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EAEE opr=dF2 v vt FEo AYEAPE 2o I AATE FUIFEAE HEY gidd B ooty
ol& 71¥ BZ7|(chiral auxiliary)® AF&3sbAY 712 gl7F=(chiral ligand) & °©]&3% F&5F7150 o2

AH&3EaL QlTt.

A AAE= E49 A, Aok A Foll Wi F83stA
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al., Bull. Chem. Soc. Jpn., 60(7), 2651-2655, 1987]¢]& (-)-0,0'-tjWlxd E}EE}EA}O Abg&lo] q-olF-
- duebgo] B Azl dis] JfAlstR oy, BT ufg dol 43] o]t AjAAe] e
sha, mgk FEE ufg G3E g1 & QUrt.
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, Eflolaxad Bikgde) 1:1:19 WkgollA dojx= AYS /MAESa, w=353] #12008-0200672%.
o} Ak o 2 HUE °1:51~ 71Z ol AdFS AL Il AT ZHYOE o 2HZE AEFTE H|UA
39S Ak e, MaY=& [Huang, K. et al., J Org Chem., 73(17), 6928-6931, 2008]ol+= 24l o=
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1
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A& +=% [Mariappan, P. et al., Pure & Appl. Chem., 68(3), 663-666, 19961, [Mariappan, P. et al.,
Tetrahedron: Asymmetry, 6(2), 341-344, 1995]0& L-Z =, gAY-nvlo] = (binol ) EHE dojX&= AvaEH
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E5¢d 0001) =AlF/MES] #A12008-1563289%, PROCESS FOR PREPARING BEPOTASTINE AND INTERMEDIATES USED
THEREIN, 200811 12 18Y, &70.

(539 0002) =A41E /W53 #12008-035358%., PROCESS FOR PREPARING DAPOXETINE, 20081 03¢ 27¥, &7V.

(E3E3 0003) =AF/NES #2008-062473%., PROCESS FOR PREPARING ATOMOXETINE HYDROCHLORIDE, 20081
059 299, F7.
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o] 5824
(B E38]&4& 0001) Huang, K. et al., A practical and efficient route for the highly enantioselective
synthesis of mexiletine analogues and novel beta-thiophenoxy and pyridyl ethers, J Org Chem., 73(17),
6928-6931, 2008.

(R &3] &3 0002) Jurriaan, H. et al., Direct Observation of Stereotopic Group Recognition in
Solution and Solid State, J Am Chem Soc., 120(26), 6617-6618, 1998.

(W] E3]&3 0003) Mariappan, P. et al., A simple convenient method for the resolution of racemic 2,2
" -dihydroxy-1,1" -binaphthyl using (S)-proline, Tetrahedron: Asymmetry, 6(2), 341-344, 1995.

(R E3&]&3 0004) Mariappan, P. et al., Syntheses of chiral amino alcohols and diols, Pure & Appl.
Chem., 63(3), 663-666, 1996.

(M &3 &3 0005) Mariappan, P. et al., A New, Convenient Method of Resolution of Racemic 1,1 ‘-Bi-2-
naphthol Using Boric Acid and (R)-(+)-a-Methylbenzylamine, J. Org. Chem., 64, 20, 7643-7645, 1999.

(R &3] &3 0006) Stefan E. Bojadziev, et al., Preparation, Absolute Configuration and Conformation
of Some a-Aryl-2-pyridylmethanols, Bull. Chem. Soc. Jpn., 60(7), 2651-2655, 1987.
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A= o] Fo]R oA MElE= 1F o]4e] X3y A FE v
R 23 T HX8E (Cp o}Y T 23 T 0 A FE (,-C, dEzoldz 2x 1,
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o] 47] ABE B, AWl FEAY EE HzolAe Fh, BEA, SolmA, o], Aok, 1}
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ojmj A7l AgH SEHEAIEEED Exs dHZolde i, @2, Sto]=FAl, ofwi, Alohi,
HolER, -5-(Ci-Ciy €4), C=Co 2L, CCo ¢4 Ex GGy EFARE o7 oA 8= 15

olgel M@z g0 %

RS 4, A8 i wAFE Gy 97 EE AT E wAFE CCp ok AR A 8e 1

o) 7] AP B EE OFPE ik, BRA, SHEHA, o, Aohw, YolER, -S-(C-Cy F7),

C-Cy BEAE, C-Cop B EE C-Cp SFAZ o]0l oA AHE 1F olge] AW A Ak,
e

LY, B Rl ] &ole el ANHA Fo

3 Eofell M olsi¥= ouE R,

o] “FmA” & ZF22(F), 942(Cl), BEMBr), £2=(D)E gnsic}.

7] euE Mt AeEA @ el goli 7

&
7 gol 9" e wAAge A4 Er 244 B35S djad. dF Hof MY, oY, Z=za,
1= €]
= =

7)ol gAY EmE C9r)d” & 747 st Et 1 ol oF AW m: 4F A THeks 44
EE a7t 239 welea duge ova

A7) gol “HlzolE” & N, 0, i Sob Pe HHlRUAE sh} ol wakel WS nsEES W
o, melel TaE dHzdAde] £ 9 BF, 9 gasd oy a2, Fad, AU, A, g
5



[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]
[0083]

[0084]

S=506 10-2323561

Wy AAs] A FAF BE

ofst B ol wgA AAGE FAS HHesE @, aet B oage olrA A
oa v PUE FASE FE vk 23, o)A ARsEE Wee] AAstn AR, G4

wowye] Abge 3 Agels] S8 AFehs el

<A 1. FBY obul=PF HEA AZ L ol B 54 F>

1. G2 11 (9-(U-2RAd)EHID-2-D)ae Az

3

X Cl
w

N~ Y

OH

(&A1) otAEYUEZGm) FAY (-F2E3H4)(I8d-2-)eh2(219.7mg, 1.0mmol)S &afstaL
B(0iPr);(188mg, 1.0mmol)E ALo|A Tdtct. A7) &M (R)-vlo](128mg, 0.45mmol)S H7psta A L9
A T2A1ZE FoF wREEIITE. IAES Austa, oAEYEH(IM)E AFT v AZRAIA A 39 ofn|
o -R E-nlo]lE E3HA|( JJ aﬂ o|E E3lA, 200mg, 38.9% FEH)E ¥Jow, ole HRMS Ay v

2t

HRMS (EI) calculated for C32H21BNO3CI [M+H]+I 513.1303, found: 513.1303.

A g]x% _E,_/}j'__.

ge pxs ged, FAACR (9)-(-FREd) (T -2-2) e E-nE-uloli B

X-A 314 2 &
& UeY ol (R)-vlel=245H 2719 B-0 233 7|22 5 1719 B-0 23 2 B-N uZ2gS 2= A
S & 5 QUL
[X-A - B4 Fzx]

N

\ \ \| /\\

\/\ \

N -

/
\\/\/ \ >
N\
(GA 2) v 2RYE =34 (200mg, 0.389mmol)ZE ol EolAH o] E(30ml) <} 2N AAH(20me) Abolel Hujabar,
Aol A 1AZE FeF %}%‘E}. Bad E25E ddolAHolE(lom) 2 AHsta 3} eFEAdEFOR pl
£ M 24 v vIRzduex2m) ez FEE0Y. FEE fU15S ﬂé}oq 5 Rt EFOR 7
AL EFAA BeE (84mg 0.38mmol, 98% ee)S AJar, oo Eels}ets dHolHE vgt g},

' NMR (400 MHz, CDC13) & 8.57 8.51 (m, 1H), 7.69 7.59 (m, 1H), 7.40 7.26 (m, 4H), 7.24 7.13 (m,
2H), 5.74 (d, J = 1.5 Hz, 1H), 5.64 5.33 (m, 1H);
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[0085]

[0086]

[0087]

[0088]

[0089]
[0090]

[0091]
[0092]

[0093]

[0094]

[0095]
[0096]

SE50d 10-2323561

“CONIR (100 MHz, CDC13) & 160.65, 160.63, 148.00, 141.79, 137.03, 133.56, 128.71, 128.41, 122.64,
121.23, 74.43;

HPLC: Chiralpack AD-H column, hexanes: isopropanol = 95:5, UV detection at 220 nm; Flow rate 1.0 ml
/min, tR (minor isomer) = 21.4 min, tR (major isomer) = 27.6 min, 98% ee;

[alp=+90.5 (c 0.5, EtOH).

5, B dgdaes 1 929 gAY-4-S2229d)(FYd-2-HMer&a 1 G5 EglojAxzd BAkS =
Ql &Ml 0.45 FF (R)-HlolES 7P3 W 2-4A 7 Ulef] WA o] FAE 7] Al EtE ™ 72417 dle] H A
o] FaHATE. o HAAEL W$ & AAINEE FASIL Yo tFEe MR §vlol= A @om At
Sy S8l A= FallEle Aol vk, ey, o] AAEL A4 7] (Mass Spectoroscopy)® EAFo]
2(molecular ion)= HEEZ 4 Ju. T3, XA ZAFZRE o] HHEL (9)-U-EF229d) (I d-2-¢)v
g2 o] FojX 4-ujY B AEFAZ ERAE o], V] LMY AETANE T4 WHoR VT eREs 1
P 3EE 1((9)-U-F229d)(Fed-2-d)HeE2)S 945 ¢ JdAgT
(R)-BINOL
OH
N A OO
OH
- O
(1 eq) (1 eq) (0.45 eq)
Cl

precipitate

2. 3¥E 2: R)-¢U-22=29d)FHD-2-)veE A=

X Cl

P
N
OH

A7 3gE 1 Az FsA J&8EFE (R)-vlo] & (128mg, 0.45mmol) thAl 193k 0.45%3¢] (S)-Hlol&ES
ALgEhe] | 3EHE 25 40%9] &I 97% ee® AUTE.

[alp=-90.1 (c 0.21, EtOH).
3. HYE 3 (S-U-ABAAD) (A D-2-0) AR Az

OMe

A7) FFE 1 Az TUsHA A5ty gAY -FRRHY) (I d-2-9) (219, 7mg, 1.0mmol) Al

_15_



[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]
[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

SE506 10-2323561

3(80mg, 0.37mmol, 95% ee)<

ehAlE] (4wl % A1) (9] 2] R-2-9 )Wl EhE (216mg, 1.0mmol) & Ab&-she] 23
9E Besety 548 et g,

AL, ofv] e dF-HE-vlolx HghAo] gk HRMS A¥ F shihE 3ol dier

pud

=
=
HRMS (EI) calculated for C33H24BNO4 [M]+: 507.1798, found: 507.1801;

I NIR (500 MHz, CDC13) 8.58 8.53 (m, 1H), 7.66 7.59 (m, 1H), 7.33 7.27 (m, 2H), 7.23 7.15 (m,
2H), 6.92 6.85 (m, 2H), 5.74 (s, 1H), 5.30 (s, 1H), 3.80 (s, 3H);

“C MMR (126 MHz, CDCI3) 161.32, 159.25, 147.81, 136.84, 135.50, 128.37, 122.35, 121.30, 113.98,
74.63, 55.27;

HPLC: Chiralpack AD-H column, hexanes: isopropanol = 95:5, UV detection at 220 nm; Flow rate 0.8 ml
/min, tR (minor isomer) = 22.31 min, tR (major isomer) = 25.80 min, 95% ee;

[alp=+21.6 (¢ 0.5, EtOH).

4. 3= 4: (9)-G-HEAID-2-D) (D)L A=

A7) FFE 1 Az TUsHA A5ty gAY -FRRHY) (I d-2-9) | EH-L-(219. 7mg, 1.0mmol) Al
gAY (3-HEsgd-2-9)(Fd)# L (200mg, 1.0mmol)S AF&3te] 3H3HE 4(78mg, 0.39mmol, 81% ee)E &
AL, ojn| =T -H 2-ulo]x Ao th3 HRMS 23 2 3}FE 40 3 EY3ety EAL oS3 g2,

HRMS (EI) calculated for C33H24BNO3 [M]+: 493.1849, found: 493.1854;

(¥
=

' NR (500 MHz, CDC13) 8.53 8.39 (m, 1H), 7.49 7.43 (m, 1H), 7.36 7.24 (m, 5H), 7.24 7.18 (m,
1H), 6.29 5.86 (m, 1H), 5.77 (s, 1H), 2.11 (s, 3H);

13C NMR (126 MHz, CDC13) 157.82, 144.88, 142.24, 138.55, 130.37, 128.47, 127.75, 127.67, 122.65,
72.48, 17.82;

HPLC: Chiralpack AD-H column, hexanes: isopropanol = 95:5, UV detection at 220 nm; Flow rate 1.0 ml
/min, tR (major isomer) = 11.23 min, tR (minor isomer), 81% ece;

[alp=-24.6 (¢ 0.5, EtOH).

5. B3t 5 (9)-"=[d][1,3]95&-5-d(Fd-2-d)rge A=

A @)

B )

N™ ™ 9
OH

A7 e 1 Alze S5k AgstE 2AY 4-SFREHYE) (I8 H-2-Y) W B2 (219.7mg, 1.0mmol) THAI
A Az[d][1,3]02E-5-9 (9 g d-2- ) w &+ (230mg, 1.0mmol)S AME3te] 33E 5(86mg, 0.37mmol,
96% ee)E VAL, olu|ndF-HE-nlolm E3bAC] ok HRMS 23 2 3}5tE 59 tis Eelskes 542 o
S 72,

HRMS (EI) calculated for C33H22BNO5 [M]+: 523.1591, found: 523.1590;

I NIR (500 MHz, CDC13) 8.59 8.54 (m, 1H), 7.67 7.60 (m, 1H), 7.24 7.15 (m, 2H), 6.92 6.87 (m,
1), 6.84 6.76 (m, 2H), 5.95 5.91 (m, 2H), 5.68 (s, 1H);
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[0115]

[0116]

[0117]

[0118]

[0119]
[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]
[0131]

[0132]

[0133]

[0134]

S=506 10-2323561

PCOMMR (126 MHz, CDCI3)  160.96, 147.92, 147.80, 147.25, 137.34, 136.88, 122.44, 121.28, 120.76,
108.10, 107.43, 101.04, 74.76;

HPLC: Chiralpack AD-H column, hexanes: isopropanol = 90:10, UV detection at 220 nm, 0.8 ml/min, tR
(minor isomer) = 27.32 min, tR (major isomer) = 30.80 min, 96% ee;

[alp=-3.8 (¢ 0.5, CHCI3).

6. S3FE 6: (S)-Fd(FHL-2-D)rgE A=

=

A7) SFE 1 Az SdaA AstE gAY d-SR2Ed) (I P-2-2) W EHL(219. 7mg, 1.0mmol) Al
-A) | ek (186mg, 1.0mmol)S AF&3le] 33-E 6(70mg, 0.38mmol, 62% ee)S AL, of
v dF -1 2-vto)E EghAlo] g HRMS A3 2 g§HE 60 dig EElststy 542 ta o).

HRMS (EI) calculated for C32H22BNO3 [M]+: 479.1693, found: 479.1693;

I NIR (400 MHz, CDC13) 8.61 8.55 (m, 1H), 7.69 7.60 (m, 1H), 7.47 7.33 (m, 4H), 7.33 7.27 (m,
1), 7.25 7.15 (m, 2H), 5.79 (d, J = 1.9 Hz, 1H), 5.38 (s, 1H);

“CONMR (100 MHz, CDCI3) 160.96, 160.94, 147.86, 143.26, 136.87, 128.60, 127.84, 127.09, 122.45,
121.37, 77.41, 77.09. 76.77. 75.03;

HPLC: Chiralpack AD-H column, hexanes: isopropanol = 95:5, UV detection at 220 nm; Flow rate 1.0 ml
/min, tR (minor isomer) = 23.7 min, tR (major isomer) = 28.7 min, 62% ee;

[alp=+ 20.5 (c 0.5, EtOH).

6-1. BAFE 6: (9)-Fd(FId-2-d) & A=

A7) s 6 Azt s AAEE (R)-vko]E(128mg, 0.45mol) thAl 0.459F <] (R)-3,3'-(CONEt,),—1}
olE& Agele] FFE 6% 35%9 FEH 98% eeE L),

[alp=+ 28.9 (c 0.5, EtOH).

7. F3FE 70 (9)-(4-EFe=Hd)(FFY-2-d) e A=

B i
o
N -
OH
A7 3t E 1 AlZRe L5 Aty A -FEREEE) (I8 Y-2-Y) W e2(219.7mg, 1.0mmol) THAI

FAE (4-ZFo2Hd)(FFH-2-) W EH-2-(204mg, 1.0mmol)E AFE3le] 335 7(76mg, 0.37 mmol, 73% e
e)S AT, on U F-HE-ulo]x B o] gt HRMS 2 2 FIE 74 g3k =gy EAS s
Fag=y

HRMS (EI) calculated for C32H21BFNO3 [M]+: 497.1599 found: 497.1599;

I NIR (400 MHz, CDC13) 8.58 8.52 (m, 1H), 7.71 7.59 (m, 1H), 7.42 7.31 (m, 2H), 7.25 7.13 (m,
2H), 7.07 6.97 (m, 2H), 5.76 (s, 1H), 5.48 (s, 1H);

“C NMR (100 MHz, CDCI3) 163.60, 161.16, 160.92, 160.89, 147.94, 139.12, 139.09, 136.97, 128.80,
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[0135]

[0136]

[0137]

[0138]
[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]
[0150]

[0151]

[0152]

[0153]

[0154]

S=506 10-2323561

128.72, 122.55, 121.24, 115.51, 115.29, 74.41;

HPLC: Chiralpack AD-H column, hexanes: isopropanol = 95:5, UV detection at 220 nm; Flow rate 1.0 m{
/min, tR (minor isomer) = 13.0 min, tR (major isomer) = 15.36 min, 73% ee;

[alp=+60.0 (c 0.5, EtOH).

8. = 8 (9)-¥Hd-2-L(o-ED)HEE A=

OH

A7) FFE 1 Az TUsHA A5ty gAY -FRRHY) (I d-2-29) | EH-L-(219. 7mg, 1.0mmol) Al
gAY 2 d-2-L(o-EH )M E-2(200 mg, 1.0 mmol)S AF&3le] &3E 8(82 mg, 0.38 mmol, 57% ee)S U3
3, ofnhE-R E-vlolE EgtAo] tidk HRMS Az} ¥ 3}3HE 8o Uit Ee3etd SAL v ).

HRMS (EI) calculated for C33H24BNO3 [M]+: 493.1849, found: 493.1847;

' NR (500 MHz, CDC13) 8.67 8.53 (m, 1H), 7.70 7.57 (m, 1H), 7.31 7.25 (m, 1H), 7.25 7.17 (m,
4H), 7.09 7.03 (m, 1H), 6.00 (s, 1H), 2.36 (s, 3H);

13C NMR (126 MHz, CDC13) 160.89, 147.75, 140.59, 136.81, 136.20, 130.78, 127.97, 127.77, 126.10,
122.27, 121.18, 77.26, 77.01, 76.75, 72.75, 19.41;

HPLC: Chiralpack AD-H column, hexanes: isopropanol = 95:5, UV detection at 220 nm; Flow rate 1.0 ml
/min, tR (minor isomer) = 18.2 min, tR (major isomer) = 22.48 min, 57% ee;

[alp=+10.2 (c 0.5, EtOH).

8-1. 3= 8: (9)-¥FHd-2-L(0-EY)H e A=
A7) 31 E 8 Az FAEA HAsE (R)-Ho]=(128mg, 0.45mmol) Al 0.45%8F] (R)-3,3'-(CONEt,),—1}
oS A8t 3FE 8L 3599 & 86% eeR AT},

[alp=+32.3 (c 0.5, EtOH).

9. 3¢E 9: (-G-vEH)(FHd-2-D)H &S A=

A7) BEE 1 Az BUsA A8stE gAY -FEEHY)(FYE-2-9) | EH-S-(219.7mg, 1.0mmol) THA
A (-7 d) (I d-2-L) | EFS(200 mg, 1.0 mmol)S AFE3te] 33E 9(80mg, 0.40mmol, 79% ee)S

=
A, ofr|=dF-HE-vtolE HEAo e HRMS A7 2 sshE 9 dist Elsisty 542 thed Zrt.
HRMS (EI) calculated for C33H24BNO3 [M]+: 493.1849, found: 493.1851;

' NMR (500 MHz, CDC13) 8.61 8.57 (m, 1H), 7.67 7.60 (m, 1H), 7.29 (d, J = 8.1 Hz, 3H), 7.25 7.15
(m, 4H), 5.75 (d, J = 4.0 Hz, 1H), 5.24 (d, J = 4.3 Hz, 1H), 2.35 (s, 3H);

13C NMR (126 MHz, CDC13) 161.22, 147.83, 140.36, 137.51, 136.84, 129.27, 127.02, 122.36, 121.33,
74.88, 21.17;

HPLC: Chiralpack AD-H column, hexanes: isopropanol = 90:10, UV detection at 220 nm; Flow rate 0.8 ml
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[0155]

[0156]

[0157]
[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]
[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

SE506 10-2323561

/min, tR (minor isomer) = 12.62 min, tR (major isomer) = 14.35 min, 79% ee;

[alp=+24.2 (¢ 0.5, EtOH).

10. 32 10: (9)-G-"EdHd)(FFD-2-) e A=

1 T sty gAY (-ER299) (I H-2-L) W E-E-(219. 7mg, 1.0mmol) Al
A (3-dEHd)(FyU-2-) HE-L(200mg, 1.0mmol)E AFE-3}e] 33E 10(72mg, 0.36mmol, 89% ee)S
Aar, ofu|dF-BE-nlo]lxs EgtAol gt HRMS Ax 2L FFE 100 izt Ezletr EALS vy
Fdg=y
HRMS (EI) calculated for C33H24BNO3 [M]+: 493.1849, found: 493.1843;

I NMR (500 MHz, CDC13) 8.55 (s, 1H), 7.65 7.60 (m, 1H), 7.25-716 (m, 5H), 7.10 (d, J = 7.5 Hz, 1H),
5.73 (s, 1H), 5.26 (br s, 1), 2.33 (s, 3H);

PCOMMR (126 MHz, CDCI3) 161.22, 147.83, 143.15, 138.32, 136.84, 128.63, 128.53, 127.71, 124.23,
122.42, 121.43 75.0, 21.54;

HPLC: Chiralpack AD-H column, hexanes: isopropanol = 90:10, UV detection at 220 nm; Flow rate 0.8 ml
/min, tR (minor isomer) = 12.62 min, tR (major isomer) = 14.35 min, 89% ee;

[alp=+64.1 (c 0.5, EtOH).

11. 3}HE 11 (O)-(HEFLzdY)(FHL-2-D)rgs A=z

1 sdeA ety A -SREdd) (I d-2-) 2 (219.7ng, 1.0mmol) THAI
EFe2dd) (I d-2-¢) e (275mg, 1.0mmol)& AF&3te] #3HE 11(105mg, 0.38mmol, 91%
ee) s B, oW =LF-HE-vlolm HIFA O oig HRMS 23 2 FFE 110 digk B3y 54 o

HRMS (EI) calculated for C32H17BF5NO3 [M]+: 569.1222, found: 569.1228;

I NIR (400 MHz, CDC13) 8.64 8.58 (m, 2H), 7.81 7.67 (m, 2H), 7.30 (d, 2H), 7.21 (d, J = 7.9 Hz,
2H), 6.19 (s, 2H), 5.50 (s, 1H);

“CNMR (100 MHz, CDCI3) 157.40, 147.98, 137.33, 123.18, 120.38, 77.35, 77.04, 76.72, 65.58;

HPLC: Chiralpack AD-H column, hexanes: isopropanol = 95:5, UV detection at 220 nm; Flow rate 0.8 ml
/min, tR (minor isomer) = 16.86 min, tR (major isomer) = 19.28 min, 91% ee;

[alp=-10.8 (c 0.75, CHCI13).
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[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]
[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

SE=506 10-2323561

12. 3= 12: (5)-(3,4-HrISA =) (FHd-2-d) &S A=

N OMe

L

N™ ™ OMe

OH
A7) BetE 1 Axe sdsA 2ystE gAY -FE2EE) (98 Y-2-2) HES(219.7mg, 1.0mmol) A
A (3, 4-THEA A L) (3 H-2-) e (245mg, 1.0mmol)S AFE3le] 3F3HE 12(92mg, 0.375mmol, 96%
ee)S AQar, oln|xdF-H E-ulols Bt tid HRMS A3 2 3L 120] s B3ty EAS &

3} 2},

HRMS (EI) calculated for C34H26BNO5 [M]+: 539.1904, found: 539.1900;

I NIR (500 MHz, CDC13) 8.59 8.54 (m, 1H), 7.67 7.60 (m, 1H), 7.24 7.14 (m, 2H), 6.96 6.91 (m,
1), 6.91 6.88 (m, 1H), 6.87 6.81 (m, 1H), 5.71 (s, 1H), 5.31 (s, 1H), 3.87 (s, 3H), 3.84 (s, 3H);

PCONR (126 MHz, CDCI3) 161.12, 149.20, 148.72, 147.79. 136.86. 135.84, 122.40, 121.28, 119.58,
110.93, 109.98, 74.82, 55.90, 55.83;

HPLC: Chiralpack AD-H column, hexanes: isopropanol = 90:10, UV detection at 220 nm; Flow rate 0.8 ml
/min, tR (major isomer) = 27.32 min, tR (minor isomer) = 28.2 min, 96% ee;

[alp=-23.2 (¢ 0.5, EtOH).

13. E3HE 13: (S)-C-WEsd)(FnD-2-D)rge A=z

Azl FLA AP A -FREHY)(IH-2-A) B2 (219.7mg, 1.0mmol) Al
-2-) vl EE-(200mg, 1.0mmol)S AFE-3te] 33H&E 13(72mg, 0.36mmol, 71% ee)=
, o dE-RE-nlolE E3bA gk HRMS A 2 FFE 130 vk Egsiety 5L e

HRMS (EI) calculated for C33H23BN203 [M]+: 494.1802, found: 494.1810;

I NMR (500 MHz, CDC13) 8.75 (d, J = 4.9 Hz, 2H), 7.25 7.14 (m, 5H), 6.14 (d, J = 4.3 Hz, 1H), 4.93
(d, J = 4.8 Hz, 1H), 2.53 (s, 3H);

PC NR (126 MHz, CDCI3) 170.23, 156.90, 140.21, 136.46, 130.69. 127.81, 127.22. 126.00, 119.42.
72.89. 19.59;

HPLC: Chiralpack AD-H column, hexanes: isopropanol = 95:5, UV detection at 220 nm; Flow rate 0.8 ml
/min, tR (minor isomer) = 18.18 min, tR (major isomer) = 22.48 min, 71% ee;

[aly=+ 32.4 (c 0.5, EtOH).
4. FFE 14: (9)-(4-(aF LA A D)(Fd-2-)vgE A=

OBn
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[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]
[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]
[0206]

S=S06 10-2323561

A7) SEHE 1 Az s ﬁgaw gAY (4-Z2228d)(FYd-2-d)WE-2(219.7mg, 1.0mmol) A
-d) Wl EF-2-(292mg, 1.0mmol)S AFE-3le] 3}EHE 14(118mg, 0.40mmol, 96%
= A gk IRMS 23 2 33HE 149 gk EE)8key EAL U

ce) & YA, o}uliog:g—y_%—ﬂko

I} ).
HRMS (EI) calculated for C39H28BNO4 [M]+: 585.2111, found: 585.2103;
1H NMR (500 MHz, CDC13) 8.63 8.58 (m, 1H), 7.84 (d, J = 1.7 Hz, 1H), 7.74 (dd, J = 16.9, 8.7 Hz,

2H), 7.62 (td, J = 7.7, 1.7 Hz, 1H), 7.42 (dd, J = 8.5, 1.8 Hz, 1H), 7.24 7.15 (m, 3H), 7.15 7.11
(m, 1H), 5.92 (s, 1H), 3.93 (s, 3H);

13C NMR (126 MHz, CDC13) 160.85, 157.70, 147.70, 138.22, 136.82, 134.17, 129.43, 128.74, 128.61,
127.32, 125.97, 125.32, 122.36, 121.42, 118.88, 105.63, 75.03, 55.23;

HPLC: Chiralpack AD-H column, hexanes: isopropanol = 90:10, UV detection at 220 nm; Flow rate 0.8 ml
/min, tR (minor isomer) = 26.34 min, tR (major isomer) = 28.37 min, 96% ee;

[alp=- 3.6 (¢ 0.5, EtOH).

15. 313HE 150 (S)-(UZEd-1-¢)(Fd-2-)rerE A=

A7) 3EgE 1 Az TAeA AFPey gAY -FREAE)(IHP-2-9) e (219.7mg, 1.0mmol) THA
il Yzerd-1-d (g d-2-9) W EFE-(236mg, 1.0mmol)S AM83}e] & 15(90mg, 0.38mmol, 87% ee)=
AARa, opn|dF-RE-wlolm H3tA|o] oist HRMS Z3} % IgHE 150 st Elsed EALe v
=

HRMS (EI) calculated for C36H24BNO3 [M]+: 529.1849, found: 529.1857;

m\l

I NIR (500 MHz, CDC13) 8.71 8.66 (m, 1H), 8.17 8.10 (m, 1H), 7.93 7.87 (m, 1H), 7.87 7.82 (m,
M), 7.61 7.55 (m, 1H), 7.55 7.51 (m, 1H), 7.51 7.43 (m, 4H), 7.27 7.21 (m, 1H), 7.11 7.05 (m,
1), 6.44 (d, J = 1.9 Hz, 1H), 5.43 (d, J = 3.0 Hz, 1H);

PC NMR (100 MHz, CDCI3) 161.16, 147.94, 138.22, 136.94, 134.24. 131.29, 128.80. 128.78, 126.20.
126.17, 125.63, 125.38, 124.47, 122.47, 121.44. 73.62;

HPLC: Chiralpack AD-H column, hexanes: isopropanol = 90:10, UV detection at 220 nm; Flow rate 0.8 ml
/min, tR (major isomer) = 21.32 min, tR (minor isomer) = 26.02 min, 87% ee;

[aly=+ 64.3 (¢ 0.75, CHCL3).

16. 3LE 16: (S)-(6-HEAYZTEA-2-9) (I d-2-A) &S A=

YO
»
N

H

O

A7) 3FEE 1 Az YA AYsE A -FRE9EY)(FHE-2-9) | E-2(219.7mg, 1.0mmol) Al
gAY (6-HEAYZEd-2-d) (I d-2-L) W eH-E(265mg, 1.0mmol)S  AF&38tY  3kgtE 16(100mg,
0.376mmol, 90% ee)S LY, on=LF-B 2-ulo]lE EA o] th3t HRMS 23 2 3HE 169 3 =] 3}s)
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[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]
[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

SE506 10-2323561

R R e a1
HRMS (EI) calculated for C37H26BNO4 [M]+: 559.1955, found: 559.1961;
1H NMR (500 MHz, CDC13) 8.65 8.60 (m, 1H), 7.86 7.79 (m, 1H), 7.79 7.67 (m, 2H), 7.67 7.60 (m,

), 7.44 7.38 (m, 1H), 7.26 7.21 (m, 1H), 7.21 7.15 (m, 2H), 7.14 (d, J = 2.5 Hz, 1H), 5.91 (d, J
= 3.4 Hz, 1), 5.40 (d, J = 4.1 Hz, 1H), 3.94 (s, 3H);

“C OMMR (126 MHz, CDCI3) 160.85, 157.70, 147.70, 138.22, 136.82, 134.17, 129.43, 128.74, 128.61,
127.32, 125.97, 125.32, 122.36, 121.42, 118.88, 105.63, 75.03. 55.23:

HPLC: Chiralpack AD-H column, hexanes: isopropanol = 90:10, UV detection at 220 nm; Flow rate 0.8 m{
/min, tR (minor isomer) = 31.41 min, tR (major isomer) = 36.36 min, 90% ee;

[alp=-121.2 (c 0.1, CHCI3).
17. 338 17: (9)--(Eg)Ad)(Fed-2-d) e A=

SMe

A7 F3E 1 Az TdeA APstE @AY -FR2EY)(FEP-2-9) W e (219. 7mg, 1.0mmol) thAl
A (4-(dAgg o)) (3 d-2-2) w e (232mg, 1.0mmol)E AF&3te] 3eE 17(86mg, 0.37mmol, 78%
F-HE-vlolr H3Ao] tie HRMS 23 H FEE 179 uig Eglsisty EAL U

HRMS (EI) calculated for C33H24BNO3S [M]+: 525.1570, found: 525.1578;

I NIR (500 MHz, CDC13) 8.59 8.54 (m, 1H), 7.67 7.60 (m, 1H), 7.34 7.28 (m, 2H), 7.26 7.18 (m,
3H), 7.17 (d, J = 7.9 Hz, 1), 5.74 (s, 1H), 2.47 (s, 3H);

“COMMR (100 MHz, CDCI3) 160.81, 147.88, 140.19, 138.03, 136.89, 127.60, 126.77, 122.49, 121.31,
74.60. 15.87:

HPLC: Chiralpack AD-H column, hexanes: isopropanol = 90:10, UV detection at 220 nm; Flow rate 0.8 ml
/min, tR (minor isomer) = 22.7 min, tR (major isomer) = 26.08 min, 78% ee;

[alp=-15.4 (c 1.0, CHC13).

18. E3HE 18: (S)-GB-HE=zAY)HL-2-D) s A=z

1843ty gAY (4-2229d)(F2d-2-¢)we-&(219.7mg, 1.0mmol) 2l
W EFS(230mg, 1.0mmol)S AFg3le] 3FshE 18(81.2mg, 0.35mmol, 82% e
-ulolx E3HAo] uigh IRMS 23 2 3t 189 uigt =&ty 54 v&o

o
tb
© r>J

HRMS (EI) calcd for C32H21BN205 [M]+: 524.1544, found: 524.1551;

I NIR (400 MHz, CDC13) 8.55 8.48 (m, 1H), 8.31 8.24 (m, 1H), 8.14 8.05 (m, 1H), 7.82 7.72 (m,
M), 7.72 7.62 (m, 1), 7.48 (t, J =7.9 Hz, 1), 7.28 7.18 (m, 2H), 5.87 (s, 1H), 5.72 (s, 1H);
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[0225]

[0226]

[0227]

[0228]

[0229]
[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]
[0238]

[0239]

[0240]

[0241]

[0242]

S=506 10-2323561

“C MR (100 MHz, CDC13) 159.87, 148.35, 148.28, 145.43, 137.39, 133.05, 129.51, 123.06, 122.70,
121.79, 121.23, 74.23;

HPLC: Chiralpack AD-H column, hexanes: isopropanol = 90:10, UV detection at 220 nm; Flow rate 0.8 ml
/min, tR (minor isomer) = 17.36 min, tR (major isomer) = 20.72 min, 82% ee;

[alp=-21.6 (c 1.25, CHCI3).
19. 32 190 (9)-2,5-HHEA ) (A D-2-D)m e A=

OMe

OH OMe

A7) BetE 1 Axe sdsA 2ystE gAY -FE2EE) (98 Y-2-2) HES(219.7mg, 1.0mmol) A
A (2,5-THEAHA ) (3 H-2-) e (245mg, 1.0mmol)S AFE3te] 3F3HE 19(95mg, 0.389mmol, 63%
ee)S AQar, oln|x&dF-H E-ulols EaAe] s HRMS 23 2 3L 199 tidt &3ty EAL &
3} g},

HRMS (EI) calcd for C34H26BNO5 [MI+: 539.1904, found: 539.1551;

I NIR (400 MHz, CDC13) 8.59 8.48 (m, 1H), 7.64 7.56 (m, 1H), 7.34 7.28 (m, 1H), 7.20 7.12 (m,
1H), 6.98 6.91 (m, 1H), 6.89 6.82 (m, 1H), 6.82 6.74 (m, 1H), 6.20 (s, 1H), 5.37 (s, 1H), 3.83 (s,
3H), 3.73 (s, 3W);

PC NMR (100 MHz, CDCI3) 161.05, 153.92, 150.88, 147.71, 136.74. 132.86, 122.27. 121.28, 113.52.
113.32, 112.07, 69.01, 56.18, 55.66;

HPLC: Chiralpack AD-H column, hexanes: isopropanol = 95:5, UV detection at 220 nm; Flow rate 0.8 ml
/min, tR (minor isomer) = 26.6 min, tR (major isomer) = 29.3 min, 63% ee;

[alp=-83.0 (c 0.5, EtOH).

20. BFE 20: (19)-1-Hd-1-(FJFd-2-Y) N &-1-& A=

N S

OH

A7) FFE 1 Az TUsHA sty gAY -FRRHY) (I d-2-9) | EHL-(219. 7mg, 1.0mmol) Al
A 1-3d-1-(3 g 9-2-) ol §-1-2-(200mg, 1.0mmol)S AH&3te] 343+ 20(72mg, 0.36mmol, 99% ee)S
A, ofu|-dF-pE-ulo]lx EdtA o e HRMS Ay = FFITE 200 izt Eglsleld Exe e}

.
HRMS (EI) calcd for C32H21BN205 [M]+: 493.1849, found: 493.1849;

' NR (400 MHz, CDC13) 8.58 8.52 (m, 1H), 7.71 7.61 (m, 1H), 7.59 7.50 (m, 2H), 7.43 7.30 (m,
3H), 7.31 7.24 (m, 1H), 7.28 7.13 (m, 2H), 5.92 (d, J = 2.2 Hz, 1H), 1.98 (s, 2H);

13C NMR (100 MHz, CDC13) 164.83, 147.44, 147.22, 137.03, 128.25, 127.01, 125.95, 122.08, 120.34,
77.50, 77.18, 76.86, 75.15, 29.31;

HPLC: Chiralpack AD-H column, hexanes: isopropanol = 95:5, UV detection at 220 nm; Flow rate 0.5 ml
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[0243]

[0244]

[0245]
[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

SE53 10-2323561
/min) tR (minor isomer) = 19.2 min, tR (major isomer) = 20.6 min, 99% ee;
[alp=+ 21.6 (¢ 1.5, CHCI3).
21. 3FE 21: (9)-1-(4-E2=2Hd)-1-(FFD-2-L) N &-1-& A=

Cl

OH

A7) FFE 1 Az TUsHA AstE gAY -FRRHY) (I d-2-9) | EH-L-(219. 7mg, 1.0mmol) Al
gAY 1-(4-F229Hd)-1-(FFH-2-) | e-1-&(234mg, 1.0mmol)S AFE3sle] 33 21(95mg, 0.36mmol,
57% ee)S LU, of|wndF-RE-vlo]E E3hA oig HRMS A3 E 33E 219 dist Egslstd 542

oS3 2.
HRMS (EI) calced for C33H23BCINO3 [M]+: 527.1460, found: 527.1457;

' NR (400 MHz, CDC13) 8.57 8.51 (m, 1H), 7.75 7.63 (m, 1H), 7.51 7.41 (m, 2H), 7.36 7.26 (m,
), 7.25 7.17 (m, 1H), 5.88 (d, J = 1.8 Hz, 1H), 1.93 (s, 3H);

13C NMR (100 MHz, CDC13) 164.27, 147.55, 145.82, 137.15, 132.86, 128.32, 127.46, 122.26, 120.16,
77.43, 77.11, 76.79, 74.81, 29.22;

The ee was determined by HPLC with CHIRAL AD C18 Column (5 m, 4.6 150 mm) (Hexanes:IPA = 95:5, = 220
nm, 0.5 m¢/min) tR (minor isomer) = 19.2 min, tR (major isomer) = 20.6 min, 57% ee;

[alp=+ 12.4 (¢ 1.5, CHCI3).

22. & 22: (9)-2-vE-1-(Fgd-2-Y)Z2H-1-& Ax

HRMS (EI) caled for C29H24BNO3 [M]+:445.1849, found: 445.1854;

I NIR (400 MHz, CDC13) 8.76 8.28 (m, 1H), 7.87 7.47 (m, 1H), 7.47 7.03 (m, 2H), 4.84 4.24 (m,
2H), 2.14 1.81 (m, 1H), 1.14 0.84 (m, 3H), 0.84 0.54 (m, 3H);

PC R (100 MHz, CDCI3) 161.56, 147.97, 122.15, 121.03. 77.40, 35.04, 19.40, 16.20;

HPLC: after acylation, CHIRAL OJ column, Hexanes:IPA = 97:03, Uv detection at 254 nm, Flow rate 0.3 m{
/min, tR (minor isomer) = 22.02 min, tR (major isomer) = 25.35 min, 71% ee;

[alp=+ 28.6 (c 0.5, EtOH).
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[0260]

[0261]
[0262]

[0263]

[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

[0270]

[0271]

[0272]
[0273]

[0274]

[0275]

[0276]

[0277]

[0278]

SE506 10-2323561

23. 3E 23: (9)-1-(FFPd-2-¢)HE-3-A-1-2 A=z

OH

01'

A7) e 1 Az St Aty #HAe -FREEHE)(FEY-2-9) W B (219.7ng, 1.0mmol) TthAl
gAE 1-(F2H-2-Y) FE-3-¢1-1-2(150mg, 1.0mmol)E& AMg-3te] &3HE 23(57mg, 0.382mmol, 68% ee)S &
A, opn|F-1 B-vlolx EgtA o] ik HRMS A3 2 & 230 WE Eelsies EALe ueT 2.

HRMS (EI) calcd for C29H22BNO3 [MI+: 443.1693, found: 443.1691;
' NR (400 MHz, CDC13) 8.38 8.31 (m, 2H), 7.58 7.48 (m, 2H), 7.26 7.22 (m, 1H), 7.06 6.98 (m,

2H), 5.78 5.63 (m, 2H), 5.00 4.92 (m, 1H), 4.96 4.89 (m, 3H), 4.85 4.73 (m, 2H), 4.73 4.66 (m,
2H), 2.56 2.45 (m, 2H), 2.43 2.32 (m, 2H);

13C NMR (100 MHz, CDC13) 162.26, 162.22, 148.11, 136.64, 134.27, 122.18, 120.43, 117.61, 117.59,
117.57, 72.73, 42.61, 42.38;

HPLC: after acylation, with CHIRAL OD, Hexanes:IPA = 90:10, UV detection at 254 nm, Flow rate 0.5 ml
/min, tR (major isomer) = 9.92 min, tR (major isomer) = 13.02 min, 68% ee;

[alp= - 14.8 (c 1.5, CHCI3).

23-1. 3= 23: (9)-1-(Fd-2-D)FHE-3-I-1-& A=

A7) e 1 Aze FdEA AastE (R)-vhol=(128mg, 0.45mmol) thAl 0.45%3%9] (R)-3,3'-(CONEt,) 1}
o5 (218mg) & AHEste] BFHE 238 39%°] FET 86% eeR AU}

[aly=-18.9 (¢ 1.0, CHCI3).
24. FE 24: (9)-1-H<d-2-(FHIL-1-)d&-1-2 A=

H

win(Q

A7 FetE 1 Alxe 934 sty gAY -FREHYE) (I8 Y-2-9) W EH-2(219. 7mg, 1.0mmol) thAl
A 1-dd-2-(JH g d-1-d) o §-1-2(205mg, 1.0mmol)S AF&3te] 3}3HE 24(76.5mg, 0.37mmol, 77% e
e)S dQa, ofn|wndF-HE-nlolE EgtA|o] st HRMS 23} 2 33HE 24 g Eg3ted EAle gL
Fd g

HRMS (EI) calcd for C33H30BNO3 [MI+: 499.2319, found: 499.2323;

I NR (500 MHz, CDC13) 7.43 7.15 (m, 5H), 4.78 4.65 (m, 1H), 3.29 (s, 1H), 2.75 2.71 (m, 1H),

2.55 2.48 (m, 1M), 2.47 2.38 (m, 3H), 1.75 1.57 (m, 4H), 1.53 1.47 (m, 2H), 1.30 1.27 (m, 1H),
0.98 0.83 (m, 1H);

PCONMR (126 MHz, CDCI3) 142.45, 128.32, 127.39, 125.87, 68.67, 66.93, 54.47, 26.12, 24.27;

HPLC: CHIRAL OD column, Hexanes:IPA:DEA = 95:05:0.5, UV detection at 254 nm, Flow rate 1.0 ml/min, tR
(minor isomer) = 11.66 min, tR (major isomer) = 15.47 min, 77% ee;

[alp=+30.4 (c 1.25, EtOH).
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[0279]

[0280]
[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]
[0289]

[0290]

[0291]

[0292]

[0293]

[0294]

SEE36 10-2323561
25. 3E 25: (9)-2-EEEZEx-1-ddde-1-2 Az

OH O

A7) 3R 1 AR 59 AFstE gAY -FREHE)(IYP-2-9) W -S(219.7ng, 1.0mmol) THA
gAY 2-RE2EEw-1-Hdo e-1-8(207.5mg, 1.0mmol)S ARE-3le] 33HE 25(85mg, 0.38mmol, 91% ee)ES
i, o -dEF-HE-vlolx E3hAe] tig HRMS A} 2 3l3tE 2590 gk EEslehd 542 o Eh.

HRMS (EI) calcd for C32H28BNO4 [M]+: 501.2111, found: 501.2117;

' NR (500 MHz, CDC13) 7.43 7.34 (m, 4H), 7.34 7.27 (m, 1H), 4.82 4.75 (m, 1H), 3.84 3.72 (m,
4H), 2.81 2.73 (m, 2H), 2.60 2.54 (m, 1H), 2.54 2.45 (m, 3H);

13C NMR (126 MHz, CDC13) 141.88, 128.41, 127.61, 125.86, 68.60, 68.17, 67.05, 66.71;

HPLC : CHIRAL OD C18 Column (5 m, 4.6 150 mm) (Hexanes:IPA:DEA = 95:05:0.5, = 254 nm, 1.0 m¢/min) tR
(major isomer) = 21.81 min, tR (major isomer) = 29.29 min, 91% ee;

[alp=+45.3 (c 0.9, EtOH).

26. BE 26: R)-1-CGIEdFEgI-1-DHDHtzed-2-2 A=

seg

A7) 3HE 1 Azxet T8 AgetE gAY -FREEY) (98 Y-2-2) v E-2(219.7mg, 1.0mmol) thA
gAY 1-(Ed (P EY9-1-d)WE) U Zea-2-2-(303.5mg, 1.0mmol)S AF&3le] 3= 26(96mg, 0.31mmol,
78% ee)s VU, of|:F-HE-ulolm EFA O digh HRMS Ay B sEE 260 o EFsied 54
57 2.

HRMS (EI) calculated for C41H32BNO3 [M]+: 597.2475, found: 597.2451;

I NIR (300 MHz, CDC13) & 7.87 (d, J = 8.6 Hz, 1), 7.77-7.53 (m, 4H), 7.43-7.32 (m, 1H), 7.31-7.11
(m, 5H), 5.13 (s, 1H), 3.56-2.91 (br s, 1H), 2.91-2.05 (m, 3H), 1.98-1.61 (m, 4H);

13C NMR (75 MHz, CDC13) & 155.9, 141.3, 132, 129.4, 128.9, 128.8, 128.6, 128.5, 127.9, 126.5, 122.4,
121.2, 119.9, 116.6, 70.8, 53.5, 23;

HPLC: CHIRAL OD column, hexanes:IPA = 90:10, UV detection at 254 nm, Flow rate 1.0 m¢/min, tR (major
isomer) = 5.26 min, tR (minor isomer) = 5.85 min, 78% ee;

[alp=-69.8 (¢ 1.5, CHCI3).
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[0295]

[0296]
[0297]

[0298]

[0299]

[0300]

[0301]

[0302]

[0303]

[0304]
[0305]

[0306]

[0307]

[0308]

[0309]

[0310]

SE50d 10-2323561

27. B¥E 27: R)-1-(REZH=GdHAD)vzEd-2-2 A=

1 FASA HstE A -S22EdE)(FEd-2-d) M ek-2(219.7mg, 1.0mmol) ©iAl
2EZgw(Hd)deE) =z a-2-2(320mg, 1.0mmol)E AF&3Fe] 3}3HE 27(100mg, 0.31mmol, 99%
EdF-RE-nlolEm EgAo tigh HRMS Ay 2 SEHE 279 uish Eglsisty EAL U

HRMS (EI) calculated for C41H32BNO4 [M]+: 613.2424, found: 597.2451;

I NIR (400 MHz, CDC13) 13.15 (s, 1H), 7.88 (d, J = 8.6 Hz, 1H), 7.77 7.68 (m, 2H), 7.64 7.57 (m,
2H), 7.46 7.37 (m, 1H), 7.36 7.21 (m, 5H), 7.18 (d, J = 8.8 Hz, 1H), 5.16 (s, 1H), 4.08 3.77 (m,
3H), 3.77 3.48 (m, 1H), 3.38 2.98 (m, 1H), 2.61 2.40 (m, 3H);

“CONR (100 MHz, CDCI3) 154.79, 138.68, 132.38, 129.81, 128.95, 128.85, 128.24, 126.59, 122.65,
121.06, 119.82, 115.14, 77.36, 77.04, 76.73. 72.06. 66.93;

HPLC: CHIRAL OD-H Column, Hexanes:IPA = 90:10, UV wavelength at 254 nm, Flow rate = 1.0 ml/min, tR
(major isomer) = 9.48 min, tR (minor isomer) = 10.82 min, 99% ee;

[alp=-102.4 (c 1.25, CHCI3).

28. 3FE 28: (S)-3-(HHdolu]x)-1-(gJeHA-2-U) T2 H-1-& A=

QNN\
OH
A7) FFE 1 Az TUsHA sty gAY -FRRHY)(FFd-2-29) | EH-L-(219. 7mg, 1.0mmol) Al

g 3-(gugolu)m)-1-(E] e HA-2-9) T2 F-1-2(186mg, 1.0mmol)S  AF&3tH  (R)-H}o] &= (128mg,
0.45mmol) ™Al (R)-3,3'-(CONEt,),-H}o] & (218mg, 0.45mmol)S Al&3led 3stE 28(65mg, 0.35mmol, 62% ee)S

ARar, olpmdF-RE-vlolm HghAo] i MRMS 2y 2 3HgHE 280 thdt Eeldetd 54 g

Fd g
HRMS (EI) calculated for C39H44BN305S [M]+: 677.3095, found: 677.3097;

' NIR (500 Hz, CDC13) & 7.21 (d, J = 4.8 Hz, 1H), 6.98-6.80 (m, 2H), 5.19 (dd, J = 4.0 Hz, 8.0 Hz,
1H), 2.70-2.50 (m, 2H), 2.29 (s, 6H), 2.00-1.88 (m, 2H);

13C NMR (126 MHz, CDC13) & 150.80, 126.45, 123.85, 122.56, 67.46, 56.02, 45.24, 36.94;

HPLC: Chiralcel AD-H column, hexane: isopropanol: diethylamine = 97: 2: 0.1, Flow rate = 0.5 m{/min,
UV detection at 254 nm; tR (major isomer) = 25.65 min, tR (minor isomer) = 27.94 min, 62% ee;

[aly=- 4.6 (c 0.5, MeOH).
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29. 33E 29: (S)-3-(HHdohvx)-1-HdZ2¢-1-2 A=

SN

OH

A7) setE 28 Azt s FEsty gAY (-FE2HY)(FYI-2-9) e (219. 7ng, 1.0mmol) Al
A 3-(tuEoln we)-1-5d Z 2 9-1-2-(180mg, 1.0mmol)S AFE-3te] 332 29(60mg, 0.33mmol, 81% ece)
2 Ay, ofn|ngF-BE-ulo] EaH o isk HRMS ZF 2 S}FE 299] i3k sty Eyge them)

Fd g
HRMS (EI) calculated for C41H46BN305 [M]+: 671.3531, found: 671.3537;

HONR (400MHz, CDC13) 7.39 (m, 4H), 7.24 (t, 1H, J=7.08Hz), 5.26 (s, 1H), 4.94 (q, J=4.12Hz, 1H),
2.63 (m, 1H), 2.43 (m, 1H), 2.29 (s, 6H), 1.84 (m, 2H);

“C NMR (100MHz. CDCI3) 145.13, 128.12, 126.72, 125.51, 75.50, 58.30, 45.24, 34.57;

HPLC: Chiralcel AD-H column, hexane: isopropanol: diethylamine = 95: 5: 0.2, UV detection at 254 nm,
Flow rate 0.5 mé/min, tR (major isomer)= 13.33 min, tR (minor isomer)= 18.47 min, 81% ee;

[alp=-25.6 (c 0.5, MeOH).

30. 3H3E 30: (S)-3-(HHdohvx)-3-HEdZ2#-1-2 A=

N

N

A7) FFE 1 Az TUsHA A5ty gAY -FRRHY) (I d-2-9) (219, 7mg, 1.0mmol) Al
gAY 3-(tuEoln v )-3-5d Z 2 9-1-2-(180mg, 1.0mmol)S AFE-3te] 332 30(58mg, 0.32mmol, 95% ee)
S AY I, ofn|n-dF-B E-ulo] EatAd isk HRMS ZI 2 SFE 300 ot Esisld Ege oo

Fd g
HRMS (EI) calculated for C31H28BNO3 [M]+: 473.2162, found: 473.2157;

1
H NMR (400MHz, CDC13) 7.32 (m, 5H), 5.14 (brs, 1H), 3.85 (m, 2H), 3.72 (m, 1H), 2.40 (m, 1H), 2.19
(s, 6H), 1.74 (m, 1H);

13C NMR (100MHz, CDC13) 136.1, 129.3, 128.2, 127.9, 127.0, 71.0, 63.3, 41,7, 32.2;

HPLC: Chiralcel OJ column, hexane: isopropanol: diethylamine = 90: 10: 0.1, UV detection at 254 nm,
Flow rate 1.0 mé/min, tR (major isomer)= 12.10 min, tR (minor isomer)= 19.71 min, 94% ce;

[alp=+38.5 (c 1.0, CHCI3).
31. B3 31 (S)-1-(2-(HHEolr|)-1-(4-H FAH ) A ) Ao F2Pike A=

/’DJ\\

OH:

471 geE 1 Alxst sdeA et ofMEUE-(6m) A ol ATz RIS (6m)S AHEEH, ZhAlY (4-2
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[0330]

[0331]

[0332]

[0333]

[0334]
[0335]

[0336]

[0337]

[0338]

[0339]

[0340]

[0341]

[0342]

[0343]

[0344]

[0345]

[0346]

[0347]

[0348]

[0349]

[0350]

SEE36 10-2323561
229d) (8 d-2-¢) | g-&(219.7mg, 1.0mmol) Al A= 1-(2-(Yu 2ol )-1-(4-v FA]H ) ol & ) A}o]
S22 (277.4ng,  1.0mmol), (R)-¥}o]&=(128mg, 0.45mmol) Al (R)-3,3'-(CONEt,),—H}o] 3 (218mg,

0.45mmol)& AR&ste] 3}gHE 31(86mg, 0.3lmmol, 71% ee)s VAL, oW dF-H E-ulolim H3HA] gk
HRMS A3 2 shekz 3l1o ek =gshets] 542 v&3 2.

HRMS (EI) calculated for C47H56BN306 [M]+: 769.4262, found: 769.4260;

I NMR (500 MHz, Acetonitrile-dy) &y 7.13 (d, J = 8.3 Hz, 2H), 6.86 (d, J = 8.3 Hz, 2H), 3.78 (s, 3H),

3.25 (t, J=12.0 Hz, 1H), 2.93 (dd, J = 11.3, 4.5 Hz, 1H), 2.28 (s, 7H), 1.65 (pt, J = 12.8, 3.6 Hz,
3H), 1.57 - 1.44 (m, 3H), 1.35 (dt, J = 12.9, 3.8 Hz, 1H), 1.25 (td, J = 13.4, 4.1 Hz, 1H), 1.02 -
0.83 (m, 2H) ppm;

HPLC: Chiral AD-H, 3% IPA in Hexanes, 0.1 % TEA, 0.4 m¢, 274 nm ty = 13.97 ts = 16.13 (Major), 71% ee;
[alp=+ 28.4 (¢ 1.05, EtOH).

<H|ae] 1, H Y FHEA o =gF =4 Ax>

1. va g3HE 1 (9)-(¢-E229d)FEd-2-d)vae A=z

47] BeHE 1 Az T8l KeskE B(0iPr);(188mg, 1.0mmol) 2 (R)-uv}o]#(128mg, 0.45mmol) thAl 1%
Zo] BOH)sok 193] (R)-mholsm& AREshe] Bl 3}9tE 15 64%°] T8 28% ce2 AU,

33HE 20 (S)--E2=¥Y)(FEd-2-d)dade A=

RTA
A7) 3 1 Azt FLsA AAystE (R)-vbo] = (128mg, 0.45mmol) thAl 192 (R)-Hlo]ES ARgato] H]
25 5249 &3} 38% ee? VAT,

3. HIA FFE 3: (5)-4-F=2HY)(FHd-2-d)H e A=z

A7) BeHE 1 Azt sYsA A8eE B(0iPr)s(188mg, 1.0mmol) = (R)-HFo]i(128mg, 0.45mmol) thAl 1%
ol BOH)s9k 0.59 %2 (R)-vlol=S AR&ate] Hlal shehs 38 4209 F&3} 62% ee A3UT.

4. v FEE 4 (S)-4-FERHY)(FHd-2-d)HeEE A=

7] B8 1 Az SYsA A8k B(0iPr)s(188mg, 1.0mmol) 2 (R)-HFo]iE(128mg, 0.45mmol) thAl 1
ol B(OMe)s2t 0.59FFe] (R)-vtolzg ARgsto] Hlul s3HE 45 38%¢] &3} 65% ee® PATH.

of

5. M IFE 5 (S)-(U-FE2AHE)(FFd-2-Y) e A=

A7) e 1 Alzet FYsA WaskE B(0iPr);(188mg, 1.0mmol) 2 (R)-H}o](128mg, 0.45mmol) thil 1%
o] B(OEt)sok 0.58 %] (R)-Hlol=& ARgate] ML 3hh= 55 4569 &3 73% eeZ AU

6. M 3FE 6: (S)-(U-F22H)(FFd-2-Y) & A=

471 e 1 Az F9stA AaskE B(0iPr);(188mg, 1.0mmol) 2 (R)-wloli(128mg, 0.45mmol) thHAl 1%
o] B(OPh)sok 0.58 %] (R)-Hol=& AREate] ML 3hgh= 63 39%°] &3 67% eeZ AU

7. M FFE 70 (S)-U-FERAY)(JFd-2-Y) e Az

A7) BgE 1 Aze FdsAl 1dskE (R)-vhol=(128mg, 0.45mmol) Al 0.5F %] (R)-3,3'-Bro-vhol=g
Abgste] Bl BEE 7S 40%9] &I 60% eeR AUTH.

<ARdd 1. Fge= F>

g7 AAlel 1 8 vlate] 1914 Alzw sheke 1ol tigh opn|mdE fEA

ot
i)
M
Iy
il
=
=
PL
g
o
~N
=3
—_
_E
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[0351]

[0352]

[0353]

s==4

10-2323561

1
—H gk 7

e = (% ee)
AasEE
\] i
AE}\_]@“ 1 1 eq, B(OPr ); "
-3heh=E 1
H) el 1 1 eq, B(OH)s 28
-l slstE 1
H]E—Oi] 1 1 eq, B(OPri)s ”
-l st 2
H) el 1 1 eq, B(OH)s v
-Hl a3} 3tE 3
e 1 1 eq, B(OMe)s o
-l st 4
Hlad 1 1 eq, B(OEt); E
il B s
e 1 1 eq, B(OPh); o
il B
H] 3 o] 1 eq, B(OMe)s %

= o
g B4 Qo zhsd ws
PN
?:_}‘ T 9}1/\/\]:1'-
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