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| Gener al i nformati on

FIl ash column chromatography-3&wasm@®lelh fairmear omeair s ts
sensitive roadtuicareglrwedeoglkassware under nitroge
anhydr ousAnshoyl dvreonutss . t eatnrdatmgpnadm ofswd aent s were purc
Energy Chemical, China. Reagents were purchased
without further purifita@andEspeciteas werkeercwil decs
Bruker AV 400 MMR spe&OOomdHizerN using residue sol
st antHarNMR( s&tDCT. 28 NPMRB; 3&CtDCA7 ).1Toheppemant i omeri c e
values were determined by chiral HPLC wusing an

CHI RALFPIAK:3. | F



| IExperi mental section

Substrate Preparation

Gener al procedure forlthe synthesis of substrate
o-Ami nobenzoioommeaicd al | ys avatlivatheé sy Aithleesi zed f ol |
general proced#rre reported earlier.
COOH R3cocl
C[ LiAH, @\/\O _EGN @\/\
—_—
R? NH, THF  R2 NH, TTHE NH
step 1 step 2 R3 step 3
S1 s2
;
Q:CHO R3 DABCO COR
DABCO, N(CzHsOH); HN _(Boc),0
P
R2 N+ 7 COR THF %\ “bem
O)\ R3 step 4 step 5
s4 S5 R2
St epoml sol Wt iAdrd 0o fmmol ,i 2. BHRLg(uaiswdgddl r o pavi sel uti on of

subst i-aamuitneodb e2n Bdmnecglati @ & qque Tl (®iTh€® resul ting mixt
was altlooweadao nm ot e napnatiriaefda r €2 eh .mi x hyudrreodwazsledt i o n

of wamle)y dnd %a% uNeaoQuHs ) (@MW )F.i bher the resmwhshng susp
t hreesiwd ulet OAlche organi c phase wasatwasahted wNa Gl wadqee
solution, dr i e @dlvheer sar hvyedrto uwsa sNar emoved under vacu

purified by fl({@shroheamatoyEla)p btyolpyald da@xrdadt at e =

St eepo 2a s o lSAU20mmo |.oefgl)an dsN@Et0 mmol , ) 2i 0 10eGE) ¢ at
°CRCOCRO miol.,eql)v wadd as IAdwleéy.t imaon wads ¢nd mpwieest e
all owed to gradually warm t20. hheomotl emmer avtalsr  eanrod e

vacuum carnwdd e hfewwad s e i ftohlel swieipghout further purificat

St &0 ambO0Obéwnd omendasfdaB gk 0 mmol , 1.0 equiv), PCC
equi vDCM n(d2l5)D.hmi x twmarse striodnethpat a24 uahnédi i e er ed t hr ough
plug of .Tdhet®oomlient was removed undrirfiveacc ulbmyn fainas h

chromat@etaphyum et hz2fijetbyhf ®Sdetapeoduct



St épo2a&m@L r éowrtd o mevdh sifda41l@mmqgl 1. Q0 , e PAIBME@0(.,0 1
eqi)WN(H0H)8mmo !l ,eqgl),BHF (100 metlachyd at eaamoe@dgi).v

The mixturerwam sempeedtate for 72 h, the mixture
DCM ( 50f omill)o,wi ng swatsthreadt ediqtiMeaddlCO sol uti on, saturate
sol ytidon ed ovef@QahbydobowenNawas removed under vacu

purified by fl({@shroheamatoysla)p btyoh yalf faopredb ditheet desi r e

St &Bgo2&8ML r éowond o mevch sf da 4£41Rmmagl . 0 )e,quDbDAB@G@o @, 2

egi)vDbCM( 100 mL)B @ fldbmmb 2. G gi).vlT h e mi xture mwasm stirred
t emper a4-@rhef dlolrowi ng swaatsuhreadt ewdigtNeadHuCsO s ol ut i on, satur
aqueous sol utaindiy,dr & @ETehdd a osvoel rv e n t was removed under
residue was puri fi ed@pedtyr oflleausnh ect hwrerfih pett dngyrl aaplafcyeit it € h

desipredluct
Gener al procedur es ufbosrt raahteée s$ yoant hesi s of

Thensatur at2zandwerfée nsynt hesi zed following the ge

ear®i4lr.

General procedure for the synthesis of substrate
NTs CO,M NTs
? + Tetrahydropyrrole ) 2Me PPh,
U TsNH, -~ 1 + 1
R’ DCM, 60°C R Il Toluene, 80°C R
CO,Me
S6 step 1 s7 step 2

St el 0@Lpr essuweaed dabb@nmal2&8 gy iTe NKBOmmo I.,8 qli) v
Tetrahyd@6rmmpylrilreaql)eDCM3 nL) Moldecul @rg/ s ménibeé mi xt ur e
was stoe@feosithat the mfidttere dwddseh edisacdlovent was remove
vacuum and the residue was(ppturolfé em dotyh4l)aeastthd yclh r @ ane

af ford tpheddeaegi red

Stapnder Ar ,tot 2a%®Lp We r &foluavshlsed daB7 (1 tnmqg | 0& q y P ¥sh

2mmo0 ,e2gi)vol u@®® )mhMet hyl pB @ pmmd At )ewBa.sO aedqdueidv i n 3 h



The mi xtur e80%&a s3hst it hree dniox tthuereed wtaa capnade ie frifitl gads tbey

chromat@@ertaphyum et hdlr)/ ettoh yalf faopredd @theet desir ed

Gener al procedure for the synthesis of substrate
J l N(C2HsOH)3 )\]/ DMP i
1 + 1 _— 1
R r, 72 h R ) DCM, rt, 0.5 h Rﬂ\y/
2 3 COR CO,R?
step 1 step 2
S6 S8 4

St epfo2&M@Lt wo mfoluavshlsd dalS6( 50 mMelqui B) , mmo I(, 3.0 equiwv
N(H80H)( 40 mmol, 0.8 equiv) and DABCO ¢80Thmmol, 1.0
solvent was removed under vacuum and (phld roé iudhue w:

ether/ etd3y¥l) aoetadf eprrdo dtuhcet desi red

St &pfo 2&MLr ounat t éd mendaksd daS8 (1 dnmg I 0k g 9 IPCM5 0 mand
DedMarpeni o@d nmm3eldo, e.Glhiev)mi xt ur e 0°@ha elrhs t itrhree dmi &tt ur e
wago needntentapmdréfi ed by fl @ehtroheomataodgrapley hyl

41) to aff oprrdodtuhcet desired

Gener al procedure for the synthesis of 3
X COR’
CO,R’ NTs HG R CO,Me
o e s (LI
+ ,CHoCl R N R
R? N/)\R3 COMe R30C
1 2 3
To ma xt ulr(ed nonfo |, 1. D( Ogtgnoi2v,é0qui v) and logqmohj dOné (0.

equi v)CHCH( @nhLe) , 9 thii mr@H e mipxuruirfeied by flash chron

(petrol eum et h4lr)/ ettoh yalf faopredo dtheet desi r ed

General procedure5 for the synthesis of
COzMe
COQMe H\\E/ cO R2
0O R ¥-2
o ﬁ)\w Quinidine ©\>}/[\Fo
/)\ + C02R2 SSOC,CH2C|2 N R1
/
N™ Ph PhOC
1a 4 5



Toma xt ulae@ mio |l , 1.4 Oehqnoi2veDgui v) andlmgmoinj dong (0.
equi vV)CHCHh( GnnLe) , 9 tii mr@Mme mimxuruirfei ed by flash chron
(petrol eum et hslr)/ ettoh yalf faopredd ditheet desi r ed
Gener al procedscal eosytahbegiamof 3a
\/COZMe
COyMe NTs H ?R_QOZMe
o Quinidine ©\>§YNTS
_ 35°C,CH,Cl, N~ Ph
N)\Ph + CO,Me orod
1a 2a 3aa
To2&am@Lr o ulnat t o mevch sifdlab g5knmo | , 1. Dgleéhgnooi2v,@0qui v) and
quini &nmel (00. 1 GHLCYUGML) j N9 BhePC8THB e mipxutruirfei ed by
fl ash chr ¢omeattrooglreaupmh yet Fkd¥ )Y et oy bhf bopriaddumeg2 . dlesi red
7% yi&bae) .
Transformationaaf the product 3
L\FO
X CO2Me Ph/K/EOZMe
H  CO,Me _OH HE Cco,Me
S N N
©\>\/[\’7NTS P Et;N (2.0 equiv) ©\>\/[\FNTS
+ _—
N Ph PR Cl CH,Cly, 1t, 1 h N~ Ph
PhOC PhOC
3aa 6aa
To a stirredhydopobxybenziorhi doyl chloride (15.6 mg, (
CHCiwas adcgMe(dO0.EXt mmol , 2.0 equiv) at rodaf31re8peratur
mg , 0.05 mmol, CdAHCOwWagiuaddedntd tmhe soluti on. The mi
then evaporated to give the crude product, whi ch w
ether/ et hyl acetate = 36hal)3 6t Grgpy idYiake .t he desired p



|l I1Characterization Daamd oF the Compounds

Met hyl( 3S,-1bR)n zde(ydhet h-8-axyo p-t-@o@y I3 ((Ehenyl (tosyl i minoa

met hly,| 2t 8t 4dahydr-3dgarn hoX Waat e

SCOsMe Sawasr epaacecdor di nggneémalt hpruodddwerde by f 1 a:

HGR CO,Me
©\)§-YNTS chromatography (petroleum ether/ ethyl ac
N~ Ph

o solmed,ti ng7 -4 €60 MG9 % yi®Wl NMR (400 MHz,
3aa CDGId 7m742H)i,7.75.970(m, i 2.H)6 (Tm5@AHBH) 7. 31 (

7.1B.06 (m, m2H)H) ®,. 813H)ImM, (6115}, (6.23 (s, 1H), 5.48 (

N

5.1 (@H)m 31H), (3.66 (<2, 42H) /M I3MYR( 61 CPBMHz,
181. 6, 170. 7, 170. 4, 166. 7, 143. 8, 142. 2, 138. 1, 1:
128. 5, 127. 9, 127. 8, 127.5, 126. 2, 1IRRMS8, (E38 )9, 6
m/ z: [ M+ H] + sHel0:6d 6 83 r 2 O 3; Fhaiin@ &l | 6RBA7L. IPIARKO 8 .
col unine,x atpedganol = 60/40, & swinbddtreet=e hIRi @ nml /i mmie

(min@n)dEn, t R 2@n6adi Br%e gUIp=295c=0 1. GOY). CH

Met hy8S,)d-Renzie(y@lt h@ryxoptemy 3} phenyl (tosy-li mi no) me

1,2t1t8td4ahydr-83garn hoX Blhat) e

X CO2Et 3bawasr epared according to the gener al p
H

‘R CO,Me
%NE chromatography (petroleum ether/ et hyl ac
N~ Ph

ohod solned,tiny7 ALOASCIE O M7 % yilel NMRAOO MHz,

3ba CDC)U 7m742HK)i,7.75.365 m,i72.H3)5 (7m,4 94.H)6, (7m,3 5

6H), ni. WH)Mm 61K8BmM(61HBM(61BB, (6.30 (s, 1H), 5.47 (s
5.0 @QH), 4.10m( nH)2H)3. 23 ,848,H)G H)RHIEE 4ANMR (101
MHzCDGIU 181.76, B1GD66 83, 142432, 3,1383501,35127. 131.9, 13
137). 129.3, 129.21,281949 121246 2B2ARI724..7, 6 126 ,& 5.1 .
45.6,21%.3.291,. pp mHRMS (ESI) m/ z: [NNOIS+56Cad a0 for

Founbdl. @ HBZC condi tCHINBRALPDRK cel thrax,a-pedganol =



60/ 40, flow rat=en2gd4dr 6t eht mon 222i. méB,t RR( himagr) )=

23. DB B e©IB=205. &8 1(. 0,O4). CH

Met hy 8§ ,)4-Re nz7eyllu-4(radmet h-8Baxyop-teomy 3 phenyl (tosyl i min

met Rly,| 21 8t 4dahydr-83dgarn hoX giet e

X CO2Me 3cawasr eppared accor dpirnogc etdou rteh e pauen dri a&ld
H:

?R:COzMe
/@\)?/[\FNTS chromatography (petroleum ether/ethyl
F N~ Ph

whit e msesbtii g4 Ml.o¥2i€Ct106mMg9 % vy il HNMR

3ca (400 MH2U TBTR2K)i,7.5.463 m,i72H)1, (7m,528H) ,
7.2B.2M (2H)7.D311m,i6lH)5 (6m,7i®LH)4 (6m,491H), 6.26 (s,
(s, 1H), 5.19 (s,m1H)H) , 6 5.3005( ni,s,1E)H)p,BHE RMR(Ss, 3H),
(101 MHzu €BQCL 4, 170.6, Jt¥0D4HG, 1848369, 1J6:&231( 138.
10H3, 137.93, 135.2Jr=193#429, 1B3A2.54, 1BIA1.26 (129.37,
127.92, 127.6Xf=31.Hp.,43L%kRE282H2 ,( 1kp=256H3, 60.9,
52.8, 523.66, pipol®&MS4 ( ESI ) m/ z: E BAFNHD,S 6 C5.1;1cd0 of or C
FouBB85..1BPOL2C condi tCHINRAL PDRKi cel threax,a-perd Rganol =
80 20 , flow rate = nhg@d rmelb/emR{ . nBdL BédéA, t R(maj or ) =

36. M7,88% eB)D [Z46(CZ11. BOY). CH

Met h¥$,)4-Ren z7cyhll -6-¢ 8net h-8axyo p-t-@or@gy F3)( phenyl (tosyl i min

met hly,| 2t 8t 4dahydr-3dgan moX gnaet e

«_COMe Bdawasr eppared accor dpmac etdourteh e pguern eriald
X 2
H:

/@\)Q/[ﬁx: chromatography (petroleum ether/ ethyl
S s
cl N™ Ph white mebiii g4 Pofi3rCt Dmg ,4% 9y il NMR
PhOC
(400 MHz, -l dmpi2€m, 7.567(32 @mM),8HM) 50

3da

7. 262H), 1@, 6. AH)( 6.67 (s, 1H), 6.26

1H), 5.19 s, 1H)HM, 315 1(3(. 65 (s, 3H)ppmE 2NIMR( s, 3H),
(101 MH®u C®CI3, 170.6, 170.5, 166.68,143295,14B8197

131. 6, 131. 3, 131. 2, 129. 4, 128. 7, 128. 7, 127. 9, 1



45.9, 4ppmMRMSL. FESI ) m/ z: [sz3xGNLOYS 6T all. ¢cldb EBan d C
670..1HBROLC condi tCHINRALPORK cel thrax,a-pp o6 g adodd, =
flow rate & @& nBhbk/emiemR{ mnB 81 BB, t RAhapPpoOO) =

mi,B8 % eB@jp=134(ce601. 0,04. CH

Met hyl 3S, ( )-1bR n z7byrlo #6 3net h-8-x ¥y 0 p-t-@op-y F3)

(phenyl (tosy-lj i @apydabyty-Bgairi hoX{ @naet e

S COMe Beawasr eppared according tuwritfhiee dg ebnyer fall a g

HG M
/@%&;N; chromatography (petroleum ether/ ethyl
Br N Ph

crod white mebilimndg4 @Lod7eCt5E 2. mg7 3 yildl NMR
3ea (500 MHIpn €D®.56nW, (2H)i,7.5559q m, i HY3 7. 47

(m, 2H)7. F464H)m, nm,. 26H)(7.70.507( m, mLH), 6. 97
1H), i6.86 (m, 1H), 6.26 (s, 1H). 99%.(4m, i@BISHNL1 KmM,825 . 20
1H), 3.65 (s, 3H), 3.'Z2NWMR, ( 3B )M z14821C [(BE7 01340). 6p p m.
166. 5, 143. 9, 141. 8, 138. 4, 137. 9, 135. 2, 134. 7, 1:
127. 9, 127. 8, 127. 7, 127. 4, 126. 5, HRMIS9 .(BESI6)0. &/ z 52
[ M+ H] + CabdsBNOBS7 1. ;11 FD0UDME. . IHPIBLC conditions: Da
CHI RALPBK col hmx a-pepdRad0a@l, =fl ow rate = nmb@ mL/ mi n
retent itR mi iBwe.)M0H, t R4{MmMamd,B) =[EiR=-138.(63

1. 00£4).CH

Met hyl 3S, ( )44 Rnet h-8awyo p-ltemy ) net hyl b-8(hzlognyl

(tosyl i mi-h,0-tmgethghydr-8dgan nha @inat

X CO2Me fawasr epared according ®ppaoartheedebgr &l a

H R CO,Me
©\>}/[‘\FNTS chromatography (petroleum ether/ethyl
NP Whitemebiiinyl@ldd7CtB 3 my9 % yildl MR
0
\©/§ (400 MH2p CDZBMR2 2(H) 77664 (m,i2HY7 7.47
3fa

(m, 3H)7. ZW305H), 7.0%.09, (MH)MLHG., 9% . 80

1H), n6. 3H) (M 61K)2, (5.48 (s, nH)L,H)E3.BA68WAsm, mHY),, 53 .0685



3H), ng. 137H)(m, 23 WP m( 2 3pBpwh&( NMR (101 gvMiHz181CDTI 170. 7,
170. 5, 166. 7, 143. 8, 142. 3, 141. 7, 138. 1, 137. 6, 1:G
129. 1, 128. 9, 128. 9, 127. 9, 127. 8, 127.5, 126. 2, 1
ppnHRMS (ESI ) m/ad:c d[:Mzx\P,S6 5CL . ;2 1 B 66uSnld. .2HLFSL6C
conditiofgBsl RPakMBkIcol thmx,a-ppbdRgaBof, 26f1 ow rate = 1
mL/ mdns n2lg4 retebh R mh 6O Jnd H , t RGrda @M% = e .

[ B§=311(c531. 00}). CH
Met hyl 3S, ( )44 Rnet h-8-axyo p-lemy ) 4net hyl b-8(hzlognyl

(tosyl i mi-h,0-tmegethghydr-8dgan na{ gnat

X CO2Me B3gawasr epared according to the gener al |
H

R CO,Me
©\)§'\FNTS chromatography (petroleum ether/ ethyl
N Ph

white msesbtii 2 4Ld95Ct®0 . Bg ,3% 9y i Bl MR

@]
\ (400 NDHC@li i 77.87n0, (2H)i,7.H.76 4 m, i RH35 7.51
ga
(m, 4H)7. 20 26m, 3H), 7.09 (in. 738H)(,m,6. 92
1H), 6.58 (m, 1H), 6.22 (s, 1H), 5.48 (s, 1H), 5.1

3.18 (BH), 2.42 (pp,ME3IHMR .14 GMH, 24, 8H.)7, 170.7, 170.5
143. 8, 4213861 M1315347/4., ,3113423.01 2 9 3,3 , 2219219 .92 81,9 7

127.85 D2B$24B2351.526745.820&1.2lprHRMS (ESI) m/ z:

[ M+ H] + CalsbleNO/E®6r51 C21F0amd. 2HBIZC conditi ons: Da
CHI RALPBK col hmx apedpRgad®®N 2G| ow rat ea == 24 mL/ mi n
retent itdRn mi irPmle. )24, t RQrha jmB/@84% =e 83b=B 41 (cZ6

1. 00%.CH

Met hyl 3S, ( )14 H | uor o bdg Mizeotyh-8x y o p-I-eorg-y F3)( pheny |

. -CO2Me (tosyl i mi-h,0-imgfthayhydr-8dgarn moX iEnaet e

HQ R CO,Me
- NTs
©\)\f[\( 3hawasr epared according to theagkneral
N Ph

chromatography (petroleum ether/ethyl a

F 3ha solmed,ti nl gld46G,1Bl .n6g9 % yi%e | MR (500 MHz,

S10



CDQ)Iu 7i77.8a® (2H)i,7.B866 m,i72H3)9, (7m,483.H)4, (Tm,2m6H), 7. 11
1H), 6.95 i6m,76LH)m, BLI)7H) 6. 6128 (s, 1H), B.46 (s, 1
1H), nB.8MH)( 3.65 (s, 3H)E BMRY ((ELDGMHYI4BIIZ0402 (s, 3|
Jcr=164H26 166096, 142813303 . 137B357338B32231130.4, 129. 3,
129J2=XA7 H3, BAR.7I18=18 H3, 127R.76c3=2A8H3, B26125.0,
12®8. 6182 ,65.25%..,0,2p0pdF NMR (376 MHZzQ7 pogpscl HRMS
(ESm/)z: [ M+ H] + 3bHzENGSd 586 01 9090 6Bd 18@®4L4 C conditi ons:
Dai Cdl RALPRKcol henaperodRaddd®l, 1l ow rate = 258 mL/ n
nm, retehR{mhnddi mM8A, t R{MmambB8B eBIB=198c=0

0..,50CH.

Met hyl 3S, ( )14 R®r omobeh(ziogtl -8-axyo p-I-eorg-y F3)( phenyl

(tosyl i mi-h,0-imgefthayhydr-dgarn moX Bmat e

SCOaMe 3i avasreppared according to the general [

H =y

R CO,M
Qf%;;,ﬁs chromatography (petroleum ether/ ethyl
N~ Ph

white mebiii g3 4Ld344rCt6 8 Mg 82% vy ildl NMR

Br/@o (500 NDHCAL @iB.2M0 (2H)I,7.5.768 m, i 2H)y4 7. 47

* (m, 1H)7. 378 4(3m, i 74.H)5 (7Tm,272.H)7, (7m,242H), 6. ¢
(m 1H)m 61@B8BmM(618N, (6.23 (s, 1H), 5n 4@H)sn 31HAP, (5.
1H), 3.65 (s, 3H), pphTINKR, ( BHS ,s)MiH z14821CL760,. 83 H)1 69 . 2,
1668. 143.98.,0483.713523,1 3123%43.,1 3113.12, 5, 1 34P.962,2 B1,200 .
128 . 52712683, 124%152.3. 9.,,8 ,6,1525. 5,2 piBHRMS 2A1E I ) m/ z:
[ M+ H] + CabdsBNOBS7 1. ;11 EF®UDME. . IHPILC conditions: Da
CHI RALPBK col hmx apedRganol = 60/40, d&lowmate = 1
retentit ®q( mi Bedhe hvr 8, t R{nahdr® ®% e@Ip=8341c=5 1. 00,

C HCH).

Met h(yZ4( 8net h-Baxyo p-t-oy I3} phenyl (t osy-1(tmhin®@)mendeayl )

car belny2t)2t 4 ahydr-8dgarn hoX Binaet e

S11



X CO2Me 3 avasrepared according to the gener al p

HT Q02Me
©\>‘%’\fms chromatography (petroleum ether/ ethyl a(
Ph
O/'L solmed t i nh6 HAACB 0. 3 4%gyi®I NMR (400 MHz,
~r"0o
\_s CDQII 7i.7816M @2H)I7.®M68 2H)7,. 375. 5(2m, mdH) , 7.27

2H), ni. NH)(6.78.103( m, 5H), 6.23 (s, 1H), 5.4

(6]

.0 @H)m 311838, (3.65 (s, 3H), & NMR(K,103AHIMHz2. £DC( s
id 181. 5, 170. 4, 148607, 1s36 4 0113 71. 34 3 .193 5. 3, 132. 2, 13
130. 4, 129. 4, 129. 3, 127.89, 127. 73, 127. 45, 127. 2
21.7 HROMS (ESI) m/ z: {HNDBS64 Talz@HBHMBd HPGL
conditio@HHI RPakPMBkIcol thmx,a-ppbdbRganol = 60/ 40, flow
mL/ mdns n2r54 ret eb R{ mmh 2D.i GneeCn , t R@Gmadndndy% =e e .

[ B3=308 .(6=07 ,5 0LH.

Met h3$, ){1bR n zde(yBhe t h-B-axwyo p-t-oy F3)(# ol yl (tosyl-i mi no) me:

1,2t1t8td4ahydr-83gan hoX Baet e

3ab wasr epared according to thy dJdeéenmnesral p

\/COZMe

chromatography (petroleum ether/ et hyl ac
solnmed,ti nh2 GLaAA7CIL2 M§6% yi®l MR (500 MHz,

CDG)IU 7i7.16m6 (2H)i,7.72.962qA m, i 2.HN @HWO 7. 36

7.30 (M,B®H)6 (m,i74H)9 (7m,d22.H)7, (7m,111H), 6. ¢
i6.91 (m,i6LH)6 (6m,8MLH)H) 6.6318& (s, i5HDP4 bEma82HP, 3IHY
(m 1H), 3.63 (s, 3H), 3.21 (% NMR ,(H22,648WMCE, 3H),
181. 6, 170. 9, 170. 4, 166. 6, 143. 7, 142. 2, 141. 9, 1:
129. 1, 128. 9, 128. 6, 128. 5, 128. 1, 127. 42, 126. 11,
ppmlRMS (ES[ M+H) €: Cadte N.0/3 ®5 1 . 2Flo6u06; 8 1 . .2HBL8C
conditio@GsI RPakPMBkIcol thmx,a-ppbdbRganol = 60/ 40, fl ow
mL/ mdns n27g4 retenh Riondei Jindd B, t R@mMajdmB)% = e.

[ B=128((ccE21. 0. CH

S12



Met hyI3S, ( )lbR nzde(ydhet h-B-xyo p-t-eompy I3)( (Met hoxyphenyl)

(tosyl i mi-h,0-tmgeithgthydr-83dgan nhal Blaat

~_COaMe 3awasrempared according t o t he gener al p
‘H?R;COZ',\\/,'% chromatography (petroleum ether/ethyl ac

solmed,ti ny3 HLBILCIB2 MG4%% yill NMREOO MHz,
CDQIU 71.77.9M0 (4H)I7.B74@m, mLH2H)I7..2H83 Y m,
4H) , i7.0® (m,i6LH)0, (6m,d 83.H)6 (6m,8mMH)), 6. 53 (
6.10 (s, 1H),i71%.4m® ((rs, 1H)),, nH..ABl)(ss ,3 38BH),,( 33.2717 ((s,
2.42 (ppME3IHYMR (126 gMHzl8@DLI 171.1, 170.4, 166.5,
138.5, 137.5, 135.4, 132.3, 131.1, 130.7, 130.5, 1z
123.8, 113.3, 61.45.895. 3HRMS QUE3SR)ppm/ z: [ M+ H] + C
CsHsN0sS6 6 7. Fobus@7 . HPALAL condi tCiHA AL PB&Kiccod Fu mn n
hexapedg@ganol = 60/40, dglow2d2hatretenti@nmbLdmenj me:

t R(mi 88t mRP8, tREMamBBP =2E@83R=206((Cce641. 00}). CH

Met hy$, {IbR n z23(ytbdr o mophenyl ) (t od(ydhe tmh-8oox) onpertohpy | )

ley}tl), 2t 8t d4ahydr-3dgan ma{ gnaet

S COMe 3dwasrempared accordipmgpcedurné,e mwemiefriad d
H’R;COZ'\,\/II% chromatography (petroleum ether/ethyl ac

solned,ti ng34lBI5CIE3 M7 % yildl §MR (400 MHz,
3ad L CDQI 7177770 (2H), 77 5&2.(8&7 BHH)I.7.72.63 3( m,

6HY, LB. (M8 16H)96&G. @1 16H)BA. ¢y 1H)m, 611)3, (6.21 (s, 1H),
1H) ,i5.0@ (m,i3X.H)L, (3m,781H), 3.66 (s,pmmd ,NMR 21 (s,
(126 MH2U C®EO46, 1170.24, PA@B37.,8144837. 3, 135. 2, 134
132. 530129. 5, 12B.41,28158.91,271248. 126. 2, 126. 1, 124
45.6, 4ppm, HRMS8 ( ESI) m/ z: 36:BINBDS¥ 1 Ea;1Fo0u8ndo r C
715..1HPRL/C condi tCHINRAL PDRKI cel thrax,a-pepdRganol = 60/40
flow rate & % .nthgélb/erhiemR{ mh26i MBAB, t REBaPIO) =
mi,8 % eBiBp=157(c641. 0,04. CH
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Met hgIS, Y1bR n zde(yBhet h-B-axwo p-t-eorg-y I3)(t hi e3yhdnn osyl i mi no)

met hly,| 2t 8t 4dahydr-3dgan ma{ Blazt)

SCOMe 3aevasrepared according to the general P
HEQOzMe
N chromatography (petroleum ether/ethyl act

solned,ti ny4 HLoB2CtB8 OmM@P4 % yilel EMR (500 MHz,
CDQII 8ml61K)i,7.77.386( m, m2H)LH)i7. B4 m, 1H),
7.88.31 (m, 1BH)I6 (m3MAHNLH)76.6D196(m, 1H),
6. M @H)mM 611B), (6.20 (s, iBHPY9 B5N4TF2AHGEs, n HHM)H)53 1B3 (
3.62 (s, 3H), 3.2@8hM& sSNMRBH)12& )MR2A,74CB@EIHY71. 3, 170. 3
143.7, 142.1, 138.5, 137.5, 135.7, 135.4, 132.5, 1¢
127.2, 125418, 125339, 160.8, pp2m OHRMR . GESUS . 6n/ z4 3 .[8M
Cal cdsHE @S, €4 3. Fna®maA3. . HPEA condi tCiHd nRA'L PBBKi c e |

col unnexaped@ganol = 60/ 40, fel o=w n2mMbadt ¢ et e it 0o NML Y im

t R(mi 286r B8, tReMapmédBW =83R=159c=6 1. 0,0}). CH

Met hyl (3S, 4 R) -dBBi b e A énelt h-8-ax y o p-t-eorg-y 1), 2- 3, 4

tetrahydr-83dgan moX5iaext e

S -COzMe Sawaerepared according to the general p

‘R CO,Me
©\>§‘\FO chromatography (petroleum ether/ et hyl ac
N~ Ph

solmed,ti n4 5p@®i6nE533 M7 % yikl dMR (400 MHz,

5aa CDGIU 7iP.38% (2H)I,7.BM5QLH)I,7.2144 m, 7T 4H), 7. 4:
7.35 (m,i7L.H)7, (7m,3 32.H)1, (7m,DELHYG, 16H)B®B. &¥ 1H), 6. 69
(m 1H), 6.27 (s, 1H), B, 5LH)Xm,, 411890,, ( 35..4277 ((ss,, 31H)),, 3
pphm€ NMR (10CIDGMHZz194. 2, 172. 14, 1830/.283,618B6668, 1B482 5,
131. 8, 130. 99.,030.80,8 2182192136 ,@218282 44 1 5 250 4 38.. 0, 4
ppm HRMS (ESI) m/ z: »HMQH84. AEt5cd @ 4 .0 BERIC
conditio@sI RPakPMBkIcol thmx,a-ppbdbRganol = 60/ 40, fl ow
mL/ mdns n2Mg4 retenti on 1thi.rMeb:A ,t R R( Mimen9ire3id) —=e=e .1
[ =242 ( 8a =5 0CH.
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Et hyl (3S, 4 R) -d3i b e rd éyelt h-8-ax y o p-t-org-y 1), 2- 3, 4

tetrahydr ecqguuibnoo(byd)hbaet 3e

XCO:Me 5a bwasr epar ed according to the gener al p
HGR COEt

@YO chromatography (petroleum ether/ethyl ac
N~ Ph

Phod solned,ti nyl #dE8EB 0 mP61% yillt | MR NMR (500
5ab MHzCDG)I 7i.79.686 (2 H)i7.A296@ m,i 7L.H3)5 (7m,485H) , 7. 3

i7.28 (m,iRH)L (B0, 2@.HHG 16H)B6. & 1H) m 618B, (6.27 (s,
1H), 5.51 (s, 1k, 1B)iB629387 m, H)2,H)5. B3 8Bp ie&m, 1H), 3
NMR (126 MHiz,1794DK711B70166 58,1 3174.28., 7,1316.33 ,4, 9,38.1. 8, 13
130. 06, 129. 0, 128. 8, 128. 5, 1@ 8 .542,. 082 A.@Bpdm1 244 . 8, 1
HRM (ESI) m/ z: [ MisNR498aFotiad®r1HPU2C conditions:
Dai Cdl RALPBKcol hemnaperodRganol = 60/ 40, of I=ov 5r4dat e =
nm, retenR{mnddi mBa, t R( tha jho,B88 =2EIB=253 (cZ1

1. 00,£4).CH

Benzyl (3S, 4 R) -ABi b e éyelt h-8-ax y o p-t-eorg-y 1), 2- 3, 4

tetrahydr-83dgan mo)5iarcet e

o -CO2Me Sawasrempared according to the gener al p
HGR CO.Bn
©\>}/IYO chromatography (petroleum ether/ ethyl ac
Phocf“ P S olmed .t i ng8 HOA9CIB7 . 1By 7% 6y i | NMR (400 MHz,

5ac CDQ@IU 7iB778 (2H)i,7.B.652 m, i 2H34 (Fm3iB4H), 7. 1°¢
7.11 (m,i2H)2 (M, 100@HNG 1H)i,6.68193(m, m3HLH) 6. 328 (s,
1H), 5.49 (s, 1Hn, 1H)MMF S5LEOBEMIHIANK(LOBE, (3.31 (s, 3
ppm€& NMR (1CDGMHZz1,94. 34, 171. 42, 170. 37, 166. 73, 14
134. 13, 133. 34, 131. 86, 130. 85, 129. 97, 129. 45, 1.
128.31, 126.07, @GRALBO0 A514p3p.n2 HRM&8 (ESS1 ) m/ z: [ M+H]
f ogHs®IQR560. FOUHGBO . . 2HPAA condi tGHI NRsA L PEBKi ccoellu mn ,
nhexapedganol = 60/40, &lowm2rbdatret=e b R{@MNhmbif Mmewr,
16. 80, tR(QmambBM gEip=292(@c211. :04. CH
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Met hyI3S4R)benz3yodobeh(zhoegtl h-8-ax y o p-t-org-y F1), 2- 3, 4
tetrahydr-83dgan ma \Wpat

S COMe 5dwasrepared according to theflcegerher al p

HS  CO,Me
-0

chromatography (petroleum ether/ ethyl a (
solmed,t i nh241lc44€td 1. 7 mg, 6 8NMRy i(&l0d. MHz ,
sad | CDQ)Ii 7i7.6Mm8 (2H)i,7.526Q m, 1 72.H)6 (7Tm,473H), 7. 3!
7.27 (m,i72HR, (M, 18HYF (M, GIBGH)B,0 §.mM88 LH), 6. €
(m 1H), 6.29 (s, 1H), B, 4THYm, 31119§,, ( 35..4276 ((ss,, 31H)),, 3
ppm€& NMR (126 sMHz19XDXI 171.9, 170. 3, 166. 8, 142. 2
132. 1, 131. 0, 130. 0, 129. 3, 128. 9, 128. ppmL26. 1, 1:
HRMS (ESI) m/ z: pANB]6 4 0 C aHouds;tif0a r0HMIL7C condi ti ons:
Dai Cdl RALPBKcol henaperoRgam®o/3&ElI ow rat e = 12504 mL/ m
nm, retenR{mnda8i mMRPa, tR(mamd8Vw =e8I=312( 3=

1. 00,£4).CH

Met hyI3S, -3-b4eRn) zde(yBhe t h-B-xy o p-t-er-y F1)( t hi o-pdhaemeeny !l )
1, 21t8t4ahydr-8gan ha{Sidnaet
S COzMe 5awasrepared according to the gener al p

HQ R CO,Me
‘0 chromatography (petroleum ether/ ethyl ac

N

PO 78 s olnied,ti nh0 $d40«€Ct 3 M48% yiwl dMR (500 MHz,

CDGIU 7i77/.6Tb (1H)iI,7.8B768 m, i 7W.H)7 (7m,5i03H), 7. 3°

e 7.29 (m,i72H)5 (7, 1B.HYL, 17H)0D®. 06 1H), 6. 90
i6.79 (m, mlH)H) 6.602T7 (s, 1H), B,. 58H)rm, 311149,, (35.5269 (
(s, 3H), 3.4 NMR @GBHTrD@WHEZ186.4, 171.7, 170.4, 167.
137. 8, 135. 6, 135. 2, 132. 9, 131. 5, 131. 0, 130. 1, 1
53.4, 52.bpHRMS,( B2 R m/ z: LMANHRS 4 9 € a;lFnfdor C
490. .18BPL5C ictoina@ns CHIDRAICRMBK col thrax,apedpRairnol 3&
flow rate & % .nthgélb/erhiemR{mhR2di hm8#A, t RLMaid8B) =
mi,B% eliB=292( 20a =5 0CH.

S16



IVCharacterization Data of the Compounds

Met hy3lS, ()-44 P enz3yret hoxyedd phhemgs yl i mi Alg )2medt, My | )

tetrahydriedIp hneodyidsi hy d r o i-dscaax ebzoo(lydaat) e

N=0 6awasrepared according to the general p
/

PhM%zzn&i chromphygg(detrol eum @&thlerdmed hgbt aicee cdtas
©\>j\FNTS solmed,ti ng5GLANCIB 6. 1 may,i eB6ANMR (500 MHz,
PhOCN i CDQIU 7i®.55m6, (2H)i,7.B247 M, BBHME 6H)i, 7.19

6aa 7.15 (m,i7L.H)7 (7m,DEL.HYV, 4H)m 4149y 4( 38
(m 1H)I,4.4.329m, m2H)H) 3.F3341 (s, SHppmE. BBIMR( $128BH),
MHz , gbcinsil. 4,1.,1071649,0,171%67/7..672, 1113B8%H.10, 1,313143 0. 8,
130. 3, B30B2812A234 81L..20282.7627127. 3, 127.40.,0 922578, 124
62.1, B3.%1LYB3A7. ppm2HRMS (ESI) m/ z CiblsM®»B8] + Cal cd
756 .;2F307u4a 867 2BPLC condi tCHINRAL PDRKI cel thrax,a-ne/ 2
propanol = 60/40, Flowridaatrtet enR{ On BBV & & ,

t R(mapBor hill,d % eB@jB=98.(7c® =5 0LH.
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V1. ECD Calculated off 3aa

Determination of the absoluteconfiguration.

The absolute 3Iaawas guredteironm mCedh f b y maEtCiDa n s 0
(354 R3aawas searched wusing Grimme's programs
within 5 kcal/ mol weX /Bl eGduckedelati h hBCMO:
a sceolinfst ent reaction field (SCRF) using th
Gaussiadhgé, conformers with distinct conf
TDDFT <calcul ati o-2aX/{a6 1 +g&x) dtl eer e MO 6 n DCM sol
aforementionedr dtoat idompall estamengt hs of 't he
UV range. Next ,h (3SERI a(sFp egcutrrea 1lopf wer e cal cu
excitation energies and rotational streng
confor mer relative populations as a sum ¢
wavelength of each transiti ¢n bhalifghh ta pusriompg
SpecDis (version 1.71), respectively.

Sampl es ofdafacengpDo wmed e dDGM ol yvedhdnspectra w
acquire-dmi padahllefGgth cuvette, respectively
recorded usi ng shoCbmeascamwi SEpectthreopf ol | ow
par amettd8®m Wi th a 1 nm step and a 2 nm ba
over 1.0 sec per point. Three spectr al ac.
were averaged and smoothed thereafter.

250
| |/ Calcuated ECD for Compound (3S, 4R)-3aa

Experimental ECD for compound 3aa

200 4
150 4 - 150
100 - 100

50+ 450

0 - //\\\_—X 0

504 \/ 1.

-100 4 - -100

6/ mdeg
Ag /M 'em™

-150

T T T T T T T
220 240 260 280 300 320 340 360 380
Al nm

FigureC®8hmparison of the caBSgiiBaaavietdh EICIbe of
experi ment al o meaWiod t ikt oonfp o U htde iBGantd@ \&3t5 hal f
Shift: 20 nm.
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The calcul at(&d RBapagads rsianmd otro t he experi ment
t he absol ute conf3agvarsa tais8S4d ddecdecadrmbionugnlidy . T
absolute configurations of other chiral pr
3a a

Table S1. Energies of calculated confmers of (3S4 RR3a aEnergies (E) (in
Hartree) of the structures calculated at theS M [» c WwM06-2X/6-31+G(d) level of
theory.

Structure Boltzmann
(35,4R)-3aa E(solv-M06-2X) G(corr-solv-M06-2X) Clsolv-M062X)  istributi on(%)
conformer-1 -2424.570539 0.546315 -2424.024224 59.31%
conformer-2 -2424.567952 0.544247 2424.023705 32.75%
conformer-3 -2424.565856 0.544019 2424.021837 4.72%
conformer-4 -2424 563397 0.544456 -2424.018941 0.23%

Cartesian coor ebipnatmiszedd orst DEdGt ur es for a

compounds and stransition state

3a@aonf o mer

C 0. A3 AA4B4AB OO0 4.92803900

C 0. 1 IFBRIOAR OO 4.04250900

C 0. 9 BDPBHBH®A 00 2.66155700

C 2.00592900 2.16625800 0
C 2.73502900 3.07770600 0.90633400

C 2.48550100 4.44229900 0
H 0. 12B3BHFAGBOO0 5.99577100

H -l D1 OB8GHBA0O0 4. 40979100

C 000O0O 0. 620.74/16 00 0.18212700

H 3.51724100 2.69707800 1
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. 85786700 -0 .

3.05918400

-0.22364A894B58H60G®B00

-1.

DQO®A2HERE® 00

-0.0443289D22B8582300

. 14495900 -1.

.96617900 -0.

. 77381900

. 03764000 -1.

. 648282070100

. 96523600

. 89319400 -0.

.19377600 -2.

. 70005600

.50797900

. 71504900 -1.

. 37404400

. 70585400 -2.

0. 3DDV6

. D4 2AB5BR 00

613. 070992490505 0 O

824. 271701300702 0 O

2.97065600

439. 435818100203 0 O

3. 7190283815300

2.46666400

748. 727350330104 0 O

535. 328063790309 0 O

4. 43055500

3.92496400

340. 171221910306 0 O

5.07754200

411 007255170209 0 O

B332360000

L A9 NABBB OO

. B1BOEBBTFTGOO

. e 2AG2H5AA 00

4. B9BGHS33ODBO0O0

1.

1.

0

-0.4599070048289290868146400

-0.922408607060060R2675100

-1.71153860580983848319400

S20

.12767600

.56416600

. 73716600

. 52872500

. 05056500

.58044700

.30687600

. 13510700

11766900

81375600

94133800



O O O

@]

7.

-2.5076000600220100808037700

31762008216600 0.15993100

-1.0826750006952660120500

2.32662800 0.

1. 4313082024020 00

2.1124@43297D50AGO0O

1. 73565220845200@00

-3.30532938054A@230F0@B00

.3683D60D66BA4ADH0O049100

-3.73416108084272080727600

-3.9982p4@DBABHGB OO0

-0.7659380027590460P922400

.31868380WMHB0. 32170900

.1913D21DD962794D498900

-3.2407260003918188099600

. 70215239083 118®8D910900

.493459D056D09D044800

. 47164620054630D594100

-3.1930070071096400331300

.3408499P13D4D®529400

.3903309941200®916600

192058807 446700 0.44918700

. 740339006 73949361700

.09500809598100 1.12495200
.3267009D534800 2.21585700
. 7701719 BHDV4 3.05335800

21

36168100



O -1. 71841600 0.74899600 2.

C -2.724051D04€982900 1.32508300
Cc -3.461763D8037400 0.52583100
C -3.059426909564700 1.45182600
C -4.5437-07D0859-00D08856000
H -3.19896600 0.77214900 0.
C -4.1555259D0642700 0.74381400
H 2.469721D49€938900 2.08710000
C -4.901924D39642209401500
H 5.120828DD850582394800
H 4. 43042902486300 0.83365500
C 6. 049826088084 9899557600
H S5.6752310@98®@0. 79140400
H 6.6216314090853D601600
H 6. 72537499244845DD096900
H 2. 31 0FBYABRO0O0 0.

3a@aonf 02 mer

C 0. 25 680202840008 0 0 4 .
C 0. 97 DHB8OER 00 3.
C 0. A6 ZBH#PUB OO 2.
C 2.45607400 1.
C 3.32005900 2.
C 3.49358400 3.49415500 1.
H 2.97878600 5.
H -1, 3844B1LABO0OO0 3.
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82726000

45981800

87232700

15897000

45540900

08972300

39703800

12355000

28469300

22124300

95976800



-0.114606203729@709430000

.41553200 -1.

.01440600 -0.

. 95951900

. 76116200 -1.

.64401500

.41172800

.42167600 -1.

.81926700 -2.

.36480100

.61672400

. 9878670908 0.

.06653800 -2.

-0 .

12400 1. 53.680701 00
4.16619400 4 .
-0.811204203080@BB00
1. 510 2ABA®B® OO 0.
-0.433022095@259B300
-l DT B2BTG®OO 1.
516. 477954180908 0 O
931. 703049270800 0 O
3.21728900 0
732. 481763600406 0 O
4.29019700 1
2.52969100 1
145, 795671510506 O O
739. 269866240501 0 O
5.16944800 0
4. 43454400 2
758. 966369520 0
. 88911300 6.01080600 0.

410. 715758520505 0 O

7215550680773106900257300

.417010@8024350280218100

.5768180062978060535200

.837947602438616860202700

. 498760495653839860 00

-l 34 83A2BAA 00 0.

S23

. 22051200

03629300

00801400

36265100

.46473400

. 03136400

.10318900

. 22174200

.10760600

66636100

24912100



. 7602152260148 0295900

1. 0402558062930 6G00

-l 196128 B 00 0.

-1.6856P63D@383826200

1. 343®B. 4580492A00

-0.31011700988748090975100

2.1967-7233d23AFCAMOO

-2.99235500865381668106100

2.5151-50298300®40000

-4.307606Q2041330980415100

-4.2416510804792029068999700

-4.80360402026287110868200800

.8873448901601942094900

.0339B59D699700 0.40365900

.90413532009062D90945100

.5680239D79273D248400

. 04293%92HFAO0 0.57930700

.3565249981-p189®372200

. 5030209893 0B09D2260500

. 8252429378300 0.07567300

. 5387280667900 1.53447400

.480341D09080b9D4750900

. 8799298292528 710300

.925530P2D378800 0.64464000

.0930969965b6DH656900

3462000k 124800 1.32860000

24

00204500



(0))]
KR

0 -1
0 -1
C 3
C 3
C 3
C 4
H 2
C 4
H 3
C 5
H -4
H 5
C 6
H -6
H 7
H -6
H

.8177@0 708882600 2.19402000
. 73531.79D463600 3.11071500
. 91802200 1.16113300 2.
. 178563983301 1.08141000

.49401900 0.57516800 0.
.906658®D938600 1.14400100

. 54656800 -0. 701.232781710106 0 O

. 93085100 1.50438600 0.
.9653B7D9592700 0.25988500
.6434837898652900 1.86571100

. 2907038904 7-01068®681800

. 79370800 -1. 413 114408110302 0 O

. 543321D0D651700 0.29669500

.4039b570905830®D168200

.0582D6D0D0GBHE6HH472900

. 255011940567 2D09438300

. 7478320D2533DD578300

1. 29@226B® 00 0.

3a@aonf o3 mer

C
C
C
C -0 .
C -1,
C -0 .

4. 7236B6D066553®GB0O0

389068059754 003®3383®3100

2.443406693D0DPBAAO0O0

94192104€4836500 0.11997600

1191-3499375400 0.90836600

3135648D0D3400.809H031100

25

73618800

17511300

15947400

03407600



3.

5.6098B44029863@00

-3.595751803%44810600

.9386B63d0M636400 0.26958400
.91703008@®021100 1.64837200
. 46729598605400 1.37834300

.650200083263®D621300

.8945019940B9949007000

. 64105300 -2. 509 027830490108 0 O

746010. 256343D®BADBO90O

-0.68731L5a25940A62A00

-1. 2834582260 D05GF 00

-1.640095208660890P270000

-1. 4059338980 85B200

-2.145977@006080486R878700

-1.519031200069B8900839600

-1.9262D88008B8BMOO

8275B209902609400600

2.302566B04a%5820MO0O0

-2.41365400127640060968100

2.0346833Db98985453600

2. 706B0 6. 005T7DPUO®DO90O0

2. 356833404 ® 00 0.

.35401389668100 0.05265900

. 7182520055069 D629200

.9934D4999684DD536500

. 7442B32988226609846400
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O O O

@]
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0szEL ﬁ
6e'EL

ov'LEL ]
8Z'8€L |
68" Lyl
raad
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29991 ~

8€°0LL
06°0LL

197181 —

126 MHz CDCljy

1 (ppm)
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zr'e

500 MHz CDCl,

FEL'e
2oLl
=90'¢

Foo't
Foo't

Fou

1 (ppm)

cLe—

00 vY ~
68°SY

L¥'es —r
082S *
LY'SS

9019 —

seell —

18'ezL
;,vmr/
90921 /
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10'821
05821 7
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90'621
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LL70EL
vLLEL ]
€€'ZEL
8e'sel |
Syi€L ]
25'8¢ 1
czzvl o
65°€vL
11291
6v'991
187021
vLLLL

126 MHz CDClj3

1 (ppm)
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£v'Z
e
99'¢
v.e
v.'e
L€
L0'S
80'G
60°S
s
s
'S
9
28’9
5’9
LL°9
LL°9
6.9
6.9
6.9 W
189
18’9
16’9
169
€6'9
€6'9
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oL'L
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9z'L
9z'L
Lzl
8T°L
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0g'L
€L
1871
8€°L
8€'L
6€°L
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[
0v'L A
Ly LA
WL
(A
GS'L \
[YV3
cLL
cLL
vl
vl
SLL

——

500 MHz CDClj3

Feie

Fore

e
A

Frie

1 (ppm)

9L —

16'€V ~
09'SY —

mw.va

98'2S

66'09 —

z8'ezt
627214
50'9Z1 o
2z'9Z)
vy L2h
€5°821
69821
16'821

or'ezl 7
zg6zL f
RACIY §
6L LelL I
zz el
Lozel 4 ﬁ
oL'velL ]

€2°GEL
ve'Lel
08'L€}
8LZYl |
607l -
€2'99L ~
9€'0LL N
95°0LL

8€°08L —

126 MHz CDCl3

1 (ppm)
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8z'¢
29°¢
zLe
GlL'e
20'S
s
LS
LS
62°G
Ly'S
0z'9
0S'9
259
9.9
9.9
129
8.9
8.9
6.9
6.9
169
269
€69
€69
69
G6'9
80°L
80°L
60°L
oL'L
9T’ L
9T’ L
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8T L
8C'L
62°L
0g'L
[403
€€ L
€€ L
veL
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1
)
1
)
N
q
R
q
q
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\
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7

f

\/COZMe

500 Mhz CDClj

Feoe

=80'¢
=L0'L

3

Q-

op,
Feo't
2960
ZOL'L

=20l

H\@o.w

1 (ppm)

€L —

08'€y ~
9GSy

2525~
€625~

809 —

sg'ezl
m:N;
szszl
50921 |
€221
SY'8Z1
05821
v6'8Z1 b
96821 7
8€'621 I
£v°0€L
viLEL m
zezelL ]
8vzEL | ﬁ
9e'selL
69'G€l |
0G°LEL |
11781
602
Loeyl?

GE'99L —
62°0LL ~
9T LLL T
LOvLL —

126 Mhz CDCl3

1 (ppm)
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cee
e
66°€
[Aoh4
oz's
€28
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1S'S
29
899
0.9
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8’9
G689
98’9
889
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86'9
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vi'L
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LeL
e
€€’ L
€eL
€€’ L
PASWA
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ov'L
ov'L
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Sl
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€G°L
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GG'L A
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i
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68'L
68'L
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\/COZMe

-

400 MHz CDClj;

Feez
862

Feo

wwm.o
60

F00'L

1 (ppm)

S6°Ch —
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11'€§

vyl9 —

8Z'vel
88'vCL
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€v'8CL
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€0°0E}
06°0€h
z8LEL
2geel
€9°GEL
LL'9EL
[YAVA%
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08'99L —
LE0LL ~
vizLL—

LzvelL —

101 MHz CDCl,

1 (ppm)
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1 (ppm)
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126 MHz CDClj3

1 (ppm)
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1 (ppm)
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1 (ppm)
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of6 Compounds

VI INMR Copi es

£
ve'e
1r'e
e
SL'E
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(X4
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9Ty
8e'y
8e'y
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v
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L
cTL
€21
€21
ve'L
STl
9z'L
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FF60/ 40

EF60/ 40

| XHPLC Spectra of compounds 3
wCOzMe . . . .
Horcome HPLC conditions:-3Daiot enlex@piev @lamak
NT Ph flow rate = E. @pmL/VY eni @anti on 2tli.nMeEl:9,t R( mi no
PhOC
3aa t R(mapar b 8.
DADL A, Sig=254,4 Ref=360,100 (WANGTWT 7-22-ME 20 RAC.D) N . DADI A, Sig=254,4 Ref=360,100 (WANGT\WT 2022-7-22-ME 80 CHRIAL D)
Racemic Chiral
# Ti me] Area Heig| Wi dt| Area Symmet | # Ti me| Ared Hei gh Widt| Area Symmetr
1 21.1| 5539 159. 0.52| 49. 3 0.634| 1 21.1 109. 3.2 0.53 5 46 0. 852
2 22.8| 5675 165. 0.52| 50.6 0.731| 2 22.649 1885. 54 0.539 94.5§ 0781
S COsE HPLC conditions:-3Dabtthmxg@pevg@ghbhpak
H?RQOZMe
%NTsflow rate = E.MnbLrdentienti on 2t2i.Mé:8,t R( mi no
N Ph

t R(mapsr jWb8.

DADLA Sig=254,4 Ref=360,100 (EAG =

EQQADAGILENTDATAWANGT DI2022:3-14-383-4.)
8 2

DRDL8 SFEARI (WFBIHIALD

3 D 5 ) 5
Racemic Chir al
# Ti me] Area Heig| Wi dt| Area Symmet | # Ti me| Ar ed Hei gh Widt| Area Symmetr
1 22.1| 2010 48. 7 0.63| 46. 4 0.646| 1 22.0 546 14.2 0.58 6. 86 0.734
2 23.5| 2314 52. 0.65] 53.5 0.687| 2 23.3 7415 173.9 0.64| 93.1 0.858
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oM HPLC conditions:-3Daoclkcken &heo dagpaok + F

H?RQOZMe
%NE flow rate = E.mMhbelr/etiennti on 3t4i. ®d@d,t R( mi no

F N~ Ph

t R(maB6r i &.
3ca
PN
Racemic Chir al
# Ti me] Area Heig| Widt| Area Symmet | # Ti me| Area Hei g| Wi dt| Area Symmetr
1 34.7 8253 156.7 0.7986 49.032 0.489 1 34.3 647.6 14.1 0.7027 5.862 0.785
2 37. 0| 85789 167.1 0.7831 50.968 0. 645 2 36. 2 10400.4 212.1 0.7502 94.138 0.611

M HPLC conditions:-3Daolcbbn &hied AdAagpaok + F

iR COMe
%NE flow rate = f.ngrblr/emtienn,t i on 38Bi. @& ,t R( mi no

Cl [\l Ph
PhOC

t R(mapgar mwba.

3da

Racemic Chir al

# Ti me] Area Heig| Wi dt| Area Symmet | # Ti me| Area| Hei g| Widt| Area Symmetr
1 37. 8| 14811 26.9 0.837 49.469 0.693 1 38.8 756.3 13.9 0.7914 9.255 0.807

2 40. 4| 15129 29.6 0.781 50.531 0.784 2 41.0 7415.7 134.3 0.8483 90.745 0.638
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~cm HPLC conditions:-3 Daolciemn &hed @agpak + F
: COyMe
PP fl ow rate = E.mMxmgédlr/entiennti on 3t7i. @B ,t R( mi no

Br N~ NTs

Ph t R( ma4 bripl &.

Racemic Chir al
# Ti me] Area Heig| Wi dt| Area Symmet | # Ti me| Area| Hei g| Widt| Area Symmetr
1 37. 2 3307 55 0.7282 18.899 0.771 1 37.2 583.6 9.5 0.8398 9.188 0.618
2 41. 8 316.4 6 0.7024 18.079 0.880 2 41.7 5768.2 102.9 0.86 90.812 0.672
X C02Me

dfﬁijﬂe HPLC conditions:-3Dantéewlex@pe@bpPPdk, EF
ST NTs
N" Ph flow rate = . nbmiLr enti enti on 6t0i.Med:h,t R( mi no

3fa t R( map8r |B.B

Racemic Chir al

# Ti me] Area Heig| Widt| Area Symmet | # Ti me| Area Hei g| Wi dt| Area Symmetr
1 54. 6| 11354 17 0.9548 54.503 0.936 1 53.9 6602.2 86.6 1.1618 95.814 0.610

2 56. 8 947.8 10 1.1902 45.497 0.403 2 60. 3 288.4 2.9 1.3542 4.186 0.720
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\/COZMe
H -

@f%;fﬂ”fs HPLC conditions:-3Daokamxghedopaapak FF60/ 40

/@/lph flow rate = E.rmnbwlr/etiennti on 2t4i. @@:b,t R( mi no
(0]
3ga t R(mapar mB.8
e e
Racemic Chiral
# Ti me] Area Heig| Wi dt| Area Symmet | # Ti me| Ar ea Hei g| Wi dt| Area Symmetr
1 21. 6 1659 47.43 0.53 50. 6 0.735( 1 21.5 5723 167 0.52 92.1 0.668
2 24. 8 1617 37.4 0.65| 49. 3 0.669( 2 24. 8 486 10. 41 0.66 7. 82 1.186
\/COZMe
HSR COMe . . . .
%NTS HPLC conditions:-3 Daolciemn Sme 6 Raspak =+ F
N Ph
QAO flow rate = E.nhdlr/ertiennti on 47i @88 ,t R( mi no
F 3ha p
t R( ma4 D.rnil 4.

Racemic Chir al

# Ti me] Area Heig| Wi dt| Area Symmet | # Ti me| Area| Hei g| Widt| Area Symmetr
1 45. 2| 1121.2 21.7 0.8021 51.975 0.927 1 45. 1 4209.3 70.1 0.9209 93.922 0.693

2 47.1 1036 16 0.9309 48.025 0.637 2 47. 3 272.4 3.6 0.9064 6.078 0.675
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\/COZMe

d\)ii;z'we HPLC conditions: -3Dad cledhmenCérpr @R prakl|l | F

S NTs
Ph . . .
N 8020 , flow rates == 204 mle/tminn, on t i me: t F
o
B~ g 54. M7 6, tR{amba) =
| A
Racemic Chiral
# Ti me Area Hei g| Wi dt| Area| Symmet # Ti me| Area| Hei g| Widt| Area Symmetr
1| 48. 4| 1577338 232.2 1.0325 | 50.147 0.545 1 48.5 3092.5 476 0.9844 | 94.904 0.716
2 | 53. 4| 156816 155 1.4184 | 49.853 0.324 2 54.7 166.1 2.1 0.955 5.096 0.904
\/COQMe
HGr CO,Me . . . ;
@\)E\Fms HPLC conditions:-3Dabtéalmx@phed@abedk, EF
N~ Ph
~Np flow rate = X.mbdLreni enti on 2t2i.0m@d:n,t R( mi no
\ S
3ja t R(mapRp6r mB. &
DADIA, Sig=254,4 Ref=360,100 (E\0 ¥ 10 Q\DWGILE! DWANGT 2022:03-16 D) DADL A, Sig=254,4 Ref=360,100 (E10'* @Q Q\C\CHENGAL\D/ T-397-7-THIO CHRIALD)
mAU 2 8 mAU | b
£ §
2]
=
2]
159
10
o] _
5 10 5 2 % B & i
10 20 3‘0 40 50 mi
Racemic Chiral
# Ti me| Ar ea Hei g| Wi dt| Area| Symmet # Ti me| Area| Hei g| Widt| Area Symmetr
1| 20.5 1688.8 34.8 0.7138 | 52.626 0.465 1 22.5 85.7 1.3 0.9207 5.465 0.542
2| 23.5 1520.2 36.4 0.6378 | 47.374 0.663 2 26. 09 14822 29.2 0.7672 | 94.535 0.648
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CO,Me . . . . . _
H\?;SOthﬂg HPLC conditions:-3Da@iod¢ énlex@ipiev@lamak =F 60/ 40

flow rate = E 2L/ efention 3t4i.med.d,t R( mi no

t R(maB6r hi. &

Racemic Chir al

# Ti me] Area Heig| Wi dt| Area Symmet | # Ti me| Area| Hei g| Widt| Area Symmetr
1 34.7 8253 156.| 0.79| 49.0 0.489]| 1 34.3 647. 14.1 0.70 5. 86 0.785
2 37.0| 8578 167.| 0.78| 50.9 0.654| 2 36. 2 10400 212. 0.75 94.1 0.611

~cmMm HPLC conditions:-3D&@iot¢ eénlex@ipied glamadk IFF 60/ 40

HOR CO,Me
R ¥V2
3 NTs

flow rate = E 2nbmLY eni enti on 3t2i.Mme2:d ,t R( mi no

t R(mapér jinB.4

DADI A, Sig=254,4 Rel=360.100 (E15* 2022634286 RAC D) DADIA, Sig=254 4 Ref=360,100 (E\0» @/ Q0\C\IC HRIALIOMETSA D)

Racemic Chir al

# Ti me] Area Heig| Wi dt| Area Symmet | # Ti me| Area| Hei g| Widt| Area Symmetr
1 28.8| 3976 80.9 0.76| 49.5 0.636(1 29.1 5054. 99.3 0.78| 93.7 0.612
2 31.5| 4044 70.7 0.86| 50. 4 0.607| 2 32.2 336 5.5 0.91 6.29 0.795
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\/COZMe

HPLC

fl

ow

condi ti

rate

t R(mapasr .8

ons:

-3Daiot dnlex@piew @lapma k

= . 2bmMLr eni @enti on 2t5i.M8:& ,t R( mi no

Racemic Chiral

# Ti mel] Area Heig| Wi dt| Areal Symmet| # Ti me| Area| Heig| Widt| Area Symmet r

1 24.3| 4157 111. 0.57| 49.0 0.706]| 1 23.9 4865.7 135.3 0.5555 96.331 0.706

2 25. 8| 43115 84.6 0.7626 50.907 0.472 2 25. 6 185.3 4.8 0.532 3.669 0.654

X COMe

Ag goMe HPLC conditions: -3Daiod elmmxGhierda@l apnaok
flow rate = 1= 02nddL f @it enti on

2t0i .3 & ,t R( mi no

3ae t R(mapar i 4
DADLA, Sig= =360,100 (E10+ &0 QCICHENGZE HRIAL 50.0) DADI A, Sig=254,4 Ref=360,100 (E\0" &0 \457-3-CHRIAL 50.0)
mAU 8 5 mAU
& 704
160]
140 60
120]
50
100
40
e
& EY
@ 204
2
10
o]
5 1 5 % % P o4
H 10 5 2 2 mr
Racemic Chir al
# Ti me] Area Heig| Wi dt| Area Symmet | # Ti me| Area| Hei g| Widt| Area Symmetr
1 20.3[ 5759 170.| 0.51| 50.0 0.611| 1 20.5 170.8 4.6 0.5559 6.340 0.977
2 22. 4| 57419 162.1 0.5454 49.924 0.680 2 22.5 185.3 71.4 0.5445 93.660 0.716

S60
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%/COZMe

HGR CO,Me
R ¥VY2
S
N~ Ph

PhOC

5aa

HPLC

f

ow

condi

rat e

t

ons

-3D aiod ellrmxGlpierog@lapmaold

I=F 60/ 40

= 1=. 02nbdL f mt BNt i on

t R(majLlbr thb.6

15 .nPe%: 2 ,t R( mi no

Racemic Chiral
# Ti me] Area Heig| Widt| Area Symmet | # Ti me| Ar ea Hei g| Wi dt| Area Symmetr
1 11.9 5739 352. 0.51 50. 0 0.611( 1 11.9 4387.9 269.9 0.2496 90.625 0.726
2 15.0 5760.8 289.1 0.5454 49.924 0.680 2 15.0 453.9 23 0.3044 9.375 0.800

Xy CO2Me ) ) . .

H?Rpozgt HPLC conditions: -3Daiod ehlmx@ipiev@lamak |=F 60/ 40
: >\S

NP flow rate = k. 02npmMLf et epti on 1t4i.ndeh:H ,t R( mi no
PhOC

5ab t R ( ma ﬂ ar ﬁ10.4

DADI A, Sig=254 4 Rel=360,100 (E\0# Wy Q1CICH

T220-2-ETQUANRAC.D)

mi

DADI A, Sig=254,4 Re=360,100 (E1G & Q Q\C\ICHEMB2\DATAWANG T1440-1-ETQUANCHIRAL D)

14.955

S 10 15 2 Zomi
Racemic Chir al
# Ti me] Area Heig| Widt| Area Symmet | # Ti me| Area Hei g| Wi dt| Area Symmetr
1 12.7( 1415 80.40 0.27| 49.9 0.771| 1 12.7 1936.6 109.7 0.2699 93.794 0.760
2 15. 0| 14199 70.2 0.3121 50.083 0.799 2 14.9 128.1 6.4 0.3037 6.206 0.786
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\/COZMe

HGR CO,Bn
R £O
S

N~ Ph

HPLC

fl

ow

rate

condi ti

= I=. 02nbdL f i e Nt i

ons

-3Daiod enNrmaxGipierog@lampma i

on

CO,Me
0

/
PhOC 5
t R( majldar mb.8
Sac
DAD1 A, 5ig=254,4 Ref=360,100 (E\0 ¥ T NGT\449-3-THICHRIAL D) DADL A, Sig=254 4 Ref=360,100 (ENO * &/Q Q\C\CHEM32\1\DAT NGT\449-4-RAC D)
mav| 3 o mAU 8
1204 1
500
100
00
0]
0] 00
2] 200]
2] -
100] 3
o] g
25 g ks o 125 3 175 mi 0
25 H 75 1 125 & 17 smi
Racemic Chir al
# Ti me] Area Heig| Widt| Area Symmet | # Ti me| Ar ea Hei g| Wi dt| Area Symmetr
1 14.5( 2764 137.] 0.31| 49.7 0.754| 1 14. 4 12155.9 592.1 0.3155 91.104 0.678
2 15. 0f 27879 125.6 0.3390 50.208 0.788 2 16. 3 1187 51.9 0.3506 8.896 0.803
\/COQMe . . . .
s HPLC conditions:-3Daiod¢ ehlmx @imiew @ la gl
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I=F 60/ 40

1t6i.neel:h ,t R( mi no

EF

flow rate = E 2LV eni enti on 1t8i.me&d:h ,t R( mi no
Sad | t R(majldr hil. A
DADIA, Sig=254,4 Ref=360,100 (E\G¥ “iQQ\C\CHEM32\1\DAT, NGT\456-1-41 RAC.D) DADI A, Sig=254,4 Ref=360,100 (E\O"¥ & Q Q\C\CHEM32\T\DATAWANGT\456-1--41 CHRIAL D)
mauU] 8 maUT 3
60 1 87
o]
o]
ol
27 a0
o]
104 20
25 S 75 10 125 5 175 i
25 < 75 10 125 15 175 i
Racemic Chir al
# Ti me] Area Heig| Widt| Area Symmet | # Ti me| Area Hei g| Wi dt| Area Symmetr
1 14.0 1604.2 76.9 0.3193 50. 2 0.737(1 14.1 1985.9 95.3 0.3172 95.739 0.728
2 18. 1 1588.5 64.8 0.3782 49.754 0.820 2 18. 2 88.4 3.6 0.3763 4.261 0.872



xCoM HPLC conditions I=F

HG R COoMe
R ¥Y2
S (0]

-3Da&iod ehlnx@ipierd & la wGEA ,

flow rate

= 1= f@2npbMLf et anti on 2tli.n®e8. N ,t R( mi no

N g

t R( majldar mB.8

DADL A, Sig=254.4 Ref=360; THIO QUAN RAC 40.3070.0)

DAD1 A, Sig=254,4 Ref=360,100 (WANGT\449-1 THIO QUAN CHIRAL 40 3070.0)
mAU g mAU 8

Racemic Chiral
# Ti me] Area Heig| Wi dt| Area Symmet | # Ti me| Ar ea Hei g| Wi dt| Area Symmetr
1 14. 4| 33154 143 0.3565 50. 2 0.635( 1 14. 4 2120.3 94.7 0.3451 92.629 0.675
2 21. 8 3276 107 0.4733 49.702 0.725 2 21. 8 168. 7 55 0.4727 7.371 0.871
N-O
/
PhMone
HS COMe
@YNE HPLC conditions:-3Daokcdexgpheotpghgddok, £ F
N™ Ph . . . .
PhOC flow rate = EX.mbrlLr/enienti on 2t3i. BB ,t R( mi no
6aa

t R(mapBor pi.a

DADIA, Sig=254,4 Ref=360,100 (E\0'" 0 QICICHE )

DADI A, Sig=254.4 Ref=360,100 (E0"* 7Q C\CICHEMBZLDATAWANG 1464 CHRIAL D)
mAU g

140
120

100

10 20 30 40 50 mi 0 i } i i i
B 2 B Y 50 mi
Racemic Chir al
# Ti me] Area Heig| Widt| Area Symmet | # Ti me| Area Hei g| Wi dt| Area Symmetr
1 22.7 5254 118.9 0.6677 50.0 0.635| 1 23.2 990.2 13.4 1.1813 10.320 0.464
2 30. 5| 5245.7 91.7 0.8635 49.960 0.632 2 30. 8 8604.4 149.5 0.8716 89.680 0.626
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