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1. Figure S1. "H NMR spectra of diastereomeric 2a after standing for

a period of time

£V6°0)
096'0
87601

G9¢°L|

€8¢’ L
00V’ L-

0662

ZLo's]
_\Nc.i
9v0'e’

SLL'Y
061 v
Z6L'Y/
veL'bf
0661
Zvo's’

€19,
Zel'y,
0069’
206'9]
geoz|
962
98V’
06V,
906"/
(WI9A
V161
1162
166 L]
965"/
686'.
686
€008
900'8
6008

© COEt

I

13 12 11 10

14

EV6°0;
096°0
8160
99¢"}|
p8e"L|
Lov'L

0662,
Z10g)
§20°€
L¥0e’
SLLY
V6L b
0661
Zvo's
9zz's/
G8Z'G’
089'9
002’9
€LL'9’
€€2'9'
1069
£56'9
ve0'L]
69z,
LTL
962",
18V'L
9052
2lS'L
265
199°2
686°.]
100’8

N_&.A
1928

13 12 M 10

14

S2



2. Figure S2. Structures and free energies (AG) calculated at the M06-2X/6-
311++G(d,p)/SMD(Toluene)//M06-2X/6-31G(d)/SMD(Toluene) level.

0
e
\
cis-2a trans-2a
AG = 2.4 kcal/mol AG = 0 kcal/mol
\
J \
1
\ \
cis-2a trans-2a
trans-2a

C -4.525796 -1.529742 -0.209498
C -4.028126 -0.246878 0.025054
H -4.697068 0.567997 0.281351
H -5.595438 -1.701897 -0.136829
C -3.675045 -2.584098 -0.525034
H -4.076868 -3.577226 -0.695852
C -2.297819 -2.365760 -0.613364
H -1.624304 -3.185368 -0.843247
C -1.787091 -1.097093 -0.393372
C -2.655771 -0.039502 -0.071855
N -2.010794 1.189799 0.125182
C -2.726750 2.371400 0.565785
H -3.515609 2.617937 -0.151441
H -3.169481 2.228937 1.558012
H -2.031815 3.213534 0.608044
P -0.345700 1.019849 0.252673
0] 0.297051 1.179747 1.579319
0] 0.227556 2.045370 -0.849165
C 1.362668 2.880743 -0.526674
H 2.048124 2.332781 0.125296
H 1.855442 3.066495 -1.484448
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3. Copies of 'H, 13C, 3'P, and "F spectra of unknown compounds 3, 1, and 2

Ethyl N-methyl-P-(2-0x0-2-phenylethyl)-N-phenylphosphonamidate (3a)
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Ethyl P-(2-0x0-2-phenylethyl)-/N-phenyl-/V-propylphosphonamidate (3b)
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Ethyl N-benzyl-P-(2-0x0-2-phenylethyl)-N-phenylphosphonamidate (3c¢)
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Ethyl N-(4-methoxyphenyl)-NV-methyl-P-(2-0x0-2-phenylethyl)phosphonamidate (3d)
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Ethyl N-benzyl-N-(4-methoxyphenyl)-P-(2-0x0-2-phenylethyl)phosphonamidate (3e)
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Ethyl N-methyl-P-(2-0x0-2-phenylethyl)-N-(4-methylphenyl)phosphonamidate (3f)
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Ethyl N-benzyl-P-(2-0x0-2-phenylethyl)-V-(4-methylphenyl)phosphonamidate (3g)
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Ethyl NV-(4-bromophenyl)-NV-methyl-P-(2-oxo0-2-phenylethyl)phosphonamidate (3h)
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Ethyl N-(4-chlorophenyl)-N-methyl-P-(2-oxo-2-phenylethyl)phosphonamidate (3i)
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Ethyl N-(4-fluorophenyl)-N-methyl-P-(2-oxo-2-phenylethyl)phosphonamidate (3j)
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Ethyl N-methyl-P-(2-0x0-2-phenylethyl)-NV-(2-methylphenyl)phosphonamidate (3k)
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Ethyl N-benzyl-P-(2-0x0-2-phenylethyl)-NV-(3-methylphenyl)phosphonamidate (31)
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Ethyl N-methyl-P-(2-ox0-2-phenylethyl)-/V-(3-methylphenyl)phosphonamidate (3m)
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Ethyl N-(4-isopropylphenyl)-/V-methyl-P-(2-oxo0-2-phenylethyl)phosphonamidate (3n)
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Ethyl N-[4-(tert-butyl)phenyl]-N-methyl-P-(2-oxo0-2-phenylethyl)phosphonamidate (30)
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Ethyl N-methyl-NV-(naphthalen-2-yl)-P-(2-0x0-2-phenylethyl)phosphonamidate (3p)
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Ethyl (3,4-dihydroquinolin-1(2H)-yl)(2-oxo-2-phenylethyl)phosphinate (3q)
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Ethyl P-(1-diazo-2-o0x0-2-phenylethyl)-NV-methyl-/N-phenylphosphonamidate (1a)
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Ethyl P-(1-diazo-2-o0x0-2-phenylethyl)-N-phenyl-N-propylphosphonamidate (1b)
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Ethyl N-benzyl-P-(1-diazo-2-oxo-2-phenylethyl)-/N-phenylphosphonamidate (1c)
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Ethyl P-(1-diazo-2-oxo-2-phenylethyl)-/V-(4-methoxyphenyl)-/V-methylphosphonamidate
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Ethyl N-benzyl-P-(1-diazo-2-oxo0-2-phenylethyl)-NV-(4-methoxyphenyl)phosphonamidate
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P-(1-diazo-2-o0x0-2-phenylethyl)-NV-methyl-/V-(4-methylphenyl)phosphonamidate
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N-benzyl-P-(1-diazo-2-0x0-2-phenylethyl)-NV-(4-methylphenyl)phosphonamidate
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N-(4-chlorophenyl)-P-(1-diazo-2-oxo-2-phenylethyl)-/V-methylphosphonamidate
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Ethyl P-(1-diazo-2-o0xo0-2-phenylethyl)-/V-(4-fluorophenyl)-/V-methylphosphonamidate (1j)
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P-(1-diazo-2-0x0-2-phenylethyl)-V-methyl-/V-(2-methylphenyl)phosphonamidate
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N-benzyl-P-(1-diazo-2-0x0-2-phenylethyl)-NV-(3-methylphenyl)phosphonamidate
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P-(1-diazo-2-ox0-2-phenylethyl)-/V-(4-isopropylphenyl)-/NV-

Ethyl

methylphosphonamidate (1n)
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P-(1-diazo-2-0x0-2-phenylethyl)-V-methyl-/V-(naphthalen-2-yl)phosphonamidate

Ethyl
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Ethyl (1-diazo-2-o0xo0-2-phenylethyl)(3,4-dihydroquinolin-1(2H)-yl)phosphinate (1q)

ove’L
vog’L

z8c'L

96/'L
908’}
985°Z|
9€9'Z}
vel e
N
zey|
LT P
LET V-
orT Y

T
z9T Y
08z’
126'9,
0v6°9-
1669
0L0° 2
012
8zl L
ovl'L]
0512
c9T' L
987’/
90¢"2
vee L
€62
rAx
syl
8z L
vy L

ISV.
Lov'L

13 12 M 10

14

S56



0

066°S1

850'9) —
8y1L'2Z —
6.L°2Z D
s21'22’
Ieesy,
95Z'ch’

¥86°19"

Y029’ 3

289°9L\

000" 2L

FAXF I
LLL6LL]
ZvL6LL
Lzezel
N gATAR
XA AR
020°82Z1
£60'82L |
1SV'8Z)L
€S8'6Z1
Sv0'ZEL
891" 21|
Z61° 211
€158cL
195°8¢€1’ m

89.°181
€18'181°

10

i m s

—_—

0000
VL

O o, ot
.n/F'\N
Ny

-
1
|

e
P
b

210 200 190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20

-180
S57

-40 -60 -80 -100 -120 -140 -160

-20

40 20

Y
6IO

O OBt
& F
N7

]
Orx
80




3-Benzoyl-2-ethoxy-1-methyl-2-oxophosphorindoline (2a)

£V6°'0,
096°0

81601

GOE' L
€8¢l w
00v'L

066'Z
zLo'ey
¥20'e
9v0'e’
YR
061V
Z6L'Y/
6Ly
066t
Zro's’

€LL9\
2eL9;
0069’
206'9]
Ge0"2
962
981",
0612
906'2
LiS'2
viG'2
1152
1652
965",
6862
6862
€008
9008
600'8’

o]
Q
OEt

Fh.
r-}

13 12 1 10

14

9v0'9L
pOL°91|
wmo.m;
S69°91-
920°L2)
S60°LZ
88€ 2
I JrA
16 LY,
G618V
vH9'8p’
9¢£7'c9
S0€°€9’
Z6£'801|
105801
1L08'80L1
G16°80L1
185°021
LL20ZL
mﬁ.oNL
Geg'1zL-
z6¢12L
625 22)
$60°8ZL
122'82)
121821
181821
£6.'82L
080621
802621
cerezl
c99°¢el
S80'vEL
6v2°9¢€L

roo'svi

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O

S58



1L9'8E
001'6¢

Ph.

o

" "OEt

N

-60 -80 -100 -120 -140 -160 -180

-40

-20

60 40 20

80

3-Benzoyl-2-ethoxy-2-ox0-1-propylphosphorindoline (2b)
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3-Benzoyl-1-benzyl-2-ethoxy-2-oxophosphorindoline (2¢)
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3-Benzoyl-2-ethoxy-5-methoxy-1-methyl-2-oxophosphorindoline (2d)
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3-Benzoyl-1-benzyl-2-ethoxy-5-methoxy-2-oxophosphorindoline (2¢)
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3-Benzoyl-2-ethoxy-1,5-dimethyl-2-oxophosphorindoline (2f)
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3-Benzoyl-1-benzyl-2-ethoxy-5-methyl-2-oxophosphorindoline (2g)
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3-Benzoyl-5-bromo-2-ethoxy-1-methyl-2-oxophosphorindoline (2h)
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3-Benzoyl-5-chloro-2-ethoxy-1-methyl-2-oxophosphorindoline (2
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3-Benzoyl-2-ethoxy-5-fluoro-1-methyl-2-oxophosphorindoline (2j)
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Mixture of 3-benzoyl-1-benzyl-2-ethoxy-6-methyl-2-oxophosphorindoline (2la) and 3-

benzoyl-1-benzyl-2-ethoxy-4-methyl-2-oxophosphorindoline (21b)
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Mixture of 3-benzoyl-2-ethoxy-1,6-dimethyl-2-oxophosphorindoline (2ma) and 3-
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benzoyl-2-ethoxy-1,4-dimethyl-2-oxophosphorindoline (2mb)
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3-Benzoyl-2-ethoxy-5-isopropyl-1-methyl-2-oxophosphorindoline (2n)
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3-Benzoyl-5-(tert-butyl)-2-ethoxy-1-methyl-2-oxophosphorindoline (20)
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3-Benzoyl-2-ethoxy-1-methyl-2-oxobenzo[f]phosphorindoline (2p)
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2-Benzoyl-1-ethoxy-1-oxoazacyclohexano|3,2,1-A,i]phosphorindoline (2q)
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