


1. General data

Al |l -amaureous reactions wein @ dc @il B & dvawtgrieonsnpthear € | a m
or indi t afoiglelned gl ove box unless otherwise noted.
appropriately beforeOuwern ellydt vnehbkuxiTHdgd wintdh Edod
benzophenone -@janidn dweCde ody ¢ €duiyng WRiealge@Gad wer e
purchased fr ombaeH aBdAdmda iAcdha, maECIl, Bide or Al fa |,
received unl estd MmMEE W MR est anewere recorded on
600 MHEHDO Mpectrometer . .l)aCheemociédshnfppm(from tet:
(TM@&)th the solvent resonance as the internal st
s(singlet), d (doublet), t (triplet), mJ-(quartet
val ues are I n-QHOF) HEMSEcCt(rEaS| wer e r et hmaded on B
spectromBeameti omer ratios were eHeCdr®bd nle@d Aby HPLC
| HHol umns were purchased fron. D@pctietalChemi attl on:
det er md=nebd8 9atnm (sodi um D -ARInegutphgratsifcngh ar Rudol |
acid!dshersal al déhdyndddd yt a t’aliogedrtes ipdeepared accord
|l iterature procedures. The racemic samples were
catalyst.
2. Reaction condition optimization

2. Reactbodiotpit o mi z ata ymrmaeaiaryldtidne

Tabllle BBase %Screening

: CHO
e
Me F CA-1 (10 mol %) ' ay | OH
P + COO'Bu !
H,N” ~COO'Bu base (10 equiv.) !

‘ OH
NO; PhMe (1 mL), 50°C, 48 h NO, }
1a 2a 3a !

CA-1
ent ry bas e time (I yield ( ee q %)
1 TM®& 4 8 N.R.€ N. D.
2 DBHY 4 8 N.R. N. D.
3 E 4N 48 N.R. N. D.
4 CHOK 48 N.R. N. D.
5 Cs OH 48 N.R. N. D.
6 CsCAQ 48 25 >99
7 K€ Q 48 Trace N. D.
8 Li OHQ@ H 48 N.R. N. D.




9
10
11
12

KF
KOH
NaCQ
KsP @

48
48
48
4 8

N.R.
N.R.
N.R.

31

N. D.
N. D.
N. D.
>99

a8Unl ess

(.M@mol )
tetramet h§N.gRuarsi dNidN eDe a c=t iNoort 91 ¢HBit &z arti ineydc |-7ee[n%e. 4. 0] undec
Tabl2eReR c teimpre rtastcure@ ni ng

not ed

in

ot her wi se ,l14dqr@ ammb § RG
t ol uUS ORI bl &t @D ty@rerhidn e d

by

wrad e)Lpino & pldarseed wi t h
¢ h{ir,all

BHBLC ana

. HoN. Me
)'V'\e . @[ CA-1 (10 mol %) NCoo'BU
H,N~ ~COO'Bu NO, K3PO4 (10 e%uw.) o
1 2a PhMe (1 mL), T °C, 48 h 5002

ent ry T( ti me ( yieldt ee 9 %)

1 30 48 23 >99

2 40 48 26 >99

3 50 48 31 >99

4 80 48 16 >99

5 10 0 48 trace N. .

6 12 0 48 tr ace N. D.
8Unl ess noted otherwiseldmle 206t2Zndoln.é1) Qudnado I0)d,r imk@ e d awidt h
(1.0 mmol ) in (Tdl . Uesrod at BMO6 tyenlephidmed by chiiNt & HPIN®Gtanal'y
determined.

Tabl3e Sol vent screening
. HoN. Me
)'V'\e . @[ CA-1 (10 mol %) NCo0'Bu
H,N~ ~COO'Bu NO, K3PO4 (10 eq%w.) o
1 23 solvent (1 mL), 50 °C, 48 h 3202
entry sol vent time ( yieldf@ ee %)

1 mesityl 48 28 >99

2 CsFs 48 32 >99

3 CHGI 48 29 >99

4 PhF 48 19 >99

5 PhCl 48 16 >99

6 CHOH 48 N.R.® N..D

7 DMF 48 tr ace N..D

8 CHCN 48 N.R. N..D

9 CHC} 48 59 >99

10 C Gl 48 37 >99

11 EA 48 N.R. N. D.

12 CHC4H PhMe-= 48 36 >99

13 E 40O 4 8 8 6 >99

14 THF 48 21 >99

15 "B O 48 48 >99

16 1,2 met hox" 4 8 N.R. N. D.
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17 1,ddi oxan 48 N.R. N. D.
8Unl ess noted otherwiseldOe2ot2Zndol.51) Quenardo IP)d,r immP Me d awidt h
(1.0 memol Yednt® mUDY.Plastol wmidetDidt er mi ned by ch'Nr ®l HPINGtanal.y
deterMi.nRRed.= No reaction
TablddBaS e e qasi vead?reinng

HoN, Me
/‘Y'\e . ©:F CA-1 (10 mol %) Ncoo'By
H,N” ~COO'Bu NO K3PO, (x equiv.)
2 Et,0 (1 mL), 50 °C, 48 h NO,
1a 2a 3a
entry X time ( yieldb® ee 9 %)
1 1 4 8 65 >99
2 2 4 8 73 >99
3 3 4 8 81 >99
4 5 48 86 >909
5 10 4 8 86 >99
6 15 4 8 78 >99

8Unl ess noted otherwiseldme206t2Zndoln.é1) Qudnardo I0)d,r imomP B¢ d awidt K
(x egnoniOEH)Ll. 0 WL) salt ab@ktwireadich.ed by chiral HPLC anal ysi s.
TablseReXcti on c ocnrceeefintirnagt i on s

HN. Me
)'V'\e . @[F CA-1 (10 mol %) ~coo'Bu
H,N" > CO0'Bu NO K3POy (500 mol %)
2 Et,0 (x mL), 50 °C, 48 h NO,
1a 2a 3a
entry X time ( yield6® ee 1 %)
1 0.5 4 8 78 >99
2 1 4 8 8 6 >99
3 1.5 48 8 4 >99
4 2 48 79 >99
5 3 48 74 >99
6 4 48 68 >99

8Unl ess noted otherwiseldmOe@®t2doln.sl) Qudnardo IP)d,r momP Me d awidt K

(0. 50 mmOBMML) 4&°I 501 at ®@ktywiredich.ed by chiral HPLC analysi s
2 Reaction conditioasymmataliyatemt i on for t he
TableeChS r al acdekeyndag

Ve CA (10 mol %)
0 © Ph e ol ZnCl, (40 mol %) i Me, NH,
HoN" coo'Bu g TMG (250 mol %) Ccoo'Bu

5a mesitylene (0.5 mL), N,, 60 °C 6a

CHO CA-1:R=H CA-8: R=4-CF4CgH, Br

CA-2: R = SiMe; CA-9: R = 4-FCgH, OH

OH  CA-3:R=3,5-Me,CeHs g:-::’i R=Ph OO
.R=3E4 -11: R =Br H

OH CA-4:R =3,5-Bu,CgHy CAM2R = | CHO

1a
CA-5: R = 9-Anthryl CA-13:R =Me
R CA-6:R=CN OO CA-17
CA-7: R = 2-Naphthyl

Br
o I l cHO ‘ O CHO
l l CHO CA-14: Ar = 2-naphthy! OH OH

A CA-15: Ar=35(CF);CeHs l ] ‘O OH
C g Ar

CA-16 CA-18, Ar = 4-F-CgHs
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entry CA time ( yieldb® ee 1 %)
1 CAl 8 89 16
2 CA2 8 96 30
3 CA3 8 85 18
4 CA4 8 81 4
5 CAS5 8.5 98 30
6 C A6 8 6 2 78
7 C A7 8 N.R.M N. D.
8 C A8 8 86 12
9 C A9 8 8 8 16
10 CAl1O0 8 22 52
11 CAl1l 8 8 22
12 CAl2 8 19 26
13 CAl13 7 99 22
14 CAl4 8 49 84
15 CAlS 8 61 94
16 CAl®b6 8 39 4
17 CAl7 8 49 58
18 CAl18 8 38 24

8Unl ess noted other wi se,l dr0Oe.a3c0t barmdsl 2v9e @ih @p. €0r,2f ommmoel d) , wi Tt MiG
(60 mmol ) ,2(8n08Zmasli ¢ @BmL) 4&X°I 601 at @k tywiredich.ed by chiral
anal®WsiRs. = N6N.rlz.act iMnt. deter mi ned.

Tabl7e Base %Bcreening

CA-15 (10 mol %)

Me Me, NH,

H,N” >cooBu T PR El;iz(?;or:if/j) F’h\/\)\cooﬂau
1a 5a mesitylene (0.5 mL), N,, 60 °C 6a

entry bas e t i me yi el ® ee (%
1 TMG 8 49 94
2 22Bu T MC 9 trace N. D.
3 metfor 8 49 98
4 DBN 8.5 15 66
5 ect oi 1 8 22 70
6 TBD 9 20 94
7 CcsCQ 11 tr ace N. D.
8 '‘BuOK 10 trace N. D.
9 DBU 9 10 70
10 TME D'A 10 NR' N. D.
11 qui nucl 9 N. R. N. D.
12 b e 8.5 22 70

8Unl ess noted ot her wi se,ldrC.addI5&n0s. 2we Od dp.ent hjamed wi t h
(0.50 mmohk()Qq. G dmE@mIC) i n melPltsyd leanteeDk OyeiSeriinh e daby60hiral
anal%%sestlbulfy8dt Bamet hyN.guans dNone'ldesi azmbnegcBeng¢ 4. 3. 0] nc
91, Bir7azabi cysd oYNANAN EGltd@admby hghe'Ni RmiReaboi on.
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Tabl8e Sewis acdid screening

Me CA'15.(10 mol %) Me NH
HzN)\COOtBu + PO Le\;v;gc(;is(g:qzc;")/o) PhMCSO’BU

1a 5a mesitylene (0.5 mL), N, 60 °C 6a
ent ry Lewis ac ti meh yi e( o) ee( %)
1 Zn el 8 49 94
2 Ni (&cac 8 tr ace N. D.
3 Cu( QTf) 8 N. R. N. D.
4 Mg G| 8 9 6 2
5 Fecl 8 34 88
6 Z noF 8 4 2 94
7 ZnBr 8 35 94
8 Zn( QTf) 8.5 24 94
9 Zn( QAc) 8.5 12 94
10 Zn (& HO 8 22 94
11 Zn ( @464 8 21 92
12 benzoic 9 N. R. N. D.
13 di picol it 9 N. R. N. D.

8Unl ess noted
( 60
HPLC ardl Psi s.

Tabl9eS03 wsecrteeni ng

CA-15 (10 mol %)

Not°*Nd &t eEFmiNmpedeacti on.

Me X Me, NH
HZN/‘\COOtBu + P ir;ﬂcéz((zflgon:cl)lf/:) P .C:JOfBu
1a 5a solvent (0.5 mL), N5, 60 °C 6a

entry sol vent ti meh yi e( %) ee( %)
1 mesityl e 12 61 94

2 tol uene 8 35 94
3 PhGF 12 13 85

4 pxyl ene 8 10 94
5 mxy |l ene 8 22 98

6 oxyl ene 8.5 28 94
7 THF 8 52 90
8 d oxane 8 12 96
9 DME 8 40 78
10 P hAs 8 17 96
11 DCE 8.5 15 98
12 CHCN 4.5 tr ace N. D.
13 CHsOH 9.5 29 96
14 EA 8 17 96
15 chl oroben 8 17 99
16 cycl ohex: 10.! 37 94
17 nheptane 11 49 94
18 met hyl cycl 11 36 92

5

by

ot her wi s e, 1 drOe.@3ud I6gq 0s 2We @AH Op.@OmR6 oy me TM@ i t h
mmol e wiasf @a.cisd mmacli t@8mlne aABP°I&® | at eDde tyeireniidn.e d

chir
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8Unl ess noted other wi se,l grOe.@3ud b3 0s 2We GO @p.®OTA loy me TM@/i t h
(60 mmolZdngldnd8 rmmdI\&mty) dBPIGo| at éDletyerenhidned by chir al
anal%siDs. = Not determined.

TablldRSac teimprertatcuree& ni ng

CA-15 (10 mol %)

Me Me, NH,

HZN/‘\COOtBu + P i:ACGIZ((jsoon:;ﬁ/:) Ph\/\)\cootB“
1a 5a mesitylene (0.5 mL), N,, T °C 6a
entry T(°C) ti meh yi e( %) ee( %)
1 30 40 N. R. N. D.
2 40 40 46 95
3 50 24 65 94
4 60 24 61 94
5 70 24 58 93
6 80 24 39 92

8Unl ess noted other wi se,l drOe.@3ud 63d 0s 2We GO @p. @O loy me TM@/i t h
(60 mmol2ngl8&n®8 mmacliit@Imn)a @t sol at eDde tyeireidred by chir al
analsiRs . ReabNt6NoBh. DBetNotmi ned.

TablldLesSwi s aci dsce geiny alge nt

CA-15 (10 mol %)

Me Me, NH,

H,N" >cooBu P TZMnglz(z();om:oﬁL) F‘h\/\)\coofBu
1a 5a mesitylene (0.5 mL), N5, 50 °C 6a
entry X ti meh yi e( %) ee( %)

1 20 24 62 94
2 40 24 65 94
3 60 24 64 94
4 80 24 61 94
5 100 24 62 94

8Unl ess noted other wi se,l drOe.@3ud 63d 0s 2We @i @p.eOrA loy me TM@i t h
(60 mmol2ngkanod) mensi t(@Inmeln)es0dt.°l sol at eldetyeiremidnned by chir al
anal ysi s.

TablleB&s e e qasi vadeinng
CA-15 (10 mol %)

Me Me, NH
HZN/‘\COOfBu +PA A Z:;Ii;(?: n:nocil;::) P c;ofBu
1a 5a mesitylene (0.5 mL), Ny, 50 °C 6a
entry X ti meh yi e o) ee( %)
1 150 24 44 94
2 200 24 56 94
3 250 24 65 94
4 40 0 24 49 89
5 60 O 24 46 88
6 80 0 24 38 88

8Unl ess noted other wise,l drOe.@3ud 63d 0s 2We Gl @p. B0 loy me TM@i t h
(xmo%) , Zanngid . MBo | me s Nt (@I nelnes0alt 1 s ol at elde tyeiremidnned by chiral
anal ysi s.
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Tabll8RSactantentrat?Pon screening

Vo CA-15 (10 mol %) Me NH
HZN/‘\COOtBu + A i:ACGIZ((jsoon:;ﬁ/:) P C:)OfBu

1a 5a mesitylene (x mL), N,, 50 °C 6a

entry X ti meh yi e( %) ee( %)
1 0.5 24 65 94
2 0. 4 24 70 94
3 0. 3 24 59 94
4 0. 2 24 39 93
5 0. 4 48 73 94
8Unl ess noted other wi se,l drOe.@3ud 63d 0s 2We GO @p. @O loy me TM@/i t h

(0. 50 )mmahngXd . meo | jne s nt(yrhle)n5OAR "I sol at e tyeiremidnned by chir al
anal ysi s.
2. Reaction optiand yramaibenzyd at i ome
Tabl &Clsilr al asakdeBynidaeg
Me CA (10 mol %) Ve NH
HZN/‘\COOtBu + o en TZ'\r;lC;Iz(;(()) 2: (:,)) Ph - C;O‘Bu
1a 8a mesitylene (0.5 mL), N5, 60 °C 9a
' Br
P OHOCA2 R-SiMe,  OASIR- drC " OH CA-14:Ar= Znaphthyl
! CA-3: R = 3,5-Me,CgH3 CA-10: R = Ph OO CA-15: Ar = 3, 5-(CF3)2CsHs;
3 OH  CA-4: R = 3,5-Bu,CoH; CA-11: R = Br CHO CA-20: Ar = 4-OMeCgH, |
: OH CA-5:R=9-Anthryl ~ CA-12:R=| Ar  CA-21: Ar=35-2Bu,CqH; !
OO CA6: R =CN CA-13: R = Me OO CA22: Ar=4-BuCeH, |
L R CA-T:R=2-Naphthyl CA-19:R = 3,5-2CF;CgH3 /
entry CA time ( yieldbt ee 1 %)
1 CAl 12 15 5
2 C A2 12 6 8 25
3 C A3 12 85 18
4 CA4 12 57 0
5 CAS 11.5 57 47
6 C A6 12 18 78
7 C A7 12 34 46
8 C A8 11.5 55 12
9 CA9 12.5 75 17
10 CAlO0 12 22 48
11 CAl1 13.5 tr ace N. D.
12 CAl2 11.5 6 22
13 CAl1l3 12 48 14
14 CAl4 12 23 83
15 CAl15 11 20 88
16 CA-20 8 20 88
17 CA-21 8 10 90
18 CA-2 2 8 14 86
8Unl ess noted other wise,l drOe.@3ud B 0s 2We @i @p.eOrA loy me TM@i t h

(60 mmol2dnglands

mecli X(@Imii)e &XPI 601 at €Dk tyeirenich.ed

by chiral
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anal%siDs. = Not determined.

Tablld Base Screening
CA-15 (10 mol %)

Me o, Me, NH
H,N" ScooBu T c” P ::Scj(z(zznn:: o//:)) PR X cczaotsu

1a 8a mesitylene (0.5 mL), N,, 60 °C 9a
entry bas e t i me yi €199 ee (%
1 TMG 12 34 86
2 metfor 13.5 trace N. .
3 DBHN 11.5 Irace N. D.
4 TDMAT | 11.5 Irace N. D.
5 TBD 12 tr ace N. D.
6 csCQ 12 tr ace N. D.
7 '‘Bu OK 10. 5 N..R N. D.
8 MTBD 10 11 78
9 DBU 13 18 77
10 MT MG 12 tr ace N. D.
11 TEA 7.5 N. R. N. D.
12 TMEDA 7.5 N. R. N. D.
13 :YN”NJ 11.5 trace N. D.

8JUnl ess noted otherwi seldre 80t 8ngoips 2 & eCnivdd & De yOf2obnansmad ) wi t h
(0.50 mmohk()Qq. GG dmm@mIC) i n me@PItsyd leate®Dd Oyeiberiinhp daby6@hir al
anal 9Ns iDs. Be tNeortrfil pdBida.z abi cycHen@ i 83o0F i s8¢6di met hyl ami no) ph
N. R. Reabd7-Met.iyl&8,r7 azabi cyc5'dN[ 4., Me tiN] adreectemyel et hyl enedi ami n
Tabllé®S &l vwsemrte®ni ng

CA-15 (10 mol %)

Me 0 Me, NH,
HZN*COO‘Bu £ 7P TZ,\:ZIZ(;?)::Z: :/:)) P cootsu

1a 8a solvent (0.5 mL), N, 60 °C 9a
entr sol vent t i me yi el ® ee {°¢
1 mesityl e 11 20 8 8
2 tol uene 12 34 86
3 PhGF 12 13 85
4 p-xyl ene 12 15 86
5 mxy |l ene 12 tr ace N. D.
6 oxyl ene 13.! 33 8
7 THF 12.! 45 7
8 d oxane 12 tr ace N. D.
9 DME 12 tr ace N. D.
10 P ho8s 12. ! 34 75
11 DCE 12. ! tr ace N. D.
12 CHCN 12 15 82
13 C:HsO H 12 tr ace N. D.
14 EA 12. ! 30 74
15 chl oroben 12. ! 16 75
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16 cycl ohexe 12.! 55 86

17 octane 12 4 8 90
18 met hyl cycl 10. ! 52 91
19 n-he x ane 13. ! 60 90
20 nhept ane 11.! 52 89
21 2, #r,idmet hy | 11.! 45 90

8Unl ess noted otherwise,lg@a80i8eme!| @ rGAigled.f002r nmmendo Iwi,t h
TMG (0.50 mmgl0).,08a mshodZ\dCdittn ml) Pl sto | & ® &Dle tyeirentidn.ed by chi r e
HPLC an'Bl Psis. Not determined.

TabllgAlISkoxy |l crge e&nuipn &
CA-15 (10 mol %)

Me 0 Me, NH,
HzN)\COOR + a7 Ph TZ'\:CGIZ(;(; :: o//:)) ""“coor
1 8a n-hexane (0.5 mL), N,, 60 °C 9
entry R t i me yi el ® ee (%

1 ‘B u 13.5 60 90
2 Me 11 tr ace N. D.
3 Et 11 tr ace N. D.
4 Pr 11 22 89
5 Bn 11 tr ace N. D.
6 CEk 10. 5 N. R. N. D.

8JUnl ess noted otherwisel(0.eat tBifroinls)d Qwewie® I @e®0 2 ommeld) wi TMG
(0.50 mmol)Q. &8 difHAEOKGMd & mIDPI sl 60 Ole tyeiremidned by chir al |
anal®NsiDs. = Not°Nd&t ermNpbpedeacti on.

Tabll8ReSactta mmer atcureeni ng

CA-15 (10 mol %)

Me Me, NH,

HZN*COO‘Bu + C7Ph TZ,\:CGIZ(;?) rr:c:l o//:)) Ph CO0Bu
1a 8a n-hexane (0.5 mL), N,, T °C 9a
entry T(°C) ti meh yi e o) ee( %)
1 50 24 67 90
2 50 4 8 71 90
3 60 13. ! 60 90
4 60 24 61 89
5 60 48 58 88
6 80 24 55 83
8JUnl ess noted otherwisel(0.ea® Bidroinls) Qwerwie® I @e® 2 ommeld) wi TMG

(0.50 mmol2) 0. @& driEONCG0d & TP sadl at &lle tyeiremhidned by chir al

anal ysi s.

3. General procedures for the catalytic asymmetric reactiors

3. Gener al pr ocasdunrmeatdndationt h e



HoN - R?

ji e F CA-1 (10 mol %) T R
* R - R3-
H,N~ “COOR? X NO K3POy4 (5 equiv.) =
2 Et,O (2 mL), 50 °C

NO,

3

Chiral aldeéBmde 6adammsmol p¢ecDd4emiDelt()2, nAt) and
KsPQ(2 1lrAglmmowésecceadidealOfy ondact i omsttivbre nwi tmMagnet o
The mixttrieedt wasom tf@ermpk0@tadnatnheen ndeér oi240n z2e a e

mmogl was.Tehcederdeacti on sysbami msate uasBeRgll eAdf taenrd t he

r eacctanopnl(edtectde ct e,d ®blyé VvieLnt) why remawvwgdevaporati on
resi due vbafsl ggaur idhreamat ogr aphy gt nainetnh ysli | i ca
acelt atrei et hyl amine =200/100/3) .

te rFBu t W)2-a(mi-8-pdi trophenyl@apropanoat e

. A pale ¥WYelnggg§@)RF I0(petrol etimyét heetate = 2
(j\)if:)so‘su the enanti omeric e»@%slsylLwldRa ndad tyesrisi roend Dtad

NO, Chirb@akumn (hexan/eB0i,sdproowpamale 4. 0 mL/ mi

°C) , UV 2(5ma jhanliBién]d®=-58 .(96306 7CHGI'H NMR (600 MHz,
CDGIti 7. 946.0(Hd, 1H), 7.87 (d] = 6.0 Hz, 1H), 7.60 (] = 6.0 Hz , 1H), 7.42 (t] =

6.0Hz, 1H), 2.02 (s, 2H), 1.77 (s, 3H), 1.41 (s, 94 NMR (151 MHzL 73CD8CI, 148 . 84
138. 88, 132. 82, 128. 45, 128. IBMS @ Rr&/1.29:5 ,1 M+2H]1 0, |

cal cufl amteM0426 7334 f @6u7ZBdHA 9 .

Area’

i - RetT: . . - .
Peak R'E;TH“' Type Width[min] ArealmAU’s) Height[mAU] Areak  pog  REtTile  pype Widthimin] ArealmAU"s] Height[mAU]

[min]
72712 BB 12767 552.2866 473565 49 8839 7.186 BB 2.1667 97754456 8413780 100.0000

Isopr dpyalmi {B-pbi t rophenyl(3propanoat e
@NOZ A pale Y3e6lnmdd@)BFINE petrol eamyét Rek)t;at e =

~ NH
Hsc'cooiprthe enanti omeric excd®sby wHBLGeapramysesds o0
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Chirb@ak umn ( hexan7®30i,sdproawp amdle HAC)Q rlV/ mRi5M, nTm, =
tr( ma j80 136 2Ar( mi rlair. P A}p>H-658 F s033CHGIH NMR (600 MHz,
CDGIU 7(®8 6.0 Hz, Jt64)0, HZ., 84 H)d9.70. 6H2z ,(JEL,HY ., 0 7. 43 (
Hz, 4.H9®. 0/, 1®()s, 22HH), 11..11AQMms , '‘EHMNMR (151 MHz,
CDGIU 174.26, 148.66, 138.69, 132.97, 128.40, 128

HRMS ( En§lz): [CM# H]ufl caitHe®0, 25 3. 118 2580 d.18 9

RetT: . . " . Area% i N - N
Peak 8010 Type  Widthlmin] AreslsAU’s] Height[ndl] Peak R?;Ti;ﬂ'e Type Width[min] Area[mAU"s] Height [mAU] Area%
8451 BB 19867 51767590 386.9539 533143 832 BB 12491 143872298 10793140 98.9594
14872 BB 2.3950 45331328 198.0241 46,6857 14792 BB 16183 151.2838 64442 10406

Be nz9-Laii-8-pdi trophenyl(3propanoate

<i>fNo2 A pal e Y3e3mMghow) ok IROY petr ol etimyét Rele)t;at e =
Hacc"NSCZ)OBn the enantiomeric excihsby wABLOQeaeralmysies o0
Chirb@ak umn (hexan®30i,sdproowparadle =)0 bV/ 1bA, n, =
tr( ma j1D.r 38 2x(, mit L @r. 0 Bk?H-7 71 3 0. EHGI'H NMR (600 MHz,
CDGIi 7(®2 12.0 Hz,J=HH. 0 7THB,8IHHY, 07HBOJIEtH), 7. 43
9.0 Hz, iZTHRM, 75H), 5.12 (s, 2HIE NMP 9( I(51 NHD)),,
CDhGgu 174. 64, 148. 69, 138. 50, 135. 49, 133. 04, 12¢

59.94; BRMBQEESI )*Cmal z:ufl jaHe®bP, 3 0. 1;1 838 And.1 89

i . i . . - . Areaty

Peak RE:JHE Type Width[min] Area[mAU"s] Height[mAU] Area¥  pogi Rﬁ{;}]ﬁe Type Width[min] Area[mAU"s] Height[mAU] e
12,703 BB 23333 39052670 181.0444 49.0182 12,693 BB 1.4500 558742 25297 1.3145
19941 BB 3.1700 4061.7138 1111564 509818 19592 BB 3.0067 4194.5798 122.7623 98.6855

S11



Et hyl2-a(mi-B-pdi trophenyl(3propanoat e
A pal e Y3eAng@%lsEl M( Retrol etmyét Rek)t;at e =

C_NESZ the enantiomeric ex8&%sbywdlPLGenanmysaed b0
HiC” ~COOEL Chira@akumn (hexameiisoépowpanbdk 2).,0 mL/ min
UV 25 4g( manjldré Ymi , mz(minor) 25.945min; [Up? %= -1 0 5(. 003 PC H G)I H
NMR (600 MHliz,Z(QDCI6. 0 HA( dDxHPLz,7.1R)s 786
1H) 4(Ds46z, 1B)4.404m,1 2H) 2H)2,. 113. 8(1s ,( 956 .34),, 1. 22
3H)'& NMR (151 MHZ4. TDCI148. 70, 138.45, 133.00, 12

59. 79, 2 7 HRM3B(ESI) In&.. [B4H]* Calculatedfor Ci1H1sN204" 239.1026 found

.....
i . . - ) Area% i ) . .
Peac PPN Type  Widthlnin] ArealwUs] Height[aU] % peak RO mypo Widehlmin]  ArealmAUs] Height[nAl] Area
11784 BB 22567 7239.8510 375.9946 50.3076 11767 BB 40700 263335436 13214667 99.2166
25554 BB 36267 71513175 168.7961 49.6924 25945 BB 24417 207.9375 49166 0.7834

Met hg-P-arhi-B-02i trophenyl(Jepr opanoat e
A pal e YYe#nmMgg2h)osE | B( 2etr ol eum et Relr); et hyl

< >—NO
NH22 the enantiomeric exe@sby wdBLCOeamalmy iesd o

HsC™ COOMe Chira@akl umn (hexan#®80i,s ofprowanate =1.0 mL/

30), UV 226Gmajhd@r, YhB & mit 2D r 96 2n}o? -8 5 .(4cD3 0 CHCI
IH NMR (600 MHz, CDCls) i1 7.93 (d,J = 6.0 Hz, 1H), 7.88 (d] = 6.0 Hz, 1H), 7.62 (1 = 9.0
Hz, 1H), 7.45 (tJ = 9.0 Hz, 1H), 3.70 (s, 3H), 1.97 (s, 2H), 1.80 (s,;3f¢ NMR (151 MHz,
CDCls) 11175.31, 148.71, 138.49, 132.99, 128.35, 128.27, 125.09, 59.75, 52.42 HRMS(ESI)

m/z: [M+H]* Calculatedor Ci0H13N20O4" 225.0870 found225.0878
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i . RetTi . ) . ; Area%

Peak R‘Eﬂ:“]‘“ Type Width[min] Area[mU"s] Height (mAU] Areak  pegi Thin)° Twe  Widthlnin] Area[mAU's] Height[nAU] red
12493 VB 1.8037 16474 6703 8410386 511513 12437 VB 22537 8610.1116 4419469 97.9992

29684 BB 4.5250 15733.0823 3219173 48.8487 29962 BB 24100 175.7885 3.8661 2.0008

te FBUt (B)-2-ami-B-0di tropheny(@BYbutanoate

@NOZ A pal e e8inmg8@ W) s IBA( petr ol eum et Relr); et hyl
//—.N;;OtBu the enantiomeric exZT@®H®sky wdBLOeamalmy siiesl oo

Chirb@ak umn (hexan@30i,sdproowparadle =)0 wV/ 1bA, n, =

tr( ma j70 O 7MJp> -3 83(5607 8 CHEI NMR (600 MHz7i.7CTCI

(m, 2H)J= 7..507 Hzt,,J2 HH . 0 7HZAIR X249, , ( @,.i 23H)0, (2m, 13 H) ,

2.08 (s, 2H), J= 42 O( sHz , AMR))( 16 19HHEL7 .DLTA, 149. 7¢

136.97, 132.09, 129.25, 127. 9BIRMSESI¥M/O[E+H]*82. 28, 67

Calculatedor Ci4H2:N204" 281.1496 found 24.1501

RetTime

Peak Re[];]i']ill]ne Type Width[min] AvealwAU"s] Height [mAU] Areak Peak [min] Type Width[min] ArealmAU"s] Height[mAU] Aredt
7020 VB L4479 1SERU.OBTA 30242858 49,5529 7077 VB 16070 13063.0818  1119.9107 99.1922
16045 BB 39533 363340373 1106.0608 504471 l6.688  BBA 21767 106.3798 3.6638 0.8078
Et hy}2-ami-B-p-hi tropheny@pbut anoate
A pale y3E3Bmhmgphw)oi=IRIOg petr ol eum et her/ ethy
< >—No2
e =, NH2 2:1); the enantiomeri @%ebgeBPL@aanadlkyei
s M&cooa
Daicel Chirapak I C column (hexane/isopror
T = 30 UV 2g6ma jidr. )&% 8( mit n200r. )M 4 J°=-6. { &036

C H @)l *H NMR (600 MHz, CDCls) Ui~ 3. 7880 (m, 2H), 7.59 (t,) = 6.0 Hz, 1H), 7.42 () =
6.0 Hz, 1H), 217 4.12(m, 2H), 2227 2.11(m, 2H), 1.97 (s, 2H), 1.361.26 (m, 2H), 1.22 (1]

=6.0 Hz, 3H), 1.17 1.10 (m, 1H), 0.89 (] = 6.0 Hz, 3H)**C NMR (151 MHz,CDCla)i 17 4. 17,
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149.53, 137.01, 132.2929.07, 128.17, 125.01, 62.60, 61.50, 38.88, 25.94, 22.89, 13.94, 13.85.

HRMS(ESI) m/z: [M+H]* Calculatedor C14H2:1N204" 281.1496 found281.1502

Pook RTINS e ginlain)  ArealaAU's] Height (oA treak  Pezk PO fype  Widthlmind Arcalmils] Height[mdUl Areak
st BV | 2957 Q6681970 445.5077 19.8777 11379 BB 2.9600 116985125 6216781 97.5436
20353 BB 3 5967 ST06382 2465980 501223 20724 BB 2.6000 294.6036 70823 24364

Et hy)l2-a(mi-B-pdi tropheny(@)but anoat e

@NO Aap e yelll m@o )R= 408 petrol eutmyét Bele)t;at e =
2

2 NH . . N

HaCuy o 2 the enanti omeric exx% sty whkL QG ea nearlnyisniesd armno
4 COOEt

Chirb@ak umn (hexan@ii,sdproaparmdle 4. 0 mL/ mi
°C) , UV 32(5ma jhdm,)nR &k( mi dr. )h7 tls°H-13 3 0. ,THG) ;
'H NMBOO( MHz ,3)uCIBCT8. 9 2H) ,bJ=7.6590 (Hz,, JEHH, 07HA2 (t,
1H) , m. 26)i(2. 0822 2H), 2.06 (s, 2H)9. 0 .HBD, (3H) ,5H).
(m, 1H)Q. O&M,89¥H)NMRS1 ( MHz, ) TID@I. 18, 149.55, 137.009
129.05, 128.13, 124.98, 62.64, 6HRMB(E®M):13, 31.

[ M+1Cla | c ufl cantHe®bO,'2 9./ 8, f @OB5d.167 4

i RetTime s : - . Area%

Peak RE;}:?G Type Width[min] Area[mAU"s] Height (mAU] Area%  peak [min] Type Width[min] Area[mAUs] Height [mAU]
13.809 BV 1.6997 7257.5436 334 8495 50.0570 13.929 BB 1.5583 11905.1486 5429634 99.3998
24856 BB 38733 7241.0190 183.6259 49.9430 25.271 BB 2.7467 71,8839 1.7647 0.6002

Et hy)k2-ami-Bp-hi t ropheny(3) but anoat e
@ A pale yellowo i(43.9 mg, &%); R = 0.48 (petroleum ether/ ethyl acetate = 2:1);
NO,
HaCo, NHz the enantiomeric excess was determined to/®& By HPLC analysis on Daicel
8 %\%(COOEt

Chirapak IC column (hexane/isopropanol = 70/30, flow rate 1.0 mL/min, T = 30
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°C), UV 254 nm, g(major) 10.527min, &(minor) 17.66i n ;p?°>g-8)56(c = 0.43, CHCk); *H
NMR (600 MHz, CDCls) &1 7.81 (m, 2H), 7.59 (] = 6.0 Hz, 1H), 7.42 (1) = 6.0 Hz, 1H), 4.22
4.10 (m, 2H), 2.16 (m, 2H), 1.99 (s, 2H), 1i34.19 (m, 11H), 0.86 (1] = 6.8 Hz, 3H)*C NMR
(151 MHz,CDCk)4 174.19, 149.55, 137.08, 132.25, 129.05
31.56, 29.4623.74, 22.50, 13.94, 13.9BRMS(ESI) m/z: [M+H]* Calculatedfor CigHzsN2O4"*

309.1809 found309.1824.

R(E:]’{:E Areak o RE‘;THE Type Width[min] Area[mAU’s] Height [mAU] Areak

10526 BB 1.7067 2719.4055 148.8595 51.8046 10527 BB 28467 5062 0305 283.2790 98.3188

Peak ®  Type Width[min] Area[mAU’s] Height[mAU]

17592 BB 23733 2529.9450 83.3962 481954 17661 BB 24917 86.5581 23926 16812
te FBUt VW)2-a(mi-Amet #2Y i trophenyl3)jpent anoat e
@NOZ White solid(47.1 mg, 84%); m. p 82-84°C ; Ri= 041 (petroleum ether/ ethyl

COO'Bu
analysis on Daicel Chirapak IC column (hexane/isopropanol = 70/30, flow rate 1.0

>_;<NH2 acetate = 2:1); the enantiomeric excess was determined 9%& by HPLC
mL/min, T = 30°C), UV 254 nm, g(major) 7.437min, tz(minor) 18.990mi n ;p?°q-3958(c =
0.32, CHCE); *H NMR (600 MHz, CDCl3) i 7 . 9 7 60(Hd, 1H), 7.80 (d,J = 6.0 Hz, 1H),
756(t,J=60Hz, 1H), 7.40 (tJ=6.0 Hz, 1H), 2.17 (dd) = 18.0, 6.0Hz, 1H), 2.04 (ddJ = 18.0,
6.0Hz, 1H), 1.86 (s2H), 1.727 1.66 (m, 1H),1.41(s, 9H), 0.95(d,J = 6.0 Hz, 3H), 0.70 (d,J =
6.0 Hz, 3H) °C NMR (151 MHz, CDCk) i 17 3. 2 4, 149. 42, 137. 82, 131
124.87, 82.08, 63.50, 46.92, 27.68, 24.81, 24.38, 2BIBMS(ESI) m/z: [M+H]* Calculatedor

CisH2sN204" 309.1809 found309.1812
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i i ; : y ; Area%

Peak R‘E;L‘I']"E Type Width[min] Area[mAUs] Height [mAU] Areak  pegi Rf;{,‘j‘e Type Width[min] Area[mAU"s] Height [mAU] ea
7434 VB 13465 260267568 20100685 506475 7437 VB 1.9991 319876405 24812305 99.7228
18493 BB 34567 253612462 664.7665 493525 18990 BB 21917 $8.9280 25982 02772

Met h-R-arhi-Boyc | oh(exiytr ophenyl(3propanoate

NO, A pal eoiydell hghv) ;= ROZ petr ol eum et her/ et hy
Meg&;@ 2:1); the enanti omer i9%% ebxyc elsPsL Gv aasn adl eyt seirsn
Dai cel Gltiod aapgnmk (Ihexane/ i sopropanol =°Cyo0/ 8V, flov
254 af ma joto r208i 4nx( mit wa rodgi3p =8 . 05029 CH'El NMR (600
MHz, @DCF( ®46. 0 Hz, 1B36 07 H80 ( #)6,. HZL H5)9,8( (7, ,4
J=6.Hz, 1HX%, 33H2638350.nM DHY®H)YLFG16ZF n2H) ,5611.. 52
(neH) 371L.7¢m, 2HY, OFH2 , 1i®.58m, ;“H)NMR (151 HMHz, CDCI

g 174.86, 149.43,12873@0,1282083,622879352.28, 41

26.37, 2BHRMS( E288/210 | ®arlHd ufl @ri k&,04° 30 7 . 1 @i d

: R i e s . : Arecth

Poak VLN qyp. Wigthlmin] ArealmiUs] Height[mAU) Rrosk  esk  FGLRC Type  Widthiminl Area[nl's] Height (] ea
7978 BB 13000 1886 0549 138 5718 50.9512 7983 BB 09417 374.4790 274447 3.9482
9257 BB 12400 18156331 116.0901 49.0488 e 20600 HO2TSS 30T oo

te rBu t YWl2-a(mi -8-0-2 i t r o p h edreynlo)é&Filesn t

< iNoz A pal eoeBmpdPH) ;= RO petrol eum et her/ ethy
BUOOC "NHZ\ 2:1); the enantiomer i x99 Yye HP LWa sa ndhd tyesr mi
Dai cel Cliod apgnak (hexane/i sopropanol =°CyY 0/ 8¥, fl ow
254 g mma jéa r5xi5nk( mit rar. )R 4 YJ=-78 .(563029 CHE NMR
(600 MHzi €DE87 m, 26()U567HBH, 1H)J=670 418+),619,5 .
5. @0 1HG§I,5.29.m, 20H8)2,98m, 2H)2H)L. ABHY(2EL, (MR (151

MHz , ¢ D £7P.54, 149.58, 137.32, 132.27, 132.04, 129.16, 128.05, 124.91, 119.86, 82.48,

62.47, 43.70, 27.7IHRMS ( EB/1 3 : [OvB+IH] ufl @rishe®.0 293 . ;1406 und
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293.1510

RetTi : : - . Area% i -
Peak Tnin].  Tvee  Width[nin] ArealniU’s] Height[mAU] Peak kfﬂ;‘f" Type Width[min] Area(miU"s] Height[mAU] Aredh
6567 BB 09209 29758424 2887805 49.7414 6515 VB 17799 466552956 38672612 99.7177
13015 BB 23300 3006 7884 139.8386 50.2586 13024 BB 1.0933 132.0697 57722 0.2823

t eButt yYWh2-a(mi -8-0-hi t r o pdApehneynly)l bu3 mnoat e

NO, A pale yellowo i(11.4 mg, 89%); R = 046 (petroleum ether/ ethyl acetate =
\NHZ

BUOOC” oh 2:1); the enantiomeric excess was determined 3886 by HPLC analysis

on Daicel Chirapakd column (hexane/isopropanol = 70/30, flow rate 1.0 mL/min, T 2C30UV

254 nm, g(major) 7.404min, tx(minor) 16.385mi n ;p?*<-2BP7 (c = 0.82, CHCk); 'H NMR

(600 MHz, CDCk) Ui 7 . 8-812.0 Hiz, 1H), 7.83 (dl = 12.0 Hz, 1H), 7.58 (] = 12.0 Hz, 1H),

7.42 (t,J=9.0 Hz, 1H), 7.27 ( = 6.0 Hz, 2H), 7.17 (m, 3H), 2.122.61 (m, 1H), 2.53 2.43 (m,

3H), 2.16 (s, 2H), 1.45 (s, 9H)®C NMR (151 MHz, CDCl;) i 172 .86, 149.62, 141. 4
132.27, 129.16, 128.52, 128.29, 128.17, 1261¥5.07, 82.53, 63.09, 40.89, 30.38, 27.74

HRMS(ESI) m/z: [M+H]* Calculatedor CaoH2sN204" 357.1809 found357.1822

Peac  ReUTIBC o Bigthfmin] Avealwils] Height[naU) Arech pogg  RetTime e Widthlnin] Arealndl's] Hoight(nal) ek
[min] [min]
7.450 BB 09117 11707961 921296 50.0737 7.404 BB 1.7817 324138058 2431.1400 99.8243
16275 BB 22850 1167.3494 39.4247 49.9263 16.385 BB 12800 57.0490 19548 0.1757

Di-t ebutt WF2-a(mi-B-odi trophenyl )Pknt anedi oat e

Q/:fi A pal eoifeBl4l é6#) = RI(petrol eum et her/ eth
NH; . .

BLOOC cooBy 2:1),; the enantiomeriT% elxxcedBLGvas d

analysis on Daicel Chirapak I C eolluthnm{ilhekaneTis

°C) , UV R 5ma | ®M8)@itix( mit rBa rddi 9 @J%=-7 5 .(1cl 2=9 OCH &
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NMR60(0 MHz ,3)UiCOCHESB36.Hz, 1H) J=67.H&6 (@) J=67HB9 (1t
1H), 7=@20z(,t ,1H)J=62H22H)( 6i2..2881H) , 1218 m, 1H),
1. 8®H)Y,s, 1942 (19HHIE€ (MMRSL ( MHz, ) &TDCV 2. 64, 172. 46,
136.74, 132.42, 129.20, 128.19, 125.16;, 82.44,

HRMS( En¥Ip)M+1Clal cul didll.@R 381 .;202@80d.2031

Peak  FSUIIN Typs  Widchlmin) Arca(mAU"s] Height[nAl] Area® poak Retline ype Widthlnin] ArealmU's] Height[naU] Areah
8.441 BB 11633 1906.6976 114.8743 48.1712 8419 BB 11417 159.3015 9.4793 1.7274
10351 BB 19100 2051.4683 95,5246 51.8288 10283 BBA 31733 9062 8924 427.5883 98.2726
Di et Ryplam{-2-o2i t ropheny@BpP succinate
@NOQ A pale yellowo i(32.2 mg, 52%); R = 042 (petroleum ether/ ethyl acetate =

7 NH
EtOOCA/ZCOOEt 2:1); the enantiomeric excess was determined @6beby HPLC analysis on

Daicel Chirapak G column (hexane/isopropanol = 70/30, flow rate 1.0 mL/min, T 2Q0Q UV

254 nm, k(major) 16.689min, tz(minor) 12.347mi n ;p?>J-87.B6 (c = 0.58, CHCk); *H NMR

(600 MHz, CDClL) U 7 . 94 60Hd, 1H), 7.77 (d,J = 60 Hz, 1H), 7.58 (tJ = 9.0 Hz, 1H),
7.45(t,J=9.0Hz, 1H, 4.19 (qJ =6.0Hz, 2H), 4.11 (g9J) = 6.0Hz,2H), 3.25 (dJ= 18.0Hz, 1H),

3.12 (d,J=18.0Hz, 1H), 2.61 (s, 2H), 1% 1.20(m, 6H); **C NMR (151 MHz, CDCl3) i172.73,

170.80, 149.24, 136.29, 132.22, 128.80, 128.77, 124.94, 62.20, 61.95, 60.75, 42.76, 14.03, 13.84

HRMS(ESI) m/z: [M+H]* Calculatedor Ci4H1dN20s" 311.1238found311.1248

i - RetTi {dthlmi . : Areat

Peak PPN type Width(min]  AvealmUs] Tieight[naU) Area¥ poak  KPEM® Type  Widthlmin  ArcalndU’s] Height[nel]
12664 BB 23317 657944445 2997.1415 48.3356 12347 BB 18233 640.0913 323327 21559
17225 BB 1 7646 203257028 2172.0285 516644 16689 BB 23383 290503166 1003.7082 978441
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Et hy$ 5R(-2a mi-A-pmet hyl 2uBiftnpypbheny@)pbut anoate

NO, A pale yellowo i(42.3 mg, 67%); R = 046 (petroleum ether/ ethyl acetate =
NH;
E100C s° 2:1); the enantiomeric excess was determined @3l%eby HPLC analysis on

“* Daicel Chirapak € column (hexanef/isopropanol = 70/30, flow rate 1.0

mL/min, T = 30°C), UV 254 nm, g¢(major) 16.443min, tz(minor) 22.888mi n ;p?°>g-34.J6 (c =
0.45, CHCE): 'H NMR (600 MHz, CDCl3) i 7 . 926.0(Hg, 1H), 7.87 (d,J = 6.0 Hz, 1H),
7.62 (tJ=6.0Hz, 1H), 7.46 (tJ=9.0Hz, 1H), 4.17¢,J=6.0Hz,2H), 2.%7 2.48 (m, 3H), 2.30
i 2.26 (m, 1H), 2.08 (s3H), 1.61(s, 2H), 1.22 (t,J = 7.1 Hz, 3H)*3C NMR (151 MHz, CDCl) i
173.59, 149.21, 136.29, 132.59, 128.99, 128.51, 125.28, 62.59, 61.71, 38.49, 28.68, 15.55, 13.92

HRMS(ESI) m/z: [M+Ng* Calculatedor Ci13H19N20sSNa* 315.1009 found315101Q

RetTime Area%
[min]

16.066 BB 2.2100 6927.4854 288.8164 52,1471 16443 BB 2.3667 7918.7158 331.3081

Type  Width[min] Area[miU"s] Height [mAU] Aread poy  RetTime ¢ . gidth(min) Area[mAU’s] Height[nAU]

Peak [min]

97.0451

22306 BB 54033 6357.0148 194.6055 47.8529 22888 BB 2.5867 2411116 5.4840 2.9549
te rBu t YWl2-a(mi -8@ ebrut o(yd)i t rophenyl(3gpr opanoat e
@:NOZ A pale yellowo 1(33.4 mg, 49%); R = 048 (petroleum ether/ ethyl acetate =

NH,

2:1); the enantiomeric excess was determined @6%eby HPLC analysis on

o .
Bu COO'Bu

Daicel Chirapak € column (hexane/isopropanol = 70/30, flow rate 1.0 mL/min, T 2QQ UV

254 nm, k(major) 8.820min, tx(minor) 27.267mi n ;p?®-38186(c = 0.25, CHCk); *H NMR

(600 MHz, CDCk) 4 7.677 7.69 (m, 2H), 7.51 (1 = 6.0 Hz, 1H), 7.38 (1 = 6.0 Hz, 1H), 3.92 (d,
J=6.0 Hz, 1H), 3.83 (dJ = 6.0 Hz, 1H), 2.01 (s, 2H), 1.44 (s, 9H), 1.18 (s,;980 NMR (151

MHz, CDCl3) 1171.79, 150.11, 135.95, 131.55, 129.47, 128.06, 124.69, 82.39, 73.66, 67.09, 63.85,

27.81, 27.45HRMS(ESI) m/z: [M+H]* Calculatedor Ci7H27N2Os* 339.1914; found 39.1914.
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i s . : i et - . Area%

Peak  RPUHEC Typ  Widthimin] ArealnAl’s] Height[miU] Aree® pegk RO ype  Widthlnin] Arealnil's] Height[nAll o
8950 VB LAIT2 67163997 4611876 50.4290 8820 vV 0.7906 38159814 2749332 93.0152

27426 BB 34150 6602.1297 1422216 49.5710 27267 BB 1.8517 77.2739 1.7902 1.9848

Et h (8)-2-a mi -B-pH-i nd2eylF)( i t rophenyl@)ypropanoat e
A pale yellowo (289 mg, 41%); m. p 95-9%°C, Rr= 049 (petroleum
NO,

NH j O ether/ ethyl acetate = 2:1); the enantiomeric excess was determined to be
Fooe M 95% by HPLC analysis on Daicel Chirapa@kdolumn (hexane/isopropanol
= 70/30, flow rate 1.0 mL/min, T = 3), UV 254 nm, g¢(major) 14.276min, r(minor) 15.798
mi n ;p?®-24]15(c = 0.43, CHCk); *H NMR (600 MHz, CDCls)ti 8. 04 (s J=6OH) , 7. 70
Hz, 1H), 7.64 (dJ = 6.0Hz, 1H), 7367 7.28 (m, 3H), 7.22 (dJ=6.0Hz, 1H), 7.06 (tJ = 9.0Hz,
1H), 6.95 (t,J = 6.0Hz, 1H), 6.83 ¢, 1H), 4047 3.97 (m, 2H), 3.65 ¢d, J = 24.0, 12.0Hz, 2H),
1.9 (s,2H), 1.05 (t,J = 6.0 Hz, 3H);, *C NMR (151 MHz, CDCL)4 173. 78, 149.54, 1
135.85, 131.90, 129.32, 128.52, 128.20, 124.75, 124.09, 122.02, 119.62, 118.90, 110.98, 109.61,

63.72, 61.63, 34.77, 13.7ARMS(ESI) m/z: [M+H]" Calculatedor CisH20N304"3541448 found

o

1

-

10

Peak PO rype  Wigthinin] AvealmAUs] Height(nAU) Aresh pogk M1 pype  Widthlnin]  ArcalmdU’s] Height[naU) Aredh
14433 BV 2.3929 3472162 1234065 49.7154 14276 BV 23343 210518048 768 8665 97.5397
15892 VB 31254 3486.6907 110.7714 50.2846 15798 VB 1.7107 5310118 16.0761 24603

t eButt yYWh2-a(mi -804 | u-2miot r ophenyl(3p:ropanoate

HC NH A pal eoiyde2 m@g®vw) = VG petr ol eum et her/ et hy
34 M2

/@\)\COO‘B“ 2:1); the enanti omer i 9%  xbcye sHsP LvCa sa ndad tyesri 1

F NO
? on Daicel Chirapak |1 € column (hexane/is
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mL/ mi n,°CY, =U® 0 5 jqonE)8i 6h J%=-7 B5 ( 7 5= C@H.8I NMR
(600 MHzU7 COaeH=, 1@ 6.0 Hz, JEHB, 37. 29 8i(7Hde, M, 1H) ,
1H), 2H)0,6 13475 (s A4 (NMR qQH)51 MiHZB.44, 1BDKL|160.15,
149.24, 134.88, 130.42, 130.37, 119.75, 119.61, 112.59, 112.41, 82.34, 60.03, 27.86, 27.56

HRMS ( En®1z): [CMH He]ufl cansHe@N:0," 28 5 . 1 2 4 H8usn.d1 25 9

i RetTime N : - B Area%
Peak R?;}';I]IIE Type Width[min] Area[mAU"s] Height[mAU] Area% Peak [min] Type Width[min] Area[mAU"s] Height [mAU]
8,549 BB L3316 JOGLIIES 25350039 51,9384 8586 VB 12035 55454669 4826208 100.0000
11423 Vv 11336 274481222 16849988 48.0616

t eButt W)l2-a(mi -8-pbr oai trophenyl(3t)p;ropanoat e

HiG, NH, A pale yellowoil (48.7 mg, 71%); R= 0.3 (petroleum ether/ ethyl acetate =

~coo'Bu 2:1); the enantiomeric excess was determined todbe &y HPLC analysis

Br NO2 on Daicel ChirapakG column (hexane/isopropanol = 70/30, flow rate 1.0
mL/min, T = 30°C), UV 254 nm, g(major) 10.941min, tz(minor) 8.3.3mi n ;p>*q-81)92(c =
0.78, CHCE); *H NMR (600 MHz, CDCls) 11 7.98 (s, 1H), 7.82 (dJ = 12.0 Hz, 1H), 7.70d, J =
12.0 Hz 1H), 1.98 (s, 2H), 1.74 (s, 3H), 1.41 (s, 9H)C NMR (151 MHz, CDClg) i 17 3. 23,
149.29, 138.13, 135.66, 130.15, 127.75, 121.11, 82.42, 60.16, 27.76, ARES(ESI) m/z:

[M+H] * Calculatedor Ci3H1sBrN2O4* 345.0444 found345.0458

Peak ROUUIEC Type  Width(min] Area[sAU"s] Height[nAU] Aroo® peak  ROUTIIe rypo Widihlmin) Arealmd's] Height[nl] Areati
8511 VB 15739 5880.3604 466.7264 46.9799 8513 BB 16033 604.5258 31.1387 3.0565
11.091 VB 2.6965 6636.3869 388.2168 53.0201 10941 BB 19625 191736460 10901798 96.9435
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te rBut YWk2-a(mi -804 o@aoai trophenyl(3ppropanoate

HaG. NH A pal eoif4e3d3nmghvio) ;1= RB( Bet rol eum et her/ ethy

“coo'sy 2:1); the enanti omer i9%% ebxyc elsPsL Gvaasn adl eyt seirsn

! NOz Daicel ®@hdalapmrk ((hexane/i sopreophn®@! = 7
mL/ mi n, °CY, = U¥0 2(5ma jham2)®i Trx( mit n A 5i B19=-51 .(6c7 =
033 CHEBI NMR (600 Hi8z,14COHGI, JEHY, 07 HEZQ J&MHP, 07. 66 (
Hz, 1H), 2.02 (s, 2HYE NMRIS1( MHZ)BHLPCR2840148., 1 9H
147, 6138. B,7,130.32 53, 91. 62, §RRMS( EMB/I02 :2NDg M+2 7 . 7 1,

Cal c ufl cantHe@N:N @474 1 5. ;0 1260 B6d.012 3

i o - . Area¥ i s . .

Peak R?;?:E““ Type Width[min] Area[nAU’s] Height[mAU] 6% poak “‘E;T;’]"e Type Width[min] Area[mAlU"s] Height[mAU] Areak
8087 BV 1.3217 85949445 4945145 47.3061 8.154 BV 13488 1300.7925 73.4194 45140
9447 VB 3.0333 95508279 360.5925 526239 9297 VB 32229 275161343 1018.8825 95.4860

te rBu t YWl2-a(mi -B-o4et i t rophenyl(3¥propanoat e
HaC, NH, A pal eoiNdeBmgbvd) ;= ROG petrol eum et her/ eth
/@\)\COUB“ = 2:1); the enanti omerQivc bggx HPL L waan !l geti

Me NO,
on DaicelCc@®hiurmnp alkhelxane/ i sopropanol =

mL/ mi n, °CT, = U¥0 3(5mrda j$am3)7i Srx( mit m.d3r. )& D f WI=-27 (6 =

051 CHE NMR (600 HHZ.,75CEW|CH)z, 1H), 7.68I=(s, 1H),
12HO, 1H), 2.41 (s, 3@H), 11407 (MR, ARAY5)1, MH.z7 4 C(DsC,|
174.03, 148.62, 138.44, 135.86, 133.52; 128.29,

HRMS ( Englz): (CM+H H]ufl canHe®bO, 2 &8 . 14 9f6o and.4D 8

¥
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i ) . - ) Area% ;

Peak R?ntl'fxme Type Width[min] Area[mAU"s] Height[mAU] ®2 peak RE;I:I?E Type Width[min] Area[mAU s] Height[mAU] Areak
8404 BV 12208 55920718 386.0433 49.9962 8375 BB 21733 104946017 7133597 98,5177

14024 BB 1.9467 55929119 238.2571 50.0038 13806 BB 14833 157.9042 36360 14823

t eButt yYl2-a(mi -8-p4net h-gxiyt rophenyl(3wropanoat e
HyC. NH, A pale yellowoil (45.6 mg,77%); R = 0.27 (petroleum ether/ ethyl acetate

COOBu = 2:1): the enantiomeric excess was determined to9886 by HPLC
Heo no: analysis on Daicel Chirapak IC column (hexane/isopropanol = 70/30, flow
rate 1.0 mL/min, T = 36C), UV 254 nm, (major) 16.487mi n ;p*°g-3DPp (c = 025, CHCh);
14 NMR (600 MHz, CDCls) &1 7.77 (d,J = 12.0 Hz, 1H), 7.385 1H), 7.10 ¢, J = 6.0 Hz, 1H,
3.86 (s, 3H), 2.19 (s, 2H), 1.74 (s, 3H), 1.40 (s, %) NMR (151 MHz, CDCl3) i 174.09, 158.80,
149.32, 130.63, 129.51, 118.70, 110.10, 82.00, 59.87, 55.79, 27.90; BRBIB(ESI) m/z:

[M+H] " Calculatedor C14H21N20s" 297.1445 found D7.1447

RetTime Area%

Peak Rs[z;'{rill]ne Type Width[min] ArealmAU"s] Height[mAU] Area% Ppeak [min]  T¥P¢ Width[min] ArealmAU"s] Height[mAU]
15806 BB 27200 S5046620 206 6404 506407 16487 BB 24750 1356.0870 485729 1000000
19296 VB 26575 5365.3823 166.8838 49.3593

t eButt yYWl2-a(mi -8-0-B i t[rlcbl phelyy l)]pr og3axn:oat e

HsC. NH
Al CC2)O‘B A pale yellowoil (47.2 mg,69%); R = 038 (petroleum ether/ ethyl acetate
u
Ph NO, = 2:1); the enantiomeric excess was determined to be 99% by HPLC analysis

on Daicel Chirapak@ column (hexane/isopropanol = 70/30, flow rate 1.0 mL/min, T 2C30UV
254 nm, k(major) 10.551min, tk(minor) 8.497mi n ;p®-%1]L7 (c = 080, CHCk); *H NMR
(600 MHz, CDCk) 18.09 (s, 1H), 7.96 (dl = 12.0 Hz, 1H), 7.81 (dl = 6.0 Hz, 1H), 7.61 (d] =
6.0 Hz, 2H), 7.49 7.40(m, 3H), 2.04 (s2H), 1.80 (s, 3H), 1.43 (s, 9H}*C NMR (151 MHz,
CDCl3) 1173.85, 149.20141.38, 138.22, 137.49, 130.97, 129.10, 129.01, 128.45, 126.99, 123.35,
82.19, 60.20, 27.90, 27.84RMS(ESI) m/z: [M+H]" Calculatedor C19H23N204" 343.1652 found

343.1652
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i . . - ] Area% i .
Peak TR ype  idthinin) ArealniUs] Height[mAU] O Peak RE;I;TE Type Width[min] Area[mhU’s] Height [mAU] Area
8459  BMm 02457 7292.7703 446.1755 517795 8497 BV 0.7141 1198623 78416 0.4395
10560 BB 22800 67915159 3418489 48.2205 10551 VB 26373 271534995 1358.0694 99.5605

t eButt Wl2-a(mi -8-0 4 'l u-8miot[rlecbl pheliyy ) Jpr o g3aynioat e
A pal eoyRl BPO%) ;+= RO petrol eum et her /

acetate = 2:1); the enantd8% mey i c eXC e

HPLC anal ysis oQcdaunnel ( hCehxi anaep/aiks opr o
70/ 30, flow rat%)1. ©VmR(ba jSromeidl 8t m3 0L Rr. )hir 4 ;

[ @J%=-40.(2c0 6=p OCH &l NMR (600 HMiBz G3CHE) ,I=m..1 b6, (d,
1H), 7J=8%5Hz(,d,180)7 . G625) , 7J=0D7HZ t , 2H) 2H)2,. 018. 80s ,( s,
3H), 1.48 NMR OHP1 MHZ7,3.B®GI 163.93, 162.29, 149.
134. 32, 130. 84, 129. 17, 128. 74, 128. 69, 123.18,

HRMS ( En¥1z): [OMH H]ufl caitile@N,0, 3 6 1 . ;1 558604 d.1557

e .
i s - ) : Area% i .
Pek  "FUTIN mype  Widehinin)  ArealnAlU’s]  Hoight (nAl) % peak U rype Widihlain]  Arealmdls] Height[naU] Areah
8610 VB 25372 235514873 1457.5365 49.9339 8.648 BV 14972 144724951 889.4304 99.1824
11973 VB 34971 236138432 11003359 500661 12074 VB 1.0740 119.3003 4.9362 0.8176

t eButt yYWl2-a(mi -B-ofnet i t rophenyl@3propanoate
HC NH A pale yellow oil 38.6 mg, 8%); R = 0.26 (petroleum ether/ ethyl acetate =
3%V V12

Me\@\)\COO‘BU 2:1); the enantiomeric excess was determined 0886 by HPLC analysis
NO2 on DaicelChirapaklIC column (hexane/isopropanol = 70/30, flow rate 1.0

mL/min, T = 30°C), UV 254 nm, §(major)8.396mi n ;p*°g-11.Pp5(c = 066, CHCk); *H NMR

(600 MHz, CDCl3) U1 7.82 (d,J = 6.0 Hz, 1H), 7.70 (s, 1H), 7.20 @= 12.0 Hz, 1H), 2.45 (s, 3H),
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2.06 (s,2H), 1.75 (s, 3H), 1.40s( 9H); 3C NMR (151 MHz, CDCls) i1 173.97, 146.50, 144.09,
138.75, 128.95, 128.46, 125.28, 81.99, 60.26, 27.61, 27.59,; MRMS(ESI) m/z: [M+H]*

Calculatedor C14H21N204" 281.1496 found281.1496

i - RetTime N N - N Area%
Peak Rﬁ?:&‘e Type Width[min] Area(mAU’s] Height [mAU] Area% pogl Tvin). Type  Width[min] ArcalmAU’s] Height[nAU]
8288 BB 3.5683 3449 4843 2342910 53.0214 839 BB 1.6767 56152964 3952744 100.0000
16557 BB 1.9233 3056.3538 1111442 46.9786

t eButt Wl2-a(mi -8-pBnet h-axiyt rophenyl(3g@aopanoat e

HC NH A pal e y3éIngg¥) sFIRI(petrol eum et her/ eth
3V V12

MeO
€ COO0'Bu

2:1); the enanti omer i>09%xbgsdHPWEs de
NO: anal ysi sChoinr EDga@ kcierhn ( hexane/ i sopropanol

rate 1.0 miC)mi WV B 5wa jBdn, )it b 199=-3 1 .(4c7 62, OCH Cl

H NMR (600 HiBz.,03CDCA2. 0 Hzs1HH) doJZ8 3 8(10H)Hz

3.91 (s, 3H), 2.09 (s ANWR, (11.5714 IMHs7,,3 .33HC,| 116 34.03 § ,s

142. 04, 141. 61, 127.97, 114. 38, HRMBE(&®B/I2:81. 87,

[ M+*Cla | ¢ ufl cantie®b0s'2 9 7 . ;1 4fAGQ A d. 1445

: RetTime . . - : Area%
Peak R?:l}'rlllim Type Width[min] Area[mAU’s] Height[mAU] Area% Peak [min] Type Width[min] Area[mAU"s] Height[mAU]
10.893 BB 24083 152029004 756.8794 517809 10975 BB 24261 4341351 3634794 1000000
19.166 BB 38133 14157.1406 3909754 482191

t eButt yYWh2-a(mi -B-02 | u-6miot r ophenyl(3@®bopanoat e

FL.C NH A pale yellow oil (3.9 mg, 65%); R = 062 (petroleum ether/ ethyl acetate =
3 J 2

@\)\cootsu 2:1); the enantiomeric excess was determined @6be by HPLC analysis on

NO: DaicelChirapaki G column (hexane/isopropanol = 70/30, flow rate 1.0 mL/min,
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T =30°C), UV 254 nm, #(major)8.250min, (minor)6.601mi n ;p?>°8%IQ5(c = 066, CHCh);

IH NMR (600 MHz, CDCls) i 7.35 (m, 1H), 7.3 7.25 (m, 1H), 7.23 7.17 (m, 1H), 1.86 (s,

2H), 1.76 (d,J = 6.0 Hz, 3H), 1.44 (s, 9H)*C NMR (151 MHz, CDCl3) 11173.00, 161.16, 159.50,

151.06, 128.90, 128.84, 126.14, 126.03, 119.76, 119.74, 118.75, 118.59, 82.09, 59.74, 27.59, 26.03,

25.99 HRMS(ESI) m/z: [M+H]* Calculatedior Ci3H1sFN2O4" 285.124% found285.1247

Peak

RetTime 1 . Width(min] ArealmAU’s] Height[mAU] Areah bk

A RetTife  1ype Widthlnin] ArealnAU’s] Height[nAl] Area$
6.490 BB 1.3000 7570.6034 773.5950 46.7879 6.601 VB 0.9071 209.1208 164376 22462
8.131 BB 1.6879 8610.0730 673.1867 53.2121 8.250 BB 1.4528 9100.8487 6952932 977538

t eButt yWl2-a(mi -8-02 | u-8met h-6xiyt r ophenyl(@@®copanoat e

FH3C. NH,
MeO coosu et hyl
NO- HPLC
70/ 30, flow

J= 9.0 Hz, 1H),

MHz, CDCls)u 173. 96,

116.46, 79.63, 61.78, 59.82, 30.96, 28.44, 24.11, 23.97, ;1HEBEMS ( E@/ 2 :

Cal c ufl cantideBiN-Os" 31 5 .

Whi g @l(3 RImg5 %) m. p 81-82°C ;Ri=

i petrol eum et he

acet at e 2: he

1); t enBa nkyi omer i c

anal ysCé&i mndpdidkd iuacnenl ( hexane/i sopro

rati€) 1. WVmBR(ha jIndm, A B ( MBiOBa r8ysi 2n ;
[ B9=116( & 63=p OCH &

NMBO O( MHz ,)UCDECW=( 6, 0 Hz, 1H), 6.

3.94 (s,63M)Hz 1. B4 CNMR(1524H) (s 1.8H

168.25, 154.38, 135.47, 131.26,
I M+ H]

135 blutn.d1 35 2

RetTime

) . - ) Areak i .

Peak [min] Type Width[min] Area[mAU"s] Height[mAU] €20 paak R?;E;Te Type Width[min] Area[mAU"s] Height[mAU] Areat
8814 BV 0.8695 1843.2860 121.1615 48.0142 §.852 BB 0.9358 292 4944 19.0899 1.8388
10116 VB 1.2610 1995.7593 104.6251 51.9858 10,031 BB 1.6443 15614.6763 8205803 98.1612
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t eButt yW)2-a(mi -8-04 | u-bmet yni t rophenyl(3@pd:opanoat e

White solid @3.5 mg, 73%); m. p .85-8% °C ;R; = 042 (petroleum

HsC, NH,
Me “coosu €ther/ethyl acetate = 2:1ie enantiomeric excess was determined ted986
F NO, by HPLC analysis on Daicel Chirap&® column (hexane/isopropanol =

70/30, flow rate1.0 mL/min, T = 30°C), UV 254 nm, g(major)6.792min; [Jp?°=-39.38(c=0.77,

CHCL): *H NMR (600 MHz, CDCl3) i 7.77 (d,J = 6.0 Hz, 1H), 7.60 (d] = 12.0 Hz,1H), 2.36 (s,

3H), 2.12 (s, 2H), 1.74 (s, 3H), 1.40 (s, 9HE NMR (151 MHz, CDCls) 11173.68, 160.02, 158.37,

146.90, 146.85, 134.66, 134.63, 131.45, 131.42, 130.83, 130.72, 112.38, 112.20, 82.15, 60.03, 27.65,
27.56, 14.81, 14.79HRMS(ESI) m/z: [M+H]" Calculatedfor C14H0FN,O4* 299.1402 found

299.1405

Peak  FOUINY fypo  Widthmin] ArealmdU's] Height[mal] Area% poak ROUTi  Type Widthlmin] ArealmdUs] Height[mAU] Areak

6741 BB 13167 7368 7933 6642735 51.8851 6.792 BB 10417 262.7770 220293 100.0000

9.953 VB 1.9054 6833 3547 4222931 481149

t eButt yYWl2-a(mi -B-0%& hl d-met #yi t rophenyl@g@eopanoat e

HsC, NH , ,
CIj@i)icgotBu White solid @4.6 mg, 55%); m. p .89-99 °C; Rr = 058 (petroleum

Me NO, ether/ethyl acetate = 2:1)te enantiomeric excess was determined @be
by HPLC analysis on Daicel Chirapak column (hexane/isopropanol 7/30, flow rate 1.0
mL/min, T = 30°C), UV 254 nm, g(major) 7.353min, tr(minor) 9.440min; [Jp?°= -44.03(c =
0.54, CHCL); *H NMR (600 MHz, CDCl3) i 7.91 (s, 1H), 7.79 (s, 1H), 2.42 (s, 3H), 2.19 (s, 2H),
1.74 (s, 3H), 1.40 (s, 9HH°C NMR (151 MHz, CDCl3) 11173.32, 146.63, 139.48, 138.04, 136.50,
129.21, 127.20, 82.33, 60.03, 27.58, 27.48, 19HRMS(ESI) m/z: [M+H]" Calculatedfor

C14H20CIN204" 315.1106 found 35.1109
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Area% Area%

RetTime ] . - ) .

Peak [min]  1¥Pe Width[min] Area[mAU"s] Height [mAU] Peak R?;?:?e Type Width[min] ArealmAU"s] Height[mAU]
7371 BB 15492 27204121 2202715 527120 7353 VB 11592 57555910 4822172 97.1974
9.436 BV 1.0270 2440 4830 160.1728 47.2880 9.440 BB 0.9700 165.9576 10.8930 2.8026

t eButt yWk2-a(mi-B-p2-dédni trophenyd3gdfpropanoate

HyC. NH; A pale yellow oil (8.0 mg,50%); R = 0.62 (petroleum ether/ ethyl acetate

“coosu = 2:1); the enantiomeric excess was determined t®18¢ by HPLC

o=N No2 analysis on DaiceChirapaklG column (hexane/isopropanol = 70/30, flow
rate 1.0 mL/min, T = 36C), UV 254 nm, g(major) 14.257 min, tx(minor) 11.888mi n ;p®H-0]
130.02(c = 037, CHCL); *H NMR (600 MHz, CDCls) {1 8.67 (d,J = 2.4 Hz, 1H), 8.41 (dd] =
6.0, 2.4 Hz, 1H), 8.22 (d,= 12.0 Hz, 1H), 1.97 (s, 2H), 1.81 (s, 3H), 1.42 (s,;9%) NMR (151
MHz, CDCl3) 1 172.45, 149.05, 146.93, 145.99, 130.36, 126.67, 120.30, 83.08, 60.64, 27.85, 27.62

HRMS(ESI) m/z: [M+Na]* Calculatedor Ci3H17NsNaOs" 334.1010 found334.1011

Areak

i . . - . Area% RetTime . . - .

Peak Rﬁ?;‘]“ Type Width[min] Area[mAU"s] Height[mAU] €ab  Ppealk [min] Type Width[min] Area[mAU"s] Height[mAU]
11837 BB 26183 47564868 238.9976 52.0594 11888 BB 20367 944.4390 474247 4.6108
14292 BB 2.1917 4380,1667 189.1064 47.9406 14257 BBA 25333 19538.9641 8355250 95.3892

t eButt yYWl2-a(mi -804 y a2roi t r ophenyl(3gropanoat e

HC, NH; White solid 9.1 mg, 63%); m. p .7879 °C; R = 0.2 (petroleum
“coo'sy ether/ethyl acetate = 2:1jie enantiomeric excess was determined @e

N ez by HPLC analysis on Daicel Chirapd column (hexane/isopropanol =

70/30, flow rate 1.0 mL/min, T = 36C), UV 254 nm, g(major) 9.585min, tr(minor) 7.666 min;

[Up%®=-178.52(c = 0.72 CHCls); *H NMR (600 MHz, CDCls) (i8.157 8.12(m, 2H), 7.86 ¢, J

=12.0Hz, 1H), 2.02 (s, 2H), 1.78 (s, 3H), 1.41 (s, 9¥C NMR (151 MHz, CDCl3) t1172.52,
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149.08, 144.36, 135.54, 130.03, 128.31, 116.39, 112.52, 82.90, 60.52, 27.71HRNVERESI)

m/z: [M+H]" Calculatedor C1sH1sN304" 292.1292 found292.1294

Peak RE‘E;E;']“ Type Width[min] Area[mAU"s] Height[mAU] Aroak Peak R?;’fﬂe Type Width[min] Area[mAU"s] Height[mAU] Aresk
7574 BB 13639 19845 8646 1441 5398 50.4400 7.666 BR 0.8889 95.3911 68158 1.8397
9515 BB 15261 194996151 1069.2173 49.5600 9585 VB 1.5964 5089 6235 288.4410 98.1603

t eButt yYWh2-a(mi-8-0-di t4(d ri fl uoromet hyl(3bBhenyl )propanoat
HsC. NH, A pal eoif94mg,5BR= 603 petrol eum ether/ ethy
/@\)\COUB“ = 2thk; enantiomeric exc®¥%sbywabBPld@t er mi
e e analysis on IGaolcemn ChhexprvdlB 0 sfolposwpanol
ratmel / mi n,°CY, =508 MR nma jdo B, tk( mi r6ar2n0i 7f0p>=-113. 01
(050 CHEBI NMR (600 HHz8( dcFLQIHA, 1H) 1H)8 4@@1L 8( s,
J=12H@,) 1H2.07 (s, 2H)H)UE ™MMR( s(,1 531H WYiHzZ, 2 4@ s ,
148. 91, 143. 04, 131. 10, 130. 87, 130. 64, 129. 68,
122.18, 122. 15, 122. 12, 122 ;HBMS (L BEr¥/1.20:0,] MB+2H]6 7 , |

Cal c ufl cantiHe@®IN2-O,*3 35 . ;1 2fl@8B6d.1215

i . i . . . . Area%

poak  POUTIRe ry,  gidthlnin] ArealmAU's] Hoight[oAU] Aresh pes RN ype idthinin] ArenlndU's] Height[mAll] e
4129 BV 0.7560 6093.7444 7275999 50.8625 4819 VB 1.1903 6089.9878 733.1863 96.1672
4817 WV 0.9090 5887.0736 7228791 49.1375 6.207 BB 14600 2427169 12.3837 3.8328

Met h9-4-( & mi-b-@ ebb it olxoyx)o pr-2ypkBni t r o b €3ndzio at e

H3C. NH, A pale yeBIlI o, oRGO US4 Bet rol eum et her / e

COO'Bu . .
acetate he 2nantiomeric exB&®sbywas det
MeOOC NO,

HPLC analysis o@Gc®@aumrel (ICaxameplaksdpr o
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70/ 30, flow rat® ,1 8Mlnzgmma jSRT )AB &G i rlo/r. )&éb 8 ;

[ BA=-82 (7671 CHEBI NMR (600 MHz8( SCDCAIH)I= &. D2 Hizd,
1H), &=0B.Q0dHz, 1H), 3.96 (s, 3H);!C2NMR (351 2H),
MHz, e@DCI173.16, 164.87, 148.93, 143.58, 133.30,
52.64, 27HRMS( E®BN262 [abatiH]ufl @ @,0s 325.:130dund
325..1395

i . RetTi ; . - ; Area%

Peak MU ype Width(min]  Avealndls) Height [nU) Areoh pogic  REUI0C qype  Widthlmin] Avea[nAU's] Height[naU] e
17.161 BB 45650 326533798 911.2702 49.8018 17.663 BB 1.5780 786.9834 19.8185 17603

32533 BBA 48033 329133250 5265886 50.1982 32480 BB 5.3833 439198110 676.1935 98.2397

t eButt Wl2-a(mi -8-0-2i t5f(da r i fl uor omet hyl3@dhenyl )propanoat
A pal eoind@lmgov) Re= 7B( petrol eum et her/ et hy
HsC, NH,

F3C\(j\)\coofsu = 2tHA¢;enantiomeric e¥Oedy W& Cdamnail misn

NO2 on DaicellCcG@hliunnp alkhexan®0/i 30 polwpamdle =

mL/ mi n, °CY, = UN@3(5ma j6a r2n5i 9tr( mi rOo r5yi 9nUp? H -9 2 . (165

045 CHEI NMR (600 HiHe., 26CDCd, J=H)6,. 07 .HBz3, (&H), 7. 609
12.0 Hz, 1H), 2.06 (s,;'@HNMR1( 881 (HHZBHLPL,IL. 42
150. 82, 140. 35, 134. 58, 134. 36, 134. 14, 133. 92,
125. 24, 125. 21, 125. 19, 123 ;BIRMS(LEr®/L21:7 ,] MB+2H |6 8, |

Cal c ufl cantiHe@®IN-Os*3 35 . ;1 2fl@8Bd.1215

i . RetTi . . . . Area%

Poak UM% Type Widthlmin] ArcalnAU’s] Hoight[nAUl Area¥ peak  MPUIN® Type  Widthlmin] ArealmAU’s] Height [mAU)
6.285 BV 0.8377 91013733 874.8949 49.9942 6.259 VB 1.8098 84768187 513.1982 993418
9445 BB 21067 91034686 636.1602 50.0058 9549 BB 14200 56.1666 34080 0.6582
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t eButt yWk2-a(mi-8-0Hi t r 0oqg-8&y npopi mg3aapko at e

HyC, NH, Whi t e (3s90.m3j gI%) m. p .88-88°C; Rr= 28  petr ol eum
COO'Bu

oN et her/ et hylt haec eethnaatne i =o nPeirli)c; e xichdess was
2 by HPLC analysisl @ol Demncé¢é¢heghneapabkpro
70/,3G 1 olwiLv ani @, °CT , = UR 3(5ma j1a/r. )B1D B mi rir. )nD A ;

[U:-8. 080.64 CHE NMR (600 HiPz.,@W4CDCH. 0 )Hz &.,DBHE (

J= 6.0)Hz8J8BB6 (@, Hz, JtHL2.0. BI3d U&H2 60D1HR, (

2.40 (s, 2H), 1.:88 NNMR @EHF1 MHI2Z/5% .CBIC| A0 . 34, 14
145.59, 144.76, 132.39, 124.55, 12HRMS5(ES$RB. 43,

m/ z: [OMH R]ufl cantle®bO, 3 18 . ;1 4M4@aB8d.1449

RetTime

Peak (min]

Area’
P

Type Width[min] Area[mAU’s] Height[mAU] cak RetTime

[® Type  Width[win] ArealmdU’s] Height[ual] Areak

11338 BB 25333 20313182 644242 48.1401 12002 BB 1.9783 327.3358 89329 14.9145

17081 BB 36433 21882779 472373 51.8599 17301 BB 35133 1867.4167 407966 85.0855

t eButt y9-I-met Hyi t3rox oi soiliccha lbiox@ dlat e
BuOOC CH Whi t e (3s7o0idi d1%)m. p.1 2828, Rr= 20( petrol eum
N 3

NH et her/ et hylt haec eermaanet i=zo n2eirli)c; ex®¥%ss was d
o

by HPLC aalysi siGezm| Diannc € ITh eQlainfe®d/p3sdo pr op an

f | owlmla/tnei n,°C)Y, = UB MR 5ma j2@r. @il f( mi rdr. )inB B3p? Y

9. 08094 CHE NMR (600 HHx.,65CHEI, Hz, 1H), 8.48 (n
7.88=(d2.0 Hz, 1H), 3).,3819%47¢ (MNR, (10DLHiHg, C
168.63, 167.22, 152.01, 149.08, 132.58; 127.25,

HRMS ( En¥1z): [OMH H]ufl canfHe®bOs"2 9 3 . ;1 1f3@98d.113 1
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) i . . . ; Area%

Peak Ret;f““e Type Width[min] ArealmAU"s] Height[mAU] Area% peak Rﬁ};'fe Type Width[min] Area[mAUs] Height[mAU] o8
min

10,113 BB 1.9683 3508 4671 1902345 50.6366 10133 VB 1.7132 2242.3090 116.9036 12,7701

22668 BB 12617 34202546 77.7864 49.3634 22616 BB 3.4650 15316.7735 3479157 872299

te rBut WH1-(@ met hyl t-Bniof3@dkloy Iso rlrcdo Ibio(gdat e

tB“OOC,\\CHZCHZSCHS A pale yelll.dw nm=l D8BWYU; (petrol eum et |
ON/CQNH acetatehe 8nahtiomeric excess was det
2 ° HPLC analysis on Daicel Chirapak | G «
70/ 30, flow ratG ,1 UM /3bdajnont,) t2:8 MBh6r ni 20. 853 mi
[ @J=2. 640 (82,5 ®HGIMR NWBDO0 @D&I G5 Y H), J=B6.408, (d,
1H), 7J=85Hz(,d,14Hs , 176)7,2 .26.m, 2A.HHF. ) 1H)BZ. 33
(m, 2HPZ. L&, 1H)3H)2. 018 4BE,(MMR 9(H)51 JHIz6 7 .CBDIG |
167. 46,1419.0284,6,132. 84, 127. 34, 124. 44, 19. 60, 8

HRMS ( En¥1z): [OMH H]ufl cargHeMbN @sS"3 7 5 . ;0 9f8G T 5d.0 9 8 6

Peak RSN rype  Widthmin]  ArealmdUs] Height[nAU] Areak ek R‘E;Lij‘e Type Width[min] Area[nAU’s) Height[mAU] Aveak
20853 BV 40735 161272476 308.7899 48.6241 21125 BV 22738 3809.3154 73.1804 167129
23176 VB 47532 17039.9619 3014502 51.3759 23306  VBA 42562 189833662 339.3966 832871
3. Bener al procedur ea-dlgrat henasymmetric
R CA-15 (10 mol %)
A N ZnCly (40 mol %) A R NH:
N4 N4
H,N" ScootBu & TN TMG (250 mol %) COO'Bu
1 5 mesitylene (0.4 mL), N, 6
50 °C

Under nitr ogaemm naot naotyi ihndmseetalrych i edied € Wbé& 00 2 e

mmol ), chiGAdLIfl Ath@l,e hO/.d®2 nirmo0.)9, nZgn,CTMGED B mgmol )
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05 0mmo b ngupdermesi tiyd.edveenle B ddeldvimdhe miwatsur e

conti mudatdriegli cat ed r eamntdiean ntid mpeagreant latenos pher e.

compl(edtestdect gd shhye veln@) wkays retmorvye devaporation, and

puribff edsh chromatography cpoeltunoed kb/em hs/il |/iaccae t qd le

triethylamine =200/100/3) .

t eButt VSIE)-Xa mi-Bmet bphenyUBproatled! (6a)

©\/\M6);NH2 Colorless o0i R=(®38Bpé&t mgl|l edm%»et her/ et hy
7~ ~coo'eu 22 1)he enantiomeric excess was deter mi

analysis on Daicel Chirapak I A column (hexane/ i s

°C) , UV 2(5ma j5omIngi 2tk mi r7a r3n8i 1p 9J%-10 .(8s0 . 74 ,3) EHCI

NMR ( 60 CCOMHE7,. 8 &=6 .Hz , 23H)7,. @¥6. 2 H) ,J=D.HO, (1 H) ,

6.7 J=18HA, 160)6.116m,1 1#8()dad=522160061z, 13HPdd=213. 6,

8.3 Hz, 1H), 1.67 (s ;,'CNMWMR, (01547 Mg, 1 )CI7 1. B37 (287

133.95, 128. 49, 127. 28, 126. 15, 124. 82, 80. 92, 5

RetTime

Peak [min]

Type Width[min] Area[mAU"s] Height [mAU] Area% Pok "M fype Widthlnin] ArcalmdU"s] Height[uAU] Area%

5973 Y 0.9723 60748.0606  2752.0737 50.4644 5.992 BV 2.1763 50143.3855  2137.0863 96.9955

6.880 VB 3.4938 59629.9047  2430.7847 49.5356 7.381 vV 12113 1553.2055 47.3853 3.0045

t eButt VSIE)-Za mi-Bmet vy 4 t ri f 1l uor ome t-heyno)@mhelny | ) pent
Fscsz Colorless oO0i Il READ.BAmpebBB)eum et h
Z ~Ccoo'Bu acetattehe @nadnti omeric excess was de
HPLC analysis onH®Oal crean (Chhex apaki ddpr opanol = 95/
T =°C30 UV &5k j7ond)b &k mi Mo r3j6 oh i94%<-6 . 560 (8,5 CHCI
H NMR (600 MHz7( EKOAIH)I= B.HO0 Hzd,JE2HP, 0O7THDHS (H), 7.
(U= 6.0 HZA(dJEHLB. 6. BHzI6.2R) (MG( &) 12206 6.0 Hz, 1
2.44dX, 12.0, 6.0 Hz, 1H), 1.7'€ NMR 2ZHHBP1 MH27 CHCI

-

a 176.13, 138.01, 132.50, 1B25.1@2B, 830.923.829.1212
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123128,12»2, 83, 122.81, 122.78, 122.75, 81.14, 58.

. ) i . . - X Area%
Pook ROV noo gidhfain]  AroalaU's] Hoight[oAl] hresk Peak  POUHe o idsh[min] Arcolmhl's] Hoight[uAll o
7.779 VB 1.4361 8518.3866 567.9994 50.0255 7.858 A% 1.5284 7220.1320 471.6990 97.5496
9.250 BB 1.9461 8509.6909 517.0084 49.9745 9.360 VB 1.4456 181.3691 10.3101 24504

t eButt WIE)-Zami-Bmet by 4 tri fl uoromet Mexiyw)laplee fylc) pent
FBCO\@\/\Me)i\IHz Colorless o0ilRf30.87 mgpetsrddd)eum et h
~ ~cooisy acetat;ehe 8naphti omeric excess was d
by HPLC anal ysis oth cDoaliunen (Chhel xraanpea/ki sPoDpr opanol =
mL/ mi n,°C)I, =U8 0 5ma j7ronbi6i 8w, mi Mo rindi 4p J9%-6 . 6 90 .L.&
CHGI*H NMR600 MHz[ CDSH6 1H)J= .Wz50 L6Y)d=- 718 ,
1H) 0O(P549. 0 HP(dAH)12605HzI6.2H) ,( mMhb( ABL) 12206 6.0
Hz, 1B0d#=2.18.0, 12.0 Hz, 1H), 1. 74 (NSMR 2AH)51 1. 47
MHz, ¢bCL76.18, 138.01, 132.49, 131.12, 130.91,
122.81, 122.78, 81.13, 77.19;HRMS(9B%¥ :)7¢ M+ H] 58. 0
Cal cufloaitHeldINQ'346 . 162846d 1776.

Pek  ReUTH ype Widthimin] ArealmdlU's] Height[ndl] Aredh ok RetTiBe 1oy pigthiminl ArealnAU's] Hoight[naUl Areak
7.568 VB 1.3828 5193.5328 352.6162 50.0284 7.656 A% 1.4971 10294.2744  673.8683 97.8563
8.995 BB 1.8433 5187.6296 324.5486 49.9716 9.114 VB 1.5438 2255153 13.1346 2.1437

t eButt VBIE)-Xa mi-Bo4 hl or o@menynwly¥peaonatkdl (6d)

mﬁijx/fiw Colorless oiR=(8538 mget 60K um et her /
< 2
Z COO'Bu

= 2t h¢e; enantiomeric excess was deter

analysis on Dd&li ceoll uimi ehpaxlkaneD i sopropanol = 90/ 1
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= O, UV R 5ra 5o Sk mi morondioh gJ=-10.68 (c s :;0.70, Ct
'H NMR (600DCIMHZ7( 1,7 4H)J= 61.8350 (Hdj,6.10H),, 186.)0 7 2.

(d#is 12.0, 6310 (Bkd,12H), &.0 Hz, 1H), 1.6;9 (s, 2H)
¢ NMR (151 dWz17€DZB, 135.74, 132.91, 132.66, 1

58.07, 4£264685.28.01,

Poak  RUI% Type Widthlmin] ArealsUs] Height[sAU) et Poak LT Te Widehlain] ArealaAU's] Hotght [akl] =
5344 VB 13120 6135.5051 419.9301 49.8871 5345 WV 0.6810 4713.3059 3207555 98.1367
7.001 BB 1.8048 61632674 364.6493 50.1129 7049 BB 11367 $9.4900 49288 1.8633

t eButt SIE)-Za mi -60br omop Reney lhyd4paotate (6e):

Berz Colorless o0iR=(@03%FZ mpet 56&aPgum et her /
~ ~coo'sy = 2the;enantiomeric excess was deter

analysis on Dd&li ceoll unmi rehepaxlkaneD i sopropanol = 90/ 1

= 80, UV R5ma jSomaidi ttr( mi 7a r5psish @4%-10. 30 (88,3 CHCI

H NMR (60CDCIMHZ7( @A 6.0 Hz, J2HP, OTHDO JRH)LB. 6. 4

Hz, 1HN6,. 161. A(662( dd) 1220, 63§ dilHlz,12H), &.0 Hz, 1H)

(2H), 1.46 (s,;'® HYMR 1(. 331 (J4Hz1FHY.DXTA, 136. 18, 132.

127.67, 125. 77, 121.02, ;BRMOUEWIZ8 . @i+ H] 4!l at7ed 28.

f Oib2Br NG@40. 0907; found 340.0908.

% RetTi : A - 2 Area

Poak ROl 1ype  Widehlmin) ArealsAU’s] Hoight[sAU] A ek ) e WG], leslesd] Sedelni]
5.661 BB 1.4817 3273.7459  203.5210 49.8728 5.641 BB 1.7917 218873245 14542273 97.1900
7.513 BB 2.0700 32904444 176.8166 50.1272 7.558 BB 1.8767 632.8192 33.0343 2.8100
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t eButt VSIE)-Xa mi -4 | uor o@-menhyPpeontle! (6f)

R()\/33W2 Colorless oi R=(B956 (mpet7b%eum et her /
~ ~cootsu = 3thg; enantiomeric excess was deter |

analysis on Dd&i ceoll uimi dhpaxlkaneD i sopropanol = 90/ 1

= 800, UV R5ma j4omInsiSt( mi rba ron®i4h JJ:-8. 6 40 (L8 CH CI

'H NMR ( 6 0ODCIYNHz7i.72927 ( m7( t2sH)9,. 06 )HA (6= 18. 0 Hz,

1H) , i6.08, 1RA)ddH=2.1@B.0, 123Pdd#z ,181LH),, 12..0 Hz, 1H

(H), 1.47 (s,;'® HYMR 1( BB1 (yMHz1FHI.DA, 162.99, 161.

133.41, 132. 71, 127.61, 127.56, 124. 56, 115. 43,

Peak  RetTiBe 1. yidth[min] ArealmAU"s] Height([mAU] Aros Peak lf:yu]"

[min]
5020 BV 11425 29594289 2044150 50.0563 4985 BV 11288 18024.5355  1293.0875

Type Width(min] ArealsAU’s) Height(mAU] sAreeh

5984 VB 1.4025 2952.7688 187.3814 49.9437 5.994 VB 1.1744 445.5366 268412 24122

t eButt WIE)-Zami-Bmet by B8 t r i f 1 uor ome t-deyn o)apghee n(yel ) pent

CFs Col orless o0i IRR=( 533 nmpetdd%eum et her /
Me, NH, _ _ _
P w 2:1t)hie enantiomeric excess was deter mi
COO'Bu
analysis on D&li coll uimi { @apxlkn&Di sopropanol = 95/ 5

30C), UV R5ma j5omlyar( mi 6o rinsiop id9=-8 . 9 608(0c CH &l

NMR ( 6 0CDOMliz ,7( 5,6 4B)I= 71.2. 0 HAR DA H)2,. 07.HD, 1H), 7
(0 6.0 HD(dDEHL2.6. BHzZI,6.2H) ( MG( aBt) 1228086, 1H),
2.24dx, 1@ Bz, 1H), 1.68 (s, 2:H NMR4(71%s,MBH),CDCI3
4 176.19, 138.02, 132.48, 131.13, 130.91, 129.24
122.81, 122.78, 122.76, ;BRMIQREWIZ8. (@aHH]u4l adtled 28 .

f OiHFENQ"330. 1675; found 330.1673.
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t " 4 - Area%

Poak  RUI% Typo  Widthlmin) AvealsUs] Height(sAl) e Pk FLET Troe Widthlainl AreslaA's] Heightiak] N
5132 BB 09733 45689246  452.6829 49.9963 5149 WV 1.0081 7538.8944 743.8283 91.7303

6125 BB 13333 4569.5968  399.9406 50.0037 6150 VB 0.7550 175.0849 156170 22001

t eButt VSIE)-Xa mi-B03 | uor o2-menhhyPpeonatledl (6h)

F Colorless oi IR=(D7 .42 nmpetd dDeum et her/
Me, NH, _ . _
PP w 3: 1t)he enantiomeric excess was deter mi

COO'Bu

analysis on D&i coll utimi { @dpaxkn&Di sopropanol = 95/ 5

30C), UV 25 jGonl)9 Ak, mi o r2i0ish J9%:-8. 8 80 35 C &l

NMR ( 60 DBz ,71.726& 2 (m, Jd=H)6,. 07 .HOZ d(2dH} 2. G.®Hz, 1H),

60005 9.0 HA(DEH)L2.6. HWzi6. 1), 168()d®¥216. 0, 12.0 Hz

1H) 4@ad, 18.0, 12.0 Hz, 1H), 1.68 NMR QHF1 WMHZ7 (

cCbgiu 176.24, 163.94, 162.32, 139.63, 139.58, 132

121.99, 114.14, 113.99, 112.66, 112.52, 81.05, 5

Ret ; " - N Area% >

Pok ROl 1ypo  Widthlmin) ArealmAUs) Hoight[sAl] o Poak  RPYUS fype Widthlmin] ArealsAU's] Height[aAl] Arst
6.147 BV 1.2786 12397.1632 703.3873 49.4071 6.192 BV 1.2302 99303187 §37.8134 97.0454
7.071 VB 3.6481 12694.7264  633.9018 50.5929 7.208 VB 1.6482 3023345 12,3605 2.9546

t eButt WSIE)-Za mi -B-me t byt ol v Meporatt e (610 ) :

Me

Colorless oi IRR=( 328 mpetdbheum et her /

@\/\'\AE)\J\IHZ i i [
= cootBu3']I)h'e enantiomeric excess was deter mi
analysis on Dd&li ceoll uimi rehpaxlkaneD i sopropanol = 90/ 1

= O, UV R 5maj4onsidi 3tk mi r5o rlysi5p gJ%-1 0 . 0=® .66¢c CH CI
H NMR (600DCIMHZzE( s 9.0 HB(UEHH, 07HL, J=H), 07. 03 (

Hz, 16)dz 61&. 0 Hzi6.1LH) , 168()dB21@. 0, 63§dHz, 1H),
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= 12.0, 6.0 Hz, 1H), 2.9H) ,(sl. 383H)NMR .J7HB I sMH2,H) ,
cCDGJu 176.38, 138.02, 137.21, 134.05, 128.39, 12
44.53, 28.0BRM3EE®D): 2OaHHuloditdlelQ*276. 1958; found
276.1953.

Poak  REUTI% ype  Widthimin) ArealmU’s] Height[anl] Arent Peak  ReUllm 1y, widthlmin] ArealsAU's] Height[aAU) et
4608 BV 0.5732 46001008 546.5921 49.7018 4603 BV 06136 128243822 1615.7847 AR
5138 VB 0.9085 46552994 §32.9103 50.2982 5135 VB 0.8363 288.7154 30.8769 2.2017

t eButt WSIE)-Za mi -603-d 5met hox2mbehyHpoonate (6j):
OMe Colorless oilRH3@.28 mgpetsrddd)eum et h
/©\/\M6);NH2 acetatehe 2nahtiomeric excess was d
MeO 7"cooteu by HPLC anal ysis on Dai cel Chi 1
(hexane/isopropanmlL/ mi 82%€F, = UV O & Sraaj haemGn@i Gn0,
tr( Mi Mo rONSi2f IE-14. 2= . 66 ,3) EHEMR ( 6 CCOCIYH z 6(. B:9
2.3 Hz,0(20") 0B6, 41H), 6586. (s,, 11H)),, H..718J=(s, 6H),
126 Bz, 1H) ,J=21@9B8z,ddLH), 1.69 (s, 2HE, NMR47 (s,
(151 MH2uU D6l 30, 116303..9942,, 113295.. 2396 , 104. 39, 99. 67
44.43, 28HRMS( EI88 239 [ ®alH]ufl @Gi®Q*322.2013; found

322.2005.

.
| 1
[
Peak  FPUTi%  1ype  Widthimin] ArealsiU's] Height[sAU] Arses Poak  RPUI®  Type  Widthlmin] ArealmAUs] Hoight[nAU) Areak
J BB 1.5547 350973259 2146.4652 49.9039 7.606 BB 1.6239 4284.7416 261.9502 97.0098
8.922 BB 20153 352324798 18069215 50.0961 9.052 BB 1.1400 132.0735 6.9946 2.9902
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t eButt WIE)-Za mi -6-p2 hl or o@2menchywly¥4-paoate (6Kk):

@;CI/\Me)QNHZ Colorless o0ilR=(0342 mpetiTd%eum et her /
~ -COOtBUS:JI)h;e enantiomeric excess was deter mi

analysis on Daicel Chirapak I B column (hexanelis

°C) , UV 23(5ma joam9Isi 3n( mi rba ropdi3n WJE-8. 040 ( 29,3 EHCI

NMR ( 600CDMHiz ,7( B8 6.0 Hz, JEHP, 07TH3B7 .L®HA, ZH)2,0

6 586dl= 18.0 Hzi,6.4H), 1@A)GHs2 1@ . 0, 6.5 diliz, LA H), 2. 4

6.0 Hz, 1H), 1.68 (s,'&L2HWMR .17 §&Hz1,D6C)DXA4 1. B35 ( 37

132. 74, 130. 10, 129. 63, 128. 29, 127. 86 ; 126. 84,

HRMS ( Eng1z): Qv+ H]ufl oditile@l N@ 96 . 1412; found 296. 1413,

i " RetTime ; ; - . Area%

Poak  ReUIRe 1y Widthinin] ArcalAU's] Hoight[nAU] Arock Pek  “onl. Twe Widthlninl ArealulUs] HoightlndU]
4959 VvV 1.1627 5347.6930  446.7169 49.8755 4.953 BV 1.1982 6931.1493 566.6859 90.8423
5.958 VB 1.8345 53743912 405.7339 50.1245 6.013 VB 0.9401 698.7187 52,9051 9.1577

t eButt VSIE)-Xa mi-Be®t FByplhenyH4peroatlél (61)

H,N ,—Me Colorless oi IRR=( 154 nmpetsF Deum et her /
/ g t
CoOBu 3: 1)he enanti omeric excess was deter mi

analysis on Dd&li ceoll unmi rehepxlkaneD i sopropanol = 90/ 1
= 80, UV & 5na jSonlyvi ik, mi 7o rindi 50 139%-16 . 5=D .22c CH CI

H NMR (600DCIHHZzZ7( B2 6.0 H29 J2HP, 07 HzZ( U2HP, 07. 2
Hz, 14H)ds 618. 0 Hzi6.1W) ( mM8( d8#) 12206 6.6¢ diz, 1H),
= 1B.0, Hz, i1HY9 (mB61H), ill.BY ((m, DDH), @X.68 (s,
= 6.0 HE&,NBR)(151 HHz17ED&S, 137.25, 133.97, 128

124. 72, 80.97, 61.52, 43.39, 32.95, 28.09, 8.14.

S39



i : . - . Area% i A

Poak RSt 1ypo  Widthimin] AroalsAU's] Hoight[aAl] o Poak  Reli%  1ype  Widthlmin] ArealsAlU's] Height[sAl) Ao
5.208 BB 12417 14216.0029  1571.9572 49.7117 5171 BB 13492 17587.2488 19504628 96.2354

7178 BB 1.8267 14380.9062 11843790 50.2883 7.145 BB 1.1167 687.9854 57.2995 3.7646

t eButt WSIE)-Za mi-Gphe®2pkropy-bperoaate (6m):

H,N ,—CH2CH; Col orl ess oi IR=( 28 64 nmpet4dDdD%eum et her /

“"coou = 3the; enanti omeric excess was deterr
analysis on D&i coll uGmi (depxlankDi sopropanol = 95/ 5
30C), UV B25ma j6omon®i 2t( mi rBa ropdi3h PJ&-15. 2=90 .15¢c CH CI

'H NMR (600DCIYHZ7( B3 0H.z , 2H)7,. 2780,3 02 H) t)57 76..20 Hz,

1H) 8(6=418.0 Hzi,6.D0M) ,( ny( tla+)21, BEH, 1A)JI=2. 3
12.,®.Hz, 1H)L. {1,770 H), 1.6B. §i,( @,H)LH)L,. 506 %7 (s, 9
(m, 1H)L. 19 2Gm3(UH).@®z0.;®H)NMR (151 H#Hz17EDTE,
137. 25, 134. 00, 128. 50, 127. 28, 126.16,; 124. 66,

HRMS ( Englz): [QvaHH]ufl o@itkledlQ*290. 2115; found 290.2117.

Peak "E:L‘l]" Type Width[min] Area[sAU’s] Height(mAU] Arois Peak Rﬁ};‘]"" Type Width[min] Area[nAU"s] Height[mAU] Area%
6.087 BB 2.2400 94568480 601.8007 50.0375 6.092 BB 24933 58483653 358.504] 97.3169
BB 2.8750 94426570 471.8479 49.9625 8913 BB 1.6300 161.2414 71114 2.6831

t eButt 5| )-Fa mi-Boi nnamyl| hexXxanoate (6n)
H,N ,~(CH2CH; Col orl ess oi R=(@173 Mmget 68R¢gum et her /
7

COO'Bu . .
= 3th¢;enanti omeric excess was deter

analysis on Dd&li ceoll uimi rehpaxlkaneD i sopropanol = 90/ 1
= 0, UV Z5ma j5onmnbi 8tk mi 7orondioh §9%=-13. 35 (c & ;0.69, Ct

$40



'H NMR (600DCIyMHz7( B3 6. QH)Hz j77.. R0, 2HO)tY= 79.20 Hz,
1H), 6=482(@, Hzi,6.10M) (M. NA+) 122.067 6(dd,Hz, 1H), 2
12.0, 6.0 iHz,751H)m, 2HBQ i18.2568/ m(s1H), 11489(s, 9H)
(m, 3H)L. (M, 181H)J=60.H21 BH)NMR (151 HMHz17EDTT,

137. 25, 134.00, 128. 49, 127. 27, 126. 15, 124.67,

Peak  FEUTIN 1ypo  §idihlmin] ArcalndUs] Heiehrt[nAl] Azeak Pek  PetTiBe 1. widthimin] ArealsAU's] Hoight[sAl] Rk
5.001 VB 1.1741 8948.0149 983.4792 502340 5.058 v 1.0281 12075.5386 14448752 912016
6952 BB 12808 8864.6432  650.5425 49.7660 703 BB 1.0109 373.5653 26.5902 2.7984

t eButt 5| )-Fa mi-Boi nnamyl| hept anoate (60):

H,N ,~(CH2iCHs Col orl ess oi R=(2862 (Mmpet ABREgUM et her /
/ g t
CcooBu = 3the. enanti omeric excess was deter

analysis on D&l cell uGmi r(éhppaxkan@bD i sopr opanol = 90/ 1
= 30, UV R5ajeomd ir( mi n&r. )hir pg%E-13( 60. 45,3 CHCI

H NMR ( 6 00DCIMHZ 323 d6. OH)HDj77.. 26 2 HQ(, 07 .62 0 Hz,
1H), 6J=481H)t ¢, 1 #i)6.906m,1 1FA)dH=2216, 6.0 6{zdds1H), 2.3
12.0, 6.08iHz MMLHK), L.76iCspM2HLH) 1. 53424T7. 36, 9H),
(m, 1Hi1,.601m,3 44 Hi)l,60Im,2 318H) U5 06.. 0 ;H& ,NNMRI)( 151 MHz,
cbew 175.97, 137.27, 133.99, 128.48, 127.26, 126
28.09, 23.4BRMSQEN®R): IOWHBHEUfloptieNlQ*318. 2428;: found

318 4242

Al



i - RetTi . : - N Area%

Peak PO no Wigihlain] AroalnU's] Height[mdl] resk Pak  “fof Tee Widthlainl Arealudl’s] Height[asll] .
6.020 BB 1.2500 2652.5662 214.3539 49.9881 6.007 BB 1.8258 9036.1141 729.1401 97.3859

15.286 BB 3.0767 2653.8247 77.3951 50.0119 15.275 BB 19133 242.5510 7.1045 2.6141

t eButt 5| )-Fa mi-B0i nnamyl|l octanoate (6p):

My~ (CHa)CH Colorless 0iR=(3468 MmMpet 606PEumM et her/

= . .
COO'Bu = 4the;enantiomeric excess was deter

analysis on D&l ceoll unmisrthbepapadi = 90/ 10, flow r a
= 800, UV R5ma j4om3)8i atr( mi rba rdndi7h P4%t-17. 830 ( 21,3 CHCI

'H NMR (6 @COCI)Hz7( B8 6.0 Hz7i.738R)6H, 2H{)V5712.0 Hz,
1H) 8(6®=418.0 Hzi,6.101H) (HJ(,Hd. 2.0, 6.7 ddiz, 1H), 2
12.0, 6.0 iHz 741HK)m, LHJOiNs516m, (H) ,2H). 87 .35, 9H),
(m, 1H)1. 2&n,336H)1L. (14,201 H)Q. OM,89FH)NMR (151 MHz,
CDhQ@Iu 175. 98, 137. 25, 134. 00, 128. 49, 127. 28, 126
29.55, 28.09, ;HRMSTEY 22 . B& H]LB oa8HeM Q" 3 3. 258 4 ;

found 332.2583.

Peak “‘Eﬁ;’i‘e Type Width[min] Area[mAU"s] Height[mAU] Area%  poak R*E:l‘f;']"" Type Width[min] Area[mAU"s] Height[mAU] Area¥
4.345 BB 1.0662 5737.2919 496.1821 49.9667 4339 BV 1.2550 3014.6336  256.6383 96.7698
5.439 BB 1.5905 5744.9416 440.7816 50.0333 5437 VB 1.2083 100.6278 6.7121 3.2302

t eButt WSIE)-Za mi -Bios o bapthyelny 4-pr0oabat e (6q) :

Me Colorless o0ilR=(D6 6% nepetd4dbPhleum et her/

HoN M
Z 'COO,Beu3:;]I)he enantiomeric exce&®%sbwasiPdE@t er mi
analysis on Dd&li ceoll uimi rehpaxlkaneD i sopropanol = 90/ 1

= %00, UV 5ma jSomin2iGk mi ard)8idh J4%-29. 60 (88,5 CHCI
'H NMR (600 HHzZ( dDCI. 0 Hz ,i7BRH), 2800 79..20 Hz,
1H) 7(@z412.0 Hzi,6.10H),, 1B(0H&B=2 1@ . 0, 6.4( ddiz, 1H), 2
12.0, 6.0 iHz 768HH) , 11 .6®0 i(1s.26 ndHH),, 1. HH7( &z 9H), 0.

12.0 Hz, 3H)F.0.:8&, WER) (151 HPHz17&DLS, 137.23, 1
A2



128.50, 127v.29, 126.17, 124.41, 81 ,HORBMS(6RSI0)2, 48

m/ z: Qv H]ufl oitiediQ* 3 04 . 22 7 10;4 . f226rBd 3

RetTime - N - : Area% i .
Peak in]. Tyve Widthinin] AvealnAU's] Height[mAU] Pek RN npo Widthimin] ArcalnU's] Hoight[mal] Area%
5.045 BB 1.1800 8769.7709  1015.8075 49.4933 5.125 BB 1.0770 5532.6469 614.6690 98.3530
7368 BV 1.2667 8949.3420 717.5975 50.5067 7.484 RR 0.8550 92.6492 7.660M 1.6470

t eButt VSIE)-Xal 2y mi-Bpheny#édppooatle! (6r)
y Colorless o0ilR=(D753 npetddheum et her /

/HZN/'COOtBu:%:;JI)he enantiomeric excess was deter mi
analysis on D&l ceoll unmi (dpxlkaneD i sopropanol = 90/ 1
= 80, UV 25nma jdomQnsi Tk mi rBa rin2ish YJX2. 630 (80,3 CHCI
'H NMR600 MH2[l CDGRB2mM, 460972, 14H) d= 6168z,
1H) , iG. @&, 1H)5. (5,78 6(0J= GHLr, 28)dd=2.1®.0, 6.0 Hz,
1H)59 28 12.0, 63§ ddiz, 1aH), P222§ddz ,181H),, 12.. 0 Hz
1H), 1.71 (s, ,'®2HYMR 1(.145/1 (MHz 197H)DEB, 137.20, 134.

128.50, 127.32, 126.17, 124.35, 119.22, 81.22, 6

Poak Rat}‘;liw Type Width[min] Area[mAU"s] Height[mAU] Aresk  poax RE:?;?Q Type Width[min] Area[mAU"s] Height[mAU] Areak
5.986 VB 1.7938 11096.0710  1103.1560 50.2617 6.067 BB 1.8533 4548.0259 441.3258 98.0326
7.998 BB 1.6606 109805257 941.9023 49.7383 8.125 BB 1.0250 91.2736 7.4355 1.9674

t eButt WRIE)-Za mi -202 met hyl t-Bpobdeygaraatie! (6s)

H,N ,CHSCHs Col orl ess oi R=(B353 hpetb5dPWepum et her/

/ /.
COO'Bu . .
= 3thg; enanti omeric excess was deter |

analysis on Dd&li ceoll uimi ehpaxlkaneD i sopropanol = 90/ 1

A3



= 800, UV R5ma j6omd)7iStk( mi Mar8n®ion J9E-2. 7830 (46 ,3) CHCI
'H NMR (600DCMHZz7i73.32 &, 4H)U5 76..20 H4§ JEHL8.6. Hz,
1H) ,16.Q0®d, 1W)d#H=s2.1®& .0, 65@ ddiz, 12HP, B.0 Hz, 1H),
2.38 (m, 2H),i22.061 ((rs,ilB3H)KQ, 11HM)PO 1. 67 (;$&€ 3H), 1.
NMR (151 M#Hiz,1THC15, 137.06, 134.45, 128.53, 127,

43.77, 39.61, 28.86, 28.08, 15.56.

Pek TR ypo  Widthlmin] ArcalwdlUs] Height[nAlU] Ares%  poak Ferline yp  Widthimin] Arealmil’s] Hoight[mAl] Aresk

6.445 BB 1.7033 3747.8737 2443000 514955 6.475 BB 16433 3815.3660 256.7280 95.9451

9.740 BB 2.2050 3530.1928 172.0637 48.5045 9.890 BB 17733 161.2480 7.8042 4.0549

3. Beneral procedur ea-lieozr| athieomsy mmetric

CA-15 (10 mol%)

R R NH,
)\ A ZnCl, (40 mol%) o
r~_-Cl Ar co0'B
HoaN" >co,'Bu TMG (250 mol%) .
1 8 "Hexane(0.5 mL ), N,, 50 °C 9

Under nitr ogem neot rmdE @dh &0senpemozicl,o dede Ba 00 2 e
mmol ), chiGQAdLIfl Ath@l,e hG/.d®2 nirmo0.)9, nmgn, CIOT B@ mgmol )
O50mmoanmhex @A e S5vemle) taalde@ nilthevinmascaoamtei muadugley
atndi cated r eantdiean ntid mpagreant wart enc o pnipd(readed dAd tt eed t h
by TLC9bévent why remawvegdevaporati onbyadst the re
chromatography col umpetomodsbietni bwpl Qe tdat(eetldighna mi ne
=30 0/ #)0.0/

t eButt yYWl2-a(mi -Bkme t B phenyl propanoate (9a):

©\Me)i\lH2 Colorl|l 23mg700)IR=0 .(6petrol eum et her/ ethyl

t
cooBu the enantiomeric exc@ssbywakP LdCe taemraniynseids
Dai cel CHi rcap aakmnOJ hex a &2/ if 4 awmdk paaniem |, °C¥ , S U¥ 0
220 At ma j6to Bili 8k(, mi o 78 6h P=-12 .(%®58 CHEI NMR (600

MHzGCDClgtd 7( 25 6.0 HZ(U2HpP, 07HD( IZHNL2.D. H&, 1H), 2
A4



(dz 12.0 Hz, 1H), 1.58 (;5 NNR ,( 11514 5MHz4,,7 620204, 1. 3
136.92, 130.22, 128.12, 126 ;HRMS(ES®)IzO[M+H]*'58. 74, 4

Calculatedor C14H22NO2*2 3 6 . o33 6. .1 6 4 2

* S
i - . . - . A
pek  FOUle o Wideh[min] ArcalsAls] Height[mAl] Areah peak  FEUIN ype  Widthlnin) Avea(atU’s] Height[nu) reet
6.633 vV 1.0999 10869.2821 687.5171 48.9347 6518 BV 1.3870 44363.1279  2096.2537 94.7318
7.736 VB 2.8759 11342.5376  652.6602 51.0653 7736 VMm 02727 24671012 134.0870 52682

t eButt Wk2-a(mi -802 | uor o@-Mebhy) propanoate (9b):
©/\,\§3§H2 Colorless 0i R=( 354D hpet6®©Weum et her/ et

COO'B . . .
“the enantiomeric excess was determined

Daicel Chirapak | F column (hexane/ iGprypazndd =
nmg( Maj7a royiOmk( mi Mo r7)silh @1=-5. 640. 39,3 ®HGIMR (600
MHzCDCly) U 7i.72.62 0, 2 Hi)7,. (7,0 720Hf) = 312 . 0 HE(IAH), 2.9
18. 0 Hz, 1H), 1.69 (s,;'2HNMR1(4251(HHzo2HEDEA, 34
162.36, 160.73, 132.54, 132.51, 128.54, 128.49,
81.19, 58.72, HBRMS(1EE12)7 . BOMH HPubl 0aRi6efdN 254 . 1551 ;

found 254. 1548.

Peak PO pype  Wigthiminl ArcalmdU's] Heisht[mdl] Aresb  poak  REUTme 7y, Widehimin] AroalnAUs] Heightlndll Areak
4.761 BB 0.9267 4532.8091 529.1050 494719 4.751 BV 0.5906 970.1320 121.0729 S.4321
8.104 BB 1.4867 4629.5765 347.2247 505281 7.960 BB 2.1950 16889.2317  1016.4231 94.5679

t eButt yYWl2-a(mi -802 hl or omebhWly) propanoate (9c):
Qﬁé);,\mz Colorless 0iRR=( D953 hpetsdWeum et her/ et

t
COO'Bu he

t enanti omeric excess was deter mi ned

A5



Dai cel CHi rcaop aalkmnOJ hexane/ i sopbopdnml °€8F , TUNH¥1 30Ff 1 o
220 @ rmajltdr. ¥nD B&( mi MBr.) M2 § P1>-6. 6&0. 22,3 EHGOIMR

(600 ODER)U 7i73.786LH), i7.8m®, 1H)7. (7h, 26)0YF 3.1

15.0 Hz, 2H), 1.70 (s,;'2HNMR1(231(HyHzOHEDCE, 34
135.28, 135.01, 132.00, 129.69, 128BRMZ(ESI2)6. 40,

m/ z: [C\MH R]ufl cartie@ N'‘Q7 0. 125270 f b24H.

t eButt YW)2-a(mi-B-met 8yoit ol yl ) proplanoate (9d)

Col or | 2%m6d%)R=0. bpetrol eum et her/ et hyl

the enanti omeri c ex 86 sbywaksP LdCe taenramiynseids
Dai cel Chirapak 1 C col20mn f( loevwx a md /ei°G)o,prLdymaan0 T= =
nmg( Ma j5a ré)di6ms( mi o ro)di2h @=-8. 6 6046, CHE NMR (600
MHzGDCla)ti 7(d® 12.0 Hz,J=ltp).,0 7HzLj¥ 1, FHILB 3.06 (d
= 12.0 Hz,J=1H)2.02.Hz4, (1dH), 2.37 (s, 3H)'E 1.54 (s,
NMR (151 M$HJx,1TOHLCT2, 137.47, 135. 47, 130. 49, 130.

42.19, 27.94, 27.04, 20.36.

A6













































