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1. General methods and General procedure

General Methods. The reactions and manipulations were performed under an atmosphere
of argon by using standard Schlenk techniques and Drybox (Mikrouna, Supper 1220/750). All
solvents were purified and dried by using standard methods prior to use and stored under
argon. 'H NMR and 3C NMR spectra were recorded on Bruker-Avance 400 MHz
spectrometer. Chemical shifts (8§) were reported in ppm with tetramethylsilane as internal
standard, and J values were given in Hz. *H NMR spectra were recorded in CDCl; and the
chemical shifts were referenced to CDCl; (6 7.27) and that of '3C NMR spectra were
referenced to CDCl; (8 77.00). The enantioselective excesses were determined by Agilent
1260 Series HPLC using Daicel AD-H, AS-H, OJ-H and OD-H chiral columns eluted with a
mixture of isopropyl alcohol and hexane. Melting points were measured on X-4 melting
point apparatus and uncorrected. Column chromatography was performed with silica gel
(200-300 mesh) with petroleum ether and ethyl acetate as eluents.

Experimental Procedures

(a) Typical procedure for the asymmetric transfer hydrogenation reaction of
azabenzonorbornadienes:

Boc
HN
@b g /\© Pd(OAc)2, (R)-SEGPHOS “ Z
SORSANS
3a

AgPF6, 1,4-dioxane, 90 °C

1 Pd(OAc)z (2.3 mg, 0.01 mmol), (R)-SEGPHOS (7.3 mg, 0.012 mmol) and 1.0 mL 1,4-
dioxane were added to a Schlenk tube under argon atmosphere. The resulting
solution was stirred at room temperature for 30 min, then AgPFs (5.1 mg, 0.02
mmol) was added and stirred for an additional 10 min, then a solution of N-Boc-
azabenzonorbornadiene 1a (48.6 mg, 0.2 mmol) in 1,4-dioxane (1.0 mL) was added,
and the mixture was stirred for additional 10 min. After the addition of
dibenzylamine 2a (115uL, 0.6 mmol), the mixture was stirred at 90 °C under argon
atmosphere with TLC monitoring until the complete consumption of 1a. The residue
was purified by chromatography on a silica gel column to afford the desired product
3a. The absolute configuration of the products were determined by comparing the
characterization data such as 'H NMR and HPLC of the products with the one

reported earlier.?

(b) Typical procedure for the asymmetric transfer hydrogenation reaction of
azabenzonorbornadienes in presence of benzoic acid:

_Boc

HN
Pd(OAc)2 , (R)-SEGPHOS

@s O RCE - 0

TOMene 90°C 3a'
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Pd(OAc), (2.3 mg, 0.01 mmol), (R)-SEGPHOS (7.8 mg, 0.012 mmol) and 1.0 mL toluene were
added to a Schlenk tube under argon atmosphere. The resulting solution was stirred at room
temperature for 30 min, then AgOTf (5.1 mg, 0.02 mmol) was added and stirred for an
additional 10 min, then a solution of N-Boc-azabenzonorbornadiene 1a (48.6 mg, 0.2 mmol)
in toluene (1.0 mL) was added, and the mixture was stirred for additional 10 min, then
benzoic acid (48.8 mg, 0.2 mmol) was added and stirred for an additional 10 minutes. After
the addition of dibenzylamine 2a (115uL, 0.6 mmol), the mixture was stirred at 90 °C under
argon atmosphere with TLC monitoring until the complete consumption of 1a. The residue
was purified by chromatography on a silica gel column to afford the desired product 3a’.

2. Characterization Data of the products

(S)-tert-butyl (1,2-dihydronaphthalen-1-yl)carbamate (3a)

_Boc
HN

Colorless oil, 91% vyield, 93% ee. [a]p?° = -46.3 (c = 0.54, CH,Cl;). *H NMR (400 MHz, CDCl;) 6
7.26-7.24 (m, 1H), 7.19-7.11 (m, 2H), 7.00 (dd, J = 7.2, 1.7 Hz, 1H), 6.44 (d, J = 9.6 Hz, 1H),
5.91-5.87 (m, 1H), 4.83-4.65 (m, 2H), 2.52-2.37 (m, 2H), 1.36 (s, 9H). The ee of 3a was
determined by HPLC analysis using Daicel Chiralcel OJ-H column (25 cm x 0.46 cm ID),
conditions: n-hexane/i-PrOH = 98/2, 0.8 mL/min, 254 nm; tminor = 8.1 MIN, tmajor = 9.2 Min.
(S)-tert-butyl (6,7-dimethyl-1,2-dihydronaphthalen-1-yl) carbamate (3b)

_Boc
HN

Colorless oil, 96% vyield, 90% ee. [a]p**= -22.8 (c = 0.78, CH,Cl,). *H NMR (400 MHz, CDCl;) 6
7.10 (s,1H), 6.87 (s, 1H), 6.47 (d, J = 9.5 Hz, 1H), 5.89 (t, J = 4.8 Hz1H), 4.84-4.59 (m, 2H),
2.57-2.44 (m, 2H), 2.24 (d, J = 6.2 Hz,6H), 1.44(s, 9H).The ee of 3b was determined by HPLC
analysis using Daicel Chiralcel AD-H column (25 cm x 0.46 cm ID), conditions: n-hexane/i-
PrOH =98/2, 0.3 mL/min, 254 nm; tminor =15.7 Min, tyajor = 16.9 min.

(S)-tert-butyl (5,6-dihydronaphtho[2,3-d][1,3]dioxol-5-yl) carbamate (3c)

_Boc
HN
O
e
O

Colorless oil, 92% yield, 94% ee. [a]p** = -38.3 (c = 0.72, CH,Cl,). *H NMR (400 MHz, CDCl5) 6
6.84 (s,1H), 6.57 (s, 1H), 6.39 (d, J = 9.6 Hz, 1H), 5.92 (d, J = 2.2 Hz, 2H), 5.87-5.83 (m, 1H),
4.87 (d, J = 8.4 Hz, 1H), 4.78-4.62 (m, 1H), 2.55-2.40 (m, 2H), 1.43 (s, 9H).The ee of 3c was
determined by HPLC analysis using Daicel Chiralcel AS-H column (25 cm x 0.46 cm ID),
conditions: n-hexane/i-PrOH = 95/5, 0.5 mL/min, 254 nm; t..jor = 13.8 min, toinor = 14.9 min.
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(S)-tert-butyl(2,3,6,7-tetrahydronaphtho[2,3-b][1,4]dioxin-6-yl) carbamate (3d)

_Boc
HN
Q00
(@)

Colorless oil, 95% vyield, 96% ee.[a]p?* = -20.0 (c = 0.74, CH,Cl,). *H NMR (400 MHz, CDCl;) 6
6.84 (s,1H), 6.59 (s, 1H), 6.38 (d, J = 9.7 Hz, 1H), 5.87-5.82 (m,1H), 4.84(d, J = 8.7 Hz, 1H),
4.79-4.61 (m,1H), 4.23 (s, 4H), 2.54-2.37 (m, 2H), 1.43(s, 9H).The ee of 3d was determined by
HPLC analysis using Daicel Chiralcel AS-H column (25 cm x 0.46 cm ID), conditions: n-
hexane/i-PrOH = 98/2, 0.8mL/min, 254 nM; tmajor=22.7Min, tminor = 25.3 mMin.

(S)-tert-butyl (6,7-dimethoxy-1,2-dihydronaphthalen-1-yl) carbamate (3e)

_Boc
HN

MeO : !

MeO
Colorless oil, 78% vyield, 94% ee.[a]p?® = -43.1 (c = 0.64, CH,Cl,). *H NMR (400 MHz, CDCl;) 6
6.87 (s,1H), 6.60 (s, 1H), 6.42 (d, J = 9.6 Hz, 1H), 5.86-5.82 (m,1H), 4.89 (d, J = 8.8 Hz, 1H),
4.79-4.63 (m, 1H), 3.86 (d, J = 6.6Hz,6H), 2.57-2.42 (m, 2H), 1.41 (s, 9H).The ee of 3e was

determined by HPLC analysis using Daicel Chiralcel OD-H column (25 cm x 0.46 cm ID),
conditions: n-hexane/i-PrOH = 90/10, 0.5 mL/min, 254 nm; tyinor = 10.7 Min, tyajor =11.8 min.

S)-tert-butyl (6,7-dibromo-1,2-dihydronaphthalen-1-yl) carbamate (3f)

_Boc
HN

POe

Br
Colorless oil, 37% vyield, 73% ee.'H NMR (400 MHz, CDCl;) 6 7.55 (s,1H), 7.30 (s, 1H), 6.40 (d,
J=9.6 Hz, 1H), 6.05-6.03 (m,1H), 4.87-4.71 (m, 2H), 2.56-2.39 (m, 2H), 1.44 (s,9H).The ee of

3f was determined by HPLC analysis using Daicel Chiralcel AS-H column (25 cm x 0.46 cm ID),
conditions: n-hexane/i-PrOH = 98/2, 0.2mL/min, 254 NM; tminor = 15.3 Min, tmajor = 16.3 min.

(S)-benzyl (1,2-dihydronaphthalen-1-yl)carbamate (3g)

HN/Cbz

Colorless oil, 87% vyield, 88% ee.[a]p?® = -31.7 (c = 0.64, CH,Cl,). *H NMR (400 MHz, CDCl;) 6
7.37-7.23 (m, 8H), 7.12 (d, /= 7.2 Hz, 1H), 6.56 (d, / = 9.6 Hz, 1H), 6.02-5.98 (m,1H), 5.21-5.09
(m, 3H), 4.98 (dd, J = 14.4 Hz, 6.0 Hz, 1H), 2.66-2.51 (m, 2H). 13C NMR (CDCl;, 100 MHz) &
154.54, 135.34, 133.48, 132.00, 127.49, 127.17, 127.11, 126.83, 126.70, 126.11, 125.51,
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124.57, 65.71, 47.08, 29.38. The ee of 3g was determined by HPLC analysis using Daicel
Chiralcel OJ-H column (25 cm x 0.46 cm ID), conditions: n-hexane/i-PrOH = 90/10,
1.2mL/min, 254 nM; tminor = 14.9 Min, trajor = 17.8min.

(S)-1,2-dihydronaphthalen-1-ol (3h)
OH

Colorless oil, 40% vyield, 66% ee. 'H NMR (400 MHz, CDCl;) 6 7.30 (dd, J = 7.2, 0.7 Hz, 1H),
7.24-7.15 (m, 2H), 7.05 (dd, J = 8.0, 1.3 Hz, 1H),6.48 (d, / = 9.6 Hz,1H), 5.94-5.90 (m, 1H), 4.71
(t, J = 5.3 Hz, 1H), 2.55-2.51 (m, 2H). The ee of 3h was determined by HPLC analysis using
Daicel Chiralcel OD-H column (25 cm x 0.46 cm ID), conditions: n-hexane/i-PrOH = 95/5, 1.0

mL/min, 254 nM; tyinor = 9.8 MIN, tyajor =8.9Min.

(R)-N-(1,2-dihydronaphthalen-1-yl)-4-methylbenzenesulfonamide (3i)

White solid, 42% yield, 98% ee. [0]p?°=25.7(c = 0.44, CH,Cl,). *H NMR (400 MHz, CDCl;) 6 7.73
(d, J=8.4Hz, 2H), 7.28 (t, J = 8.4 Hz, 2H), 7.20 (t, J = 8.4 Hz, 1H), 7.11-7.04 (m, 2H), 6.91 (d, J =
7.6Hz, 1H), 6.51 (d, J = 9.6 Hz, 1H), 5.91-5.87(m, 1H), 4.84 (d, J = 8.4 Hz, 1H), 4.50-4.45 (m,
1H), 2.52-2.39 (m, 5H). *3C NMR (CDCls, 100 MHz): 6 143.3, 138.1, 133.4, 133.1, 129.7, 128.5,
127.9, 127.6, 127.1, 126.9, 126.6, 125.3, 50.9, 31.0, 21.6. The ee of 3i was determined by
HPLC analysis using Daicel Chiralcel AD-H column (25 cm x 0.46 cm ID), conditions: n-

hexane/i-PrOH = 90/10, 1.0mL/min, 254nm; tmajor =16.7min, toiner =18.3min.
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3. NMR Spectra of products

NTODOOO T T~
W= MO0 oW — O
oy s By et e ol b e sl s il
[ S S e S S R N S S S
el
-

|

0 1

EFO1  ADOYZITOBMHZ
Lz H

Fi 10,00 umec

El E5536
&F &00. 1300411 MHz
Wi EM
=B o
=i
£ 150
.Boc
HN
llJ_l_A - A
2, A i T
T T T T T T T T T T T 1
10 9 8 7 6 5 4 3 2 1 0 Ppm
< (W] ’)o )-— Km w oz
o|~|8| 8| o o o )
~ladl=] |~ - ol ol o
0 o < o NO oD DOWONDO @ 2
o © Eg oo © SN8e mmgmgvm ] B Mo
g2 S¥ 533 3@ 8B EIITINN 9 B o
~© o go nnw <+ < < < ol Ny — W
| ! FIFROG
|1V N N/ | S
ﬁ"l
e
|
B
E
B
FL1 - e
pn-BoC R gagbae
S oo we

EN
o

a5y
BB
4

__Ml_‘u‘._ﬁ A g, 5 M o ]

1.06
1.01=
1.00
1.00
2.02
05
24=
20

S6



Supporting information

Boc

MME  POD-Z8C

) i

FROCHD '

e mamin

. P2

PROGAD 5 mm FAG00 Bo-

pliemon” v

SOLVENT CDom

A

[ 3

SN EEZABEH

HLMES  (.iimess Hr

M3 %G mo

! e

B e
i

T Erily

O S0l

o 1

e s V| o u
T T T T T T T T 1
T ] 5 4 3 2 1 0 ppm
| ]
|| (o] mc& r~[|@ leo wrk
o/[®3 2|8 % |~ ] S
ol ol— od|— ol o o
P~ O -~ DO~ NOTNOANTONNDD =D TN OO O MAME  FOD-2.G1B
mmmmmmvmwwrNwhmmm—mvmwm—mmmhhgwomhmg EXFND v
VNMORVARVAVOQIRNNEERONODOODNIITTIITETTIOO®N o
L= == s T e RTo ) W = ST g FTFTUNNNANN NN NN NN NN NN — N D)
- = et FAOEHD 7118008 0447 [
e’ e
SCLENT  coce
NE [
B {2820 He
FDRES 0122286 He
A3 Ave3idcs =
_Boc B Rt
HN B 1.cbiocott sa
(0] %F:é! QJJ!‘%E!D!MH!
g  a==
B, SSiEimoes
o ':.1? :zjr—z
o 100
I _Ll' A Y W O ¥ N L
T T T T T T T T 1
74 6 5 4 3 2 1 0 ppm
/) L | Lok s okl |/ \
o [w]e = o] — 7o) I~
S ‘cg uq‘m o ‘o‘ S
~llol« - =18 d: ol 3]

S7



Supporting information

1.411

J_J A A _J ke N _,/J e 1
T T T T T T T T 1
T 6 5 4 3 2 1 0 ppm
|
(eu %3 [=) =3 cafi~ é— ® «$
cllel= o @B e o ©
B | ) =] Sl © o o
-m S ©mN =0 << @ < =
n 9 ~ O WwT O P~ DM — — ] <+ s R
M T mogo 90 @ W wy W =f o < PROCHH Py
~ o~ © © OO0 o < = < = ol ol oo - Tims i i
| | | PESEND) & e BRGEO B
| | N \\// \I// \\\ V PULPROG :5'“535
SOLVENT oo
NS 1€
s 2
SWH 8223585 Hr
FIDAES 0.1
AQ ‘39826387 sac
AG 144
oW E0.200 usac
DE E50 usec
TE 2953 K
o 1.00000000 so
DO 1

_Boc

&l 35768
SF 400.1300104 MHr
W EM

558 o
L 030H
5 wfo
“ \ Il i ”
o S S thhL_ WA S
T T T T T T T 1
8 7 6 4 3 2 1 0 Ppm

S8

2.07



Supporting information

OO ODNNN O — O — OO0 00O~ OD~DOV~ D O— D~ O —
hc:uor--mtrcum—rxmww—mghomr\w—mommmmmwrxmmmwy—
BOANNNNAN - RN O0NNONr~r— OO R0 0 W© 6O INW MWW
NN~ OODODOOOMUU OO OO T TN NN I Y
et L e | e P S
S N A ~
HN/Cbz
J \h_.' | A JjU\ Moo
T T T T T T T T T 1
8 8 7 6 5 4 3 2 1 0 ppm
L) ] 1
g 8 g\ ‘g’ﬂ ‘g
o=l = |= Qile o
— o — MAME  FOOD-ZEIC
b = 8§88 K 8 &8
w o o oW I~ (3}
- iy NN © < &
\ A |
HN/Cbz
| Il] J l in
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm

S9



Supporting information

CIVEUWENODIOWA~ONRODITAN - OD =DV DO QAU O N e roogs
CoOVDMNMr-r DoV ~ONTONSTTARTONOCONOD LT FTMONN— BRo ]
NN MNGe e m e ee e o0 oMo Ok PO NIa KRB K: R e
e e e e e e e e e e e e e e e e e = IR Ve T BT e To R - i VI o VAT RV N R T L)
L T ] M e e el | ) e By - = PROSHD 7118008 0a47 [
;i 2
SOLVENT COCE
ne )
ns
B wizzoom
FIDREE 0122286 Hr
an
RG 31
o 52,400 s
DE 650 usec
TE 24 K
o1 100000000 sec.
TDO 1
EFO1 4001 324708 MHz
NUC1
Pt 10.00 umeo
8 BES3E
EF 4001300411 Mz
wow EM
ESB o
L8 030Kz
a8 []
FC 100
OH
Jﬂ_l_l ! A A
T T T T T T T T T T T 1
10 9 8 7 6 5 4 3 2 1 0 Ppm
(oS (@) (= < cbK
olo|o| o =1 =] =1
~lail=] |~ " e -
TOONRN~ AT~ OO OOTOOOVDOUWFT —NOAND—-—ONNYT OO HAME. PDD_5-18
DO~ ONOD NN — OO — O NOUNNONMONSOUNDNS O @ EXPNO 067
N ANANANN -~ OO0 0TV OWSEETETTOLEST IO Poe™ ovaords
NSNS NNNNNNNNOOOOUOBLDS SIS TFTaanNnaa o T
| g 151E s ] PROBHD_ 5 mm PABBO 88/
===,/ /s = o =" B
NS 1.
S\%H eDiozlanz
FIDRES 01222686 Hr
AQ 40804966 sec
RG 83.8
ow 62.400 usec
DE 650 psec
D1 1.00000000 seC
oo 1
e CHANNEL 1 oo
TS ER 4001572000 Mz
4 Bt 10.75 usec
HN 8l 36
SF £00.1500031 MKz

| |

(A \
("kawv—[\lo wn =] == w
—12lelelelel |2 2l |a -
adlad|~|adl~ [+ - —| |~ [Ts)

S10



Supporting information

i

§
B ._ oo 8
i mmm bl B+

E ™ g o ]
h ﬁmaﬁﬁn%z 1
995 le—

gen e—

086'05—

982Gl

609921+ _,
786921 O
LI0L2L é

vwm.mN—%
988 /21—
6S¥acl N
089621 \
6S0°EEL
CLEEEL L___\__‘

Z60 mmﬁm
LEEEVL

s
HN

0 ppm

160 150 140 130 120 110 100 S0 80 70 60 50 40 30 20 10

170

S11



Supporting information

4. HPLC Spectra of Products
Note: All of the racemic products were prepared by using (+)-binap as ligand.
Racemic:

FADT &, Wewvelengih= 254 nm (F DD DD-2 K H000562 50
Al -

0

9198

S0

40 |

=0

20 -

Peak RetTime Type  Width Area Height Area
8 [min] [min] [maT* =] [mA ] %
o e e lesssseras eEeases |
1 2.117 BE 0.1909 &82Z4.81531 B6.309390 50.294¢6
Z 9.196 BE 0.2338 815.15289 53.46169 49,7054
HN/Boc

3a

Enantioenriched:

WD & WWavelength=254 nm (FODW DD -1 7 SB 000656 00
maAL

o

s00 —

S00

400 —

Fo0 -

200

100 -

2413

Peak RetTime Type  Width Area Height Area
H [min] [min] [mATT* 3] [maTT] %

e o bR e ik ezansssnys et bemremses I
1 8.115 EE 0.1813 369.46960 31.388€63 3.9468
2 89.207 EEB 0.2146 3991.88281 637.47467 9Q6.0532
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H';‘ Boc
3a’
Enantioenriched:
WADT A Wavelenogth=254 nm (FODDW DD -1 7 720003530
200
25 S
: 3 3 35 =i =
Peak RetTime Type  Width Area Height Area
# [min] [toin] [mAT* 5] [tATT] %

1 7.988 BV 0.1785 2461.13013 211.89738 93.85Z29

& 9.029 VB 0.23653 161.19783 10.42110 B.1471
,Boc
HN
3b
Racemic:

WD B, Wavelengih= 254 nm (F DD DD -2 598 & Je0 = 2 0
Al

200
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125 4
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75
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Peak RetTime Type  Width Area Height Area

1 15.506 BV 0.3330 4e69.07178 Z214.47264 47,6308
2 16.63531 VE 0.3814 5123 .28223 2Z0Z.36613 52,3192

Enantioenriched:

WD A Wavelength=254 nm (PODWPDD-2-598000354 0
maAll [
200 7 it
175 =
150 E
125 4
100 3
75 4
50 4 g
25 3 "
3
11 1I2 1‘3 ‘1I4 1I5 1;3 1I?' 1I8 1I9 min
Peak RetTime Type  Width Area Height Area
# [min] [min] [mat* =] [mAT] %
il ettt el Bt | e naen e sssaress I
1 15.699 EE 0.3136 Z69.1cd64d 13.1c284 J.0837
2 16.877 BE 0.3529 502z5.48486 218.01230 94.9163
_Boc
HN
0
L
O
3c
Racemic:
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mAl o
25
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Peak RetTime Type Width Area Height Area

1 14.009 BV 0.338%8 €e14.23730 27.90339 49,9564
2 15.206 VEB 0.4259 615.36017 22.23675 50.043¢6

Enantioenriched:
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2 14.908 EE 0.3687 s0.1e080 2.145895 3.1754
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Peak RetTime Type  Width Area Height Area
# [min] [roin] [mall* =] [mATT] %
e EEE e |==== = m - |-mmmm oo - | === mmm oo e |
1 Z2Z2.869 EE 0.8012 2Z806.99170 33.66749 49.9302
2 25.451 BE 0.95789 2809.214c0 45.08805 50.019%
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30
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20 2z 2 o 28 min
Peak RetTime Type  Width Area Height Area
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smesilissssTEn [fe=smilssssesn femenssmmns [fessssssnns et |
1 22.7Z4 BE 0.8169 23375.41870 £3.01539 93.:2821
& Z5.320 PP 0.7845 58 .999482 1.25344 1.7179
_Boc
HN
$ee
O
3e
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Peak RetTime Type Width Area Height Area
# [min] [min] [mATT* =] [maTr] %
e |-===|====-—- | === - | ==-—mm—- - |- —————- |
1 10.503 EE 0.2311 4671.27295 307.69165 50.5051
2 11.875 BE 0.2555 4577 .82959 2Z74.p1224 49,4949

Enantioenriched:

YWD A Wavelength=254 nm (PDDWP DD -2-89410-32-222017-03-29.0)
maAL ()
20 [
B0 —_
40 —
20 4 =]
. =
g 3 10 1 12 13 14 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAT* =] [tAh1T] g
e sossizsenrns rsssrseens iersmsmanes lensmmros |
1 10.700 EE 0.zZ839 F1.12031 3.24:24%8 3.043 6
2 11.203 EE 0.3178 1947 .04089 02.43177 95.9564
_Boc
HN
"0
Br
3f
Racemic:

WD &, Wavelength=254 nm (F D0 DD-2-67 0 8 0294 0
maAlLl < o

2314

60
40

20+
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Supporting information

Peak RetTime Type Width Area Height Area
# [min] [min] [mAT* =] [maTr] %
s |Enssan Prees |dhanats fad sees tas |ssfeestens pessssers |
1 15.340 VvV 0.2965 1768.433584 90.66959 49,8797

Z 16.314 VE 0.31539 1776.96155 B6.06Z16 50.1203

Enantioenriched:
VD &, Waavelenaih=254 nm (P 0D DD-2 5 rB 000299 07
mALl ] .
250 1
200 —-
150 —
100 o
a0 g
i}
1I2 1I4 1IB 1I3 2‘0 min
Peak RetTime Type  Width Area Height Area
B [min] [min] [mAT* =] [mATT] %
st Bty [mmssinsmsnss e e e e e et i B e I
1 15.329 BV 0.2935 #846.28113 4z 48787  13.5459
2 16.291 VE 0.3030 5401.23926 272.76181 86.4541
,Cbz
&
39
Racemic:

VDT &, W avelength=254 im ([P0 0P DD-2-6aC gl 027 6.0

1004

17986

50
50 |
40

204
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Supporting information

Peak RetTime Type  Width Area Height Area
# [min] [min] [maT* =] [mA1] %
s [Hieends [sme e hnea i [+ = emsanios |2t mmmmase [ssmemns |
1 14.930 EE 0.3905 2744 .64990 107.99549 49.388330
Z 17.986 EBE O.5006 2745.97241 g84.16503 50.012Z0

Enantioenriched:

DT &, Wavelengih=254 nm (P DDP DD -2 B3C000277 07
mALl -] (=]
100
80
B0+
400 -
i) T
8 8 10 1 1 15 185 2 "min
Peak RetTime Type Width Area Height Area
# [min] [min] [maT* =] [rnATT] %
e e s bemealasmes it e bemmamsesass Rezrmsmss I
1 14.873% BE 0.3926 Z45.56987 8.594132 6.0B73
£ 17.752 BE 0.4938 3801.82617 117.40385 93.9327
O
3h
Racemic:

SAADT A Wavelength=254 nm (FDDWFJ-Z2 422000263 D)
mall

160 o
140
120 o
100 o
50
B0
40

20
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Supporting information

Peak RetTime Type  Width Area Height Area
# [min] [min] [MATT* =] [maTT] %
el e e el b Prresrmetae s e b s I
1 g2.988 BV 0.1889 2116.86841 172.88521 49,7181
2 Q.86 VE 0.209% 2140.875398  157.89984 50.2319

Enantioenriched:

Peak RetTime Type  Width Area Height Area
# [tin] [toin] [WAT* =] [mAT] %
mecslnnrnses lemssdsnarans Bty eyt rt s tessnneas I
1 8.927 BV 0.1877 1309.50452 147.97963 32.90389
2 9.7538 VB 0.2Z089 370.78247 27.21755 17.0061
Ts
"
3i
Racemic:

VD1 &, Wavelengih=254 nm (P DD P DD 2008 B R0E31 0)

317
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Supporting information

Peak RetTime Type  Width Area Height Area
E [min] [min] [mATT* 5] [mATT] %
bt et Ermmmiissssmars e e e et s etk e I
1 16.794 EE 0.4224 361.49081 13.08208 50.1490
2 18.317 BE 0.4583 359.34232 12.00273 49,8510

Enantioenriched:

WD A, Wavelenoth=254 nm (PDDOP DD-3-33C 0006352 0)
mall 4 =+

250
200
150
100—5

50

15.332

o0

3 10 17 M 15 15 20 i
Peak RetTime Type  Width Area Height Area
# [toin] [min] [wAT* =] [mAT] %
T i s it
2 18.33Z BE 0.4156 77.60044 2.87204 0.9035
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