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General

All chemicals were obtained from commercial sources and used as received. NMR spectra
were recorded in a Bruker DPX-400 Advance spectrometer, operating at 400.13 MHz for 1H-
NMR, 100.61 MHz for 13C-NMR and 162.12 MHz for 31P-NMR. Shifts are referenced to
the internal solvent signals (1K8:7.26 ppm, 13C$é 77.0 ppm for CDG). Analytical CSP-

HPLC was performed using a Chiralpak IB (4.6 mm x 25 cm) column. Electrospray mass
spectra were recorded on a Mass Lynx NT V 3.4 on a Waters 600 controller connected to a
996 photodiode array detector with methanol, water or ethanol as carrier solvents. Infrared
spectra were recorded on a Mattson Genesis Il FTIR spectrometer equipped with a Gateway
2000 4DX2-66 workstation and on a Perkin Elmer Spectrum One FT-IR Spectrometer
equipped with Universal ATR sampling accessory. Toluene was distilled from calcium

hydride.
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General Procedure A: Synthesis of imines, aminals and oxazolidines.

A vial was charged with aldehyde (0.085 mmol), amine, amino alcohol or diamine or (0.085
mmol) and anhydrous toluene (0.2 mL). To this was added 4A molecular sieves and the vial
was sealed. The reaction was then stirred at 70 °C overnight. Mixtures were then added

directly to the catalytic reaction or the solvent was evaporated for NMR analysis.
General Procedure B: Synthesis of oxazolines, imidazolines and thiazolines.

A vial was charged with imidate (0.085 mmol), amino alcohol, diamine or aminothiol (0.085
mmol) and anhydrous toluene (0.2 mL). To this was added 4A molecular sieves and the vial
was sealed. The reaction was then stirred at 70 °C overnight. Mixtures were then added

directly to the catalytic reaction or the solvent was evaporated for NMR analysis.

Iminel

PhP O

Ph toluene, 70 °C EIPP h,
+
H2N4< mol. sieves - N\rph

'H-NMR & (400 MHz, CDC}) 8.98 (d, 1H,) = 4.7 Hz), 8.05 (dd, 1H] = 7.4, 3.8 Hz), 7.45-
7.21 (m, 17H, Ar), 6.90 (dd, 1H,= 7.4, 5.0 Hz), 4.45 (q, 1H,96.6 Hz, N&), 1.39 (d, 3H,
J = 6.6 Hz, G5). ¥®C-NMR & (100 MHz, CDC}) 157.8 (d,J = 20.3 Hz,CH=N), 144.3
(quat.), 139.1 (dJ = 16.9 Hz, quat.), 137.0 (d,= 19.2 Hz, quat.), 136.1 (d,= 21.2 Hz,
quat.), 133.8 (d) = 5.8 Hz), 133.6 (dJ = 5.7 Hz), 132.7, 129.7, 128.4, 128.2J¢; 7.1 Hz),
127.9, 127.6 (dJ = 4.0 Hz), 126.2, 69.3 (IGH(CHs)), 24.1 ((N-CHCH3)). 3'P-NMR &
(162MHz, CDCE) -11.9. HRMS calcd for §H24NP[M + H]* 394.1710, found 394.1725.

Congstent with literature value's.
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Aminal 4
rPh Ph
(0] e
N | HN.. toluene, 70 °C N Q
S + ] N N
| HN mol. sieves ‘ N _
= K _— Ph
Ph

'H-NMR & (400 MHz, CDC}) 8.40 (d, k= 4.5 Hz, 1H, Py-6-H), 7.53 (td,37.6, 1.6 Hz, 1H,
Ar), 7.37 (d,J = 7.8 Hz, 1H, Ar), 7.23-7.02 (m, 11H, Ar), 4.74 (s, 1H, N-§), 3.85 (d,J =
13.8 Hz, Ph-@H), 3.80 (d,J = 13.8 Hz, Ph-8H), 3.53 (d,J = 14.5 Hz, Ph-@H), 3.47 (d,J

= 14.5 Hz, Ph-@H), 3.05-2.91 (m, 1H, BN), 2.59-2.45 (m, 1H, BN), 1.90-1.61 (m, 4H, 2
X CHy), 1.40-1.06 (m, 4H, 2 x CHl *C-NMR & (100 MHz, CDC}) 161.2 (Py-6-C), 147.7,
140.5, 138.8134.9, 128.5, 127.6, 127.3, 127.2, 126.0, 125.8, 123.6, 121.6, 8TOAN)N-
68.4 (benzyl), 67.0 (benzyl), 56.CKIN), 52.0 CHN), 29.8, 29.5, 24.09, 24.08. IR (NaCl
disk) v/icmi' 3027, 2929, 2857, 1637, 1588, 1452, 1434, 736. HRMS calccdepdSlz [M +

H]* 384.2448, dund 384.2440. Consistent with literature valties.

Oxazolidine 5

O I \ \
| HN o N N NN
NG ) toluene, 70 °C @ . </ Vol
| mol. sieves — ') = 0)
P HO™ ~Ph Ph "
5 major 5 minor

As reported previousfya mixture of two diastereomers were formed in a 5.6:1 ratio.

Major diastereomerH-NMR & (400 MHz, CDC}) 8.67 (d, 1H,) = 4.7 Hz, Py-6-H), 5.23 (d,
1H, J = 8.1 Hz, Ph@), 4.87 (s, 1H, N-&-0O), 3.10-3.01 (m, 1H, BCHgy), 2.34 (s, 3H,

NCHs), 0.81 (d, 3H, J 6.3 Hz, CHGH5).
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Minor diastereomerH-NMR § (400 MHz, CDC}) 8.64 (d, 1H,) = 4.8 Hz, Py-6-H), 5.65 (d,
1H,J = 5.1 Hz, Ph@), 5.44 (s, 1H, N-6-0O), 3.79-3.71 (m, 1H, BCHy), 2.37 (s, 3H,

NCHs), 0.76 (d, 3H, J 6.6 Hz, CHGHs).

Aromatic protons overlapped and could not be assigned to the diastereomers, as reported
previously* Combined aromatic region: 7.87-7.75 (m, Ar), 7.72-7.63 (m, Ar), 7.50%d.8

Hz, Ar), 7.38 (dd, & 15.3, 7.0 Hz), 7.34-7.24 (m, Ar).

Major diastereomer**C-NMR & (100MHz, CDC}) 148.7, 139.3, 136.6, 127.7, 126.9, 125.9,

125.4, 123.0, 98.4 (}T-0), 82.4 (Ph-El), 63.8 CHCHa), 35.6 (NCH3), 14.4 (CHCHy).

Minor diastereomer*C-NMR & (100MHz, CDC}) 157.7, 148.5, 136.4, 127.6, 127.5, 127.3,

123.4, 121.7, 95.1 (C-0O), 82.3 (Ph-El), 61.1 CHCHy), 31.1 (NCH3), 8.6 (CHGH5).
IR (NaCl disk) vicni (mixture)2969, 2846, 2795, 1713, 1591, 1502, 1456, 1437, 1059, 1038, 701.

HRMS calcd for GeH1aN-O (mixture) [M + HJ 255.1502, found 255.1497.

Oxazoline7
NH . NI
toluene, 70 °C
N\ OMe * . N\ (0]
| H,N  OH mol. sieves |
pZ P

'H-NMR 8 (400 MHz, CDC4) 8.71 (d, 1H, = 4.7 Hz, Py-6-H), 8.06 (d, 1H,= 7.8 Hz, Py-
3-H), 7.81-7.74 (m, 1H, Py), 7.42-7.37 (m, 1H, Py), 4.54-4.48 (m, 1HN)C4.25-4.13 (m,
2H, -CH,0), 1.95-1.89 (m, 1H,-8(CHa),), 1.06 (d, 3HJ = 6.8 Hz, G3), 0.95 (d, 3HJ =

6.8Hz, GHs). *C-NMR & (100MHz, CDC}) 162.1, 149.3, 146.4, 136.2, 125.0, 123.5, 72.5,
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70.3, 32.3 (€l), 18.6 CHa), 17.7 CHa). IR (NaCl disk) vicrit 3059, 2960, 2873, 1650,
1583, 14681440, 1363, 1291, 1256, 746. HRMS calcd faiHGN,O [M + H]* 119.1179,

found 119.1183. @Gnsistent with literature valués.

Imidazolidine 8

NH NQ
N toluene, 70 °C N | N
H

+ N
B OMe H,N  NH,  mol. sieves |

'H-NMR & (400 MHz, CDC}) 8.51 (d, 1H,J =4.6 Hz, Py-6-H), 8.13 (d, 1H, = 7.8 Hz, Py-
3-H), 7.83-7.75 (m, 1H, Py), 7.29 (m, 1H, Py), 3.20-3.09 (br m, 2H, 2 x CH) 2.31-2.19 (br
m, 2H, CH), 1.83-1.72 (br m, 2H, CHi, 1.58-1.45 (br m, 2H, CHl 1.36- 1.24 (br m, 2H,
CH,). *C-NMR & (100 MHz, CDC}) 165.3, 148.8, 148.5, 136.7, 125.3, 122.2, 30.8,JCH
25.0 CH,). Peak reported at 71.1 as broadt observed. IR (NaCl disk) v/ch8944, 3690,
3054, 2987, 1594, 1265, 896. NIS calcd for GoHigN3[M + H]* 202.1339, found 202.1344.

Condstent with literature values.

Thiazoline 9
QOzl\/le
NH HS N
N j\ toluene, 70 °C |/>
7 oMe o ® ) Ny s
| HsN~ "CO,Me  mol. sieves |
% cl® NaHCO, _

Prepared as per Procedure B, except one equivalent of NaM&(rharged to the vial at the

start of the reaction.



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

'H-NMR & (400 MHz, CDCH#) 8.68 (d, 1H, = 4.8 Hz, Py-6-H), 8.19 (d, 1H,= 7.9 Hz, Py-
3-H), 7.83-7.78 (m, 1H, Py), 7.43-7.40 (m, 1H, Py), 5.40 (t, 1H,9.5 Hz, -GICO;Me),
3.87 (s 3H, -CHs), 3.72-3.61 (m, 2H, -B,CH). **C-NMR & (100MHz, CDCJ) 173.1, 170.8,
150.1, 148.9136.2, 125.4, 121.5, 78.5, 52.4, 33.9. IR (NaCl disk) #/@&h09, 2877, 1585,
1138, 887.HRMS calcd for GoH1gN20,S [M + H]* 223.0536, found 223.0531. Consistent

with literature value§.

Imine 10

N | Ph toluene, 70 °C | ~N

+
A H2N mol. sieves ~ N Tph

H-NMR § (400 MHz, CDC}) 8.48 (d, 1H, ¥ 45 Hz, Py-6-H), 8.37 (s, 1H, CH=N), 7.95 (d,
1H,J = 7.2 Hz, Py-3-H), 7.49 (ap t, 1H), 7.39-7.29 (m, 2H), 7.27-7.17 (m, 2H), 7.17-6.98 (m,
2H), 4.51 (g, 1H,J = 6.6 Hz, CH), 1.49 (d, 3H] = 6.6 Hz, CH). *C-NMR & (100MHz,
CDCl3) 160.0, 154.3, 148.9, 144.1, 136.1, 128.1, 126.6, 126.3, 124.3, 121.0, 69.2 (CH), 24.2
(CHs). IR (NaCl disk) vicrit 3059, 2971, 2926, 2860, 1645, 1586, 1467, 1436, 1370, 761.
HRMS calcd for G4H1aN, [M + H]* 211.1235, found 211.1239. Consistent with literature

values’

Bismine 11

(0] R
N | Q toluene, 70 °C —N N—
2 | h * 3 mol. sieves /N 7 N\

_ H,N  NH,
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'H-NMR & (400 MHz, CDC}) 8.52 (d, 2H, ¥ 4.8 Hz, Py-6-H), 8.29 (s, 2H, CH=N), 7.86 (d,
2H,J = 7.9 Hz, Py-3-H), 7.61 (ap t, 2H, Py), 7.23-7.16 (m, 2H, Py), 3.59-3.42 (m, 2H), 1.89-
1.78 (m, 6H), 1.53-1.45 (m, 2H)®*C-NMR & (100MHz, CDC}) 161.4, 154.6 (q), 149.2, 136.4,
124.5,121.3, 73.6 (CH), 32.7 (Gii 24.3 (CH). IR (NaCl disk) v/crit 2928, 2842, 1714, 1644,
1587, 1467992. HRMS calcd for GH2oN4[M + H]* 293.1766, found 293.175@0nsistent

with literature values.

Equilibration mixture (12, 11 and 27)

AN \N\“Q
2 |

_N NH,
12

(@)
N I Q toluene, 70 °C “
2 N + 2 .
| N mol. sieves
= H2N NH2
N 2 +
~—N N= \

1 27

The equilibrium mixture contained monoimid2 and diaminell (with unreacted diamine

27) in a 3:1 ratio as measured By-NMR.

Conpound12: *H-NMR & (400 MHz, CDC}) 8.67 (d, 1H,J = 4.8 Hz, Py-6-H), 8.46 (s, 1H,
CH=N), 7.99 (d, 1HJ = 7.9 Hz, Py-3-H), 7.75 (ap t, 1H, Py), 7.36-7.30 (m, 1H, Py), 3.00-
2.85 (m, 2H, 2 x €-N), 2.0-1.1 (m, overlapping with compountik and27, 4 x CH,). The

presence of compounds 12, 11 and 27 was confirmed by mass spectroscopy.



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

Imine 13

O
N | . @ toluene, 70 °C | N \N%
| mol. sieves _N

pZ H,N

'H-NMR § (400 MHz, CDC}) 8.66 (m, 1H, Py-6-H), 8.55 (s, IHHEN), 8.07 (dt, 1H,J =

8.0, 1.0 Hz, Py-3-H), 7.77-7.68 (m, 1H, Ar), 7.36-7.26 (m, 2H, Ar), 7.26-7.10 (m, 3H, Ar),
5.03 (ap t, 1H, €N), 3.16 (ddd, 1HJ = 15.8, 8.7, 4.2 Hz, I8H), 3.05-2.91 (m, 1H, BH),
2.60-2.43 (m, 1H, 8H), 2.29 (dddd, 1HJ = 12.8, 8.7, 8.0, 6.6 Hz, ). **C-NMR &
(100MHz, CDC) 161.4, 154.7 (q), 149.4, 144.0 (q), 143.8 (q), 136.6, 127.8, 126.5, 124.9,
124.8, 124.4121.5, 74.7 (CH), 34.1 (GHi 31.1 (CH). IR (NaCl disk) v/crit 2934, 2851,
1641, 15871567, 1467, 14360]*% =+64.4 (c 0.7, CHG). HRMS calcd for GH1N2 [M +

H]* 245.1055, dund 245.1067.

Oxazoline 14

Ph
NH Ph N/g
N _3_\ toluene, 70 °C N |
AN OMe * . AN 0]
| H,N  OH  mol sieves |
= =

'H-NMR § (400 MHz, CDC}) 8.71 (d, 1H,) = 4.7 Hz, Py-6-H), 8.06 (d, 1H,= 7.9 Hz, Py-

3-H), 7.82-7.72 (m, 1H, Py-4-H), 7.40 (dd, DH 7.5, 4.7 Hz, Py-5-H), 7.35-7.27 (m, 2H,
Ph), 7.28-7.20 (m, 3H, Ph), 4.71-4.61 (m, 1#,@-H), 4.45 (ap t, 1H, B, 5-H), 4.23 (ap t,

1H, CH, 5-H), 3.30 (dd, 1H) = 13.8, 5.0 Hz, €l,), 2.76 (dd, 1H,) = 13.8, 9.1 Hz, €).
13C-NMR § (100MHz, CDC}) 162.7 (q), 149.3, 146.3 (q), 137.3 (q), 136.21, 128. 8, 128.2,

126.1, 125.2123.5, 72.1 (Ch), 67.7 (CH), 41.2 (CH. IR (NaCl disk) v/crit 3084, 2980,
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2860, 1641, 1469, 1440, 1363, 1099. HRMS calcd fgHGN,O [M + H]" 239.1184, found

239.1189. ©ndstent with literature values.

Imine 15

OH
oH (|) Ph toluene, 70 °C @/
©) * H2N’< mol. sieves ~N__Ph

'H-NMR § (400 MHz, CDC}) 13.58 (s, 1H, OH), 8.40 (s, IHHEN), 7.41-7.25 (m, 6H,

Ar), 7.24-7.17 (m, 1H, Ar), 6.98 (d, 1H,= 8.3 Hz, Ar), 6.87 (ap t, 1H), 4.54 (q, 1= 6.7
Hz, CH), 1.63 (d, 3HJ = 6.7 Hz, CH). *C-NMR & (100MHz, CDC}) 163.5 CH=N), 161.1
(q), 143.9 (q), 132.4, 131.5, 128.7, 127.3, 126.5, 118.9 (q), 118.7, 117.0,068,626.0
(CHs). IR (NaCl disk) v/crit 3062, 3032, 2980, 2880, 1664, 1622, 1578, 1454. HRMS calcd

for CisH1sNO[M + H]* 226.1232, found 226.1234. Consistent with literature values.

Imine 16

(©-TolP O

Ph toluene, 70 °C @(P/(O_TOI)Z
+
H2N4< mol. sieves Z N\rph

'H-NMR & (400 MHz, CDC}) 8.98 (d, 1H,J = 5.1Hz, 1H, CH=N), 8.15-8.07 (m, 1H, Ar),

7.43 (apt t, 1H, Ar), 7.34-7.17 (m, 9H, Ar), 7.16-7.05 (m, 3H, Ar), 6.87 (dd) £+6.8, 4.6
Hz, Ar), 6.81 (dd, 2H = 11.1, 6.6 Hz), 4.46 (q, 1H,= 6.6 Hz, NG{(CH3)), 2.44 (d, 6H,) =
13.8Hz, ArCH), 1.42 (d, 3H,J = 6.6 Hz, NCH(®3)). **C-NMR & (100MHz, CDC}) 158.3
(d, J = 22.8 Hz,CH=N), 144.7 (q), 142.6 (d] = 7.2 Hz, tolylC-CHs), 142.3 (dJ = 7.5 Hz,
tolyl'’ C-CHs), 140.0 (d, ¥ 17.6 Hz,C-CH=N), 136.0 (d,J = 17.5 Hz, P-{; 134.5 (dJ = 9.9

9
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Hz, tolyl P-Q, 134.3(d, J = 10.3 Hz, tolyl’ P€), 133.7, 133.5, 133.3, 130.3, 130.1J¢; 1.9
Hz, tolyl C-C-CHg), 130.07 (dJ = 1.7 Hz, tolyl' C-C-CHs), 128.9, 128.86, 128.82, 128.3
(Ph-3-C), 127.8 (d,J = 4.2 Hz), 126.6 (Ph-4-C), 126.3 (Ph-2-C), 69.5QN), 24.4
(NCH(CHa)), 21.3 (d,J = 21.7 Hz, tolylCHs). **P-NMR 6 (162MHz, CDC}) -28.5. IR (NaCl
disk) vicm® 2967, 2923, 1634, 1451, 1376, 908. HRMS calcd fesHENP [M + H]*

422.2038, found 422.2031.

Imine 17

)
N | tBu toluene, 70 °C | ~N
+
| ) HzN mol. sieves NS NTtBu

'H-NMR & (400 MHz, CDC}) 8.30 (s, 1H, CH=N), 7.87 (d, 1H,= 7.8Hz, Py), 7.60 (ap t,
1H, Py-4-H), 7.14 (d, 1H] = 7.6 Hz, Py), 3.04 (q, 181= 6.5Hz, CH), 2.58 (s, 3H, ArG)
1.15 @, 3H,J = 6.5Hz, CH), 0.91 (s, 9H, C(CHs). *C-NMR & (100MHz, CDC}) 159.5,
157.4, 154.1136.3, 123.6, 117.6, 74.8, 33.8, 26.2, 23.9, 16.8. IR (NaCl disk)’v&964,
2868,1653,1647, 1591, 1575, 1457, 1363, 1120, 78F% =+51.1 (c 0.6, CHG). HRMS

cdcd for CisHaoN2 [M + NaJ* 227.1524, found 227.1517.

Imine 18

N ? Ph toluene, 70 °C N Ph
N + H2N’< mol. sieves \ N
| P Y

'H-NMR & (400 MHz, CDC}) 8.66 (s, 1H, CH=N), 8.27 (d, 1K= 8.6 Hz, Ar), 8.21 (d, 1H,

J = 8.6 Hz, Ar), 8.14 (d, 1H] = 8.5 Hz, Ar), 7.83 (d, 1H] = 8.1Hz, Ar), 7.74 (dd, 1H] =

8.3, 7.1 Hz, Ar), 7.57 (dd, 1H,98.0, 7.0 Hz, Ar), 7.49 (d, 1H,57.9 Hz, Ar), 7.38 (dd, 2H,

10
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J=18.1, 7.0 Hz, Ar), 7.30-7.25 (m, 1H, Ar), 4.73 (q, 1H; 6.6 Hz, G), 1.66 (d, 3H,J =

6.6 Hz, GHs). *C-NMR & (100MHz, CDC}) 160.5, 154.6, 147.3, 144.1, 136.0, 129.3, 129.1,
128.3, 128.1127.3, 127.0, 126.6, 126.3, 118.2, 69.2, 24.2. IR (NaCl disk) V083, 2967,
2861, 16331595, 1560, 1505, 136#HRMS calcd for GsHigN2 [M + H]* 261.1392, found

261.1388. Coristent with literature valu€$.

Imine 19

| Ph toluene, 70 °C X
N + ‘ N
| H2N’< mol. sieves AN

> )

'H-NMR & (400 MHz, CDCH}) 8.48 (s, 1H, CH=N), 7.95 (d, 1H,= 7.7 Hz, Ar), 7.62-7.68

(m, 1H, Ar), 7.42-7.51 (m, 2H, Ar), 7.33-7.40 (m, 2H, Ar), 7.20 (d, 1H,7.7 Hz, Ar), 4.65

(q, 1H,J = 6.7 Hz, GICHs), 2.61 (s, 3H, PyrCh), 1.63 (d, 3HJ = 6.7 Hz, CH®,). *°C-
NMR & (100MHz, CDC}) 160.4 (CH=N), 157.5, 153.8, 144.1, 136.3, 128.0, 126.5, 126.3,
125.4,123.9,117.9, 69.1 (CH), 24.1 (G} 23.9 (CH). IR (NaCl disk) v/crit 3388, 3061,
2971, 29262861, 1711, 1645, 1591, 1453. HRMS calcd fesHzsN, [M + H]* 225.1392,

found 225.1395. @Gnsistent with literature valués.

Imine 20

| tBu toluene, 70 °C XN
| N T HyN mol. sieves |

A A tBu
_ T

11
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'H-NMR & (400 MHz, CDC}) 8.63 (d, 1H, * 4.8 Hz, Py-6-H), 8.34 (s, 1H, CH=N), 8.06 (d,
1H,J = 7.9 Hz, Py), 7.73 (apt t, 1H, Py), 7.30 (dd, 31 7.4 Hz, 4.8 Hz, Py-5-H), 3.08 (q,
1H, J = 6.5 Hz, CH), 1.18 (d, 3H) = 6.5 Hz, CH®3), 0.94 (s, 9H, tBu)*C-NMR §
(100MHz, CDCE) 159.1 (CH=N), 154.6, 148.8, 136.0, 124.0, 120.7, 74.8, 338 Hs),
26.1 (Bu), 16.8 (CKCH3). IR (NaCl disk) v/crit 2964, 2905, 2869, 1648, 1588, 1568, 1436,
1364. HRMS calcd for GHigN2 [M + H]+ 191.1548, found 191.1550. Consistent with

literature value&

Imine 21

OH Ph toluene, 70 °C OH
+
HzN’< mol. sieves N._Ph
O . ~
02N ~ 02N

'H-NMR & (400 MHz, CDC}) 14.93 (s, 1H, OH), 8.43 (s, 1H, CH=N), 8.18-8.30 (m, 2H,
Ar), 7.31-7.51 (m, 6H, Ar), 7.01 (d, 18,= 9.1 Hz, Ar), 4.72 (q, 1H] = 6.6 Hz, CH), 1.73
(d, 3H,J = 6.6 Hz, CH). 13C-NMR & (100MHz, CDC}) 168.4, 161.9, 141.5, 138.5, 128.6,
127.80, 127.75127.5, 126.0, 118.4, 116.5, 66.7 (CH), 23.7 {CHR (NaCl disk) v/crit
2971, 17391633, 1481, 1353. HRMS calcd forg814N,03 [M - O + H]" 255.1134, found

255.1143. Coristent with literature values.

12
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Imine 22

OH Ph  toluene, 70 °C OH
/@E/O * HzN’< mol. sieves ~N__Ph
MeO — MeO T

'H-NMR & (400 MHz, CDCH#) 8.40 (s, 1H, CH=N), 7.35-7.43 (m, 4H, Ar), 7.26-7.34 (m, 1H,
Ar), 6.92-6.99 (m, 2H, Ar), 6.80 (d, 1H,= 2.6 Hz, Ar), 4.58 (q, 1HJ = 6.7 Hz, GICHy),

3.80 6, 3H, ArOCH), 1.66 (d, 3H,J = 6.7 Hz, CH®5). *C-NMR & (100MHz, CDCH})
162.7, 154.7(q), 151.5 (q), 143.3 (q), 128.2, 126.8, 126.0, 118.8, 118.0 (q), 117.2, 114.5,
68.2 (CHCH3), 55.5 (ArOCH), 24.6 (CHCH3). IR (NaCl disk) v/crit 3032, 2973, 2930,
2899, 1630,1584, 1490. HRMS calcd for ;¢H:;0,N [M + H]* 256.1338, found

256.1346.Coristent with literature values.

Imine 23

Ph,

PPh, tBu  toluene, 70 °C P
* HN= :
©/\/O 2 mol. sieves _N tBu
_ T

'H-NMR & (400 MHz, CDC}) 8.83 (d, 1H,) = 4.8Hz, CH=N), 8.03 (ddd, 1H,= 7.6 Hz, 4.0
Hz, 1.4 Hz, Ar), 7.42 (apt t, 1H, Ar), 7.24-7.39 (m, 10H, Ar), 6.88 (ddd,J1#l7.6 Hz, 4.8
Hz, 1.4 Hz, Ar), 2.87 (q, 1H] = 6.5 Hz, CH), 0.91 (d, 3H] = 6.5 Hz, CH), 0.85 (s, 9H,
tBu). *C-NMR & (100MHz, CDC}) 157.3 (d,J = 20.5 Hz, CH=N), 139.8 (d] = 16.9 Hz,
Ar, quat.), 137.1 (d) = 19.3 Hz, Ar, quat.), 136.7 (d,= 9.8 Hz, Ar, quat.), 136.5 (d,= 9.5

Hz, Ar, quat.), 134.3, 134.2, 134.1, 134.0, 133.0, 129.8, 128.9, 128.6, 128.5, 12~84(4,

13
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Hz, Ar), 75.7 (CH), 34.2Q(CHs)3), 126.6 (tBu), 17.1 (CH. *'P-NMR & (162MHz, CDC}) -
12.9. R (NaCl disk) v/crit 3053, 2968, 2864, 1739, 1637, 1433, 1368. HRMS calcd for

CasH2gNP [M + H]+ 374.2038, found 374.2033.

Imine 24

N toluene, 70 °C NN '
| N + ) |
mol. sieves ~ =N

N0
H,N

'H-NMR § (400 MHz, CDC}) 8.68 (d, 1HJ = 3.6 Hz, Py-6-H), 8.56 (s, 1H, CH=N), 8.16 (d,
1H,J = 7.8 Hz), 7.81-7.95 (m, 4H, Ar), 7.78 (apt t, 1H, Ar), 7.63 (d, 1H,8.4 Hz, Ar),
7.41-7.55 (m, 2H, Ar), 7.31-7.40 (m, 1H, Ar), 4.85 (q, TH; 6.5 Hz, CH), 1.74 (d, 3H) =

6.5 Hz, CH). **C-NMR & (100MHz, CDC}) 160.2, 154.3, 149.0, 141.5, 136.1, 133.0, 132.2,
127.7, 127.5127.2, 126.1, 124.8, 124.6, 124.3, 121.1, 69.2 (CH), 24.3)(TRI (NaCl disk)
viem™ 3048, 3009, 2979, 2966, 2924, 2858, 1648, 1599, 1567, 143% £ +68.9 (c 1.6,

CHClIs). HRMS calcd for GgHigNo [M + H]™ 261.1392, found 261.1397.

Imine 25

Phy

PPh, Cy toluene, 70 °C P
T HoN i
0 2 mol. sieves ~ NTCY

'H-NMR & (400 MHz, CDC}) 8.82 (d, 1H,) = 4.6 Hz, CH=N), 7.99 (dd, 1H,= 7.5 Hz, 3.9
Hz, Ar), 7.21-7.47 (m, 12H, Ar), 6.86 (apt t, 2H, Ar), 2.89 (apt quint, 1H,6.0 Hz, CH),

14
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1.64-1.79 (m, 2H, Cy), 1.51-1.64 (m, 2H, Cy), 1.06-1.49 (m, 5H, Cy), 1.03 (dJ 3+6.0
Hz, CHs), 0.73-0.90 (m, 1H, Cy), 0.53-0.70 (m, 1H, C})C-NMR & (100MHz, CDCH)
156.9 @, J = 21.6 Hz, CH=N), 139.3 (d} = 16.7 Hz, Ar, quat.), 136.6 (d,= 18.3 Hz, Ar,
quat.), 135.99 (dJ = 9.6 Hz, Ar, quat.), 135.95 (d,= 9.4 Hz, Ar, quat.), 133. 6 (d,=
3.8Hz, Ar), 133.6 (dJ = 3.8 Hz, Ar), 132.4, 129.4, 128.38, 128.35, 128.1 &l 7.3 Hz, Ar),
127.2 (d,J = 4.1 Hz, Ar), 71.5 (NCH), 43.0 (CH), 29.2 (@26.1 (CH), 25.9 (CH), 25.7
(CH), 19.3 (CH). *'P-NMR & (162MHz, CDC}) -12.4. IR (NaCl disk) v/cih 3052, 2921,

2849, 1635, 1448, 1434. KRS calcd for GsHzNP [M + H]" 400.2194, found 400.2183.

I mine 26

«Ph
o N

= N
OH Ph  toluene, 70 °C

+
2 HZN—< mol. sieves

= _N

OH

Ph

v

'H-NMR & (400 MHz, CDC}) 14.13 (s, 1H, OH), 8.69 (br s, 2H, CH=N), 7.23-7.53 (m, 12H,
Ar), 4.62 (g, 2H,J = 6.7 Hz, GICHs), 2.33 (s, 3H, Ar-Ch), 1.67 (d, 6H,J = 6.7 Hz,
CHCHjs). *C-NMR & (100MHz, CDC}§) 159.0, 132.2, 131.5, 128.6, 127.7, 127.1, 126.6,
118.6, 116.872.7 CHCHs), 24.8 (ArCH), 20.3 (CHCH3). IR (NaCl disk) v/crit 3027,
2970, 29232865, 1634, 1599, 1450. HRMS calcd foszeN,0 [M + H]* 371.2123, found

371.2127. Coristent with literature value¥.
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Asymmetric Transfer Hydrogenation

Ligands synthesised as above were either analyzed by NMR or used directly in catalytic
reactions. The ligand solution in toluene could be used directly in the reaction or the toluene

could be evaporated without affecting the results.
Transfer Hydrogenation Protocol as per that reported by Hirteda.

A mixture of chiral ligand (2.umol) and [Cp*RhC}], (10 umol) in methanol (10 mL) was
stirred at 40 °C for 12 hours. At this time the solvent was removed under vacuum and sodium
formate/formic acid buffer (20 mL, 1.0M, pH 3.5) was added along with acetophenone (2.0
mmol). This was stirred at 40 °C for 24 hours, at which point the reaction was extracted with
ethyl acetate (2 x 15 mL). The organic layers were combined, dried over MglD
conentrated under vacuum. The product was isolated by vacuum distillation and analysed by
chiral HPLC. CHIRALPAK IB (4.6 mm x 25 cm), hexane/IPA, 97:3, 1.5 mL min-1, RT, UV

detection at 254 nm, retention times: 17.0 ngnand 20.0 mink).
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