i i i i i i i i i i i i i i
130 110 90 70 50 30 10 -10 -30 Heem ;153875
(opm)
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"H NMR - CDCl;

SLO08+003-LC430-CDCI3-HIPROTON CDCI3 opt/topspin am2nl 32

BRUKER
SRILERRREE EhISS BRSNS ERAEY
RCAILJNITI PEILT TRANIISITIRLS %% Current Data Parameters ***
N N N N N N N L FTEFFFY FYEFFFXFFRmenogonen NAME . SI008 ~1
B e £N0 .
PROCNO  : 0
*%% gcquisition Parameters ***
DATE& :  08:10:41
DATE d : Nov 222010
DE : 8.0 usec
DS : 2
NS : 16
Nuct IH
o1 : 2470.97 Hz
02 : 2470.97 Hz
PROBHD 5 mm PAQNP Switch-1H Z-G
RG : 181.0000000
SFO1 ¢ 400.1324710 MH:
sw 16,0203 ppm
SW_h : 6410.256 Hz
™D : 65536
‘ 4% Processing Parameters ***
I GB : 0.0000000
H ‘ LB 0.10 Hz
‘ PC : 1.00
SF ¢ 400.1300430 MH:
t **% 1D NMR Plot Parameters ***
. Start : 8.63 ppm
3 A Stop : 2,07 ppm
= =2 NI RS pom_em 031
s 00 s 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 How o 12430
(ppm)
SLO8+003-LC430-CDCI3-HIPROTON CDCI3 opt/topspin am2ni 32
BRUKER
BOSSTIE QS8R NA3R T ARIRAS $RBROTBIVILANK
R SRR EREEINN GEEEIT DNEsepnryyses +%% Current Data Paraneters ***
222X XXX I{NONNNNN SELRSEE QIRYBRNLR2eINIY
i Nyt U
EXPNO : 552
PROCNO 0
‘ *%% dcquisition Parameters ***
DATE t : 08:10:41
‘ DATE_d Nov 222010
DE : 8.0 usec
DS : 2
NS 16
‘ ‘ Nuer "
o1 : 2470.97 Hz
02 2470.97 Hz
‘ PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
‘ ‘ RG : 1810000000
‘ ‘ SFO1 ©400.1324710 MH:
‘ N4 : 16.0203 ppm
SW_h : 6410.256 Hz
H ™ : 65536
‘ ‘ ‘ *%% Processing Parameters ***
‘ 6B 0.1600000
LB : -1.00 Hz
‘ ‘ PC : 100
‘ “ ‘ SF 400.1300430 MHz
**% |D NMR Plot Parameters ***
Al Start : 5.22 ppm
3 Stop 3.42 ppm
S‘f SR : 42.97 Hz
= pom_em 0.09
‘ 5‘1 5.‘0 4.‘9 4.‘8 4.‘7 4.‘6 4.‘5 4‘4 4‘3 4‘2 4‘1 4.‘0 3.‘9 3.‘8 3.‘7 3.‘6 3.‘5 Hz_em : 34.21
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SLO08+03, CDCI3, 13CCI3APT CDCI3 opt/topspin cristau 15

BRUKER

TSIRITLZREISIREES TN mmoanSNNaneS
SO REERIVITBUREY B2 LNE8TsanaIIz:
Y A Y A A A A A P ‘ J o) NAME 3¢
L EXPNO 604
PROCNO 0
**% dcquisition Parameters ***
DATE 1 04:20:57
gg §§§§§ §§§ § E §§ DATE d Apr 18 2010
35 SERRREER B ¥ |
4 O T I I e 4
. NS 1024
H | ‘ ‘ Nuct 13C
M o1 10060.80 Hz
02 1600.52 Hz
PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
RG :23170.5000000
T T L S e e s SFOI 100.6228298 MHz
86 84 82 80 78 76 74 72 70 68 - 2383238 pp
(pm) SW 23980.815 Hz
‘ ™ 65536
*#% Processing Parameters ***
‘ ‘ ‘ ‘ ‘ GB 0.0000000
I ] “ LB 1.00 Hz
‘ “ . PC 1.40
’ I SF 100.6127690 MHz
*#% |D NMR Plot Parameters ***
Start 172.54 ppm
Stop 1.38 ppm
SR 0.00 Hz
70 10 150 1a0 130 120 110 100 9 50 ‘ i ‘ ‘ ‘ ‘ ‘ Hz_cm 816.19
(ppm)
ES+-MS
\Q-TOF Mmono = 544.20 30-SEP-2009
'JP30090905 24 (0.477) Sm (Mn, 2x1.00}; Cm (13:29) TOF MS ES+
" 100 5453 2.76e3
%
546.3
H 416.2 i
i 1821 ! :
! i
! 171{ i 1/94_0 474.3 ‘547 3
)l i !
0 - T T b — : - [ T T | mfz
100 200 300 400 500 800 700 800 900 1000,
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HRMS

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 3.0 mDa / DBE: min = -10.0, max = 100.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%
Monoisotopic Mass, Odd and Even Electron lons
36 formula(e) evaluated with 1 results within limits (all results {up to 1000) for each mass)
Q-TOF Mmeno = 544.20 30-8SEP-2009
JP30090906 11 (0.241) Cn (Cen,4, 80.00, Ar); Sm (Mn, 2x1.00); Cm (7:35) TOF MS ES+
100, S49.2089 7.10e3
i 588.8692
GA’,
- 546.2129
7
547.2201 572.1835
0 b [ NN OSSR seroan | S 0srross | SRMosogra0 5
545.0 550.0 566.0 560.0 565.0 570.0 575.0 580.0 585.0 590.0 595.0

Minimum: -10.0
Maximum: 3.0 5.0 190.0
Mass Calc. Mass mDa PPM DBE Score Formula
545.2089  545.2093 -0.4 -0.7 16.5 1 C32 H34 06 P
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Analytical HPLC
07/02/2011 11:47:101/2
==== Shimadzu LCsolution Analysis Report ====
C:LabSolutions\Data\Project1\Delphine\semi prep vial 2 21052010.lcd
Acquired by - Admin
Sample Name . semi prep vial 2 21052010
Sample ID . semi prep vial 2 21052010
Tray# 1
Vail # .23
Injection Volume 120 UL

Data File Name
Method File Name
Batch File Name
Report File Name
Data Acquired
Data Processed

semiprep vial 2 21052010.1cd

- isocratique 63-C- 20 min.lcm

- semi prep 63C-26052010-1.1cb
- delphine report.lcr

. 26/06/2010 10:51:22

1 07/02/2011 11:46:48

Chromatogram
semmi prep vial 2 21052010 C:\LabSoluntions\Data\Project1\Delphine\serni prep vial 2 21052010.1ed
mA[{
000 %
] i
1 =
500+
] 1PDA Multi 1
¢ 2PDA Multi 2
T — — — — — — — T
0.0 2.3 50 75 10.0 12.5 15.0 17.5 200
min
1 PDA Muld 1/ 254nm 4nm
2 PDAMult 2/ 214nm 4nm
Chromatogram
semi prep vial 2 21052010 C:\LabSolutions\Data\Project]\Delphine\semi prep vial 2 21052010.1cd
] g
1 S
500000
— IPDA Multi 2
L I L L I R L B R
0.0 2.5 5.0 75 10.0 12.5 15.0 17.5 20.0
min

1 PDA Multi 2/ 214nm 4nm

PeakTable
PDA Ch2 214nm 4nm
Pic Temps ret. Hanteur Aire Hauteor % Aire %
1 18.528 951996 21043034 100.000 100.000
Total| 951996 21043034 100.000 100.000

Ci\LabSolutions\Data\Project1\Delphine\semi prep vial 2 21052010.led
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07/02/2011 11:47:102/2

PeakTable
PDA Ch1 254nm 4nm
Pic Temps rét. Hauteur Aire % Hauteur Area %
1 18.529 35833 778565 100.000 100.000
Total 35833 778565 100.000 100.000
Chromatogram
semi prep vial 2 21052010 C:\LabSolutions\Data\Project1\Delphine\semi prep vial 2 21052010.lcd
L]
25000
1PDA Multi 1
e L A S B e S A
0.0 25 5.0 7.5 10.0 12.5 15.0 17.5 20.0
min
1 PDA Multi 1/ 254nm 4nm
Contour
3811
(Il
200 1 ‘
i
220 1 i
240
260
280 s
300 s
nm
0 5 10 15 20 min
Method
<<L.C Program>>
Time Unit Command Value Comment
0.01 Pumps C.Conc 63
0.01 Pumps T.Flow 1
20.00 Controller Stop

C:\LabSolutions\Data\Project1\Delphine\semi prep vial 2 21052010.lcd
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Preparation of (Rp)-4,5-bis-benzyloxy-6-benzyloxymethyl-2-phenyl-2-0x0-2)°-[1,2]oxaphosphinan-3-

one 7:
?
BnO P
BnO"

OBn

Ph

o

BnO

Dess-Martin periodinane (0.956 g, 2.25 mmol) and fert-butanol (0.167 g, 0.215 mL, 2.250 mmol) were
added to a solution of a mixture of 3/4 (40/60, 0.408 g, 0.750 mmol) in dichloromethane (20 mL). The
reaction mixture was stirred at room temperature for 6 h, and then dichloromethane (10 mL) was added. The
reaction mixture was filtrated through celite, organic layer was washed with an aqueous solution of sodium
sulfite (20 mL, 20%), followed by an aqueous solution of carbonate sodium (20 mL, 20%). The organic
layer was dried over magnesium sulfate and filtered. The solvent was evaporated to give an oil (0.4 g, 89%,
which was used directly without further purification.

3'P NMR (161.97 MHz, CDCls): & (ppm): 23.64 (s); "H NMR (400.13 MHz, CDCls): 4.18 (t, *Ji = 9.6 Hz,

1H, PCCCH); HRMS m/z (MH") 543.1934 (calcd for C3,H3,06P: 543.1937).

The 'H NMR data of compound 7, showed trans di-axial vicinal coupling constants between protons Hs/H,

(Ju3-m2 = 9.6 Hz) and protons H3/Ha (Ji3-na = 9.6 Hz) which confirmed a chair structure for compound 7.

3'P NMR spectrum of 7.

SELO-057-CDCI3-P31CPDP31CPD CDCI3 opt/topspin am2nl 30

—36.2283
—33.1575

23.6759

Integral

©
S

(ppm)

BRUKER

**% Current Data Parameters ***
NAME : 057
EXPNO 555
PROCNO  : 0

*** Acquisition Parameters ***
DATE ¢t : 00:17:56
DATE d  : Nov 172011

DE : 8.0 usec
DS N 4

NS : 16
NUCI : 3P

ol : -8078.82 Hz
02 : 1600.52 Hz
PROBHD  :5 mm PABBO BB/I9F-1H/D Z-GRD Z
RG :20642.5000000
SFO1 : 161.9674942 MHz
Sw : 400.9142 ppm
SW_h : 64935.065 Hz
D : 65536

*** Processing Parameters ***
GB :0.0000000

LB : 1.00 Hz
PC B 1.40

SF : 161.9755730 MHz
**% 1D NMR Plot Parameters ***
Start : 50.55 ppm
Stop : 9.70 ppm
SR : 0.01 Hz
ppm_cm : 1.94
Hz_cm : 313.59
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'H NMR spectrum of 7.

SELO-057-protondecP31-CDCI3PROP31DEC CDCI3 opt/topspin am2nl 5

BRUKER
PSRN RISISTEINERES RS AN IS LER RO SSRARINZINIRINRZESRNY
CRRTIBATLIRRQS{]|ZITY ARSI EIAITIISRNISSIIRRCIASNSRZR **% Current Data Parameters ***
N N I RN N NN N N N N N N N N N R R R B B A e R R R R e D ENENENRA RN
LLLLLLLLLLLLLL%#M SN%%?FJJJJJJJJJJJJ#J%JJJJ NAME 057a
EXPNO 551
PROCNO  : 0
4% dequisition Parameters ***
DATE t 02:40:33
DATE d Nov 17 2011
DE 8.0 usec
DS 2
NS 16
NucCt IH
ol 2501.84 Hz
02 491.83 Hz
PROBHD  :5 mm PABBO BB/19F-1H/D Z-GRD Z
RG 90.5000000
SFOI 400.1325018 MHz
Sw 20.8264 ppm
SW_h 8333.333 Hz
7D 32768
**¥% Processing Parameters ***
‘ GB 0.0000000
‘ LB 0.10 Hz
PC 1.40
SF 400.1300383 MHz
#¥% |D NMR Plot Parameters ***
‘ ‘ Start 10.61 ppm
‘ ‘ Stop -0.55 ppm
SR 38.32 Hz
\HH\l"HMH‘MH‘\HJ‘L‘\H‘wHHM‘HwH‘MH‘\H"“\HHw‘HM‘HM‘Hw‘HwHH\HAH\HH\HH\HH T ppm_em 033
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0 Hz_cm 211.68
(ppm)
SELO-057-proton-CDCI3
BRUKER
QS WHI o N LRI N~ o~ XA KRR Current Data Parameters ***
AR ~t O T Y Y ~ A R S S helislaciisTaciigl helasiicTas et -
SHAT AT ] [T ] e
EXPNO 551
PROCNO 0
*** Acquisition Parameters ***
DATE t 09:14:55
~ e o DATE d Nov 16 2011
S X = EEEEEEE I3 DS 2
Y PRV "
NUCI 1H
ol 1544.66 Hz
02 1544.66 Hz
PROBHD  :5 mm QNP 1H/13C/31P/19F Z-GRD 7
RG 512.0000000
SFOI 250.1315447 MHz
sw 20.6930 ppm
B N 2 5175953 b
(opm) 7D 65536
%% Processing Parameters ***
GB 0.0000000
LB 0.10 Hz
PC 1.00
SF 250.1300187 MHz
**% | D NMR Plot Parameters ***
Start 5.03 ppm
Stop 3.62 ppm
-§0 < o S SR 18.74 Hz
§ S g g ppm_cm 0.07
-~ =~ =~ Hz_cm 16.65

4.90 4.80 4.70

4.60

4.50

4.40

4.30 3.70

(ppm)

4.20 4.10 4.00 3.90 3.80




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2011

'H NMR spectrum of 7 (Proton with Phosphorus decoupling).

SELO-057-protondecP31-CDCI3PROP31DEC CDCI3 opt/topspin am2nl 5

BRUKER
NN nooNo n o oo SIS o% XS
SREIS EININ SN SRET SRRS
SESIZ R Del oo o~ o~ [SESECNCY NN ***% Current Data Parameters ***
Y Y Y Y Y Y ¥ Y ¥ Y AR o o on g Hoegeden
NS AT 1] o e ho
EXPNO N 551
PROCNO  : 0
*** dcquisition Parameters ***
T 83 SIRK IBR G DATE t :  02:40:33
$5% SERp SRR
N 2ARR R SR8 DATE d  : Nov 172011
~ == ~ e~ ~~N =
] A [ D
| DS : 2
NS : 16
‘ ‘ ‘ H NUCI 1H
‘ H H ol : 2501.84 Hz
‘ 02 : 491.83 Hz
‘ ‘ PROBHD  :5 mm PABBO BB/I9F-1H/D Z-GRD Z
‘ 4.10 4.00 3.90 3.80 SFO1 : 400.1325018 MHz
‘ (ppm) sw : 20.8264 ppm
‘ ‘ ‘ SW h o 8333333 Hz
‘ D : 32768
‘ ‘ *** Processing Parameters ***
‘ GB o 0.0000000
H ‘ LB : 0.10 Hz
‘ ‘ H ‘ PC : 140
H SF : 400.1300383 MHz
**% 1D NMR Plot Parameters ***
Start : 5.00 ppm
Stop : 3.61 ppm
SR : 38.32 Hz
ppm_cm : 0.07
T e T
4.90 4.80 4.70 4.60 4.50 4.40 4.30 4.20 4.10 4.00 3.90 3.80 370 Heem 26.29
(ppm)
13
C NMR spectrum of 7.
DF270C134PT CDCI3 opt/topspin am2nl 11
BRUKER
Qm s NN ]
S ¥ X o ANY AN DY MmN~ Yo TAX S~
NS Q= V= ~C X5 U8 IRNNmISon NS e >
N o3 SRE3SAES 85 R2325388 S¥B88 3
2L NS INRSRREE S SIS E¥mN SSxSS S | """ Current Data Parameters ***
ISR ~~ ~e NN NN~ BB RERNNNLS R R S KN ~
J NIy G b P8 e
EXPNO : 323
PROCNO 0
Q®
N **% dcquisition Parameters ***
=R
=] DATE t N 18:01:49
S S -
ESERN DATE d  : Jun 022010
‘ ‘ DE : 8.0 usec
DS : 4
. H NS : 1024
' NucCl : 13C
ol : 10060.80 Hz
‘ 02 : 1600.52 Hz
‘ ‘ 2(‘)8 ‘ ‘ ‘ ‘ PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
(ppm) ‘ ‘ H RG :16384.0000000
‘ ‘ SFO1 : 100.6228298 MHz
I | } I ‘ sw : 349.9332 ppm
1 m
l T I 0 et | " " y SW_h o 35211268 Hz
D : 65536
**% Processing Parameters ***
GB o 0.0000000
LB : 1.00 Hz
PC : 1.40
SF o 100.6127690 MHz
**% |D NMR Plot Parameters ***
Start : 230.61 ppm
Stop : -6.53 ppm
SR : 0.00 Hz
ppm_em 11.24
e e e B e B s e e s B e s B L B e s e e B . B B B s B By s B
220 200 180 160 140 120 100 80 60 40 20 0 Hz_em : 1130.79

(ppm)
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HRMS of 7

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 3.0 mDa / DBE: min =-10.0, max = 100.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%
Monoisotopic Mass, Odd and Even Electron lons
574 formula(e) evaluated with 5 results within limits (all results (up to 1000) for each mass)
QToF DF 270 { Mmono = 542.18 2-JUN-2010
Y-JPOZOB1002 378 (4.054) Cn (Cen,4, B0.00, Ar); Sm (SG, 3¢1.00); Cm (37TE:411) TOF MS ES+
100 5431934 - 5888652 22303
Vg 561.207T1
5441952
1 || ses.1082 o I?“m
541 1983 - 551.1375550. 1964 5632238 STT. 215570 any7807 2477
. ; | 5667833 52,0252
O=rrr T -"'llf T T T -H'l |{ T T T T J ‘/I T T \I ILT"'J'l miz
540.0 5450 B50.0 5585.0 880.0 585.0 S570.0 575.0 580.0 B85.0 580.0
~—Hinimum: -10.0
faximum: 3.0 5.0 100.0
Mass Cale. Mass mba PEM DEE Score Formula
543.1934  543.1913 1 3.9 8.5 1 25 HIT 09 B2
543.1859 =2.5 =4,7 3.5 2 €22 H43 07 P4
43,1937 =0.3 -0.5 17.5 3 €32 H3Z2 0OfF P
543.1823 1.1 2.0 -1,5 4 19 HS0 ©3 P7
. 543.1%36 -0.2 -0.3 -5.5 5 c15 H48 Ql0 B
MS ES+ of 7
3 ':/ - ~ /( / C ;/\
lQToF o "~ DF 270/ Mmono = 542.18 diic ” 2-JUN-2010
Y-JP02061001 165 (1.816) Cm (160:182) TOF MS ES+
it 5132 8.82¢3
|
%
5142 bi 690.4
102.1
543.3
6454 6914
589.3598.4
565.2
611.3662.4 o005 789.2
L
IJL W Ill LLJ.;I. X ‘i Wl i ‘ s
600 700 800 900 1000




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2011

IV. Diastereoselective reduction of the a—ketophosphinate 7

(0] (0] (0]

BnO O\B‘Ph [Red] BnO O\B‘Ph BnO O\B‘Ph
. —_— . + R .

BnO" (@) BnO" OH BnO' ‘OH
OBn OBn

OBn

3 4

Entry 1. NaBH,4

Sodium borohydride (16.8 mg, 0.442 mmol) was added to a solution of 7 (0.200 g, 0.368 mmol) in THF (8
mL). The reaction mixture was stirred for 5 h, and then solvent was evaporated. The residue remaining was
diluted with ethyl acetate (15 mL) and organic solution was washed with a saturated aqueous solution of
sodium carbonate (10 mL). The organic layer was dried over magnesium sulfate, filtered and concentrated
under vacuum to give yellow oil.

3P NMR (161.97 MHz, CDCls): & (ppm): 37.00 (s), 36.24 (s).

3P NMR spectrum of 3 and 4: Table 1, entry 1. NaBH,4
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Entry 2. NaBH,4/(S,S)-tartric acid

Sodium borohydride (56.2 mg, 1.48 mmol,) was added to a solution of (S,S)-tartaric acid (0.222 g, 1.48
mmol) in THF (8 mL). The reaction mixture was stirred to reflux for 4 h. At -30 °C, a solution of a-
ketophosphinate (0.200 g, 0.37 mmol) in THF (2 mL) was added and the mixture was stirred for 24h at - 30
°C. The solvent was evaporated and the residue remaining was diluted with ethyl acetate (15 mL). The
organic solution was washed with an aqueous solution of hydrochloride (10 mL, 1M). The organic layer was

dried over magnesium sulfate, filtered and concentrated under vacuum to give yellow oil.

3P NMR (161.97 MHz, CDCls): & (ppm): 38.17 (s), 37.94 (s).

3p NMR spectrum of 3 and 4: Table 1, entry 2. NaBH./(S,S)-tartric acid.

DF177 48h NaBH4/D-AT

- —38.1760
—37.9432

38.1760

L 0

—37.0488

— 265123

— 23.6086

1~
73.912

120.409

38.0
(ppm)

2.2070 - ¥——

Integral
173.912\
11.3845 = ¥——

T T T T T T T T T
36 34 32 30 28 26 24 22 20 18 16 14 12 10 &8 6
(ppm)

BRUKER

**% Current Data Parameters ***

NAME
EXPNO

PROCNO  :

a7
303
0

% dequisition Parameters ***

DATE_t
DATE_d
DE

DS

NS
NUCI

o1

02
PROBHD
RG

SFOI
SW
SW_h

™

05:26:23

: o Oct 29 2009

10.0 usec
4
32
31p
-5062.76 Hz
1000.52 Hz

:5 mm QNP 1H/13C/31P/19F Z-GRD z
:13004.0000000
: 101.2494172 MHz

401.4878 ppm
40650.407 Hz
65536

**% Processing Parameters ***

GB
LB
PC
SF

0.0000000
1.00 Hz
1.40

: 101.2544800 MHz

**% 1D NMR Plot Parameters ***

Start
Stop

SR
ppm_cm
Hz cm

38.52 ppm
37.55 ppm
0.00 Hz
0.05
4.64

g



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2011

Entry 3. NaBH4/(R,R)-tartric acid

Sodium borohydride (56.2 mg, 1.48 mmol,) was added to a solution of (R,R)-tartaric acid (0.222 g, 1.48
mmol,) in THF (8 mL). The reaction mixture was stirred to reflux for 4 h. At - 30 °C, a solution of a-
ketophosphinate (0.200 g, 0.37 mmol,) in THF (2 mL) was added and the mixture was stirred for 24h at - 30
°C. The solvent was evaporated and the residue remaining was diluted with ethyl acetate (15 mL). The
organic solution was washed with an aqueous solution of hydrochloride (10 mL, 1M). The organic layer was

dried over magnesium sulfate, filtered and concentrated under vacuum to give yellow oil.

3P NMR (161.97 MHz, CDCls): & (ppm): 37.38 (s), 36.46 (s).

3p NMR spectrum of 3 and 4: Table 1, entry 3. NaBH.4/(R, R)-tartric acid.
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Entry 4. NaBH4/CeCl3.7 H,O

Sodium borohydride (8.2 mg, 0.22 mmol) was added to a solution of ketophosphinosugar (0.100 g, 0.18
mmol) and cerium (III) chloride heptahydrate (60.6 mg, 0.162 mmol) in THF (5 mL). The reaction mixture
was stirred for 48h at room temperature, and then the solvent was evaporated. The residue remaining was
diluted with dichloromethane (10 mL) and the organic solution was washed with an aqueous saturated
solution of ammonium chloride (5 mL). The organic layer was dried over magnesium sulfate, filtrated and

concentrated under vacuum to give yellow oil.

P NMR (161.97 MHz, CDCl3): & (ppm): 36.42 (s). Analytical HPLC (Column: Waters SunFire'™ C18,
Sum, 4.6x250 mm; Eluent: acetonitrile/water (63:37); Flow: 1 mL.min™): Retention time = 16.35 (95%),

19.02 (5%).

3'p NMR spectrum of 3 and 4: Table 1, entry 4. NaBH,/CeCl;.7H,0.
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HPLC chromatogram of 3 and 4: Table 1, entry 4. NaBH,4 / CeCl3,7 H,O
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Shimadzu LCsolution Analysis Report

15/02/2011 13:58:531/2

CA.\Data\Project\SEVERINE\SELO044-BRUT48H-13012011.Icd
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Tray#
Vail #

Injection Volume
Data File Name
Method File Name
Batch File Name
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- isocratique 63-C- 25 min.lcm

- 13012011-SELO044-brut48h-63C-1.1cb
- delphine report.lcr

213/01/2011 11:04.08

- 15/02/2011 13:58:10
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SELO044-BRUT48H-13012011 C:\LabSclutions\Data\Project \SEVERINE\SELO044-BRUT48H-13012011 1cd

mAU
g
T =l
1000+ I
500
] g ,
1 S 1PDA Muld 1
0 L 2PDA Multi 2
T I . T T I — T
0 5 10 15 20 25
min
1 PDA Multi 1/ 254num 4nm
2 PDA Muolti 2/ 214nm 4nm
Chromatogram

SELO044-BRUT48H-13012011 C:ALabSolutions\Data\Project \SEVERINEASELO044-BRUT48H- 13012011 led

B &
. g
1000000—
500000
] oo
1 5
0 S~ |PDA Multi 2
. ‘ T . — T
0 5 10 15 20 25
min
1 PDA Multi 2/ 214nm 4nm
PeakTable
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Pic Temps ret. Hanteur Aire Hauteur % Aire %
1 16.351 1262542 29487300 94.844 95.040
2 19.028 68637 1539025 5.156 4.960
Total 1331179 31026326 100.000 100.000
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15/02/2011 13:58:63 2/ 2

PeakTable
PDA Chl 254nm 4nm
Pic Temps rét. Hauteur Aire % Hauteur Area %
1 16.351 49378 1084069 95.320 95.140
2 19.023 2424 55379 4.680 4.860
Total 51802 1139448 100.000 100.000
Chromatogram
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Entry 5. NaBH4/L-proline

Sodium borohydride (21.1 mg, 0.55 mmol) was added to a solution of L-proline (63.9 mg, 0.55 mmol,) in
THF (4 mL). The reaction mixture was stirred at room temperature for 60 h, and then a solution of a-
ketophosphinate (0.200 g, 0.37 mmol) in THF (1.2 mL) was added. The mixture was stirred for 48 h at room
temperature and solvent was evaporated. The residue remaining was diluted with dichloromethane (20 mL)
and organic solution was washed with a saturated aqueous solution of ammonium chloride (10 mL). The
organic layer was dried over magnesium sulfate, filtered and concentrated under vacuum to give yellow oil.

3P NMR (161.97 MHz, CDCL3): 8 (ppm): 36.42 (s)

3P NMR spectrum of 3 and 4: Table 1, entry 5. NaBH,/L-proline.
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Entry 6. NaBH4/D-proline

Sodium borohydride (0.55 mmol, 21.1 mg) was added to a solution of D-proline (63.9 mg, 0.55 mmol) in
THF (4 mL). The reaction mixture was stirred at room temperature for 60 h, and then a solution of a-
ketophosphinate (0.37 mmol, 0.200 g) in THF (1.2 mL) was added. The reaction mixture was stirred for 48
h at room temperature and solvent was evaporated. The residue remaining was diluted with dichloromethane
(20 mL) and organic solution was washed with a saturated aqueous solution of ammonium chloride solution
(10 mL). The organic layer was dried over magnesium sulfate, filtered and concentrated under vacuum to
give yellow oil.

3P NMR (161.97 MHz, CDCls): & (ppm): 36.83 (s), 36.54 (s).

'P NMR spectrum of 3 and 4: Table 1, entry 6. NaBHy/D-proline.
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Entry 7. NaBH4/L-proline/MgBr,

Sodium borohydride (20.0 mg, 0.525 mmol) was added to a solution of L-proline (60.4 mg, 0.525 mmol) in
THF (4 mL). The reaction mixture was stirred at room temperature for 60 h, and then a solution of a-
ketophosphinate (0.375 mmol, 0.203 g) and magnesium bromide ethyl etherate (0.375 mmol, 97.0 mg) in
THF (1.2 mL) was added. The reaction mixture was stirred for 48 h at room temperature and solvent was
evaporated. The residue remaining was diluted with dichloromethane (20 mL) and organic solution was
washed with a saturated aqueous solution of ammonium chloride (10 mL). The organic layer was dried over
magnesium sulfate, filtered and concentrated under vacuum to give yellow oil.

3P NMR (161.97 MHz, CDCls): & (ppm): 37.46 (s), 37.26 (s); Analytical HPLC (Column: Waters
SunFire™, C18, 5 um, 4.6x250 mm; Eluent: acetonitrile/water (63:37); Flow: 1 mL.min'l): Retention time
=16.68 (13%), 19.46 (87%).

'P NMR spectrum of 3 and 4: Table 1, entry 7. NaBH4/L-proline/MgBr,
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HPLC chromatogram of 3 and 4: Table 1, entry 7. NaBH4/L-proline MgBr,
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15/02/2011 14:11:161/2

==== Shimadzu LCsolution Analysis Report ====
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Acquired by - Admin
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Data Processed - 15/02/2011 14:08:58
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15/02/2011 14:11:16 2/ 2

PeakTable
PDA Chl 254nm 4nm
Pic Temps rét. Hauteur Aire % Hauteur Area %
1 16.678 33304 651184 15.144 13.050
2 19.459 186609 4338793 84.856 86.950
Total 219912 4989977 100.000 100.000
Chromatogram
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30.00 Controller Stop
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Entry 8. NaBH4/L-proline/LiClO4
Sodium borohydride (20.0 mg, 0.525 mmol) was added to a solution of L-proline (60.4 mg, 0.525 mmol) in
THF (4 mL). The reaction mixture was stirred at room temperature for 60 h, and then a solution of a-
ketophosphinate (0.203 g, 0.375 mmol) and lithium perchlorate (0.375 mmol, 40 mg) in THF (1.2 mL) was
added. The reaction mixture was stirred for 48 h at room temperature and solvent was evaporated. The
residue remaining was diluted with dichloromethane (20 mL) and organic solution was washed with a
saturated aqueous solution of ammonium chloride (10 mL). The organic layer was dried over magnesium

sulfate, filtered and concentrated under vacuum to give yellow oil.

3P NMR (161.97 MHz, CDCls): & (ppm): 36.86 (s), 36.26 (s); Analytical HPLC (Column: Waters
SunFire™ C18, 5 um, 4.6x250 mm; Eluent: acetonitrile/water (63:37); Flow: 1 mL.min™): Retention time =

15.92 (12%), 18.48 (88%).

3'P NMR spectrum of 3 and 4: Table 1, entry 8. NaBH4/L-proline/LiClOy
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HPLC chromatogram of 3 and 4: Table 1, entry 8. NaBH4/L-proline/LiClO4
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18/05/2010 17:56:101/2

==== Shimadzu LCsolution Analysis Report ====

G\ \Damien\Synthese diaselect\DF237_isocratique 63-C- 20 min.lcd

Acquired by - Admin
Sample Name - DF237
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Tray# 1

Vail # 58
Injection Volume :20 uL
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Method File Name
Batch File Name
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Data Processed
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- Synthese diastereoselective Batchi.Ich
- Default.ler

- 18/05/2010 16:47.00

- 18/05/2010 17:53:37
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1 15.926 57440 1076651 14.104 12.379
2 18.483 349813 7620754 85.896 87.621
Total 407253 8697405 100.000 100.000

CGLabSolutions\Data\Project1\Damien'\Synthese diaselect\DF237_isocratique 63-C- 20 min.lcd
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PeakTable
PDA Chl 254nm 4nm
Pic Temps rét. Hauteur Aire % Hauteur Area %
1 15.926 2007 37081 13.553 11.587
2 18.483 12804 282951 86.447 88.413
Total 14811 320032 100.000 100.000
Chromatogram
DF237 C:\LabSolutions\Data\Project]\Damien\Synthese diaselecADF237_isocratique 63-C- 20 min.lcd
] g
1 3
10000~
5000 -
1 S
1 ko]
] - 1PDA Muli 1
——— —T — — — — — ‘
0.0 25 5.0 75 10.0 12.5 15.0 17.5 20.0
min
1 PDA Multi 1/254nm 4nm
Contour
fl \HHW
: T |l\
Method
<<L.C Program>>
Time Unit Command Value Comment
0.01 Pumps C.Conc 63
0.01 Pumps T.Flow 1
20.00 Controller Stop

C:\LabSolutions\Data\Project1\Damien\Synthese diaselect\DF237_isocratique 63-C- 20 min.lcd

Entry 9. NaBH4/L-proline/ZnCl,
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Sodium borohydride (20.0 mg, 0.525 mmol) was added to a solution of L-proline (60.4 mg, 0.525 mmol) in
THF (4 mL). The reaction mixture was stirred at room temperature for 60 h, and then a solution of a-
ketophosphinate (0.375 mmol, 0.203 g) and zinc chloride (0.375 mmol, 51 mg) in THF (1.2 mL) was added.
The reaction mixture was stirred for 48 h at room temperature and solvent was evaporated. The residue
remaining was diluted with dichloromethane (20 mL) and organic solution was washed with a saturated
aqueous solution of ammonium chloride (10 mL). The organic layer was dried over magnesium sulfate,
filtered and concentrated under vacuum to give yellow oil.

3P NMR (161.97 MHz, CDCls): & (ppm): 36.80 (s), 36.19 (s); Analytical HPLC (Column: Waters
SunFire™ C18, 5 um, 4.6x250 mm; Eluent: acetonitrile/water (63:37); Flow: 1 mL.min™): Retention time =
15.91 (12%), 18.47 (88%).

3'P NMR spectrum of 3 and 4: Table 1, entry 9. NaBH4/L-proline/ZnCl,

DF241 traitement

BRUKER
el = Ny
°§ B (S 3 :‘1 ?5. Q Current Data Parameters ***
S R H ‘ ‘ ‘ H NAME - a4l
EXPNO  : 310
PROCNO - 0
**¥ Acquisition Parameters ***
DATEt 07:06:17
DATE d  : Mar192010
DE : 10.0 usec
DS : 4
NS : 32
NUCH : 3P
o1 : -5062.76 Hz
02 : 1000.52 Hz
PROBHD ~ :5 mm QNP 1H/I3C/31P/I9F Z-GRD 7
RG © 91952001953
SFOI  101.2494172 MHz
Sw © 4014878 ppm
SW_h o 40650.407 Hz
r’% W ﬁr ™ : 65536
SIRES *¥% Processing Parameters ***
T ‘ GB S 0.0000000
(opm) ‘ ‘ LB : 1.00 Hz
PC : 140
WWMWMM SF : 101.2544800 MHz
% |D NMR Plot Parameters ***
Start : 50.01 ppm
Stop : 0.01 ppm
Na fT ﬂ Fﬂ SR : 0.00 Hz
) Bl =
E ; ; : ppm_cm B 237
S 1= Hzem  : 239.94

T T T T T T T T T T T LR S s s S s S s By By T T T
48 46 44 42 40 38 36 34 32 30 28 26 24 22 20 18 16 14 12 10 8 6 4 2
(ppm)
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HPLC chromatogram of 3 and 4: Table 1, entry 9. NaBH4/L-
proline/ZnCl,
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==== Shimadzu LCsolution Analysis Report ====

C:\...\Damien\Synthese diaselect\DF241_isocratique 63-C- 20 min.lcd

Acquired by - Admin
Sample Name - DF241
Sample ID :

Tray# 1

Vail # .57

120 UL

- DF241_isocratique 63-C- 20 min.led

. isocratique 83-C- 20 min.lcm

. Synthese diastereoselective Batcht.Icb
. Default.lcr

- 18/05/2010 16:26:32

- 18/05/2010 17:51:05

Injection Volume
Data File Name
Method File Name
Batch File Name
Report File Name
Data Acquired
Data Processed

Chromatogram
DF241 C:\LabSolutions\Data\Project]\Damien\Synthese diaselec\DF241_isocratique 63-C- 20 min.lcd
mAU
] =]
s
200 o
100+ -
7 S
q haat
] ﬁ"‘g 1PDA Multi ]
07 T T I T T T T T T T I T T I T T I T T I T T T T I T T ZPDA MUIH :
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 200
min
1 PDA Multi 1/ 254nm 4nm
2 PDA Multi 2/ 214nm 4nm
Chromatogram
DF241 CALabSolutions\Data\Project1\Damien\Synthese diaselectDF241_isocratique 63-C- 20 min.led
N %
200000 .
100000
o
] 2
1 ksl
O — 1PDA Multi 2
———— 7 [ T [ T T
0.0 2.5 5.0 7.3 10.0 12.5 15.0 17.5 20.0

min
1 PDA Multi 2/ 214nm 4nm

PeakTable
PDA Ch2 214nm 4nm
Pic Temps ret. Hauteur Adre Hanteur % Adre %
1 15.913 37023 714353 13.326 12.208
2 18.472 240794 5137198 86.674 87.792
Totall 277816 5851552 100.000 100.000

CiLabSolutions\Data\Project1\Damien\Synthese diaselectiDF241_isocratique 63-C- 20 min.led
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PeakTable
PDA Chl 254nm 4nm
Pic Temps rét. Hauteur Aire % Hauteur Area %
1 15.911 1309 25945 12.889 11.873
2 18.473 8850 192579 87.111 88.127
Total 10160 218523 100.000 100.000
Chromatogram
DF241 C:\LabSolutions\Data\Project]\Damien\Synthese diaselecADF241_isocratique 63-C- 20 min.lcd
] 5
1 3
5000
1 3
ko]
— 1PDA Multi 1
——— —T — — — — —T :
0.0 25 5.0 75 10.0 12.5 15.0 17.5 20.0
min
1 PDA Multi 1/254nm 4nm
Contour
I‘HHHW
: T il
; +
Method
<<L.C Program>>
Time Unit Command Value Comment
0.01 Pumps C.Conc 63
0.01 Pumps T.Flow 1
20.00 Controller Stop

C:\LabSolutions\Data\Project1\Damien\Synthese diaselect\DF241_isocratique 63-C- 20 min.lcd
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Entry 10. NaBH4/L-proline/CeCls.7 H,O

Sodium borohydride (20.0 mg, 0.525 mmol) was added to a solution of L-proline (60.4 mg, 0.525 mmol) in
THF (4 mL). The reaction mixture was stirred at room temperature for 60 h, and then a solution of a-
ketophosphinate (0.375 mmol, 0.203 g) and cerium (III) chloride heptahydrate (0.375 mmol, 140 mg) in
THF (1.2 mL) was added. The mixture was stirred for 48 h at room temperature and solvent was evaporated.
The residue remaining was diluted with dichloromethane (20 mL) and organic solution was washed with a
saturated aqueous solution of ammonium chloride (10 mL). The organic layer was dried over magnesium
sulfate, filtrated and concentrated under vacuum to give yellow oil.

3P NMR (161.97 MHz, DMSO-d6): & (ppm): 38.79 (s), 35.85 (s); Analytical HPLC (Column: Waters
SunFire™ C18, 5 pm 4.6x250 mm, Eluent: acetonitrile/water (63:37); Flow: 1 mL.min™"): Retention time =
16.26 (7%), 18.96 (93%).

3P NMR spectrum of 3 and 4: Table 1, entry 10. NaBH4/L-proline/CeCls.7 H,O

\ < /
BRUKER
S 2
i § 4% Cyprent Data Parameters ***
T 7 NAME 046-1
I I ‘ EXPNO  : 551
| prOCNO 0
| ey cquisition Parameters ***
DATE{  : 10:07:45
DATE d  : Jan252011
DE s 8.0 usec
DS : 4
NS : 64
| Nuct 3P
ol : 8098.78 Hz
| |02 : 1600.52 Hz
! PROBHD 5 mm PAQNP Switch-1F
| RG £20642.5000000
I SFOI : 1619836718 MIlz
SW L 2004371 ppm
CSWh o 32467.532 He
[ ) : 65536
‘! **% Processing Parameters ***
‘ | GB S 0.0000000
I LB : 1.00 Hz
| [ee : 140
i SF © 161.9755730 MHz
|

" g At i o et
il i Y‘M‘“n\h” Uil e

A . *** 1D NMR Plot Parameters ***
A ) ¥

Start ; 47.50 ppm

3 Stop ; 14.34 ppm
,gf :%, §: SR : 0.01 Hz
= A 3 \ ppm_em 157
r — — — : i T

46 44 42 40 38 36 34 32 30 28 26 24 22 20 18 16 Hz_cm : 254.52

(ppm)
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HPLC chromatogram of 3 and 4: Table 1, entry 10. NaBH4/L-proline/CeCls.7 HO
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madzu LCsolution Analysis Report

C:\. \Data\Project1\SEVERINE\SELC048-BRUT48H-20012011-1.lcd

Acquired by
Sample Name
Sample ID

Tray#

Vail #

Injection Volume
Data File Name
Method File Name
Batch File Name
Report File Name
Data Acquired
Data Processed

Admin

- selo046-brutd48h-20012011-1

- selo046-brut48h-20012011-1

.

124

220 uL

- SELO046-BRUT48H-20012011-1.Icd
- isocratique 63-C- 25 min.lcm

: 20012011-SELO046-brut48h-63C-1.1cb
- delphine report.lcr

:20/01/2011 14:47:59

- 20/01/2011 15:34:01

Chromatogram

selo046-brut48h-20012011-1 C:ALabSolntions\Data\Project \SEVERINEASELOQ46-BR UT48H-20012011-1.1ed

mAU

1PDA Multi 1

1 s 15958

%M%S

2PDA Muld 2

n—]
—=_
(=)
—__
tn
[
(=)

25
min

1 PDA Mult 1/ 254mm 4nm
2 PDAMuld 2/ 214nm 4nm

Chromatogram

1000000

selo046-brut48h-20012011-1 C:ALabSolutions\Data\Project \SEVERINEASELO046-BRUT48H-20012011-1.1ed
oo

&
f
] 5
0+ /\ 1PDA Multi 2
. ‘ T . — T
0 5 10 15 20 25
min
1 PDA Multi 2/ 214nm 4nm
PeakTable
PDA Ch2 214nm 4nm
Pic Temps ret. Hanteur Aire Hauteur % Aire %
1 16.263 263436 5655557 12.603 9.476
2 18.958 1826784 54029712 87.397 90.524
Total 2090220 59685269 100.000 100.000

C:LabSolutions\Data\Project 1\SEVERINEVSELO046-BRUT48H-20012011-1.lcd
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PeakTable
PDA Chl 254nm 4nm
Pic Temps rét. Hauteur Aire % Hauteur Area %
1 16.264 9040 194293 8.418 7.416
2 18.958 98351 2425708 91.582 92.584
Total 107391 2620000 100.000 100.000
Chromatogram
selo046-brut48h-20012011-1 C:\LabSolutions\Data\Project\SEVERINE\SELO046-BRUT48H-20012011-1.1cd
] 2
)
50000
] 2
1 5]
=
0+ 1PDA Multi 1
T 1 1 I |

0 5 10 15 20 25
min
1 PDA Multi 1/ 254nm 4nm

Contour
4000
il HW
200 1
n
220 i
240 1
260 1
280 1
300 i
nm ' + + + + |
0 5 10 15 20 25 min
Method
<<L.C Program>>
Time Unit Command Value Comment
0.01 Pumps C.Conc 63
0.01 Pumps T.Flow 1
25.00 Controller Stop
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Entry 11. NaBH4/D-proline/CeCl;.7 H,O

Sodium borohydride (20.0 mg, 0.525 mmol) was added to a solution of D-proline (60.4 mg, 0.525 mmol) in
THF (4 mL). The reaction mixture was stirred at room temperature for 60 h, and then a solution of a-
ketophosphinate (0.375 mmol, 0.203 g) and cerium (III) chloride heptahydrate (0.375 mmol, 140 mg) in
THF (1.2 mL) was added. The mixture was stirred for 48 h at room temperature and solvent was evaporated.
The residue remaining was diluted with dichloromethane (20 mL) and organic solution was washed with a
saturated aqueous solution of ammonium chloride (10 mL). The organic layer was dried over magnesium

sulfate, filtrated and concentrated under vacuum to give yellow oil.

3P NMR (161.97 MHz, DMSO-d6): & (ppm): 38.77 (s), 35.84 (s); Analytical HPLC (Column: Waters
SunFire™ C18, 5 um 4.6x250 mm, Eluent: acetonitrile/water (63:37); Flow: 1 mL.min™): Retention time =

16.26 (7%), 18.96 (93%).

3'p NMR spectrum of 3 and 4: Table 1, entry 11. NaBH4/D-proline/CeCl;.7 H,O

SELO-059-2-DMSO-P31CPDP31CPD DMSO opt/topspin am2nl 4

38.7689
35.8449

WWNWWWWWWMWWWWWW
|

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
45 44 43 42 41 40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21 20
(ppm)

1 Integral

19.9288

190.071

BRUKER

*¥* Current Data Parameters ***

NAME : 059-2
EXPNO 553
PROCNO 0

*** Acquisition Parameters ***
DATE t 05:00:31
DATE d  : Nov 182011

DE : 8.0 usec
DS : 4

NS : 16
NUCI : 31P

ol : 8098.78 Hz
02 : 1600.52 Hz
PROBHD  :5 mm PABBO BB/I9F-1H/D Z-GRD Z
RG :20642.5000000
SFOI ;1619836718 MHz
sw : 400.8741 ppm
SW_h : 64935.065 Hz
D : 65536

**¥ Processing Parameters ***
GB o 0.0000000

LB : 1.00 Hz
PC : 1.40

SF : 161.9755730 MHz
*#% ]D NMR Plot Parameters ***
Start : 45.94 ppm
Stop : 19.27 ppm
SR : -0.00 Hz
ppm_cm : 1.26
Hz_cm : 204.74
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==== Shimadzu LCsolution Analysis Report ====

CilLabSolutions Data\Project "SEVERINEVSELO053-18112011-1.lcd

Acquired by
Sample Name
Sample IO
Tray#

Vail #

Injection Volume
Crata File Mame

Meathod File Mame

Batch File Mame

Report Fila Mame

: Admin

- selo059-18112011-1

- 5elo059-18112011-1

1

t18

20 ul

S SELO050-18112011-1.0cd

- isocratique 63-C- 25 min.lcm

2 18112011-5ELO059-480-83C-1 b
- delphine report_lcr

Data Acquired 181172011 1536012
Data Procassed 181172011 16:03:25
Chromatogram
selo059-1811201 1-1 CALabSolutions\DatsProject NSEVERINESELOO59- 181 1201 1-1.kcd
mA Ll
] 1&
S04 =
] | |
2514 | = | |
] I| f g JII t IFDA Wulti |
i Ind . L€ A AT IPDA Multi 2
T T T T I T T T T I T T T T I T T T T I T T T T
0 5 10 15 20 25
min
1 PDA Multi 1/ 254nm 4nm
2 PDA Multi 2 7 214nm 4nm
Chromatogram
selol52- 1811201 1-1 ChLabSohutions\Data\Project NSEVERINESELOOSS- 1811201 1-L1cd
T
SN ||_
250000 N | |
rjb\_, i
o A Lu_» —— —— IIt- e —— 1P Multi 2
B e e e e L B e e e Y B e
0 5 10 15 20 25
min
I P Multi 2/ 214nm 4nm
PeakTable
PD)A ChZ 214nm 4nm
Pic Temps ret. Hansieur Aip Hauteur % Aire &
| 16,033 24940 1745518 11.982 100 TX2
2 18.574 623084 14534831 EE.OIE 89278
Total TOED24 16280349 1080000 1040 00K
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PeakTahle
PDA Chl 254nm $mm
Pic Temps rét. Hansie ur Aime % Hauteur Amra %
1 16028 2882 59041 11.322 10.217
2 18.575 23570 SHETI6 RR.GTR 80,783
Total 25452 SRE6GT 100000 100,000
Chromatogram
selp0F9-181 1201 1-1 CALabSolutions\DatsProject S EVERINESELDDS2- 1811201 1-1.led
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L =
10000
] ks
] =
= f\"h'—""’“——"-""' — "ﬂ'“ [— IPTA Multi |
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min
1 PDA Multi 17 254nm 4nm
Contour
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.
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ann
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0 5 10 15 20 25 min
Method
< LIC Programess
Time Unit Command Walue Comment
0ol Pumps C.Conc 63
0ol Pumps T.Flow 1
2500 Controller Siop
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