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Experimental Procedures

General procedure for the synthesis of-butyl ester 2 [Condition A]

To a stirred suspension of N& (1.25 mmol, 2.5 equiv.) in toluene (2.5 mL), e4téd.5 mmol) was
added. The mixture was stirred at room temperature-fon.3The reaction mixture was quenched with

5% HCI solution and extracted with diethyl ethe?(20 mL). The combined organic extracts were
dried over NaSQx, concentrated under reduced pressure, and purified by column chromatography on
silica gel (hexanes/EtOAC) to give the correspondibgtyl ester2.

General procedure for the synthesis of carbogic acid 3 [Condition B]

To a stirred solution of NaBu (1.25 mmol, 2.5 equiv.) in THF (2.5 mL), est€0.5 mmol) was added.

The mixture was stirred at room temperature for 24 h. The reaction mixture was quenched with water
and extracted with diethykker (23 10 mL). The aqueous solution was treated \wih HCI solution

and extracted with diethyl ether {20.0 mL). The combined organic extracts were dried ovesE8a

and concentrated under reduced pressure to give the corresponding carboxglic acid

General procedure for the synthesis di-protected amino acid methyl ester [Condition C]

This gener al procedure is avsliighbtemModi fitaraobnr

Br
o
(0] 0 O O R\‘)kOM
TMS-CI MeO OMe e
R - .+ R NH
\l)kOH OMe TEA, CHCl,, rt
MeO OMe

10a-d

To a stirred solution of {amino acid (3.0 mmol, 1.0 equiv.) in methanol (3.0 mL), trimethylsilyl
chloride (6.0 mmol, 2.0 equiv.) was added &@&nd stirred overnight at room temperature. After the
reaction reached completion, the volatiles were remaneér reduced pressure, and the crude product
was used without any further purification. A suspension-afriino acid methyl ester hydrochloride
(3.0 mmol, 1.0 equiv.) in CHE(4.5 mL) was treated with triethylamine (6.0 mmol, 2.0 equiv.)°a 0

After 5 min, 4,4-(bromomethylene)bis(methoxybenzene) (3.0 mmol, 1.0 equiv.) was added to the
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mixture and stirred overnight at room temperat@dCls (4.5 mL) was added to the mixture, and the
resulting solution was washed with water3(2.5 mL), dried over N&Qi, and concentrated under
reduced pressure, and purified by column chromatography on silica gel (hexanes / EtOAc) t¢-afford
protected amino acid methyl esidl.

General procedure for the synthesis di-protected amino acidt-butyl ester [Condition D]

To a stirred solution d-protected amino acid methyl estéd (0.5 mmol, 1.0 equiv.) in Ci€l; (2.5

mL), NaQBu solution dissolved in THF (1.35 mmol, 2.7 equiv.) was added slowl§Gflthe mixture

was stirred, and the reaction wasmitored by TLC After the reaction reached completion, the mixture
was quenched with saturated MH solution and CECI> (22 10 mL). The combined organic extracts
were dried over N&Qi, and concentrated under reduced pressure, and purified by column
chromatography on silica gel (hexanes/EtOAc) to afféyprotected amino acidbutyl esterll.



Table S1.Equivalent screening for transesterification.
o) 0

NaOtBu
/©)‘\0Me /©)J\0tsu
toluene [0.2 M], 3 h

1e 2e
Entry Equivalent of Na@Bu Yield (%)*
1 2.0 70
2 25 88
3 3.0 89

2All yields are those of isolated products.

Tabl €qg%2.val ent screening for deesterificatioc

O 0]

NaOtBu
@oa - §OH
THF [0.2 M], 24 h
1b 3b
Entry Equivalent of Na@Bu Yield (%)*
1 2.0 53
2 25 60
3 3.0 36

2All yields are those of isolated products.



Confirmation of s sadbd erseeascttei on wi th enol i

OR' THF [0.2 M] OtBu OH
S G S G ¢
(¢} O O

24 h, rt

1n-q 2n-q 3n-q

Crude NMR

Crude NMR

Y PO

o

30 | |
T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45( )4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm
]
il
Crude NMR | “
| ol ‘
oy o .
o) ' L
2p ‘L\ ;”‘T )1 /!
\\/“\//\v/\TrOH
O “\ Il f\
3 | /1 |
| P H\ \"y U d\
T T T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0

1 (ppm)



Crude NMR
I .

OtBu
(JY
| 2q UAWML_L

T T T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)



Deuterium-labeling experiment

(0] NaOtBu-dgy in THF (2.5 equiv) (0]
Ph OMe toluene [0.2 M], rt, 24 h Ph OtBu-dy
1a 6
57% vyield

NaH (60% in mineral oil, 1.25 mmol, 2.5 equiv.) was washed with pent&n2 3L) in a 10 mL round

bottom flask. Dry THF (0.625 mL) was added with argon #8WOH-di; was slowly added to the
mixture. After 5 h at room temperature, toluene (2.5 mL) and methyl benzoate (0.5 mmol) were added,
and the reaction mixture was stirred for 24The reaction was quenched with 5% HCI solution and
extracted with diethyl ether 10 mL). The combined organic extracts were dried oveS8a and
concentrated under reduced pressure, and purified by column chromatography on silica gel
(hexanes/dietHyether 25:1) to afford the deuteridimcorporated-butyl este6 as colorless liquid (57%

yield).

'H NMR (500 MHz, CDCJ) 1i8.00 (d,J = 7.9 Hz, 2H), 7.547.50 (m, 1H), 7.41 (= 7.7 Hz, 2H)*C

NMR (126 MHz, CDC}) 10165.9, 132.5, 132.2, 129.5, 128.3, 80.7, 27.3)(¢t,38.3, 19.3 Hz) ppm;
HRMS (EI) m/z[M]* calcd. for GiHsDsO, 187.1559, found 187.1534
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Tabl.e @Gpiti mi sation of Nprot eatftté¢abatat nyid ooedit teir sn

H';I’PG NaOtBu H';l’PG
oM solvent [0.2 M] O
o) 0
e R |
j\ O O O N0 i “
PG: % “OtBu O H ~o O O o
Boc Trt Phth Dpm Mbh

Entry PG Equiv. of Na@Bu  Solvent Temp. fC) Yield (%) ee(%)°
1 Boc 1.0 toluene rt 7 0

2 Boc 1.0 toluene -15 5 9

3 Trt 2.5 toluene rt-50 n.d n.d
4 Phth 2.0 toluene rt 43 0

5 Dpm 2.0 toluene rt 13 77

6 Mbh 2.0 toluene rt 33 84

7 Mbh 2.0 THF rt 28 0

8 Mbh 2.5 p-xylene rt 42 74

9 Mbh 2.5 cyclohexane rt 60 41
10 Mbh 25 benzene rt 55 70
11 Mbh 2.5 diethyl ether rt 41 21
12 Mbh 2.5 DCM rt 27 92
13 Mbh 2.5 DCM 40 70 73
14 Mbh 25 (2Min THF) DCM rt 91 80
15 Mbh 20(2MinTHF) DCM rt 71 87
16 Mbh 252 Min THF) DCM 0 84 92
17 Mbh 27(2MinTHF) DCM 0 86 94

2All yields are those of isolated producthe enantiomeric excessg was determined by HPL!
analysis.



Analytical data of products

o)
©)L0t5u

2a2d  t eBut yl bemRmddgatee t(izd e compound was synthes
ocedure A. Col 099 %js NMR d bi0d; NI zel@G-0-BI33F, 1.3 H
) ,i77 .4®6 ( m,i7 188, (M, 43HIE NMR 0( 1256 )WEHH) 5. EPCL32. 5
2. 2, 129. 5, 128. 3, 81. 1, 28. 3 ppm. Theée dat a

o)
/©)J\Ot8u

2e teBut ynhetdhyl benZidhaet & i t2e) compound was synt

pr
2H
13

general procedure A. &oINMRI 59D 0l JNIAw iZRIE DIl e2l dHz= 8
2H), 7W=2@.0dHz, 2H), 2.9 NMR, (3R)6, ;NIH. 659 G(DL,01 48BH)0
129. 5, 129. 4, 128. 9, 80. 7, 28. 3, 21. 7 ppm. The:
litetfature

2 teBut yrMetdhoxyblehzjpeatteitl e compound was Sy

to gener al procedure A.HCOMMRTIr( =266 JMByFL®BMCIi el d
2H) ,166 .85 (m, 2H), 3.8 NMR @HI6 JNHGEB. TRBRCLE®EH)LI, 1
124. 6, 113. 5, 80. 6, 55. 5, 28.4 ppm. Thes’e data w

o}
/@*OtBu
NC

29 t eButt y¢ya@nobemgyblae et (2l e compound was sy
gener al procedure A. &oINMRI g S0 0l JNEBlziildz;@Enal@ HY |, =
7.1 457 (m, 2HYE, NIMR5 § 1(2%6, )MHE Y. €DC135. 9, 132. 1,

82. 4ppMm8. Ohese data were consist’ent with those

o)
/©)J\Ot8u
F4C

2 teBut Wit udof bmet hyl ) beme otaittel  2hdmpound wa:

nt
9
12
f

according to gener al proc8ddr EaMR. ( E00 osMiBe §9CDClg L
(d= 8.2 Hz, J2HB,27HB87 RHL,  NMR6@(126 ))MBEH®&H). €6DCL35. 4
134. I, 932.5 Hz), J&e29.39,71 2H25%83H 4297, 2,6 NMR (471
MH z , DEIppm. These data were consistfent with th
0
©)J\Ot8u
NO,
2 teBut yli t oben,z olahtee t(i2t | e compound was synth
procedure A. Yel |"TedwNMBI ( 800 Y)Wz @B1ESHBER(PH) , 8. 36 (
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J= 8. 2, 2. 2, 1J9 Hz7, 1H)2 Iz BOI10H)Htz, 7 .16HE ,(NMR6 2 ( s
(126 MH32U1l6C3D.C4, 148. 3, 135. 3, 13 3p.p9m. 1T2h%e. s5e, dla2t7a.

consistent with those reported in the I|literature

o}
©)‘\Ot8u
B 2 t-But ydr o3nobe (3 ddtee ti tl e compound was synt
gener al procedure A.7%;80 INOWR ¢ s5s0 0l iINpBuzi tdJ;€ Pvdle’/l tHzs 9
1H) ,1T8B8.®3 (m, 18 ,8.70,632.(0d,ddlJ=07HAB, HXH)MHT., 28 . (619,
NMR (126 MHZ64CBCI 135.4, 134.1, 132.pom. 1IT?h%e.s&, dilaZ
were consistemar twed hi  htolse | i terature.

o}
dOtBu

cl

2k t-Butty-t hl2or obel,ZTchaet et i t 1l e compound was synt
gener al procedu e A.5%CDH|INMDMR e(s500 i)MHIZ dXCHYCTe.l d, = ¢
1.5 Hz, 1H¥,975388(dtd1J3 H@,62H3,27HZE NMR, 1.6
(126 MHz)UlGCED.Ca, 133.1, 132. 3, 13 1p.p9m. 1T3hle.sOe, dla3tOa.
consistent withlittheofYset uregported in the

o

O)komu

2n teBut vyl cyclohex@ideartharxyel atoenp@©2nd was syl
to general procedure A QIMRo r(I560Ds;)NBizqtBIED;CLYi2e | d
3.6 Hz, i111.HB)O0, (Im,9N26B, (0,iZT26Y, (b, 66 H) , 711 .34824 ((ms, !
2H) ,711 .13%1 (&, NIWR) ;( 126 )MHHZ5. 8DCIF 9. 7, 44.3pm29. 2,
These data were consih®et éntt ewiat urtehose reported i

OtBu
JJT

20 teBut y(l4ne2t hoxyphenglThacatidtle CdDmpound wa
according to gener al proceddrNeMR. (€00 siIHE 4 9CDCIg L
(b7 8.5 Hz, J=H)8,. 66 H&Z6 (@2H,), 3.79 (s'CT3INMR G126 (

MHz, gfmoOugli1. 4, 158.7, 130.3, 1ppmO0, ThedeOdaB8a. &er B
with those repdrted in the |literature.
W(OtBu
o}
%p t-Boutyl 0 C p)alnhoea ttei t(l2e compound was synt

gener al procedure A. WeNMBwW(500uwuMR2z 29c®CH 5= HZ 9 %;
2H) ,i11581 (m, 2H),il1284 (s, BYH). 001 HEBAN@BM,)(;126 MHz,
cCb@lu173. 5, 80. 0, 35. 8, 31.8pp2n9. Zhezd®. at 28 w,r e
with those repdrted in the |iterature.
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OtBu
Y

2q teBut yclyc2 ohexyd),dcet it €l ¢ 2compound was synt
gener al procedure A. &oINMRI € 59D 0l JNRw i€ DY6il 9l dH z= 9
2H) ,711.609 ( m, 6 H) 3R11.0473 ((ns, 70 39%8H),,( L .ONMMR ;( 126 MHz,
cb@lu172. 8, 80. 0, 43.6, pBpPm2, HBRNESn] zMARM]ald ,c d26 .fd,r
CH9199. 1698, found 199. 1698

(0]

ﬁomu
2
N

r t eButemet hyl ni aptiThat ¢i (Re compound was sy
gener al procedure A. 1WeNMI®W(5®@1ug)M]I62,(UX](‘;®(2U 0= H& 8 %;
1H), 8J=088.(d,d,2.2 Hz,81H)Hz,7.1H) (d2.'®8 NMR, (3R,
MHz, {DX64. 7, 162. 6, 150. 5, 137pr2m, 1IRBM3n/ (ZAARR). 8
[ M+ H]al cdiHiNMN®Ir94C 1181, found 194.1183

OtBu
C : >
N (0]
H

2s t-Bout yH-i nH-2d &r boxys), atTehe( 2t i t 1 e comp
0 general pr oc®#d NrMR A .5 0Wh iMitez ,&PCI O
(d,d 4 H¥= 81LH),, 07..6472H2(8d d{,H)i7 1 HI3 4
MR (9H2}6 j)MH& 1. €pPC136.8, 129.1, 127.
, 28.5 ppm. These data were consi sten

hizopdhaemkeoxyt)h,at €Ehe(2titl e compo.l
ding to gener al Hp rNavkRe d(usr0e0 AMH zC
n,i7 283 , (M, 4ZHHYE, NIMR6 3 1(2s5, 3)MHH),; CLC
. 9, 129. 8, pb2n6. Mhek25 .dAa,t al
reported in the |iterature

O =
FwN>s
® »

2u teButyl t 8¢
to gener al proce
1.3 Hz, 183 ,5.70 .4
MHz , Q:ﬂDJCGll:BES 1,
those reportéd in

exw)) atThe(Rit]| es ycndnhpeosu nzde dw aasc C ¢
e A!H QIMRo r( 150 Ds )MAiz gilldGdD;C3 YT e | d
A dHI=, 51 H), 37.70 Hz(EAMNR @113 (
2.8, 13plp M., Tlh2e7s. &6, d a8tla 8we r2e8 . &
he |l iterature.

teButyl -2car ®do x w)l ahte t(i2tl e compound was synt
|

gener a proesdut & gA. d&lo NI d 59 09:3@;z 156 GIBCI(1 H) ,
7.08=(@&,5 Hz, 1H)3. &b, 45. {dHdz 'C1NMR (@136 )iz, 9ED
158.2, 146.0, 145.8, 117.0, 111.7th828e0Orep8r8epgp
litetature
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é OtBu

2w teBut yplhenyl prowpThéeéatiet( @& compound was syl
to gener al procedure A. HPaIMR Y e&Il0I00 YNiAlIzigeOUEERC;I( Yi el
2H) ,i77.385 (m,i7182, (m, 383HYE NMR 4( (26, )NEHE) 3. ZPCL33. 0
130.4, 128.6, 120.1, 83.8, 83.6, 82.2, 28.2 ppm.
it

efature.

0]

X OtBu

2x t eButtyrlacnnsnnamaiTkhre (Ritl e compound was synt
= (

gener al procedure A. Cto | MMR e(s500 iz)idZ 6dQIGH Cll6l. D =
Hz, 1HY, 48.6®,1728),(m, 42H)16 .60 3Kz ,( dL,HH) ,NMR. 54 2(6s ,
MHz, fSDC66. 4, 143. 6, 134. 8, 130.pp,m.1ZTdh.es,e Wd2ag .al
consistent with tho*'se reported in the |iterature
(0]
@oa
2 Ethyl bem)@bat ei (RPe compound was synthesized

A. Colorless |IHqWM®K; (Bi0@I JMiEz OBEWCI. 2 Hz, J2H), 7.
7.4 Hz, 1VH)7.8. 82, JBHY, 14H237J¢7.,1 1HBINNR)(;126
MHz, £DKC66.7, 132.8, 130. 6p,pml29T.hée,s el 2d8a.tda, weelr.el ,c

those reportedd in the I|iterature.

(6]
@o;‘m

2b | sopropyl & pTehnez otait tel e 2compound was synthes
procedure A. Col or PHe sNsMR i (g5u0i Od 3)Mildzi @4)@D Bl. ¥ 8 thz , 2 H)
7.54=(¥,4 Hz, JEHY, 77TH435QHB, (&, 33#H)6. 4. B&, (6H) ;
NMR (126 MHZl6

6CDBCI 132. 8, 131. 1ppm29Thesd28ata
h

consistent wit those reported in the I|iterature

¢ t ePetnt y | b én)z oTahtee t(i2 1 e compound was synth
ure A. Col or PHe sNsMR i(g5u0i Od 3Mitdvzi @0IGD Gl. 9 9 thz , 2 H)
1.4 Hz, JA2H].,77HA1J2ZHY, 51H28s@epbH)IE. 5788 (t
FH)NMR (126 MiHB5.8DCIL32.5, 132.2, 1»%9m5, 128
data were consistent® with those reported i

3a3d Benzoi c-3alJhi {I3@a compound was synthesized a
B. White so099% NWMRI(dBO00 gMH2 , S EDLHB, 0B. Z20n,i 2H), 7
7.59 (m, UH)1078494C NMR, ( 22§ sMHZ2. CTPC1348. 6, 130
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1

3

- —~T
z&”

~

= 00T

28. 6

3e
oce
= 8.
T

Qo

d

h

ppm. These data were con®isten

OH

4-Met hyl benzagTlke atciidl d 3@d mpound

u
0 Hz, 2HE , NMR4@4126 j)NBH) ,E€DCL44.
ese data were consistetht with

re B. Whi ttHe NMR i(d5 0 0Y iodil8 - WECB®I%2

t wi th those

wa s

synt hes

Hz , 2H),

8, 130.4, 1

t hos

e report

OH
o)

3 4-Methoxybenz,6he acttde(8bmpound was synthe:c
rocedur B. Whi tlt¢ NMR i (d500i ML, 2=BMRIGPH) ,J=7. 89 (
.8 Hz, 2th=) 8 .77. OHlz ,( d2 H), NMR8Z 1(2$, M3E) 6 7DMSO 162. 8
31.:3,0,12113.8, 55.4 ppm. These data wé&re consi s

o]

o
NC

R TO

=T

3 4CyanobenzoiTcheactiid [(e3gc)ompound was synthes
rocedure B. Whi ttHe MNMRSI060; MHi&l 8C.D5EA 8PDHY; ,J=8 808 ( ,
z, 2H) J=7893 H@A,NMRI)( 126 MHB56. TCDCI1L34. 9, 132. 7,
15.1 ppm. These data were con®istent with those

0]

3h 4(Trifluoromethg@ghAhkeenzoie img oun

o gener al procedur &60;'8. NWRl(éG\@:@Mdﬁ) :blY

24=( @&, 0 Hz, J=H)8, 37 ;H&8 NE@&,)MHZzA6 e t-d)i 6 6 .

34.b=(G2.3 Hz), Jk231328 282 B;=4 R(7qL;1 B IHI R

cetdi€3ppm. These data were consi stiédnt
0

3j
r

f
oc e dwWhriet eB.sYile®ddH =N MR
.8 Hz, iTHP7 §m09 1H¥, 8:

Blitrobenzao,Tcheaciid!|l €3 compound

8.7 H& ,NMR)(126 )MiHZ,0.0ODCIL 4

BromobenzE3fheacidtl|l e <c und
(5@&e e
70812 (
S13

wa s

8. 5,

was

mp o u h
dﬂ)ﬂb $2 1H)J=8.15 (
ddd1Jo Hz9 1H

JH&H,)

was Syl

a1 dny,

5, 135.2
MH4 7, 1

wi t h the

synt hesi

B. Whi ttHe NMR i (d50 OV )Ml @PS =Q@BGIY; H)8 . 482 5 6

136. 0,

7
5.4 ppm. These data were®consistent wit

synt hes
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NMR (l12@ckKHRHEE66. 2, 136.6, 133. 7ppm33These3tiaba
consistent with those reported in the |l iterature

0O

L
Cl

%k Zhlorobeng®iTheatidl e compound was synt
ocedure B. Wh®%tH MNMR i(d5@ce Md)niel=- 60 1H)7. &4 9
. 1HiD7,. 570. 5(9m, i 72.H)8, (AEC,4BIMR) (126 e Miip66. 8, 13
3.6, 132.2, ppdnl. Thek*l.dat alwer& consi st?ent

hes

pr 6
(m 3.7
13 wi t

0O

OAOH

3n Cycl ohexanecarr),ﬂ'dmeyId:idmlmbmuhd Wwas synthesi ze

gener al procedure B.HWMREe( 500 i;)MHi2YOEDEH)YXr, 82 %30
J= 11.2, 3.6 8z,13.H), 2.1A1HHH,d{J2H)L,25HTY., §0h, i BITH] , 1.
( m, 2H112 1(. B4 3NHI\)IR (126 )MIHB83.2DCKU 3. 1,p mn8.. 8T, h e2sbe 8
data were consistent with those reported in the
WOH
~0 (6]

30 ®2Met hoxyphenyl Jopdbeiciated cohpound wa s
according to general proclelddMBR B50Br)Ni®niZd ABCH; Y
(m, 2HH,8846.0mh, 2H), 3.8 NMR IHRSG6 PIHTB. BHPCILBW). ;0
130. 6, 125. 6,31rhpm2 ThE8sd,ddta were consstent w
\/\/\/\H/OH

0

3p Oct anoipy, alchied t(i3d3 l e compound was synthe
procedure B. Col or I'He sNsMR i(g5u0i 0d 3Mildz @ H@DGl. B 7Rz, 2H)
1.63)=(d*, 9, 7.6 .R2, (2H) JBEH)E,390 HXSNEBRH,)(;126 )MHz, CLC
4180. 0, 34.1, 31.8, pdM.2Th2%e0,da24. &ver22cdHnslst2
the | i®terature.

OH
(rY

3q 2Cycl ohexy !l a)gTehd ct iatclied o d@Bmpound was synthes
(

e
d,
1

procedure B. Yel | tHw NIMRq  i5d;0 J)Wiletl, 8 8DLH) %=26 22
Hz, 2HL, 61.8Mm,i16M2, (h, 328 ,120..7,4 7.dal,ti03.910 Hzm, 1|
2H}E NMR (126 )MH80. CPCH 2 .216,. 23p4p28,. T3MBesle data wer e
with those repdrted in the |literature.
o
Ny oH

% 6Met hylnicot)iThmiectacile@ Cc®mpound was synthes

procedure B. Yell "l wWNMEB 0@ ; MWiI-R)IUBM&EPOO %; 5 Hz, 1H)
8.61U=(8,2 Hz, J4H8,27H84 1HE NMR 76126, Ml 4DMS O
158. 5, 143.5, 143. 3, 127.0, 126. 8, 20.5 ppm. Th
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|l itefYature.

OH
I
N (6]

H

3s IH-l nd-@t @ar boxyl 9, Thact dt (8 compound was synt
gener al pBroocvend usroel iBd*H WiMRl d 50 05 Oflizl,2 . BNRSAH) , 11. 7
(s, 1H)J= 78..04 Hzd,JEHB, 37 H&¥Y7 .U&B) ,( M77.72B), (&, 12H) ;
NMR (126 MHgUleRPMBQ 137.2, 128.24, 0L26aA@m51T46F¢e 3]
data were consistent wi®h those reported in the
@HOH

s o

3t Be mjztof i o-phaemlroxy !l it)cThacitdi t( & compound was
according to generasobr odoredile eNIVRR: (BRWe Mbezl,| oDMS O
13.48 (s, 1H)I7.®311 m(i7,28BH) W BNMR) ;(126 MHik, DMSQ
163. 6, 141. 4, 138. 8, 134. 8, 130. 3, 127.0, 125.7
thosedremorttheé® | iterature.

3u Thi of2benboxy!l ugcTheaecitd t(3® compound was synt
gener al procedure B.H WhNR e( 55000 pMH 2 ,YS @DEH)=, 576.99; 1
J= 3.8, 1.2 H=z=, 5118), 17 26 60=( ¢4d 9) , 3YE8 INBMAR, d(d1LIR)6; MHz ,
cbQ@luie7. 7, 135. 2, plp3m.. 2T,h els3e3 .d0a,t al 2wBe.r2e consi st en
l'ite¥Yature.

EHOH
o]

e}

% Fur-amarboxylvwdhacidt( 8 compound was synthes
procedureoBi dBeiige | NIMR (652000, J)MIHA, $§ CDCH) , J=70686 (d,
Hz, 1H) J=73.3% Ha, I=H)3,. 56,. 512.€6( MHEkR, (11F2)6; s)NIHB 3. TDC/|
147. 6, 143. 9, 120. 4, 112.5 ppm. dTheseée héddtd atweme L

0
=~ "OH
W 3Phenyl propwdhiectacileé c€cd®mpound was synthe:
procedure B. Bei ge NsMR i(d5;0 OY kMiH &, A D2PMHY; ,J=7763 (d,
Hz, 2H),J=71850(d8, 9 JHz7. IHMZ K NNRB;L26 )MHE 4. EDCI
132. 6, 130. 9, 129pm@., THOs®, dB8MYadweBd. Zonsi stent
l'ite¥ature
0
A

 tramsnnami cx),Talcd dt i(t3l e compound was synthes
procedure B. Whi tHe NsMR i(d5;0 OY g\l 20, 2= bGHPH;, J=716810 ( d,
Hz, 1H) ,J=7.65®B,( ®d,8i7H36 2h), I#H) 1860 4z NMRH)Y 126

MHz, gDiCaz2. 7, 147. 3, 134. 2ppin30Thest28ala wWE8eb5c
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those reportéld in the |iterature.

° OMe
/

0
MeO

8 ( 1R, 2 RDi3rRe t41By) | bi c¥ehdfdR carblokgPhaet et i(t8)e
compound was synthesized accordi nti NMRr ¢ 5®&0e MHe .,
cCDQIu6 . ddJ« 5.5, 3.2 H= 518), 26.80Hz(dd,H), 3.71 (s
(U 4.1 Hz, 1H), 3.26 (Js, 41183), 1351 Hz(8S1%)Hr,1.5DHJ
1.46J«dd.,8, 1!&® NMR (1126 MHZG, CDT8. 9, 137.7, 135
48.0, 47.8, 47.5, 47.2, 45.8 ppm. These® data wer
0 OtBu 0 OMe
7 + 7

o
MeO tBuO

9 (major) 9" (minor) (1S, 2R2t3eB,u4 R)metdhyl [Ri Qy-8§ dze-p3t
dicarboxVhattei (9¢ compound was synthesized accol
l i gui dpOYi Nbdatt empt was made tHo NMRpd bsdt0esMHlze (ICD
u6 . &= 5.5, 3. lormer,sjbH O&lo®*m,i <« H both i somers), 3
1.50=(8,8 Hz, 1HWabd&h6&gRs @mer)s )34.313 Hz#,, 1H), 3.06

(ddls 4.4, 1.6 Hz, 1H)E, 1174Mi(HAHSBH) ,13427(dt,
H), 3.08J¢mé.4aH)1. @lB8p (b)), 1H}@ INMR O( I %6 ¢
MHz , gLjl or7 4. 1, 173. 7, 137. 8, 135. 2, 8WIi. mor 51. 8
a175. 3, 17123 5%.,0,1 3870..65,, 52. 1, 49 .pOp,m. 4 7T.h8e,s e4 7d. a5, a
consistent with tho%e reported in the |iterature

MEO”!!OME
NH
~_OMe

0
10a (S-Met hyI( binef{ hoxyphenyl )3mpertemwyll )pa mipram)o a t
(10BHhe title scommathresiwwaed according t do’brener al
15(cR. 1, Mé@H): = 89P2 . NMR=( 500 MRAZziF0AWCIGH) ,
7.i77 12 (m, 2H)8. 6.1z, (HHB, 76 HZ8 JEHB, 76 HZ2 Qd), 4
1H), 3=7%.0dHz, 6H), J=64. (s, 5380) HF=3.1438)4(,d &5,.996 F
1H), 2J=8813.dd,, 7.8 Hz'E NMR, (126G6)N@EILS5.EPCL58. 7, 1
137. 7, 137. 0, 135. 1, 129. 6, 128. 5, 128. 3, 128. 3,
pprmiRMS MEtMc al cdaH @405 1940, found 405. 1962

MEO”lOMe
TB
SO NH

~_OMe

o)

100 S-Met h-f({ B-me¢ hoxyphenyl }3reft(htyelr)ta mi n
butyldimethylsilyl)oxyheheéemyl)p pgpompanonat evaGlBly)nt
general procedud’=@..(@Col por We @H )dp i*H ;8IBR; (500 MHz,

S16



CDQI7. 212=( 8 Hz, J2H$ ., 6 7HA1J2HS, 4 7HDIB.ZB) ( m6. BH)
4.69 (s, I )4 73 Hz6 (6H,), 3I=6F.6¢s,63M)HI3. BH)F,dA, |
13.5, 6.9 HZzH) ,2H). 012.(0%5,'TBENMR 0128 JNHZ56EPCL58. 7
158.7, 154.5, 137.0, 135.1, 130.5, 130.5, 128.5,
39.5, 2B.8,pRES 4MEIMcal cdsHsN@6E3G. 2754, found 53¢

OMe

o)

10c -Met hy( ( binethoxyphenyl )methyl)amino)p
The title compo nd was synthesized W@ts82&Bng to
0.1, Me @H); H M%( 00 JMRAZIF5 GBCI2 H)7 . 2.62 & m,i 2H) , ¢
6.82 (m, 4H), =760 (57 HJzI—,I),6H3.,7JE.(7/(2,1($-I,2,3I-:H)—|,),32
1H), U=32.@0QdHz NMRH)(;126 )MHZ6. CDCHL58. 7, 136.9, 13
128.4, 113.9, 113.9, 64.HRMS5mEEM]c5a5.c3d.H.HM@.r4,C 51 .
329.1627, found 329.1630

10d -Met Ry I( b-methoxyphenyl (mett hyll )peemit rmmn)o a |

Qihe title compound was synthesized @%o0rding
cH. 1, MWeé@H); H BMB, (500 JMAz IPEDPSL 7 Hz, J2H), 7.
Hz, 283 ,1%.86 §.d8,Hz, i33H}J3 @m,73%9K¥)s8.3HIG. Bd@
712 9GO0 (m,il 243, (th, 5FH)6,. 70 .Hoz4, I3dHB , 6 0B 5N MR ) :

6 MH3Ul 7G6D a3, 158. 7, 158. 6, 137.2, 135. 2, 128.(
4, 24.8, RV M ®G2 capd @37 1C 2097, found 371

MEO”!OME

OtBu

o

1a 9t eButyl 2-((b-me(hoxyphenyl }3met hyl)
phenyl propagmbatéi {Leéda)ompound was synthesized a
Colorl d8%-1Qi(co;. 1[, Me @HB)®H);'H NMR (500 3)NMIAziZ7 ABC I(
7H) ,i177 .02 (m,i6 2H3 , (B, 79H), 4=700(68, HAHF6HB,073Hz2 49,
1H),i122 .8%2 ( m, 2H), 2. 0685 NMR (1H)6 )MHBB. §RCLDH.)6G, 1
138.0, 137.2, 18542,12&92,7,12@855,112.9, 113. 38,
28. 2 HRMS MEkMlcal cdHsN@Q447TC. 2410, found 447.2407;
Chir ®OIDplakhexane/ i sopropyl = 99:1, waverlmerdd@tl® =
min (major), 12.5 min (minor)
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MeO”!lOMe
TBSO

NH

~_OtBu

o)

11b -t eBut yH (b2Zmeft Aoxyphenyl }3eft(htyelr)ta mi n
butyl di methylsilylgokkIFheheényl pr pompaocmoat was synt
general procedutf’=R.dCol pr We @850;i*H NMR (500 MHz,
CDQII7. A4=(8.6 Hz, J2HB, 67HZ27 JRHB, 47HD7 XP=H)1,8.62,80

8.8 Hz, 6H), 4J=741Q.s5 HzH)IF6 I8).,083H¢AxD,. KRA),,( m2 . 2H) ,
(s, 1H), 1.42 (s, OHE, NMROZ 16, ) MAAF)4, aODCANFD 8( 6, 4
154.3, 137.3%30185 130.7, 128.6, 128.4, 119.8, 11
28. 2, 28.@8p MR8S4 MEEMlcal cdsHsW @SB 7C7 . 3224, found 57
HPLC anal ysABH (Che xar @/aiksopropyl = 99:1, wavele
mL/ mirg) 10t 9 min (major), 12.7 min (minor)
MeOOMe

NH

/YOtBu

o}

e -t eBut (I ( b-methoxyphenyl )met hyl ),ami no) y
The title compound was synthesized @%€810&dBng to
0.1, Me@H); H RBRRIBR,; (500 MMAz 32€DP8L 6 Hz, J2HB, 77H24 (
2H) , 6J848 .(d,Hz, J2HB, 76 H&80D ee#®), M. 7% .0Os HzLH)6H)3. 7
J= 7.0 Hz, 1H), 2.04 (@@s, 718H) HZINMMBH)(( 526 9MHz, 1CDC
175. 6, 158. 7, 158. 7, 197.213195.80.22866, 1128514
HRMS MmEiNlcal cdoH @37 1C. 2097, f olPh€ anal 98ARB; Chir
H (hexane/isopropyl = 99:1, wavgesl €elrnlgt7h nd n2 I Oman no,r
min (minor)
MeOOMe

NH

)\/j\ﬂ/OtBu

o}

1d 9t eBut yl ((b2Zme(hoxyphenyl }met hyl)
met hyl pentambat ¢i (Lédsygmphersd zewds according to ¢
Colorl gJ8%-30i(@D;. 1], Weé @H )d; 'H WM®; (500 3MHz IJ3IGDHCI
8.6 Hz, 2H)8.7. HZ, (&8H)2,3.69.,828.(7ddHz, 4X) ,174.07 Hz(,s
6HB, 05JH d&l.,5, 5. 911H87 (k) , 2H) 9b11 347 ((Mms, 2AHEH),, 01 .8
6.7 Hz, 3H) 6.6. &z NMRH)(;126 )MHZ5. 8pCL58. 7, 158. 6,
128. 7, 128.3, 113.9, 1 1433..84,, 8208..73,, 6244HPOMS 5283E B2), 52
m/ § MlJcal cd.H:sfN@Ar4d 13. 256 6, folHPIL C 408 a2yB0ISA Chir
(hexane/isopropyl = 97:3, wavelgeEngt.l =mi 26 Q mmam,o r
min (minor)
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13a Benzami dtoedstutt wyll car b,onhaet et i(tll3ea) compoun

synthesized according to gener al PO Gc éHd uWMR A. WI
(500 MHRG7 .CaeCHA( 7.5 Hz, J2H).,4 7THA8IA WY}, ., 6 THAO0 ZH), 6
1H) ,7144 226 (m, 2J&) ,103 .47 2 5(.dtd HzL,E ANHW)R, (L .2673;)NMHs, THD)X
167.7, 153.7, 134.3, 131.7, HRBS6MELN|Tall¢cd .82f @r,
CtHiNQ265. 1314, found 265.1327

13b -2Benzampbenyl ptredpitlyl carbofibee ti(t1Béd)
compound was synthesized accor dp?fred 6t(c® .dgle n ereaddH)p r
Yield = 8896 ;'m. NMR=( 960 MRz AJEDCIL 4 Hz, J2HJ, 4 7. 4¢

Hz, 1H)J= 77..462 Hzi7, .218) ( m7i7 220 , ( M, 28=H)8,. 06 .Hz6, (1dH) ,
4.52 (m, 18 ,150..21,7 X1d.dxd,, 4=418z7, 26) 2 Bz pTA.HHd, 2
8.0 Hzl,. 4BH)l&, NMR) (126 MHB,7.aDCIL53.9, 137.2, 13
128.8, 128.7, 127.1, 127.0, 82.9/[z8¥H]lal cHO. &,0r 3
C:H.NQ356. 1862, found 356. 1868

o)

HN—

(0] Ph

0o
tBuO

13¢ (S-2Benza®indbhy lthelstiytlyl car hbPmatei (118 cd omp c
was synthesized according tUe?%=g%.f6Or. al, pWadHed ux e
7% m. p.-93 ;82 NMR (500 )MAz HYEDTI| 3 Hz, J2H)..3 7THB0 I H)
7.448=(7,5 Hz, JEHB, 96 HZ2 @a)11.43,375.(4dhdHz0, (1nM) ,2 HY).
2.4 95 (m, 1H), 1= 46. § sHz INHORI) (:11.2062 )N(&tB,7 . GDCL 54 . 0
134.7, 131.6, 128.6, 127.1, B8HRRMS ®HNE,alx4d..3,f 029
CHNQ307. 1784, found 307.1770
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'H NMR and 13C NMR spectra of the products
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