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(1a) Dimethyl (2-oxo-2-phenyl)phosphonate

NMR data for compounds 1-3
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(2b) Diethyl (2-oxo-2-phenylethyl)phosphonate
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(1c) Diisopropyl (2-oxo-2-phenylethyl)phosphonate
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(1d) Dimethyl 2-0-methoxyphenyl-2-oxoethylphosphonate
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(1e) Dimethyl 2-o-methylphenyl-2-oxoethylphosphonate

9W00'0r—

BLGT—

aige
oA
LE—
suel

(P.,OMe
P\
OMe

CH; O

662

B |[|L EEE

i ¥4

e T

I__ =00}

FEVE [

a'iE—

B0LBE~
SOt "

®Le—

_.*m.m.__
o@..kW.
6Ll

g
08E' 62k~
928 —
GELGEL
L9L8EL

0ES"¥Bl—

Q ome

CHz O

“OMe

IJJH




(1f) Dimethyl 2-m-methylphenyl-2-oxoethylphosphonate
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(1g) Dimethyl 2-p-methylphenyl-2-oxoethylphosphonate
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(1h) Dimethyl 2-p-methoxyphenyl-2-oxoethylphosphonate
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(1i) Dimethyl 2-p-fluor ophenyl-2-oxoethylphosphonate
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(1)) Dimethyl 2-p-chlor ophenyl-2-oxoethylphosphonate
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(1k) Dimethyl 2-p-bromophenyl-2-oxoethylphosphonate
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(1) Dimethyl 2-p-trifuor omethylphenyl-2-oxoethylphosphonate
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(1m) Dimethyl 2-oxopropylphosphonate

14

& 2E g8 2 g
~ o o oo el s
[ N Y I I
(@] (@]
' _OMe
Pl
OMe
f
I)
( N ...Uw N J
7 T *r'
g g g
o o L]
3 Io F.I IJ E..ID IJ chl JI -1.‘0 3.‘5 .’:.I L5 ”.ID 5 J_IE| .,.IEI
s o e rmmeeo @
3 §1 £ kEsE8 2
g S g 9$:z588 9
| | SNe A |
0] (@]
Il _OMe
Pl
OMe
” o "|__._“ i it U S, l Lk “ TL Lot
2‘23 2 I ] 260 150 1‘80 1 .;El lr};ﬂ LI]U l—:.I] l:l‘.l] LEU 1 IL: é CIID 3‘0 TID EID alc 1| i}



(1n) Dimethyl 2-oxobutylphosphonate
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(10) Dimethyl 3-methyl-2-oxobutylphosphonate
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(1p) Dimethyl 2-oxoheptylphosphonate

Ho'e-
6000

Nwm..n_).r
sz
TLEL
[
Faz'L
aLe'L
F4
:

®IG'L
985°L-
nﬁn.m)(
9T

GPE~
£0L'E-"

04T,
yeLE

e L—

O

O

n‘CSHlle\V/

B—OMe
OMe

FOLEL—

TR~
[Tir-ol

Leg'E—

LZW D
89 L
e

EraEs—

Omm.mh
QR%MMWY
Sle'LL

8 LE—

o

o]

n-CsHlf/u\V/

1

b-OMe
OMe

T T
180 170

T
190

T
a0

T
a0

T
150

T
160

T
200

17



(19) Dimethyl 2-oxotridecylphosphonate
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(1r) Dimethyl 2-cyclohexyl-2-oxoethylphosphonate
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(1s) Dimethyl 2-oxo-3-(N-tert-butoxycar bonylamino)pr opane phosphonate
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(1t) Dimethyl (1-methylacetonyl)phosphonate
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(1u) Dimethyl (1-ethylacetonyl)phosphonate
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(1v) Diethyl (1-methylacetonyl)phosphonate
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(1w) Dimethyl 1-br omo-2-oxopr opylphosphonate
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(2a) Dimethyl 2-hydroxy-2-phenylethylphosphonate
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(2b) Diethyl 2-hydroxy-2-phenylethylphosphonate

OH O
D OEt

OEt

P<

Feos

Wmv.w

Fese

B0

061

FERGL—

b PE~
00z'se—"

N_._.._.w
mmﬂ.._bv

BLEEE—

BEEDL
om_..hmw_‘
LEF 4L

TOESTL
796'9CL
808224

DLEErE—

OH O oFt

“OEt

.

T
100

1o

T
120

T
130

T
140

150

T
160

26



(2c) Diisopropy! 2-hydroxy-2-phenylethylphosphonate
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(2d) Dimethyl [2-hydroxy-2-(2-methoxyphenyl)ethyl]phosphonate
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(2e) Dimethyl [2-hydr oxy-2-(2-methylphenyl)ethyl]phosphonate
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(2f) Dimethyl [2-hydr oxy-2-(3-methylphenyl)ethyl]phosphonate

BELY
254

Thr-F
mm.w.v..\.

0159
82891

ﬁ.mu\r
15897
E.ﬂﬁ

2L

|./OMe
5N
OMe

OH O

HsC
|
J

%S.N

ez E—

LELEE~
LENEE=

IV VG~
699'15-"

LEg e —

5a'9L
Qm_..tW
L

IPEFEL—
wiVEEL—

BE0'0EL—

ETE0PE
L90°1pE

eninst

|./OMe
P<
OMe

OH O

H3C

|LJ.J|;

30



(2g) Dimethyl [2-hydroxy-2-(4-methylphenyl)ethyl]phosphonate
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(2h) Dimethyl [2-hydroxy-2-(4-methoxyphenyl)ethyl]phosphonate
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(2i) Dimethyl [2-hydroxy-2-(4-fluor ophenyl)ethyl]phosphonate
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(2)) Dimethyl [2-hydr oxy-2-(4-chlor ophenyl)ethyl]phosphonate
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(2k) Dimethyl [2-hydroxy-2-(4-bromophenyl)ethyl]phosphonate
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(21) Dimethyl [2-hydroxy-2-(4- trifuoromethylphenyl)ethyl]phosphonate
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(2m) Dimethyl 2-hydr oxypropylphosphonate
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(2n) Dimethyl 2-hydroxybutylphosphonate
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(20) Dimethyl (2-hydroxy-3-methylbutyl)phosphonate
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(2p) Dimethyl 2-hydr oxyheptylphosphonate
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(29) Dimethyl 2-hydroxytridecylphosphonate
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(2r) Dimethyl 2-hydr oxycyclohexylphosphonate
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(2s) Dimethyl 2-hydroxy-3-(N-tert-butoxycar bonylamino)phosphonate
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(2u) Dimethyl (2-hydroxypentan-3-yl)phosphonate
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(2v) Diethyl 3-hydroxybut-2-ylphosphonate
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(2w) Dimethyl 1-bromo-2-hydroxypropylphosphonate

g BYEBBUIIRRARNNEES 822 g
= T e e o e o e o gk b S
| e ket b |
OH O
Il _OMe
Pl
OMe
Br
f
/
L
1 _ _;JJJA }‘u,l_)l — . L
T f
8 3EH &
70 &5 X X 50 45 40 a5 2 25 2 L5 1 0o
§8E g 2 g g
EEE & o 8 g
1 | Il |
OH
' _OMe
~N
OMe
Br
.m. - L ad & L.;L . J "
00 9 a0 8 &0 75 7o s 60 55 P 4 P 3 0 25 2 ! 1o

47



(3m) 1-(Dimethoxyphosphoryl)propan-2-yl 4-nitrobenzoate
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(3n) 1-(Dimethoxyphosphoryl)butan-2-yl 4-nitr obenzoate
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(30) 1-(Dimethoxyphosphoryl)-3methylbutan-2-yl 4-nitrobenzoate
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(3p) 1-(Dimethoxyphosphoryl)heptan-2-yl 4-nitrobenzoate
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(39) 1-(Dimethoxyphosphoryltridecan-2-yl 4-nitr obenzoate
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(3r) 1-Cyclohexyl-2-(dimethoxyphosphor yl)ethyl 4-nitr obenzoate
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(39) 1-[(Tert-butoxycar bonyl)amino-3-(dimethoxyphosphoryl)propan-2-yl 4-
nitrobenzoate
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(3t) 3-(Dimethoxyphosphoryl)butan-2-yl 4-nitr obenzoate
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(3u) 3-(Dimethoxyphosphoryl)pentan-2-yl 4-nitrobenzoate
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(3v) 3-(Diethoxyphosphoryl)butan-2-nitrobenzoate
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(3w) 1-Bromo-1-(dimethoxyphosphoryl)propan-2-yl 4-nitrobenzoate
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HPL C for racemic and chiral compounds 2, 3m-s

OH (IB?,OMe
©)\/ \OMe
2a
Racemate:
noso{ ool | 0.0s0
Retenliop Time [
' 3
% 0025 I , = & L0025
- [ A & I
| — - I '-\.- r_.1’_\
00004 N R '\__ 0 r/.-"' \\‘---_I_. :-o_uuu
0 - 5 10 15 20 2 R
Minutes.
Detector A (220nm)
Pk # Retention Time Area Area % Height Height %o
1 17.945 1562666 50.602 23074 57.917
2 26951 1525461 49.398 16766 42.083
Tablel, entry 1: L1 asligand
0_10_' Retention Time ‘ ".‘ L o0
| [
3 1 ‘
=
0.05—_ I @ r0.05
29}
=\ <
000+— T — - — > L — — - 000
0 - é I ‘ 1I0 ‘ - 1I5 - QIO ‘ 2I5 3‘0 o 3I5 I 40
Minutes
Detector A (220nm)
Pk # Retention Time Area Area % Height Height %
1 17.281 3112186 99.871 129737 99.817
2 26.483 10508 0.129 238 0.183
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Tablel, entry 2: L2 asligand

_ \ :
qoso]  Retention Time [ I". [ 0oso
3 [
0.025 | o \ I 0.025
| = \ +
\ N \ L
Yo = [ &\ [
| [ ™ [
0.000 4 B e - o A e L 0.000
0 é 1ID 1I5 I 2ID 2I5 3ID I SIS I I 4IG I I 45
Minutes
Detector A (220nm)
Pk # Retention Time Area Area % Height Height %o
1 18.745 77899 1.124 1149 1.776
2 2721 6850006 98.876 63558 98.224
Table1, entry 3: L3 asligand
8027 Reteption Time é ;'0-02
I~
A | o -
- | AN o
S o014 | - Fo.o1
| 3 :
B | @ | \ [
[ - / N ;
000 — 1 e — — = B A T —+f 000
LN e B S B B S B S B B S R S R S B R R S e —— — T T T — T T T F
0 5 10 15 20 25 30 35 40 45
Minutes
Detector A (220nm)
Pk # Retention Time Area Area %o Height Height %o
1 19.045 55832 3.840 805 5894
2 27.961 1398293 96.160 12858 94.106
Tablel, entry 4: L4 asligand
0029  Reteption Time [ Foo2
o | :
] | \ E
- 0.014 o4 1 Fo.01
| @ \ E
E | [ E Te) II'-. F
| «\\ . g N e s
nood— ! £ S — ﬂ —l C 000
0 5 10 15 R 30 35 40 45
Minutes
Detector A (220nm)
Pk # Retention Time Area Area % Height Height %o
1 18.642 100034 4.055 1652 6.716
2 27.295 2366692 95.945 22541 93.284
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Tablel, entry 5: L5 asligand

0.104 S 010
1 9
Retﬁmtlon Time 2
| g &
0.05 | b F0.05
- 1 I © Y
= [ - [
0.00 \ I\ ;': +0.00
j N ) ) AN ] r": S~ 3 L
0 5 10 15 2 2 20 35 20 a5
Minutes
Detector A (220nm)
Pk # Retention Time Area Area % Height Height %
1 16.236 2519352 25.110 36065 35.237
2 24.533 7513891 74.890 66283 64.763
Tablel, entry 6: L6 asligand
0.10 - 0.10
Retention Time |
. 0.05; I 0.05
\ g
1 ?3 | o \
0.00 ) AN | 0.00
| ~ . _ ['/ -~ S —
0 5 10 15 2 2 0 3% 40 45
Minutes
Detector A (220nm)
PK # Retention Time Area Area % Height Height %
1 18.974 311767 2.770 5616 5318
2 27.590 10942748 97.230 99995 94.682
Tablel, entry 7: L7 asligand
T F 0.0
Retention Time I r
. 004d I 004
g E [ 3
.02 | [ g - 002
] I 18\ & :
1V SR N - S R . I F .00
— T T [ T T T T [ T T T T [ T T T T [ T T T T [ T LI B — T 1 T T T T T T T T T r
0 5 10 15 20 25 30 35 40 45
Minutes
Detector A (220nm)
Pk # Retention Time Area Area % Height Height %
1 18.109 4807346 97.483 67072 98.229
2 27.657 124142 2517 1209 1.771
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Tablel, entry 8: L8 asligand

024 . Loz
- Retention Time I ! r
0.1 — I Foa
2 E . 3
o
f | &
004"\~ ) P Foo
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] é 1 IE.‘! 1‘5 2‘0 2‘5 3‘0 3‘5 4‘0 45
Minutes
Detector A (220nm)
Pk # Retention Time Area Area % Height Height %o
1 17.818 21086419 97.009 235461 97.630
2 28.280 650229 2.991 5715 2.370
Table1, entry 9: L9 asligand
1 rat
027 Retention Time l;"/ 02
£ 01 Fo1
> ] g
@©
E P \ I
] : i AN
0.0 T e i — o 0.0
0 5 10 15 2 2 20 3 40 45
Minutes
Detector A (220nm)
Pk # Retention Time Area Area % Height Height %
1 19.846 763305 1.763 11717 4915
2 29.786 42540183 98.237 226684 95.085
Tablel, entry 10: L10 asligand
1T o o L
0024 Retention Time - 8 002
| | == ~ r
q - o~
o 001 \ ‘ I 0.01
z * \I'\' I | [\ I
0.004, - / \ L o.00
_; ‘\\._,_‘ l‘"\. - RN ,_-'; L\\_J_ - B - F
0011 r L 0.01
0 5 10 15 2 2 20 5 10 45 50 55 60
Minutes
Detector A (220nm)
Pk # Retention Time Area Area % Height Height %
1 18.156 1186671 39.550 18218 50.195
2 27.002 1813728 60.450 18076 49.805
Table2, entry 1
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—n
0 5 10 15 20 25 30 35 40 45 50 55 &0
Minutes
Detector A (220nm)
Pk # Retention Time Area Area %o Height Height %o
1 17.540 13403798 99.792 181662 99.692
2 27.178 27910 0.208 561 0.308
Table2, entry 2
07s{ T ™ Fo7s
Retention Time |' \
0.50 | Faso
2 W I
g AN
0.25 | \ E [o2s
]\ 3
o
0.00 — 1 - =1l —— 000
0 5 10 15 20 25 30 35 40
Minutes
Detector A (220nm)
Pk # Retention Time Area Area %o Height Height %
1 15223 97726117 98.739 738367 97.853
2 26219 1248437 1.261 16199 2.147
Table2, entry 3
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0.15 i Fo.is
Retention Time | '| r
\ [
0.10 | \ Fo.1o
- 1 :
2 \ F
005 | | @ Foos
[y = el [
o.004- T — e ‘-———J_'——l_ — — - 0.00
T T T 1 T T T T T T T T T T T LIS L O S L S B B R T T T
0 5 10 15 20 25 30 35 40 45 50
Minutes
Detector A (220nm)
Pk # Retention Time Area Area %o Height Height %o
1 17.181 10097305 98.961 155654 99.235
2 26.178 106042 1.039 1201 0.765
Table 2, entry 4
0.10 - N L 0.0
Retention Time i |
A ;
£ oos | | I o.os
| '-I -t [
\ g L
["\ ||§ N\ 8 [
0.00 - — e — I ooo
o 8 T T Tae T T T T s ' T T T T T s ' a0
Minutes
Detector A (220nm)
Pk # Retention Time Arvea Area %o Height Height %o
1 17.418 6617220 99 622 104896 99.682
2 26.364 25126 0.378 335 0318
Table 2, entry 5
0151 f\ Fo1s
Retention Time I L
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0.10] | ' Lo:10
0.05 \ 2 Foos
L:: \ & L
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f : N 3
0.00+ N — = = — 0.00
—_— —_— —
0 5 10 15 20 25 30 3s 40
Minutes
Detector A (220nm)
Pk # Retention Time Area Area % Height Height %
1 17.648 10469559 98.661 156537 98.700
2 74 Qa& 147050 11120 INA1 110

Table 2, entry 6
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0 5 10 15 20 25 30 35 40
Minutes
Detector A (220nm)
Pk # Retention Time Area Area %o Height Height %
1 18.058 11069319 97. 74 165140 97.916
2 27.562 255461 2.256 3514 2.084
Table2, entry 7
003F— Mim3103 3 08uss P | o - E_GD
Retention Time F
g o1 E 0.1
] 2 2
024 o - F02
-— o F
0 5 10 15 20 25 30 a5 40 45 5_[:-
Minutes
Detector A (220nm)
Pk # Retention Time Arvea Area %o Height Height %o
18.453 1275717 94757 19349 94.653
2 29998 70591 5.243 1093 5347
Table2, entry 8
0.3 Fo3
_ i E
Retention Time M g
02 | \ Fo2
II r
2 1 | | =
2 \ g
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Table 4. Optimization of Temperatureand Time

entry T(C) t (h) con (%) yield (2m:2u) ee (%) dr

1 50 4 80 92:8 99.6 96:4
2 50 10 95 89:11 99.5 95:5
3 50 19 99 87:13 99.7 96:4
4 70 4 90 85:15 99.3 95:5
5 30 38 96 90:10 97.0 95:5

All reactions were carried out with 1u (1 mmol) concentration of 0.5 M in MeOH under
10 atm of H,, S/C = 200/1. Ee and dr values were determined by HPLC.

Table 5. Optimization of Time?

P Icg),OMe [RuCl(benzene)L1]CI O,!-i ﬁ/ome
“OMe ~OMe
H,
1a 2a

entry time (h) con (%) ° ee (%) ©
1 3 20 92.9
2 8 85 94.3
3 13 >99 99.7
4 19 >99 99.5

 All reactions were carried out with a substrate (1 mmol) concentration of 0.5 M in MeOH under 10 bar of
H, at 50 °C, S/C= 200:1. ® Conversion were determined by NMR. © Ee values were determined by HPLC on
a Chiralpak OB-H column.

Table5, entry 1

049 8 \ Fo4
] Retention Time \

Volts

F0.2

024

’ . 3

0.0 e = 00
0 5 10 15 20 25 a0 a5 40

Minutes
Detector A (220nm)

Pk # Retention Time Area Area % Height Height %
1 16.563 23224121 96.429 405369 97.134
2 25.541 860006 3571 11960 2.866
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Table5, entry 2

0 3- - N Fo3
‘2 Retention Time I F
027 | Loz
g ‘ i
01 3 | E Fo.1
3 o 5 .
3 M~
0.03—— e —— —e—1 1 - — — 00
0 5 10 15 20 25 20 5 40
Minutes
Detector A (220nm)
Pk # Retention Time Area Area % Height Height %
1 16.712 16978086 97.146 296917 97.988
2 25.574 498747 2.854 6098 2.012
Tableb5, entry 3
0.2 0.
- Retention Time F
] I
2 01 (1 Ho.
2 h
1, | e i
b i [ hE
] Il g\ &
0.0 fo—— IS S — o
0 5 10 15 20 25 30 3 40 45 50 55 60
Minutes
Detector A (220nin)
Pk # Retention Time Area Area % Height Height %
1 17.540 13403798 99.792 181662 99.692
2 27.178 27910 0.208 561 0.308
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Tableb, entry 4

0104 Retention Time M o4

|
3 ] [\
7 005 | LoD
05+ [\ . i
\ «©
=\ <
o0 b—m8079F— S . A-t SR . ,,,,7 _ _ Loo
T T T T T T T
0 5 10 15 20 25 30 35 40
Minutes

Detector A (220nm)

Pk # Retention Time Area Area % Height Height %
1 17.281 8112186 99.871 129737 99.817
2 26.483 10508 0.129 238 0.183
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