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1 HRFg: 16 HPFg

(1) (2R.45.8R)-2-((S)-¥lAL2 A (FAxH-4-)He)-g-EdHA+Zad (1a)¢ A

A A e - 1 "kg-7]o] (+)-cinchonine (5 g, 17 mmol)®} Pd/C (1.8 g, 1.7 mmol)& MeOHell ¥

st wEE7)el BB 5 bar FYste] 3 AlZkst uwketqlth. Celited ©]&3ato] AREate] Pd/CE

W& et stoll AAS FACTH RS AAT 27 ZEaFe] o2 VAE TS &

hexane® & A& Nal (1 g, 25 mmol, 60% dispersion)2 F<= THF (70 mL) &vj 3} @oj&= ¥ A
ZF w¥ke 3 benzyl bromide (2.2 ml, 18.7 mmol)S 2 3A|7F =k 7tE SHIAAT). ‘E’_
diethyl etherZ 38]4A]7] & ¥3} NaCl F8&HoZ N o5 F715S 4 NgS0,.2 Ax

kol A AE thed silca gel A# AZulET#]9] (eluent; hexane : EtOAc = 6 @ 4)&E EFsct. dsl=
AAYE 1a 86% (3.32)9] o= AT Yellow syrup; ™17 = +170.4 (¢ 0.50, CHCl.): H NMR (CDCls) &

0.78 (t, J=6.8 Hz, 3H), 1.38-1.51 (m, 4H), 1.90-2.40 (m, 5H), 2.40-2.81 (m, 2H), 3.30-3.57 (m, 2H),
4.43 (s, 2H), 5.01-5.18 (m, 1H), 7.10-7.31 (m, 6H), 7.51 (t, J = 7.8 Hz, 1H), 7.68 (t, J = 7.2 Hz,

M), 8.10 (d, J=7.9 Hz, 1H), 8.24 (d, J=7.2 Hz, 1H), 8.84 (d, J = 3.2 Hz, 11); C NMR (CDsCOCDs)

6 152.3, 151.1, 149.5, 142.9, 139.9, 138.2, 130.8, 130.0, 128.8, 127.5, 127.1, 126.3, 122.3, 118.1,
116.1, 80.1, 71.9, 63.7, 59.4, 44.5, 40.9, 34.4, 28.9, 26.9, 21.3, 12.7; IR (neat) v 3196, 2938,
1641, 1283, 1141. Anal. calcd for CulsN.0: C, 80.79; H, 7.82; N, 7.25. Found: C, 80.77 H, 7.84 N,

7.24.

(2) (9)=((2R.45. 5R)-5- AN A FEe]P-2-9) (F=¥l-4-) g Hl=xolo]E (1b)e] 3t

AAZ 2L - 19 ¥-L-7]9] (+)-cinchonine (5 g, 17 mmol)$} Pd/C (1.8 g, 1.7 mmol)E MeOH¥} 7

18 w714 HyE 5 bar FH3F] 3 AlZHEet wRESIGITE. CeliteE o] &3te] A1-8-3to] Pd/CE
AAZ & g 7t sholl A A FAT. FES AAT 2 ST o2 VAE FET
A% cinchonine (3 g, 10.1 mmol)¥} EtsN (10.2 mL, 101.2 mmol)<S ¥ THF (80 mL) &vj 3}ol

ot ot
AN AN
ot o
oy gt

.\.u

1:1

H
J0]
ol A 208 WEHSF Z benzoyl chloride (1.8 mL, 15.2 mmol)S YL 24X)7F F<¢t 714 357 319,

<
AZAE F diethyl ether® A1 & E3} Nall(0; &N} £3} NaCl FEYoz AL g F75S

MgSO, & Ax&dch. &S 729 &toll A A3 theo] Ag71A A- g=2ZntE 1899 (eluent; hexane @ EtOAc

)

—d o[o
BN
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=6 HE FEsch. Yk AANE 1b 81% (3.3 @9 F&E AU Yellow syrup: 7 = +161.0 (c
0.50, CHCly): 'H NMR (CDCly) & 0.91 (t, J = 6.8 Hz, 3H), 1.39-1.68 (m, 5H), 1.94-2.83 (m, 6H), 3.30-
3.59 (m, 2H), 5.49 (s, 1H), 7.18-7.88 (m, 5H), 8.11 (d, J = 8 Hz, 1H), 8.23 (t, J = 3.6 lz, 2H), 8.37
(d, J=11.2 Hz, 1), 9.01-9.19 (m, 2l); C NMR (CDCI;) & 165.0, 152.1, 150.7, 149.1, 129.9, 129.8,

128.1, 127.8, 126.4, 125.5, 122.1, 118.2, 70.1, 60.1, 55.7, 44.0, 40.0, 30.0, 28.6, 27.3, 20.1, 10.7;
IR (neat) v 3026, 2914, 1726, 1648, 1401. Anal. caled for CsyHsN.0.: C, 77.97; H, 7.05; N, 6.99;

Found: C, 78.00; H, 7.07; N, 6.98.

(3) (9-((2R.4S.85)-8-Ethylquinuclidin—2-y1)(quinolin-4-v1)methy] anthracene-9-carboxvlate (1c)2] A

FES AAS 22 - 1 9w-e-7]o] (+)-cinchonine (5 g, 17 mmol)$} Pd/C (1.8 g, 1.7 mmol)E MeOH} 7
QolYk. 312 - 39F wE7]el HyE 5 bar =Yske] 3 AlEE S wukslSiY). CeliteE ©]&3te] A1-&3t4] Pd/CE

AAS = SulE 7S el AAS TG, FES AAS 27 FF2=T0 o2 VAE T3] SHT
AH cinchonine (3 g, 10.1 mmol)¥} EtsN (10.2 mL, 101.2 mmol)S ¥4 THF (80 mL) &wj 3}o] Yojs

oA 20% wWHeF 3 anthracene-9-carbonyl chloride (3.6 g, 15.2 mmol)& ¥Wil 24A|17F &<t 714 g573)
o}, #h%o] A% & diethyl ether® 3AAZ1 & 3} NalHCO; 58 M9} E3} NaCl FgNoz Ae e &

715S 5 MgSo.= Azt &ulE 7St el AAG thsel Ayt Ay A=vETHT (eluent:
hexane : EtOAc = 6 : 4)2 3. Qs AAE 1c 82% (4.1 )9 &2 AUk, Yellow syrup;
(% = 4152.6 (¢ 0.50, CHCl3); H NVR (CDCI,) & 0.94 (t, J = 6.8 Hz, 3H), 1.18-1.40 (m, 4H), 1.52-2.12
(m, 6H), 2.42-2.56 (m, 1H), 2.90-3.08 (m, 2H), 5.02 (t, J = 7.2 Hz, 1), 7.21-7.40 (m, 6H), 7.54 (t, J
= 7.2 Hz, 1), 7.82-8.01 (m, 3H), 8.22-8.40 (m, 5H); C NMR (CDCl;) & 167.5, 151.4, 150.7, 148.6,

143.0, 137.4, 129.9, 129.7, 129.2, 128.5, 128.3, 128.2, 126.7, 125.8, 121.4, 118.3, 71.7, 63.5, 55.7,
48.9, 40.5, 29.4, 28.6, 27.3, 19.9, 12.4; IR (neat) v 3035, 2938, 1748, 1620, 1466. Anal. calcd for
CaaHz2No0,: C, 81.57; H, 6.44; N, 5.60. Found: C, 81.57 H, 6.46 N, 5.62.

(4) N5} =49} hypophosphorous acid % (1a - HsPO,) ] $HA]

Cinchonine %A (1 g, 2.5 mmol)$} hypophosphorus acid (0.27 mL, 2.5 mmol, 50% <+8M)E =2l MeOH &
MG AFLoA] 10 E7F muksk e w=3to] 1.2 ¢ (100%)<¢] 1la - H,PO,E Lt}: Yellow syrup; ™7 =

+107.5 (¢ 0.50, EtOH); ' NR (CDbCl3) 6 0.99 (t, J = 6.8 Hz, 3H), 1.42-1.70 (m, 4H), 2.00-2.48 (m,

5H), 2.71-2.92 (m, 2H), 3.38-3.62 (m, 2H), 4.50 (s, 2H), 5.02-5.30 (m, 1H), 6.88 (s, 1H), 7.10-7.48
(m, 6H), 7.58 (t, J= 6.8 Hz, 1), 7.66 (t, J = 6.8 Hz, 1H), 8.20 (t, J = 5.4 Hz, 1H), 8.35 (t, J =

5.4 Hz, 1), 8.91 (d, J = 3.6 Hz, 1H); C NMR (DMSO) & 152.2, 151.2, 149.7, 137.3, 129.6, 129.2,
128.5, 128.2, 126.7, 125.8, 121.4, 118.4, 80.6, 72.7, 63.5, 56.3, 45.8, 33.2, 32.5, 31.3, 28.6, 19.3,
12.7; IR (neat) v 3120, 2912, 1648, 1117. Anal. calcd for CylsFgN,OP C, 69.01; H, 7.35 N, 6.19.

Found: C, 69.03 H, 7.38 N, 6.20.

(5) A s} F=A 9} hexafluorophosphoric acid % (la - HPFe) ¢ 3HA

Cinchonine %A (2a) (1 g, 2.5 mmol)<} hexafluorophosphorlc acid (0.34 mL, 2.5 mmol, =
51 MeOH  &&  A=olAd 10 #3F uykd o& skl 6 g (10002 Az FEAe
1

hexaf luorophosphoric acid®] & (la - HPFg)S Ath: mp 133-135 'C; '“12 = +110.4 (¢ 0.50, EtOH); H NMR
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(DMSO) 6 0.89 (t, J = 6.8 Hz, 3H), 1.49 (s, 3H), 2.00-2.35 (m, 5H), 2.68-2.78 (m, 2H), 3.40-3.43 (m,

2H), 4.42 (s, 2H), 4.98-5.18 (m, 1H), 7.10 (s, 1H), 7.20-7.51 (m, 6H), 7.69 (t, J = 7.6 Hz, 1H), 7.86

(t, J=7.6Hz, 1), 8.10 (t, J=5.4 Hz, 1), 8.20 (t, J = 5.2 Hz, 1H), 8.94 (d, J = 7.6 Hz, 1H); C
MR (DNSO) & 151.4, 150.3, 148.6, 143.0, 137.3, 130.0, 129.6, 129.2, 128.5, 128.2, 126.7, 125.8,
121.4, 118.2, 116.7, 79.7, 71.7, 63.5, 55.7, 41.7, 45.1, 39.5, 39.3, 28.6, 18.5, 12.6 IR (KBr) v
3220, 2938, 1660, 1221, 1114. Anal. calcd for CugHaFN:OP C, 58.64; H, 5.87; N, 5.26. Found: C, 58.65

H, 5.89 N, 5.26.

(6) A s} F=A 9} hexafluorophosphoric acid 9 (1c - HPFe) ¢ 3HA

Cinchonine %A (1 g, 2.0 mmol)®} hexafluorophosphoric acid (0.27 mL, 2.0 mmol, 60% F8&MN)ZE =<l
MeOH €918 Ah2oA 10 3+ wwksk o2 5%3Fe] 1.3 g (100%) 9 Alsv} F%=A 2} hexaf luorophosphoric

acid®] o lc-HPR,Z A9t Yellow syrup: "7 = +148.2 (¢ 0.50, EtOH): H NMR (CDCly) & 0.92 (t, J

6.8 Hz, 3H), 1.19-1.38 (m, 4H), 1.51-2.10 (m, 6H), 2.41-2.56 (m, 1H), 2.90-3.08 (m, 2H), 5.18 (t, J
7.2 Hz, 1H), 7.01 (s, 1H), 7.21-7.44 (m, 6H), 7.53 (t, J = 7.6 Hz, 1H ), 7.84-8.00 (m, 3H), 8.20-

8.44 (m, 5M): “C NNR (CDCls) & 171.1, 152.1, 151.1, 148.6. 143.2, 137.9. 130.0. 129.8. 129.2. 128.6.

128.4, 128.2, 126.8, 126.0, 121.8, 118.0, 69.8, 63.5, 55.7, 48.9, 39.0, 29.6, 28.7, 27.2, 20.2, 12.6;
IR (neat) v 3301, 3196, 2880, 1641, 1538, 1083. Anal. calcd for CsHssFeNoOoP: C, 63.16; H, 5.14; N,

4.33. Found: C, 63.18 H, 5.17 N, 4.34.

D. A= fEA gol f7] ZolE AHEF ST B wg

(1) A3y F=A¢ hypophosphorous acid®] 9 (la - HPO,)S o] &3 &

i
i

7o

WHE-8mlQl CHLClE 1A1ZFESE sonication 8 Thi o}2 7[AE SelFHA k23 7[A7F 715 3 F4 370
= ALgsle] &34 0 & degassing 3 TF. la - HPO, (3 eqiuv), Mbenzohydrazidefr=A] (1 eqiuv)ES YaL

alkyl halide (5 eqiuv), EtsB (1 equiv, 1 M
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(2) A3y FE=A9 hexafluorophosphoric acid®] & (la - HPFg)& o831 2tz 7} whk&-

B8]l CHLlE 1A13HE<E sonication 3 B of2: 7[AlE EeF9A of2 7]A17F 715 3 541 374
2 AFg3le] £xH o2 degassing dFTE. A3 FEA9F hexafluorophosphoric acide] & (1 eqiuv),
benzohydrazide §%A| (1 eqiuv)E Y -30 CTolA 1 AzFser wwrsiodct. 1 Alzke] Ak 3 alkyl
halide (1.5 eqiuv)®} Ph,SiH, (1 equiv), EtsB (1 equiv, 1 M solution in n-hexane)E Y il syringe pump=
Eato] ¥4 airZ 1 Akl 20 mbA 25 4 AIZHEoF 80 mLE FUETE. Whgo]l AW ¥ Hsle] gvjE

AN e AL A AzetEadve 2elssn.

(3) A3y FE=A 9 hexafluorophosphoric acid®] 9 1c - HPFsE ©]&-3F &z 7} ¥k

kg2 ujel CHCL,E 1A1ZFESE sonication 3F TS ol23 71AE SE|FHA] ol 71A17) 715 = F4 37

il

AFg38te] =212 02 degassing BFRTF. AFY FXA9F hexafluorophosphoric acidel <& 1c¢ - HPFs (1

eqiuv), Mbenzohydrazide %A (1 eqiuv)E YiL -30 TolA 1 A7+E<k nuksAtt.

1
alkyl halide (1.5 eqiuv)$} Ph,SiH, (1 equiv), EtsB (1 equiv, 1 M solution in n-hexane)Z Y il needles

ol 39 TS airs AHAHCE FYSAT. wWhgo] A" F FFte] §uE AT v Ay A A
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(4) N'-(1-(4-Fluorophenyl)-2-methylpropyl)benzohydrazide (3a)

(E)-N'-(4-Fluorobenzyl idene)benzohydrazide (100 mg, 0.41 mmol)”, 1a - H:PO, (562 mg, 1.24 mmol), EtsB

(0.41 nL, 0.41mol), Prl (0.21 nL, 2.07 miol)S AF&ate] dwbd A@ Wio] wel WsAA 2 329
118 mg (82%)= <AAT}F: (eluent; hexane : EtOAc = 8 : 2): 82% ee as determined by HPLC [Daicel

Chiralpak IA, hexane / iPrOH =90 / 10, 0.5 mL / min, A = 254 nm, t, (major) = 20.9 min, t, (minor) =
19.5 min]. mp 113-115 C; l2 = 9.8 (¢ 0.11, CHCly); 'H NMR (CDCl3) &6 0.79 (d, J = 6.8 Hz, 3H), 1.10
(d, J=6.51z, 31), 1.98-2.01 (m, 1), 3.85 (d, J = 7.3 Hz, 1), 5.32 (s, 1), 7.04 (t, J = 8.6 Hz,
2H), 7.21-7.60 (m, 8H); 13C NMR (CDsCOCDs) & 167.3, 160.2, 137.8, 134.1, 132.1. 130.6, 129.1, 128.4,

115.4, 114.6, 68.6, 33.9, 20.3, 19.9; IR (KBr) v 3231, 2869, 1736, 1666, 1160. Anal. calcd for
CigFN0: C, 71.31; H, 6.69; N, 9.78. Found: C, 71.31; H, 6.68; N, 9.79.

(5) N'-(1-(4-Fluorophenyl)propyl)benzohydrazide (3b)

(E)-N'-(4-Fluorobenzylidene)benzohydrazide (100 mg, 0.41 mmol)zg, la - HsPO, (562 mg, 1.24 mmol), EtsB

m41m”041mmxim1w21mﬁzo7mmﬁgﬂ%ﬁ@ Ankzl AE HWhHe whEl §EEAlA FRA AR
EtsBoll A 71918 B¥-AAAE 3b7F 10 mg (9%) 9] &2 AAT}: (eluent; hexane : EtOAc = 8 : 2): mp 106-108

0

C; %1% = 7.1 (¢ 0.11, CHCls): H NMR (CDCls) & 0.86 (t, J = 7.4 Hz, 3H), 1.61-1.72 (m, 1H), 1.84-

1.95 (m, 1H), 3.95-4.05 (m, 1H), 4.94 (s, 1H), 7.03 (t, J = 8.8 Hz, 2H), 7.28-7.70 (m, 8H); e MR
(CDCl3) & 166.6, 159.7, 134.6, 133.2, 131.8, 128.9, 127.0, 125.8, 114.5, 133.8, 68.5, 26.9, 14.4; IR

(KBr) v 3110, 2912, 1712, 1630, 1164. Anal. calcd for CigHi/FN.O: C, 70.57; H, 6.29; N, 10.29. Found:
C, 70.58 H, 6.31 N, 10.32.

(6) N'-(Cyclohexyl(4-fluorophenyl)methyl)benzohydrazide (3c¢)

(E)-N'-(4-Fluorobenzylidene)benzohydrazide (100mg, 0.41 mmol), 1la-HsPO, (562 mg, 1.24 mmol), EtsB

(0.41 mL, 0.41 mmol), cyclohexyl iodide (0.27 mL, 2.07 mmol)S A}F&3}e] Aubx A3 wlo] wla} WA
71 3l8HE 3¢S 104 mg (77%) 9 S =2 AATH: (eluent: hexane : EtOAc = 8 : 2): 84% ee as determined by

HPLC [Daicel Chiralpak IA, hexane / iPrOH =90 / 10, 0.5 mL / min, A = 254 nm, t, (major) = 19.7 min,
t, (minor) = 17.8 min].  Yellow oil; ™% = -24.6 (¢ 0.12, CHCly); H NMR (CDCly) & 0.98-2.10 (m,

1), 3.84 (d, J = 7.2 Hz, 1H), 5.30 (s, 1H), 7.03 (t, J = 8.5 Hz, 2H), 7.20-7.75 (m, 8H): C NMR
(CDCly) & 167.3, 161.1, 136.7, 133.1, 130.6, 129.3, 128.7. 126.9. 115.7. 114.8, 70.9. 39.6, 28.9,

26.5, 26.2; IR (neat) v 3325, 2981, 1710, 1656, 1325, 1168. Anal. calcd for CyHasFN,0: C, 73.59; H,
7.10; N, 8.58. Found: C, 73.57 H, 7.14 N, 8.60.

(7) N'-(1-(4-Fluorophenyl)-2,2-dimethylpropyl)benzohydrazide (3d)

(E)-N'-(4-Fluorobenzylidene)benzohydrazide (100 mg, 0.41 mmol), 1a - HsPO, (562 mg, 1.24 mmol), EtsB

(0.41 mL, 0.41 mmol), tbutyl iodide (0.25 mL, 2.07 mmol)S A}&3}e] Lwtd A3 =) ule} w-A1A 3}
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SHE 3d2 83 mg (67%)9 &% AU}: (eluent; hexane : EtOAc = 8 : 2): 92% ee as determined by HPLC
[Daicel Chiralpak IA, hexane / iPrOH =90 / 10, 0.5 mL / min, A = 254 nm, t, (major) = 19.1 min, t,
(minor) = 17.0 min]. mp 150-152 C; "% = -13.6 (c 0.10, CHCly); H MR (CDCly) & 1.00 (s, 9H), 3.89

(s, 1), 5.45 (s, 1H), 7.03 (t, J = 8.6 Hz, 2H), 7.18-7.58 (m, 8H); 13C NMR (CDCl;) & 167.2, 163.6,

137.5, 135.8, 133.1, 132.0, 130.9, 128.9, 126.9, 115.0, 114.8, 73.5, 34.5, 27.0; IR (KBr) v 3105,
2813, 1750, 1607, 1263, 1140. Anal. calcd for CixFN:0: C, 71.98; H, 7.05; N, 9.33. Found: C, 72.01 H,

7.08 N, 9.34.

(8) N'-(1-(4-Fluorophenyl)adamantyl)benzohydrazide (3e)

(E)-N'-(4-Fluorobenzylidene)benzohydrazide (100 mg, 0.41 mmol), 1a - HsPO, (562 mg, 1.24 mmol), EtsB

(0.41 mL, 0.41 mmol), l-adamantyl iodide (542 mg, 2.07 mmol)S A}Fg&3te] Auld A3 wlHo| wa} Q-S4
7] 3l8HE 3eS 110 mg (70%)9) &= AATH: (eluent: hexane : EtOAc = 8 : 2): 94% ee as determined by

HPLC [Daicel Chiralpak IA, hexane / iPrOH =90 / 10, 0.5 mL / min, A = 254 nm, t, (major) = 19.6 min,
t, (minor) = 16.9 minl. mp 223-225 °C; ™% = -30.1 (¢ 0.10, CHCly); H MMR (CDCly) & 1.10-2.12 (m,

15H), 4.11 (d, J = 7.3 Hz, 1), 5.53 (s, 1H), 7.02-7.70 (m, 10H): C NMR (CDCls) & 167.1, 161.1,

148.5, 134.9, 134.7, 133.1, 131.9, 128.8, 126.9, 114.9, 114.7, 74.4, 39.2, 37.2, 36.3, 28.6; IR (KBr)
v 3180, 2910, 1709, 1660, 1212, 1120. Anal. calcd for CuHyFN,O: C, 76.16; H, 7.79; N, 7.40. Found: C,

76.17; H, 7.76; N, 7.37.

(9) N'-(1-(4-Fluorophenyl)nonyl)benzohydrazide (3f)

(E)-N'-(4-Fluorobenzylidene)benzohydrazide (100 mg, 0.41 mmol), 1a - HsPO, (562 mg, 1.24 mmol), EtsB
(0.41 mL, 0.41 mmol), ‘octyl iodide (0.38 mL, 2.07 mmol)S AF&3le] 2wtz A& Hbdo we} WS A|A 3}
35 3fS 61 mg (41%)°] 82 A3Th: (eluent; hexane : EtOAc = 8 : 2): 60% ee as determined by HPLC

[Daicel Chiralpak IA, hexane / iPrOH= 90 / 10, 0.5 mL / min. A = 254 nm, t, (major) = 15.4 min, t,

(minor) = 14.1 min]. Yellow oil; ™% = =30.4 (¢ 0.50, CHCls); H NMR (CDCls) & 0.97 (t, J = 7.4 Hz,
3H), 1.20-1.45 (m, 10H), 1.70-1.85 (m, 2H), 1.70-1.85 (m, 2H), 4.15-4.30 (m, 1H), 5.02 (s, 1H), 7.35-
7.60 (m, 6H), 7.70-7.80 (m, 3H), 7.85 -7.95 (m. 1H); C NMR (CDCls) & 165.5, 154.3, 136.7, 132.9,

132.0, 128.9, 128.6, 127.0, 117.6, 116.8, 67.3, 32.6, 32.7, 31.9, 29.2, 22.7, 14.2; IR (KBr) v 3280,
2928, 1744, 1687, 1211, 1146. Anal. calcd for CollyFN.O: C, 74.12; H, 8.20; N, 7.86. Found: C, 74.17;

H, 8.17 N, 7.87.

(10) N'-(1-(4-Chlorophenyl)-2-methylpropyl)benzohydrazide (3g)

(E)-N'-(4=Chlorobenzylidene)benzohydrazide (100 mg, 0.39 mmol)”, la - H:PO, (524 mg, 1.16 mmol), EtsB

(0.39 mL, 0.39 mmol), Prl (0.19 mL, 1.93 mmol)< AH&3te] olubd Ad wWle] whe} WSAA 3% 32
94 mg (80%)¢] &= AUtt: (eluent; hexane : EtOAc = 8 : 2): mp 116-118 C; ™7 = -16.2 (¢ 0.12,

CHC13); H NMR (CbCly) & 0.79 (d, J = 6.8 Hz, 3H), 1.09 (d, J = 6.8 Hz, 3H), 1.95-2.05 (m, 1H), 3.84

(d, J=7.3Hz, 1H), 5.31 (s, 1H), 7.28-7.65 (m, 10H); “C MR (CbCly) & 167.3, 161.0, 136.6, 133.0,
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131.9, 129.2, 127.1, 126.8, 115.6, 114.6, 70.8, 32.8, 20.0, 19.4; IR (KBr) v 2982, 1701, 1667, 1363,
1223. Anal. calced for Ci7HpCINO: C, 67.43; H, 6.32; N, 9.25. Found: C, 67.42; H, 6.35 N, 9.25.

(11) N'-(2-Methyl-1-(4-nitrophenyl)propyl)benzohydrazide (3i)

(E)-N'-(4-Chlorobenzylidene)benzohydrazide (100 mg, 0.39 mmol), 1la - HsPO, (524 mg, 1.16 mmol), EtsB
(0.39 mL, 0.39 mmol), PrlI (0.19 mL, 1.93 mmol)< A}ﬁo}o# AN A9 el wEt e A S i
94 mg (80%)¢] &= dArt: (eluent; hexane : EtOAc = 8 : 2): 76% ee as determined by HPLC [Daicel
Chiralpak IA, hexane / iPrOH =90 /10, 0.5 mL / min A = 254 nm, t. (major) = 21.5 min, t, (minor) =

19.2 minl. mp 147-149 °C; ™% = -39.7 (¢ 0.50, CHCls); H NMR (CDCls) & 0.82 (d, J = 6.6 Hz, 3H), 1.10
(d, J = 6.5 Hz, 3H), 1.96-2.10 (m, 1H), 4.03 (d, J = 7.3 Hz, 1H), 5.31 (s, 1H), 7.28-7.70 (m, 8H),
819 (d, J = 8.8 Hz, 2H); C NMR (CDCls) & 167.8, 149.0, 147.5. 132.6. 129.7, 129.3. 128.5, 127.1,

126.7, 123.7, 123.5, 71.1, 33.1, 20.0, 19.2; IR (KBr) v 3243, 2962, 1717, 1626, 1240, 1143. Anal.
calced for CyHioFNsOs: C, 65.16; H, 6.11; N,13.41. Found: C, 65.18; H, 6.12; N, 13.40.

(12) N'-(1-(4-Acetylphenyl)-2-methylpropyl)benzohydrazide (3k)

(E)-N'-(4-Acetylbenzylidene)benzohydrazide (100 mg, 0.38 mmol), 1a - HsPO, (511 mg, 1.13 mmol), EtsB
(0.38 nL, 0.38 mmol), PrI (0.19 mL, 1.9 muol)& Ab&ale] Awbd Ad Wio] wle} WA HTE kS
94 mg (80%)¢] F&= UArt: (eluent; hexane : EtOAc = 8 : 2): 82% ee as determined by HPLC [Daicel
Chiralpak IA, hexane / iPrOH =90 /10, 0.5 mL / min A = 254 nm, t, (major) = 25.1 min, t, (minor) =

23.8 minl. mp 193-195 C; % = -10.4 (¢ 0.10, CHCly); I NR (CDCl3) 6 0.81 (d, J=6.8 Hz, 3H), 1.11
(d, J =6.5Hz, 31), 1.95-2.10 (m, 1H), 2.62 (s, 3H), 3.96 (d, J = 7.0 Hz, 1H), 5.36 (s, 1H), 7.15-
7.67 (m, 8H), 7.95 (d, J = 8.0 Hz, 2H); “C MR (CDC13) & 198.1, 167.5, 146.8, 136.7, 132.9, 132.1,

128.9, 128.8, 128.5, 127.0, 71.1, 32.8, 26.8, 19.7, 19.1; IR (KBr) v 2976, 1707, 1521, 1157, 1110.
Anal. calcd for CigHaaNo0.: C, 73.52; H, 7.14; N, 9.03. Found: C, 73.51 H, 7.18 N, 9.07.

(13) N'-(2-Methyl-1-phenylpropyl)benzohydrazide (3m)

(E)-N'-Benzylidenebenzohydrazide (100 mg, 0.45 mmol), la - H;P0, (601 mg, 1.33 mmol), EtsB (0.45 mL,
0.45 mmol), Prl (0.22 nl, 2.23 mol)& A&3te] Awkd 4 el wel weAA 3FE S 97 ng
(80%)9] &= AUT}: (eluent; hexane : EtOAc = 8 : 2): 78% ee as determined by HPLC [Daicel
Chiralpak IA, hexane / iPrOH= 90 / 10, 0.5 mL / min A = 254 nm, t, (major) = 25.5 min, t, (minor) =
24.2 min]. mp 106-108 °C; 1P = 351 (¢ 0.10, CHCl3); lH NMR (CDCl3) & 0.79 (d, J = 6.8 Hz, 3H), 1.11
(d, J=6.8 Hz, 3H), 1.92-2.10 (m, 1H), 3.85 (m, 1H), 5.31 (s, 1H), 7.04 (t, J = 8.8 Hz, 3H), 7.17-
7.68 (m, 8H); 13C NMR (CDClz) & 167.5, 142.6, 133.2, 131.8, 129.1, 128.8, 127.9, 126.9, 114.2, 71.2,

32.8, 19.7, 19.3; IR (KBr) v 3314, 2904, 1714, 1550, 1203, 1120. Anal. calcd for CyHyN,0: C, 76.09;
H, 7.51; N, 10.44. Found: C, 76.11 H, 7.56; N, 10.40.

(14) N'-(1-(4-Methoxyphenyl)-2-methylpropyl)benzohydrazide (30)
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(E)-N'-Benzylidenebenzohydrazide (100 mg, 0.45 mmol), 1la - HsP0, (601 mg, 1.33 mmol), EtsB (0.45 mL,
0.45 mol), 'Prl (0.22 nL, 2.23 muol)S AF&ate] Awbd A@ whie] wmel WeAA 82 30% 97 mg
(80%)9] &= A}: (eluent; hexane : EtOAc = 8 : 2): 76% ee as determined by HPLC [Daicel
Chiralpak IA, hexane / iPrOH= 90 / 10, 0.5 mL / min, A = 254 nm, t, (major) = 16.3 min, t, (minor) =

14.5 min]. colorless oil; '™7% = -11.8 (¢ 0.12, CHCls): H NMR (CDCly) & 0.80 (d, J = 6.8 Hz, 3H),
112 (d, J = 6.5 Hz, 3H), 1.97-2.06 (m, 1H), 3.75-3.90 (m, 4H), 5.37 (s. 1H), 6.90 (d, J = 8.8 Hz,
9H), 7.20-7.58 (m, 8H): “C NMR (CDCls) & 167.7. 158.2, 146.8, 136.7. 132.9, 132.1, 129.2. 128.9,

128.6, 126.8, 71.1, 55.7, 32.7, 19.7, 19.1; IR (neat) v 3230, 2868, 1715, 1632, 1293, 1127. Anal.
calcd for CigHaoN2Oo: C, 72.46; H, 7.43; N, 9.39. Found: C, 72.50 H, 7.39 N, 9.41.

(15) N'-(4-(1-(2-Benzoylhydrazinyl)-2-methylpropyl)phenyl)acetamide (3q)

(E)-N-(4-((2-Benzoylhydrazono)methyl )phenyl)acetamide (100 mg, 0.35 mmol), 1la-HsPO, (480 mg, 1.06

mnol), EtsB (0.35 mL, 0.35 mmol), Prl (0.18 mL, 1.8 mmol)S AF&3ke] Qubd 2@ wle] wle whgA#
3}etE 3= 89 mg (77%) 9 &2 AATF: (eluent; hexane : EtOAc = 8 : 2); 76% ee as determined by HPLC
[Daicel Chiralpak IA, hexane / iPrOH =90 / 10, 0.5 mL / min, A = 254 nm, t, (major) = 18.8 min, t,

(minor) = 16.5 min]. mp 158-160 'C (lit., mp 155-157 “C); '*/¥ = -3.1 (¢ 0.15, CHCls); H NMR (CDCly) &
0.82 (d, J=6.8 Hz, 3H), 1.12 (d, J = 6.7 Hz, 3H), 1.98-2.15 (m, 1H), 2.61 (s, 3H), 3.96 (d, J = 6.8
Hz, 1H), 5.34 (s, 1H), 7.12-7.80 (m, 8H) 7.95 (d, J = 8.0 Hz, 2H), 8.91 (s, 1H); C NMR (CDCly) &

168.1, 167.5, 146.8, 136.7, 132.9, 132.1, 129.1, 128.7, 128.2, 126.9, 71.1, 32.8, 22.7, 19.7, 19.1; IR
(KBr) v 3330, 2932, 1752, 1662, 1261. Anal. calcd for CigHssNsOo: C, 70.13; H, 7.12; N, 12.91. Found:

C, 70.13 H, 7.15 N, 12.93.

(16) N'-(1-(4-Ethylphenyl)-2-methylpropyl)benzohydrazide (3s)

(E)-N'-(4-Ethylbenzylidene)benzohydrazide (100 mg, 0.40 mmol), 1la - HPO, (541 mg, 1.2 mmol), EtsB (0.40
ml, 0.40 muol), Prl (0.2 nL, 2.0 mol)S Ab&ate] At A¥ whe] weh MSA7 &3 35S 93 mg
(79%) 2] &= 2dAr}: (eluent; hexane @ EtOAc = 8 : 2): (eluent; hexane : EtOAc = 8 : 2); 74% ee as
determined by HPLC [Daicel Chiralpak IA, hexane / iPrOH =90 / 10, 0.5 mL / min, A = 254 nm, t,

. . . . . 20 1
(major) = 20.6 min, t, (minor) = 19.2 min]. colorless oil; "' = -1.9 (¢ 0.15, CHCl3); H NMR (CDCl;)
5§ 0.76 (d, J=6.8 Hz, 3H), 1.06 (d, J = 6.4 Hz, 30), 1.21 (t. J = 7.6 Hz, 3H), 1.90-2.02 (m, 1H),
9.55-2.65 (m, 2H), 3.76 (d, J = 7.2 Hz, 1H), 5.32 (s, 1H), 7.08-7.55 (m, 10H); C MMR (CDCly) &

167.1, 143.6, 138.1, 133.3, 131.9, 128.8, 128.6, 127.9, 127.0, 71.2, 32.8, 28.7, 19.8, 19.3, 15.7; IR
(neat) v 3080, 2951, 1726, 1630, 1215. Anal. calcd for CiHuN:O: C, 76.99; H, 8.16; N, 9.45. Found: C,

77.01 H, 8.17 N, 9.46.

(17) N'-(1-(4-Hydroxyphenyl)-2-methylpropyl)benzohydrazide (3u)

(E)-N'-(4-Hydroxybenzylidene)benzohydrazide (100 mg, 0.42 mmol), la - HsPO, (561 mg, 1.2 mmol), EtsB

(0.42 mL, 0.42 mmol), 'Pri (0.21 mL, 2.08 mmol)S& AMgshe] Uubd b Wel wEl vESAIA EE 3us
93 mg (78%)29] &= AAT}: (eluent; hexane : EtOAc = 8 : 2); 76% ee as determined by HPLC [Daicel
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Chiralpak IA, hexane / iPrOH =90 / 10, 0.5 mL / min, A = 254 nm, t, (major) = 20.1 min, t, (minor) =

18.3 min]. mp 237-239 °C; '“'¥ = -8.5 (¢ 0.50, CHCI5); H MR (CDCly) & 0.81 (d, J = 6.8 Hz, 3H), 1.12
(d, J=6.5Hz, 30), 1.63 (s, 1H), 2.14-2.20 (m, 1H), 3.96 (d, J = 8.0 Hz, 1H), 5.34 (s, 1H), 7.15-
7.62 (n, 8H), 7.95 (d, J = 8.4 Hz, 2); C NNR (CDCls) & 166.8, 157.8, 136.7, 133.1, 132.1, 129.0,

128.8, 128.6, 127.1, 71.0, 32.7, 19.6, 19.2; IR (KBr) v 3312, 2904, 1701, 1687, 1203, 1114. Anal.
calcd for Ci7HooN20,: C, 71.81; H, 7.09; N, 9.85. Found: C, 71.80 H, 7.10 N, 9.83.

(18) N'-(2-Methyldecan-3-v1)benzohydrazide (3w)

(E)-N'-Nonylidenebenzohydrazide (100 mg, 0.40 mmol), la - HsPO, (543 mg, 1.2 mmol), EtsB (0.40 mL, 0.40

mmol), 'PrI (0.20 nL, 2.0 mmol)< Ahgate] ouba] $h4 W] wal w7 BHEE 3wS 90 mg (76%)°] 5
2 9%} (efluent; hexane : EtOAc = 8 : 2): 64% ee as determined by HPLC [Daicel Chiralpak IA,
hexane / iPrOH= 90 / 10, 0.5 mL / min A = 254 nm, t.(major) = 15.7 min, t, (minor) = 14.7 min].

colorless oil; "% = -7.4 (¢ 0.50, CHCI;); H NMR (CDCly) & 0.70 (t, J = 6.8 Hz, 3H), 0.80-1.01 (m,
6H), 1.18-1.45 (m, 10H), 1.50-1.71 (m, 2H). 2.00-2.18 (m, 1H), 2.52-2.60 (m, 1H), 5.37 (s, 1H), 7.35
7.60 (m, 5H), 7.89 (t, J = 7.2 Hz, 1), 8.09 (t, J = 12.6 Hz, 2H); C NMR (CDCls) & 164.5, 133.4,

131.9, 128.7, 127.6, 71.8, 31.9, 29.2, 26.9, 22.8, 20.0, 19.4, 14.2; IR (KBr) v 2931, 1706, 1660,
1264. Anal. calcd for CislsN,0: C, 74.44; H, 10.41; N, 9.65. Found: C, 74.48 1, 10.37 N, 9.66.

E. 43 25

(1) 1a-HPO.ol §7] Hvl ALGE AL v]e oleloyle] Az

7] (degassing) 3 CHClL,E AFE3t Yz

s
(hypophosphorous acid)®] ¢i(la - HP0,) ¢ B3} k2% E RSAI7|H vh&s k(R 1), e

EE GRelA -78 ToR e WES FYd A, dstE B4R 3% 2den AMAAA EtBel <8 3b
7} RARER Agrt.  dslE WAE 329 FE<4S(enantiomeric excess)E %Xéé}ﬁi\ﬂr I A3 -30 C
o o 82%°] M E=L FEE 3aE Ao 82% eed] AL HYAS Bt (entry 4). Tt Gold 4=
ES AL AEAe Boou Hdte AAEQ 3a9 &2 Yotk E3E sfAAI EtsBOHH 7118k HAy

4 3b7F 71t (entryl-8).  HAH 9 RHEE2EE -30 CE AAsaL o 274U

SRy x| abe] 9l(la- HP0,) 9 HA Bs dolrr] flste] 3@kl 19374 whe-S 33T},
I Ay 39%d uol wle) 29, 19 ol 47 64%, 49%9) WS FEE AAE 325 dorm AYAE 3
£ 46% ee, 28% ee@ Y& A& AEAE BTHentry 5-6).  la-HP0,°] 3FFolst o u] st
3a9] ALA MeElAo] GoldS wg} la - HP0,o HZ @S -30 €Y uf 39d&ow AAS ).

FUO
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* 1

Bz Bz Bz,
_NH 1aH.PO Pl 5 eq) NH NH

|N Sl - HN_ H . HN, H

CHoClz . Temp  EtsB (1 eq) ;
air (4 h 780 mL)
F F F
Za 3a ihb
. s i=| -~ I Il -.'.a == ':'.'. 'II'J \ ::; 1
Entr,  Tampi °C 1?_H3E“.’2 Time ijy ST s B
PRI of 3a3h of 3a
1 It 4 =103 T
- x 4 BT
z =13 3 -4 =1m D
- -3 ) -4 ZZim 5z
= =30 z -4 TEo 4=
-3 1 4 TE i1 oE
B -E0 3 -4 41 =
z -7E 4 Toidd a4
lsolated yield. R Enantiomeric excess was determined by HPLC analysis using
[0118] a chiral column (Daicel Chiralpak [A) with hexane-isopropanal as sobvent.

[0119] HhS-gufo] S dolry] fste] E 1914 AT F

SIATH(E 2). €713 THFE wHE&w= A}

eeE At (entry 1). UFo=Z ©7|% oHZE, EF

HE 3a2(50~56%) &2 I 4 A (entry 2-4). HFS&ul oHE, EFq, CHNOZ A}83 7
i

S ddvk. CHLLSE THRolS] Evfell X e deide] was

ofo
o
oA S
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* 2
:EIIH : E=:\,”H
’ TaHgPoy i3 2 Brl i3 2
[ 3zt _ _ _ ,
| HIl ,\H
Solesrt . -30°C EtaB i1 = F
air 4k
" F
2a »
j DO ol
Entry Solvent Yield {7} ee (" }'{S)
of 3a of 3a
2 Diethyl ether 56 72
3 Toluene 51 40
4 CH;CN 50 a0
Asalatzd L izl P Enarticmeric 2- 2258 was cdetzrmingdd [ HPLS
analy sis using a shiral zzlumn (Caizzl Thiralpak 150 itk e ans
[0120] dsoprapanal as solesrt,
1211 AHel 2ANA la- KPS SR 97 Fehol=F Abgdle] ol BANSL FARAKE ). 24 &

7 stgfol=2 4 FHAR B WS FE F8¥ & A AEAS HoFEAtH(entry 2). 3% 4
hglol B go] A ur AL MEAo] 924 ee, 94% eeE T MEAS JS 5 Q. ey 13

29 gortolmste] B WL Aol WoldA Ask: YHE 3E 4149 FEHES AL 5 9

#Z 3
=2 Bz,
I - - - I1H
JITH TaHsF T 23 2 Fl.z &g ;
I a=Sgeied ' HII, H
| iz HQ': |2 =0 Eth: N =] F
ar 4 h:Eomb.
F F
Z2a Jef
Entry R Product Yield (%27 ee (%
of 3cf of 3cf
1 “hexyl 3c T 34
2 butyl 3d 67 92
3 1-adamantyl 3e T 04
4 “octyl 3f 41 G
Asalated vizldl B Enantizmeriz 22 was determinzd I3 HFLT analysi
[0122] a chiral column - Caizzl Thiralpalk 1= cwith he cans-isopropans| as sok et
[0123] O o2 CHCLAIA ezt 7] Foi= la - HPO,E AREStL 9 & 404 52 83 F2 A94E B o
¥z gorjolsel FUEHQ thgdt s =ekE(hydrazone) FEAQ o WS Fdle o Hrpbt
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=& FdUH(E 4. HIVE AW FEAV 2¥A] gL FEARY £ ALY AYdE Ho F=AT
(entry 1-9).
Z 4
Bz Bz Bz
I 1aH,PO. (B ew) Pri(s e NH HH
i il Gew HN, H . HN, H
J CH-Cl.,-30 *C Et;B (1 eq) RX( Rﬁ
F at (4 hf80mL)
2l Jg-w Fh-y
as b
Entry R Product Yield ()2 58 [*F(S)
of F{-w

1 2h ,©1{ 3g(3h) 80(11) &0
cl
2 2 @H{ Ay a1 76
[ K
Ol (3) (10)

3o DT/G 3k (31 80 (9) g2
4  Ze @){ am Gny 80(10) 18

1‘::-
5 o© e (3p) 78 (12) 76
|
2
5 zgolﬁ/@ WG 77012) 7R
L'

7 2h r@ Is (3 79(11) 74

hy
3 21 Ju 3 810 TG
HOJ@ u@Ev) 78 (10)

g 2 B 3WO(3Y) TR (12) R

Ilsolated yield. " Enantiomeric excesswas determined by HPLC
analysis using a chiral column (Daicel Chiralpak L&) with hexane-
isopropanolas solvent.

(2) la-HiPO, o]9fol]l th& F7e] 7] & Ab&ste] A4t 7]= ofHolnlo] A=

o % HPFs, HBF,, p-EFdeEEAt, AEXHEL, EYISFoavaasiihs of&ste] buds 718 dig 4

& FAT AR 1), o #7] FU Agstel B/ CHCL, Mol L -30 T 2NN 4 F

FAA Pri, ANAL Er Bt PhoSill, T/ 982 FASAUHE 5). S f7] FHEA la- WS 393

o2 Wgs F33 A, 8199 FEE die HAE 3a doew Y= AAHE 3ak 99% eeolor TS
A AeAo] =th(entry 1). Uz 7] Svl2A4 4ke] d(1a - HPFp) 2l A FHS dolry] 98 &
Fe& 3P 0190z wEn wkgS s A3, Yste AAE 3a &2 FHu 8209014 HA 7692
dalon FohEs do]l Aaddd wEt AL deido] dolds #dE F dtH(entry 1-8). €4 ¥
S 'Prie] FHe 1.59%o R ZolFo] uheS sy, 1 A3 i AYE 3a9] 483 AL

Glentry 9).  la-H0Ts 0.59 %< #HZ 7] Fvlz wegs Fds= 4
] 5 A

[e)
°
A= AAHE 339 20% eeZ 1 99 7T AdmE dol H]3 B ALY Huyg
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BAtH entry 9). I B la-HBF,, la- BEEENT la- EGESF2eEES 53 2ddA
28 F3slo] Yok AALE 3a2 7} 76%, 73% TEE IYon 40% eeE AATH entry 10-12).
* 5

. B
B2 P Bz K
N__NH Ta- ¥ Ph28|H2 (1 Eq:l - HN' H HNI H
| CHyCl 3090 Et,B (1 e *
air (4 h 780 mL
F F
F
20 Ja ib
Entry % 1a % Pr| Yield (%)7  ee (%)9[S)
{equiv) (equiv]  of 3a(3b)  of 3a
1 PP 3 50 82 (9 =G5
5 PFg" 1 50 82 (9 =G5
3 PFg 0.9 5.0 80 (9) =G5
£ PFe 08 50 82 (9 96
5 PFg- 07 5.0 80 (10) g2
G PFy 05 50 BO (9) g2
7 PFg 0.3 50 79 (10) Bl
g PFy- 0.1 50 7|11 40
g PFg- 1 15 B2 (9 =950
10 Tslr 05 50 77011 20
11 BF, o0& 50 Ta (1) 40
sulfonate
13 Camphorsulfonate 05 50 78 (10 40

Fenlated yield. b Enantiomeric excess was determinad by HPLC analysis using
a chiral column (Daicel Chiralpak 1A) with hexane-isopropanal as salvent.

HA o] 7oA la- HPFeet thddt & epol=F AR&ste] gz H7MHEs FAstHE 6). 23 &

} eSS oSSt (entry 1). 3% &4

B (1-adamantyl iodide)® F&°] YA =& AL

A AEAdE YEhgo] 99% eef] HEIFS dUTH(entry 2-3). vk 1A} & Fepol=ql
=]

|
s 5592 &S 4 F Uddlen A

fo
1o
T

oo
rlo
rE
oo
o
o
g
2
2
x
o
rlr
ox
o
il
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X6
- Bz
IEl_ Fl 1.5 &7 “TIH
T TarHPF, 1 2. Prhe iz 1 29, HIl, H
! CHaT s =300 EtsE i1 2, ~p
air id h S Ehmbs
F F
2a 3e-f
. COF o | e
Entry R Product  Yield (%)° ee (%} (S)
of 3cf of 3cf
1 “hexyl 3c 80 99
2 ‘butyl 3d 71 99
3 1-adamantyl 3e 70 99
4 "oyl 3f 55 31
A salated izl P Enanticmaric 2 cess was dsteminzs by HFLC analy sis using
[0129] a chiral column (Gaicel Chiralpak 12 %ith he-ans-isopropanal s solzant.
[0130] F 594 B %ol la- HPFe= oHZ #7] Svi2A 52 A8 J94de 1S & 5 v, g2e=

CLCLel A 27 §7] ZZ la- HPFS o] 83te] Pri= Algata oiodar wizds|=el® fmalo o)z

A7 WbES ST 7). AUFeR gkge Hodk o] HAgolk et dAFoR gz {7
FZu|24 la - HPFeS AFESE A97F 9A AedS =7 YehgdS &9 5= 9. 33k (aromatic) L&
S ¥ FA AS FEe=rt AATIA S dkSolq A WEgo] 99% eeol o] ol =& UA AEA
S BAFAd(entry 1-9). I8y €AV Y= A= FEG ALY AdEAdo] HojHs 1T 4 QY
(entry 10).
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X7
Bz Pr (1.5 eq) Bz, Bz,
MH 12 HPF; (1.0 2d)  Ph.giH- (1 eq) NH NH
- HM. H HM, H
I CH.Cl.,-20 *C EtB (1 2q) R e * R h
R sir (4 h /80 ml)
2b-j 3g-w 3h -y
o v b
Ent Praduct ; 0/ a ee':'f':':l (SJ
ntry R roduct Yield (%) of T
_ WL
1 2h I 3u(3h)  81(10) =99
il
",
2 I (3 B9 =99
Q5N
kX
3 200 b1 wany sopm so
| x
4 2e (- an(3n) B1(9 »99
N
5% I sepm sop) ke
| ",
5zl bl ey oy e
kY
7 2h 1 3s3y s1pm oo
|
: 1'1.
8 4 I 3ugdy 79010) >99
HZ
G 2 Todw(dy) 72(12) 80
N solated vield. FEnantiomeric excess was determined by HRLZ
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