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#eneral Information."$%%"&'"()*+",-."&/0"()*"123456,"7363"63486.3."91:-;"<,6:,-"=-:5>"?%91"@AA"BC/DC@"E#+"&'"@AA"

)'FG"86"<,6:,-"#3H:-:"/AA" BIADJ"E#+" &/0"IJ")'FG"1234568H35361",5" ,HK:3-5" 53H236,5963" :-"0L0%/D"0M3H:4,%" 1M:N51",63"

6328653." :-"2,651"236"H:%%:8-",1" N8%%871O"4M3H:4,%" 1M:N5+"H9%5:2%:4:5>" B1"P"1:-;%35+"."P".89K%35+" 5"P" 56:2%35+"Q"P"Q9,6535+"H"P"

H9%5:2%35+"K6"P"K68,.G+"4892%:-;"48-15,-5+",-.":-53;6,5:8-D""R-N6,63."123456,"7363"63486.3."8-","(:48%35"(3S91"TIA"UVWR*"XY?"

12345682M858H3536D"Z25:4,%"685,5:8-1"7363"63486.3."8-",-"$=VZ?Z["RRR".:;:5,%"28%,6:H3536",5"J\C"-H+",-."7363"6328653.",1"

]!^L"B48-43-56,5:8-GD"$-,%>5:4,%"5M:-"%,>36"4M68H,58;6,2M>"7,1"236N86H3."91:-;"X)L"AD!J"HH"1:%:4,";3%"TAWU"2%,531D""U%,1M"

48%9H-"4M68H,58;6,2M>"7,1"236N86H3."8-"Y86K3-5"V34M-8%8;:31"TA"_"1:%:4,";3%D"0M:6,%"'?[0",-,%>1:1"7,1"236N86H3."91:-;"

,-"$;:%3-5"&&AA"136:31"'?[0"7:5M",".:8.3",66,>".3534586D"0M:6,%"48%9H-1":-4%9.3"0M:6,%43%`ZL"B0M:6,%"V34M-8%8;:31"R-4D+"

!@4Ha@DTHH" RDLDG" ,-."0M:6,%2,E`$LW'" B0M:6,%" V34M-8%8;:31" R-4D+" !J4H" a" @DT"HH" RDLDGD"':;MW6318%95:8-"H,11" 123456,"

7363"8K5,:-3.":-"5M3"b8158-"=-:c361:5>"0M3H:4,%"R-1569H3-5,5:8-"03-536"91:-;","d,5361"eWVZU"H,11"1234568H3536D"[87W

6318%95:8-"H,11"7363"236N86H3."8-","):468),11"fe"!AAA"H,11"1234568H3536D"$%%"63,45:8-1"7363"236N86H3."9-.36",6;8-+":-"

8c3-".6:3.";%,117,63"7:5M"H,;-35:4" 15:66:-;D" BRGWbR(Z[",-." BSGWbR(Z["7363 2964M,13." N68H"YV*X)",-."913."7:5M895"

N965M36"296:N:4,5:8-D"BSGW<$?Z[+"BRGW<$?Z[+"BSGW<$(Z[",-."BRGW<$(Z["7363"2964M,13."N68H"$%.6:4M",-."913."7:5M895"

N965M36" 296:4:N:4,5:8-D" " $%%" 85M36" bR(Z[" .36:c,5:c31" 7363" 2632,63." ,4486.:-;" 58" E-87-" %:536,5963" 26843.963D]&^" " $%%" ,4>%"

:H:-31"7363"1>-5M31:F3.",4486.:-;"58"E-87-"%:536,5963"26843.9631D]!^" "L32685345:8-"8N"4M:6,%",H:.3"7,1".8-3"N8%%87:-;"5M3"

26843.963"8N"?6,55:"35D",%D]/^"

"



!"

"

General Procedure for Preparation of Di(n-butyl)-alkenyl- and arylboronates 

#" $%%"&'" ()*+,-./*-" .(0+-" 1(22(&" 34567" *80/99*-" :/2;" 62/." 15." :56" <;5.=*-" :/2;" 2;*" <(..*69(+-/+=" 1(.(+/<" 5</-" >?@A"

&&(4BC"n,1025+(4" >$%"&'BC"<;4(.(3(.&">?%"&'B"5+-"345&*"-./*-"D=EFG">$%"=B@"H;*".*5<2/(+":56".*340I*-"()*.+/=;2@"H;*"

-.J/+=" 5=*+26" :*.*" 3/42*.*-" (33" via" <*4/2*" 1*-" 5+-" 2;*" .*6042/+=" 3/42.52*" :56" 2.*52*-" :/2;" $%" &'" 5+;J-.(06" 2(40*+*" 5+-"

<(+<*+2.52*-"0+-*.".*-0<*-"9.*660.*@"H;*".*6/-0*":56"945<*-"0+-*.";/=;")5<00&"3(."?";"2("9044"(33"2;*".*&5/+/+="1025+(4@"

H;*".*6042/+="-/102J41(.(+52*":56"06*-"2("9.*95.*"2;*"$@%"D"2(40*+*"6(402/(+":/2;(02"30.2;*."90./3/<52/(+@""

"

General Procedure for Arylboronate Addition to Acyl Imines 

"

#"$A"&'"()*+,-./*-".(0+-"1(22(&"34567":56"<;5.=*-":/2;"62/."15."5+-"3406;*-":/2;"#.@"H("2;*"34567":56"5--*-"5<J4"/&/+*"

>%@?A" &&(4BC" 5+-" >SB,!C!K,L.?,LMNF' >$O@O" &=C" %@%!PA" &(4B@" H;*" 34567" :56" 3/22*-" :/2;" 5" 6*920&" 5+-" 945<*-" 0+-*." 5+"

52&(69;*.*"(3"#.@"H("2;*"34567":56"5--*-"2(40*+*">?@A"&'B"5+-"2;*"&/I20.*":56"62/..*-"52"%QR@"S/102J4"5.J41(.(+52* >?A%"!'C"

%@?A"&&(4C"$@%"D"/+"2(40*+*B":56"5--*-"-.(9":/6*"2("2;*".*5<2/(+"6(402/(+@"H;*".*6042/+=".*5<2/(+"&/I20.*":56"62/..*-"52"%QR"

5+-" 544(:*-" 2(":5.&" 2(" .2" 3(." $T;@"H;*" .*5<2/(+"&/I20.*":56" 2;*+" 80*+<;*-":/2;":52*." >A@%"&'B" 5+-" -/402*-":/2;" *2;J4"

5<*252*">A@%"&'B@"H;*"1/9;56/<"&/I20.*":56"62/..*-"52".((&"2*&9*.520.*"3(."$%"&/+@"H;*"(.=5+/<"45J*.":56"6*95.52*-"5+-"2;*"

580*(06" 45J*." :56" *I2.5<2*-" :/2;" *2;J4" 5<*252*" >?UA@%" &'B@" H;*" (.=5+/<" 45J*.6" :*.*" <(&1/+*-C" -./*-" ()*." N5?EFG" 5+-"

3/42*.*-@"H;*"3/42.52*":56"<(+<*+2.52*-"in vacuo 52"?A"QR@"H;*".*6042/+=".*6/-0*":56"601V*<2*-"2("3456;"<;.(&52(=.59;J"()*."

6/4/<5"=*4"2("533(.-"2;*"-/5.J4&*2;J4"5&/-*@"

"

(R)-N-((4-methoxyphenyl)(phenyl)methyl)benzamide ((R)-catalyst was used in this case.) 

"

"

W(44(:/+=" 2;*" =*+*.54" 9.(<*-0.*C" 2;*" <.0-*" &/I20.*" :56" 90./3/*-" 1J" 3456;" <(40&+"

<;.(&52(=.59;J":/2;"*402/(+"1J"$A,!%X"*2;J4"5<*252*"/+";*I5+*6"2("533(.-"2;*"9.(-0<2"56"5"

:;/2*" 6(4/-@"Yield:" O!" &=C" T%XY" er:" ZT[?Y" [!]D
 23" \" ]$T@TQ" ><" \" $@%C" R^R4!BY" HPLC 

Analysis," 2."&/+(.[" Z@TT"&/+@C" 2."&5V(.[" $?@$"&/+@C" _R;/.54<*4
`FS" <(40&+C" ?G<&UG@O"&&"

M@S@C"^*I5+*6[Ma#"\"TA[$AC"$@%"&'b&/+cY"1H NMR">G%%"D^dC"RSR4!B[""P@T?">-C"e"\"P@?"^dC"

?^BC"P@A$">2C"e"\"P@?"^dC"$^BC"P@GG">2C"e"\"P@?"^dC"?^BC"P@!A,P@?T">&C"A^BC"P@?$">-C"e"\"T@G"^dC"?^BC"O@TT">-C"e"\"T@G"^dC"?^BC"

O@O!">-C"e"\"P@O"^dC"$^BC"O@G%">-C"e"\"P@O"^dC"$^BC"!@T%">6C"!^BY"13
C NMR >PA@%"D^dC"RSR4!B[""$OO@GC"$AZ@%C"$G$@OC"$!G@!C"

$!!@OC"$!$@PC"$?T@PGC"$?T@P%C"$?T@OC"$?P@AC"$?P@!C"$?P@%C"$$G@$C"AO@ZC"AA@!Y"IR" >2;/+" 3/4&C" <&,$B["!!%$C"?Z?AC"$O!GC"$A$%C"

$GTTC"$?GTC"$$POC"$%!%C"OZOY"HRMS["<54<K-"3(.">D]N5B]"R?$^$ZNF?N5["!G%@$!$!Y"3(0+-["!G%@$?ZZ@"

 

(S)-N-((4-bromophenyl)phenyl)methyl)benzamide ((S)-catalyst was used in this case)   

"

"

"

W(44(:/+=" 2;*" =*+*.54" 9.(<*-0.*C" 2;*" <.0-*" &/I20.*" :56" 90./3/*-" 1J" 3456;" <(40&+"

<;.(&52(=.59;J":/2;"*402/(+"1J"?%X"*2;*."/+";*I5+*"2("533(.-"2;*"9.(-0<2"56"5":;/2*"6(4/-@ 

Yield:"&=C"XY"er:"ZT[?Y"[!]D
 23"\",$%@!Q"><"\%@$C"R^R4!BY"HPLC Analysis,"2."&/+(.["P@$"&/+@C"

2."&5V(.["P@T"&/+@C" _R;/.54<*4
`FS"<(40&+C"?G<&UG@O"&&"M@S@C"^*I5+*6[Ma#"\"Z%[$%C"$@%"&'b&/+cY" "1H NMR" >G%%"D^dC"

RSR4!B["""O@!?">-C"J \"$%@G^dC"$^B"""O@AO">-C"J \"$%@GC$^B"""P@$?">-C"J \"$$@O^dC"?^B"""P@?O">&C"G^B"""P@G$">&C"A^B"""P@PG"

>-C"J \"Z@?^dB"13
C NMR >PA@%"D^dC"RSR4!B["""AO@ZC"$?$@GC"$?O@ZC"$?P@AC"$?P@ZC"$?T@OC"$?T@ZC"$?Z@%C"$!$@POC"$!$@PZC"$!!@ZC"

$G%@GC" $G%@TC" $OO@G@" IR" >2;/+" 3/4&C" <&,$B[" !?ZZC" !%$AC" ?Z?AC" $O!GC" $A?ZC" $GTOC" $%$$C" OZG@ HRMS[" <54<K-" 3(." >D]N5B]"

R?%^$ONFN5L.["!TT@%!$!Y"3(0+-["!TT@%!$Z@"

 

(R)-N-((4-chlorophenyl)phenyl)methyl)benzamide ((R)-catalyst was used in this case) 

"

"

W(44(:/+=" 2;*" =*+*.54" 9.(<*-0.*C" 2;*" <.0-*" &/I20.*" :56" 90./3/*-" 1J" 9.*</9/252/(+" 3.(&"

2(40*+*":/2;";*I5+*6C"=5)*":;/2*"6(4/-@"Yield:"$A?"&=C"ZGXY"er: ZT[?Y"[!]D
 23"\",?%@GQ"><"\"

$@%C" R^R4!BY" HPLC Analysis[" $G@%Z" &/+@C" 2." &/+(.[" $?@$" &/+@C" _R;/.54<*4
`FS" <(40&+C"

?G<&UG@O"&&"M@S@C"^*I5+*6[Ma#"\"Z%[$%C"$@%"&'b&/+c""1H NMR">G%%"D^dC"RSR4!B["""O@G$"

>-C"J \"P@T^dC"$^B"""O@O?">-C"J \"P@T^dC"$^B"""P@!">&C"Z^B"""P@GA">&C"?^B"""P@A!">&C"$^B"""

P@T?">-C"J \"T@PC"?^B@" " 13
C NMR >PA@%"D^dC"RSR4!B["""AO@ZC"$?P@%C"$?P@AC"$?P@ZC"$?T@OZC"

$?T@POC"$?T@TPC"$?T@ZGC"$!$@TC"$!!@GC"$!!@ZC"$!Z@ZC"$G%@ZC"$OO@A@""IR">2;/+"3/4&C"<&,$B["$?GGC"$!$%C"$GTTC"$A?$C"$APPC"$O!$C"

?ZTTC"!$%?C"!?ZG@"HRMS["<54<K-"3(.">D]N5B]"R?%^$ONFN5R4["!GG@%T$TY"3(0+-["!GG@%T%%@ 
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(S)-N-((4-methylphenyl)phenyl)methyl)benzamide  

"

"

#$%%$&'()" *+," ),(,-.%" /-$0,12-,3" *+," 0-21," 4'5*2-," &.6" /2-'7',1" 89" 7%.6+" 0$%24("

0+-$4.*$)-./+9"&'*+",%2*'$("89":;<",*+,-"'("+,5.(,"*$".77$-1"*+,"/-$120*".6"."&+'*,"6$%'1=""

Yield:":>=?"4)3">:<@"er:"A>B:@"[!]D
 23"C"DE?=FG"H0"C";=E3"IJI%KL@"HPLC Analysis,"*-"4'($-B"

A=F"4'(=3" *-"4.M$-B"EE=E"4'(=3"NI+'-.%0,%
OPQ"0$%24(3":!04R!=F"44"S=Q=3"J,5.(,6BSTU"C"

A;BE;3"E=;"4VW4'(X@" 1
H NMR"H!;;"YJZ3"IQI%KLB"!":=K!"H63"KJL"!"F=!;"H13"J C"[=FJZ3"EJL"!"F=F?"H13"J C"[=FJZ3"EJL"!"[=E?"

H43"!JL"!"[=:A"H43"?JL"!"[=!K"H43"KJL"!"[=>;"H13"J C"F=>JZ3":JL"13
C NMR H[?=;"YJZ3"IQI%KLB"!":;=?3"?[=>3"E:F=?A3"E:F=AF3"

E:[=;E3"E:[=;!3"E:>=E>3"E:>=:[3"E:A=;;3"EKE=:3"EKK=>3"EKF=A3"EK>=E3"E!E=E3"EFF=;""IR"H*+'("7'%43"04DELB"FAF3"E;KK3"EKEE3"E!>>3"

E?:>3"EFK?3"K;?A3"KK;>="HRMSB"0.%0\1"7$-"HY]^.L]"I:EJEA^P^.B"K:!=EKF!"7$2(1B"K:!=EK:[=""

  

(S)-N-(benzo[d][1,3]dioxol-5-yl(phenyl)methyl)benzamide 

"

"

#$%%$&'()" *+," ),(,-.%" /-$0,12-,3" *+," 0-21," 4'5*2-," &.6" /2-'7',1" 89" 7%.6+" 0$%24("

0+-$4.*$)-./+9"&'*+",%2*'$("89":;<",*+,-" '("+,5.(,"*$".77$-1"*+,"/-$120*".6"."&+',"6$%'1= 

Yield:"K>=E"4)3"AE<@"er:"A>B:@"[!]D
 23"C"DA=[G"H0"C";=;?3"IJI%KL@"HPLC Analysis,"*-"4.M$-B"

KF=?"4'(=3" *-"4'($-B"!;=E"4'(=3"NI+'-.%/._
OUQ"0$%24(3":!04R!=F"44"S=Q=3"J,5.(,6BSTU"C"

A;BE;3"E=;"4VW4'(X@""""1H NMR"H!;;"YJZ3"IQI%KLB"!"?=AK"H63":JL"!"F=KK"H13"J C"[=FJZ3"EJL"!"F=FE"H13"J"C"[=FJZ3"EJL"!"F=[?"

H13"J C"?=FJZ3":JL"!"F=[FE"H63"EJL"!"[=K:"H43"?JL"!"[=!:"H43"KJL"!"[=>;"H13"J C"F=>JZ3":JL=""13
C NMR H[?=;"YJZ3"IQI%KLB"!"

?[=:3"E;E=:3"E;>=;3"E;>=!3"E:;=>3"E:[=;3"E:[=K3"E:[=F3"E:>=F3"E:>=>3"EKE=[3"EK!=E3"EK?=!3"E!E=!3"E!F=A3"E![=A3"EFF=!=""IR"H*+'("

7'%43"04DELB"E;KA3"E:![3"E!>[3"E?;:3"E?:A3"EFK?3":A:!3"K;FE3"KK;A=" "HRMSB"0.%0\1" 7$-" HY]^.L]"I:EJE[^PK^."K?!=EE;F"

7$2(1B"K?!=E;>["

 

(S)-N-((2-Bromophenyl)(phenyl)methyl)benzamide 

"

"

#$%%$&'()"*+,"),(,-.%"/-$0,12-,3"*+,"0-21,"4'5*2-,"&.6"/2-'7',1"89"7%.6+"0$%24("0+-$4.*$)-./+9"

&'*+",%2*'$("89"E?DK;<",*+9%".0,*.*,"'("+,5.(,6"*$".77$-1"*+,"/-$120*".6"."&+'*,"6$%'1="Yield:"F?"

4)3"[:<@"er:"A[BK@"[!]D
 23"C"DF=>G"H0"C"E=;3"IJI%KL@"HPLC Analysis,"*-"4.M$-B"EK=["4'(=3"*-"4'($-B"

EF=:"4'(=3" NI+'-.%0,%OPQ" 0$%24(3" :!04R!=F"44" S=Q=3" J,5.(,6BSTU" C" >?BE?3" E=;"4VW4'(X@" 1H 

NMR"H!;;"YJZ3"IQI%KLB"![=>?"H13"`"C"[=:"JZ3":JL3"[=FE"H113"`"C"[=F3"E=:"JZ3"EJL3"[=?K"H*3"`"C"[=:"JZ3"EJL3"[=!?"H*3"`"C"[=:"

JZ3":JL3"[=KAD[=:A"H43"?JL3"[=:;D[=E>"H43":JL3"[=EEH*13"`"C"[=F3":=;"JZ3"EJL3"F=[["H13"`"C"[=:"JZ3"EJL3"F=F:"H13"`"C"[=:"JZ3"

EJL@" 13
C NMR H[?=;"YJZ3"IQI%KLB"!EFF=K3" E!;=E3" EKA=A3" EK!=;3" EKK=[3" EKE=>3" E:A=K3" E:A=:3" E:>=[3" E:>=F3" E:[=[3" E:[=?3"

E:[=E3" E:K=A3" ?[=?@" IR" H*+'(" 7'%43" 04DELB" K:A!3" K;FE3" EFKF3" E?:>3" E!>[3" E:>F3" E;:[3" A;>3" [?;3" FA?@"HRMSB" 0.%0\1" 7$-"

HY]^.L]"I:;JEF^P^.a-B"K>>=;KEK@"7$2(1B"K>>=;K;;="

 

(R)-N-((4-bromophenyl)(4-methoxyphenyl)methyl)benzamide 

"

"

#$%%$&'()" *+," ),(,-.%" /-$0,12-,3" *+," 0-21," 4'5*2-," &.6" /2-'7',1" 89" 7%.6+" 0$%24("

0+-$4.*$)-./+9"&'*+",%2*'$("89"E?DK;<",*+9%".0,*.*,"'("+,5.(,6"*$".77$-1"*+,"/-$120*"

.6" ."&+'*," 6$%'1="Yield:" [A"4)3" >;<@" er:" A>=?BE=?@" [!]D
 23" C" DAG" H0" C" E=;3" IJI%KL@"

HPLC Analysis," *-" 4.M$-B" >=>" 4'(=3" *-" 4'($-B" E;=!" 4'(=3" NI+'-.%0,%
OPQ" 0$%24(3"

:!04R!=F" 44" S=Q=3" J,5.(,6BSTU" C" >?BE?3" E=?" 4VW4'(X@" 1
H NMR" H!;;" YJZ3"

IQI%KLB"!"[=[>"H13"`"C"[=:"JZ3":JL3"[=?;"H*3"`"C"[=:"JZ3"EJL3"[=!:"H*3"`"C"[=:"JZ3":JL3"[=EF"H13"`"C">=>"JZ3":JL3"F=>F"H13"`"C">=>"

JZ3":JL3"F=>;"H13"`"C"[=F"JZ3"EJL3"F=K;"H13"`"C"[=F"JZ3"EJL3"K=[A"H63"KJL@"13
C NMR H[?=;"YJZ3"IQI%KLB"!EFF=F3"E?A=:3"E!;=[3"

EK!=;3"EKK=;3"EKE=>3"EKE=[3"E:A=;3"E:>=A3"E:>=F3"E:[=E3"E:E=K3"EE!=:3"?F=?3"??=K@"IR"H*+'("7'%43"04DELB"K:A?3"K;F;3":AK:3":>K?3"

EFK?3"E?EE3"E!>[3"E:!A3"EE[F3"E;E;3"A;A3">:?3"[KE3"FA!@"HRMSB" 0.%0\1" 7$-" HY]^.L]"I:EJE>^P:^.a-B"!E>=;!EA@" 7$2(1B"

!E>=;KAK="

 

 

 

 

 

NHBz

O

O

NHBzBr



!"

"

(R)-N-((4-methoxyphenyl)(thiophen-2-yl)methyl)benzamide 

"

#$%%$&'()" *+," ),(,-.%" /-$0,12-,3" *+," 0-21," 4'5*2-," &.6" /2-'7',1" 89" 7%.6+" 0$%24("

0+-$4.*$)-./+9"&'*+",%2*'$("89":!;<=>",*+9%".0,*.*,"'("+,5.(,6"*$".77$-1"*+,"/-$120*".6"."

&+'*," 6$%'1?"Yield:" @A?!"4)3" BC>D" er:" CEFGD" [!]D
 23" H" I!?CJ" K0" H" :?=!3" LML%<ND"HPLC 

Analysis,"*-"4.O$-F"@?="4'(?3"*-"4'($-F"@?B"4'(?3"PL+'-.%0,%
QRS"0$%24(3"AG04TG?E"44"U?S?3"

M,5.(,6FUVW"H"B!F:!3":?="4XY4'(ZD"1H NMR" KG=="[M\3"LSL%<NF"!@?B=" K13" ]"H"@?A"M\3"

AMN3"@?!="K*3"]"H"@?A"M\3":MN3"@?G="K*3"]"H"@?A"M\3"AMN3"@?<A"K13"]"H"@?A"M\3"AMN3"@?AG"K113"]"H"!?A3":?A"M\3":MN3"E?C!"K113"]"H"

!?A3"<?E"M\3":MN3"E?C="K13"]"H"@?A"M\3"AMN3"@?BC"K43"AMN3"E?!C"K13"]"H"B?="M\3":MN3"<?B="K63"<MND"13
C NMR K@!?="[M\3"LSL%<NF"

!:EE?<3":!C?A3":GE?:3":<G?:3":<<?<3":<:?@3":AB?E3":AB?G3":A@?:3":A@?=3":A!?B3":A!?A3"::G?:3"!!?<3"!A?CD"IR"K*+'("7'%43"04;:NF"

<ACG3" <=E!3" AC<A3" :E<E3" :!::3" :GB@3" :AGB3" ::@@3" :=<A3" C=C3" B<:3" EC!D"HRMSF" 0.%0^1" 7$-" K[I_.NI" L:CM:@_RA_.`F"

<GE?=B@BD"7$2(1F"<GE?=BBB?"

 

(S)-N-(cyclohexyl(4-methoxyphenyl)methyl)benzamide 

"

"

#$%%$&'()" *+," ),(,-.%" /-$0,12-,3" *+," 0-21," 4'5*2-," &.6" /2-'7',1" 89" 7%.6+" 0$%24("

0+-$4.*$)-./+9"&'*+",%2*'$("89":!;<=>",*+9%".0,*.*,"'("+,5.(,6"*$".77$-1"*+,"/-$120*".6"."

&+'*," 6$%'1?"Yield:" !C" 4)3" @=>D" er:" CBFAD" [!]D
 23" H" IG?@J" K0" H" :?=3" LML%<ND"HPLC 

Analysis," *-"4.O$-F":"4'(?3" *-"4'($-F":"4'(?3"PL+'-.%/.a
QWS"0$%24(3"AG04TG?E"44"U?S?3"

M,5.(,6FUVW"H"C!F!3" :?="4XY4'(ZD" 1H NMR" KG=="[M\3"LSL%<NF"!@?@!" K13" ]"H" B?="M\3"

AMN3"@?!=;@?G:"K43"<MN3"@?A:"K13"]"H"B?G"M\3"AMN3"E?BE"K13"]"H"B?G"M\3"AMN3"E?<B"K13"]"H"B?="M\3":MN3"G?C:"K*3"]"H"B?G"M\3":MN3"

<?@B"K63"<MN3"A?=:"K43"AMN3":?@B;:?GB"K43"!MN3":?A@;:?::"K43"GMND"13
C NMR K@!?="[M\3"LSL%<NF"!:EE?@3":!B?E3":<G?C3":<<?E3"

:<:?G3":AB?!3":AB?:3":AE?C3":A<?!3"::<?C3"!B?<3"!!?A3"G<?A3"<=?A3"AC?@3"AE?<3"AE?:3"A!?=D"IR"K*+'("7'%4304;:NF"<<<=3"ACAE3":E<G3"

:!:<3":A!=3":=GG3"EC<D"HRMSF"0.%0^1"7$-"K[I_.NI"LA:MA!_RA_.F"<GE?:@B<D"7$2(1F"<GE?:@@C?"

"

(S)-N-((4-methoxyphenyl)(phenyl)methyl)cinnamamide 

"

"

#$%%$&'()" *+," ),(,-.%" /-$0,12-,3" *+," 0-21," 4'5*2-," &.6" /2-'7',1" 89" 7%.6+" 0$%24("

0+-$4.*$)-./+9"&'*+",%2*'$("89":!;<=>",*+9%".0,*.*,"'("+,5.(,6"*$".77$-1"*+,"/-$120*".6"."

&+'*,"6$%'1?"Yield:"@!"4)3"B@>D"er:"CBFAD"[!]D
 23"H";A:J"K0"H"=?!3"LML%<ND"HPLC Analysis,"

*-" 4.O$-F" A!?E" 4'(?3" *-" 4'($-F" <A?G" 4'(?3" PL+'-.%0,%
QRS" 0$%24(3" AG04TG?E" 44" U?S?3"

M,5.(,6FUVW"H"C=F:=3":?!"4XY4'(ZD"1H NMR"KG=="[M\3"LSL%<NF"!@?EG"K13"]"H":!?E"M\3"

:MN3"@?GG"K43"AMN3"@?<<"b"@?A@"K43"BMN3"@?:E"K13"]"H"B?B"M\3"AMN3"E?BA"K13"]"H"B?B"M\3"AMN3"

E?EG"K13"]"H"B?="M\3":MN3"E?!:"K13"]"H":!?E"M\3":MN3"E?<<"K13"]"H"B?="M\3":MN3"<?@E"K63"<MND"13
C NMR K@!?="[M\3"LSL%<NF"

!:E!?:3":!B?C3":G:?@3":G:?E3":<G?B3":<G?@3":AC?@3":AB?B3":AB?E3":A@?B3":A@?G3":A=?!3"::G?=3"!E?E3"!!?<D"IR"K*+'("7'%43"04;:NF"

<AEC3"<=E=3"<=AB3":E!G3":E:!3":!::3":<!A3":AGB3":A:@3"::@E3":=<A3"@<=3"ECBD"HRMSF"0.%0^1"7$-"K[I_.NI"LA<MA:_RA_.F"

<EE?:GA!D"7$2(1F"<EE?:GC<?"

 

(2E,4E)-N-((S)-(4-methoxyphenyl)(phenyl)methyl)hexa-2,4-dienamide 

"

"

"

#$%%$&'()" *+," ),(,-.%" /-$0,12-,3" *+," 0-21," 4'5*2-," &.6" /2-'7',1" 89" 7%.6+" 0$%24("

0+-$4.*$)-./+9"&'*+",%2*'$("89":!;<=>",*+9%".0,*.*,"'("+,5.(,6"*$".77$-1"*+,"/-$120*"

.6"."&+'*,"6$%'1?"Yield:"EG"4)3"B<>D"er:"CBFAD"[!]D
 23"H";A!J"K0"H"=?!3"LML%<ND"HPLC 

Analysis,"*-"4.O$-F"@?@"4'(?3"*-"4'($-F"::?<"4'(?3"PL+'-.%0,%
QRS;M"0$%24(3"AG04TG?E"

44"U?S?3"M,5.(,6FUVW"H"B!F:!3":?="4XY4'(ZD"1H NMR"KG=="[M\3"LSL%<NF"!@?<B"K*3"]"

H"@?E"M\3"AMN3"@?<G";"@?AB"K43"GMN3"@?AA"K13"]"H"E?B"M\3"AMN3"E?C:"K13"]"H"E?B"M\3"AMN3"

E?<!"K13"]"H"B?G"M\3":MN3"E?A!"b"E?:E"K43"<MN3"!?BB"K13"]"H":E"M\3":MN3"<?BG"K63"<MN3":?C="K13"]"H"@?A"M\3"<MND"13
C NMR K@!?="

[M\3"LSL%<NF"!:E!?G3":!B?B3":G:?C3":G:?@3":<B?A3":<B?B3":AC?E3":AB?@3":AB?E3":A@?G3":A@?<3":A:?:3"::G?=3"!E?G3"!!?<3":B?ED"IR"

K*+'(" 7'%43" 04;:NF" <A@A3" <=AB3" AC<A3" :E!E3" :EAB3" :E::3" :!::3" :<!G3" :AGC3" ::@E3" CCC3" ECBD"HRMSF" 0.%0^1" 7$-" K[I_.NI"

LA=MA:_RA_.F"<<=?:G@=D"7$2(1F"<<=?:GB!?"

"

"

"

"



!"

"

(S)-N-((4-methoxyphenyl)(phenyl)methyl)cyclohexanecarboxamide 

"

#$%%$&'()" *+," ),(,-.%" /-$0,12-,3" *+," 0-21," 4'5*2-," &.6" /2-'7',1" 89" 7%.6+" 0$%24("

0+-$4.*$)-./+9"&'*+",%2*'$("89":;<=>?",*+9%".0,*.*,"'("+,5.(,6"*$".77$-1"*+,"/-$120*".6"."

&+'*," 6$%'1@"Yield:" ;A"4)3"A:?B"er:" CA@;DE@;B" [!]D
 23"F" <E:@;G" H0"F":@>3"IJI%=KB"HPLC 

Analysis," *-"4.L$-D" :=@M"4'(@3" *-"4'($-D" :;@E"4'(@3" NI+'-.%/.O
PQR<J" 0$%24(3" EM04SM@!"

44"T@R@3"J,5.(,6DTUQ"F"C>D:>3":@>"4VW4'(XB"1H NMR"HM>>"YJZ3"IRI%=KD"!A@=E"H*3"["F"

A@E"JZ3"EJK3"A@E;"H43":JK3"A@E>"H13"["F"A@!"JZ3"EJK3"A@::"H13"["F"\@\"JZ3"EJK3"!@\;"H13"["F"

\@\"JZ3"EJK3"!@:C"H13"["F"A@!"JZ3":JK3";@C="H13"["F"\@\"JZ3":JK3"=@A\"H63"=JK3"E@:;"H43":JK3"

:@C>"H13"["F":E@M"JZ3"EJK3":@A\"H13"["F":E@M"JZ3"EJK3":@!A"H43":JK3":@M\"H43"EJK3":@E;"H43"

=JKB" 13
C NMR HA;@>" YJZ3" IRI%=KD" !:A;@>3" :;\@\3" :M:@C3" :=M@>3" :E\@!3" :E\@;3" :EA@=3"

:EA@E3"::M@>3";;@C3";;@=3"M;@M3"EC@A3"E;@AB"IR"H*+'("7'%43"04<:KD"=E;\3"=>!:3"ECE\3"E\;:3":!=\3":;:E3":MM\3":E;>3":E:!3"::A!3"

:>=M3"C!A3"\E:3"A;AB"HRMSD"0.%0]1"7$-"HY^:K^"IE:JE!_`ED"=EM@:C!MB"7$2(1D"=EM@:CA>@"

 

 

General Procedure for Vinylboronate Addition to Acyl Imines 

"

Q":;"4V"$a,(<1-',1"-$2(1"8$**$4"7%.6O"&.6"0+.-),1"&'*+"6*'-"8.-".(1"7%26+,1"&'*+"Q-@"b$"*+,"7%.6O"&.6".11,1".09%"'4'(,"

H>@E;"44$%K3".(1"HSK<=3=]<H=3;<HIJ=KE<I!JMKE<cT_`V H:\@!"4)3">@>=A;"4$%K@"b+,"7%.6O"&.6"7'**,1"&'*+"."6,/*24".(1"/%.0,1"

2(1,-" .(" .*4$6/+,-," $7" Q-@" b$" *+," 7%.6O" &.6" .11,1" *$%2,(," HE@;" 4VK" .(1" *+," 4'5*2-," &.6" 6*'--,1" .*" >GI@" HEK<1'82*9%"

a'(9%8$-$(.*, HE;>""V3">@E;"44$%3":@>"Y"'("*$%2,(,K"&.6".11,1"1-$/"&'6,"*$" *+,"-,.0*'$("6$%2*'$(@"b+,"-,62%*'()"-,.0*'$("

4'5*2-,"&.6"6*'--,1".*">"GI".(1".%%$&,1"*$"&.-4"*$"-*"$a,-"."/,-'$1"$7":\+@"b+,"-,.0*'$("4'5*2-,"&.6"*+,("d2,(0+,1"&'*+"

&.*,-" H;@>"4VK" .(1" 1'%2*,1"&'*+" ,*+,-" H;@>"4VK@" b+," 8'/+.6'0"4'5*2-,"&.6" 6*'--,1" .*" -$$4" *,4/,-.*2-," 7$-" :>"4'(@" b+,"

$-).('0"%.9,-"&.6"6,/.-.*,1".(1"*+,".d2,$26"%.9,-"&.6",5*-.0*,1"&'*+",*+,-"HES;@>"4VK@"b+,"$-).('0"%.9,-6"&,-,"0$48'(,13"

1-',1"$a,-"_.Ee`M".(1"7'%*,-,1@"b+,"7'%*-.*,"&.6"0$(0,(*-.*,1"in vacuo .*"E>"GI@"b+,"-,62%*'()"-,6'12,"&.6"628L,0*,1"*$"7%.6+"

0+-$4.*$)-./+9"$a,-"6'%'0."),%"*$".77$-1"*+,".%%9%'0".4'1,@ 

 

(R,E)-N-(1,3-diphenylallyl)benzamide  

"

#$%%$&'()" *+," ),(,-.%" /-$0,12-,3" *+," 0-21," 4'5*2-," &.6" /2-'7',1" 89" 7%.6+" 0$%24("

0+-$4.*$)-./+9"&'*+",%2*'$("89":;<=>?",*+9%".0,*.*," '("+,5.(,6"*$".77$-1"*+,"/-$120*".6"."

&+'*," 6$%'1@"Yield:" !!@;"4)3" \;?B" er:" CA@;DE@;B" [!]D
 23" F" #E>@MG" H0" F" :@>3" IJI%=KB"HPLC 

Analysis,"*-"4.L$-D":;@:"4'(@3"*-"4'($-D":!@A"4'(@3"NI+'-.%/.O
PQR<J"0$%24(3"EM04SM@!"44"

T@R@3"J,5.(,6DTUQ"F"C>D:>3":@;4VW4'(XB"1H NMR"HM>>"YJZ3"IRI%=KD"!"A@\="H13"["F"\@>"JZ3"

EJK3"A@;E"H*3"["F"\@>"JZ3":JK3"A@M;"H*3"["F"\@>"JZ3"EJK3"A@M=<A@EE"H43":>JK3"!@!E"H13"["F":!"JZ3"

:JK3"!@;;"H13"["F"A@!"JZ3":JK3"!@MM"H113"["F":!3"!@>"JZ3":JK3"!@>E"H*3"["F"A@!"JZ3":JKB"13
C NMR HA;@>"YJZ3"IRI%=KD"!":!!@A3"

:M>@!3":=!@=3":=M@:3":=:@C3":=:@\3":E\@C3":E\@A3":E\@!3":E\@>3":EA@C3":EA@E3":EA@>3":E!@!3":E!@:3";;@MB"IR"H*+'("7'%43"04<:KD"

=EC!3"ECE;3":!=M3":;E>3":MC:3":==M3":>E\3"\;E3"!C=B"HRMSD"0.%0]1"7$-"HY^_.K^"IEEJ:C_`_.D"==!@:=!MB"7$2(1D"==!@:=CA@"

 

(R,E)-N-(1-phenyl-3-(thiophen-3-yl)allyl)benzamide "
"

#$%%$&'()" *+," ),(,-.%" /-$0,12-,3" *+," 0-21," 4'5*2-," &.6" /2-'7',1" 89" 7%.6+" 0$%24("

0+-$4.*$)-./+9"&'*+",%2*'$("89":;<=>?",*+9%".0,*.*," '("+,5.(,6"*$".77$-1" *+,"/-$120*".6"."

&+'*," 6$%'1@"Yield:" A>" 4)3" \\?B" er:" f" CC@;D>@;B" [!]D
 23" F" #:>G" H0" F" :@>3" IJI%=KB"HPLC 

Analysis,"*-"4'($-D":\@M"4'(@3"*-"4.L$-D"E>@M"4'(@3"NI+'-.%0,%
P`R"0$%24(3"EM04SM@!"44"T@R@3"

J,5.(,6DTUQ"F"\;D:;3":@>"4VW4'(XB"1H NMR"HM>>"YJZ3"IRI%=KD"!"A@\="H13"["F"A@E"JZ3"EJK3"

A@;:"H*3"["F"A@E"JZ3":JK3"A@M;<A@=!"H43"AJK3"A@=:"H43":JK3"A@E!"H113"["F";@E3"=@E"JZ3":JK3"A@E>"H13"["F";@E"JZ3":JK3"A@:M"H13"["F"

=@E"+Z3":JK3"!@!!"H13"["F"\@>"+Z3":JK3"!@!>"H13"["F":!"JZ3":JK3"!@=>"H113"["F":!3"!@M"JZ3":JK3";@CC"H*3"["F"!@\"JZ3":JKB"13
C NMR 

HA;@>"YJZ3"IRI%=KD"!:!!@=3":MM@A3":E!@E3":=M@:3":=E@:3":=:@\3":E\@A3":E\@!3":E\@>3":EA@C3":EA@E3":EA@:3":E!@A3":E;@=3":E;@E3"

;:@>B" IR" H*+'(" 7'%43" 04<:KD" ==>:3" =>;\3" =>E\3" :!=>3" :;=!3" :MC>3" :=EC3" :>C;3" C!:3" AA>3" A>>B"HRMSD" 0.%0]1" 7$-" HY^_.K^"

IE>J:A_`_.eD"=ME@>CECB"7$2(1D"=ME@>C;=@"

 

(R,E)-N-(3-(3-fluorophenyl)-1-phenylallyl)benzamide 

"

#$%%$&'()" *+," ),(,-.%" /-$0,12-,3" *+," 0-21," 4'5*2-," &.6" /2-'7',1" 89" 7%.6+" 0$%24("

0+-$4.*$)-./+9"&'*+",%2*'$("89":;<=>?",*+9%".0,*.*,"'("+,5.(,6"*$".77$-1"*+,"/-$120*".6"

."&+'*,"6$%'1@"Yield:"!\"4)3"\E?B"er:"C;@;DM@;B"[!]D
 23"F"^ECG"H0"F":@>3"IJI%=KB"HPLC 

Analysis,"*-"4.L$-D":=@="4'(@3"*-"4'($-D":M@!"4'(@3"NI+'-.%0,%
P`R"0$%24(3"EM04SM@!"44"

NHO

H3CO

"



!"

"

#$%$&"'()*+(,-#./"0"12-32&"3$4"56758+9:"
1
H NMR";<44"='>&"?%?@AB-"!"!$1A";C&"D"0"1$4"'>&"E'B&"!$2E";F&"D"0"1$4"'>&"3'B&"

!$<GH!$A!";5&"G'B&"!$AA";5&"3'B&"!$EG";5&"3'B&"!$3A";C&"D"0"!$G"'>&"3'B&"!$41";C&"D"0"33$E"'>&"3'B&"G$I2";F&"D01$<"'>&"3'"B&"

G$21";C&"D"0"3G"'>&"3'B&"G$2!";C&"D"0"1$4"'>&"3'B&"G$<2";C&"D"3G&"G$4"'>&"3'B&"G$4E";F&"D"0"!$E"'>&"3'B:"
13

C NMR ;!2$4"='>&"

?%?@AB-"!" 3GG$2&" 3<4$<&" 3A<$E&" 3A3$1&" 3A4$2&" 3A4$E&" 3A4$3&" 3EI$I&" 3EI$4&" 3E1$!&" 3E!$I&" 3E!$A&" 3E!$4&" 3EE$G&" 3EE$2&" 33<$!&"

33<$2&" 33A$3&"33E$I&" 22$3:"IR" ;FJ8+" K8@5&" L5
H3

B-" AA44&"A4E1&"3GA2&"3213&"32A4&"3<1I&"3E32&"33<<&"IGA&"!22&" GI!:"HRMS-"

L*@LMC"KNO";=PQ*B
P"

?EE'31QRSQ*-"A2<$3E!4:"KNT+C-"A2<$3E!!$"

 

(R,E)-N-(3-(4-methoxyphenyl)-1-phenylallyl)benzamide 

"

SN@@NU8+V" FJ(" V(+(O*@" WONL(CTO(&" FJ(" LOTC("58)FTO("U*," WTO8K8(C" XY" K@*,J" LN@T5+"

LJON5*FNVO*WJY" U8FJ" (@TF8N+" XY" E4H24Z" (FJY@" *L(F*F(" 8+" J()*+(," FN" *KKNOC" FJ("

WONCTLF" *," *"UJ8F(" ,N@8C$"Yield:" !3"5V&"1AZ:"er:" IG-<:" [!]D
 23
"0"P3!$2[" ;L"0"3$4&"

?'?@AB:"HPLC Analysis," FO" 5*\NO-" 1$A"58+$&" FO" 58+NO-" 34$3"58+$&" ]?J8O*@W*^
_

/%"

LN@T5+&" E<L5`<$G"55" #$%$&" '()*+(,-#./" 0" 14-E4&" 3$2"56758+9:"
1
H NMR" ;<44"

='>&"?%?@AB-"!"!$1A" ;C&"D"0"!$E"'>&"E'B&"!$2A" ;F&"D"0"!$E"'>&"3'B&"!$<Ga!$A1";5&"

G'B&"!$AE";C&"D"0"1$<"'>&"E'B&"!$A3";5&"3'B&"A$13";b&"A'B&"G$1<";C&"D"0"1$<"'>&"E'B&"G$2G";C&"D"0"3G"'>&"3'B&"G$23";C&"D"0"!$G"

'>&"3'B&"G$A4";CC&"D"0"3G&"G$4"'>&"3'B&"G$43";F&"D"0"G$<"'>&"3'B&"A$!4";,&"A'B:"
13

C NMR ;!2$4"='>&"?%?@AB-"!3GG$2&"32I$<&"

3<3$3&"3A<$<&"3A3$G&"3A3$A&"3EI$E&"3E1$1&"3E1$G&"3E!$1&"3E!$!&"3E!$E&"3E!$4&"3EG$2&"33<$4&"22$A:"IR" ;FJ8+" K8@5&"L5
H3

B-"AA43&"

A4A4&"E1A2&"3GA<&"3G4G&"3234&"3<1I&"3E24&"33!2&"34A4&"IG1&"1E2&"GI1:"HRMS-"L*@LMC"KNO";=PQ*B
P"

?EA'E3QREQ*-"AGG$3<!4:"

KNT+C-"AGG$324E$"

"

(R,E)-N-(3-cyclohexyl-1-phenylallyl)benzamide 

"

SN@@NU8+V"FJ("V(+(O*@"WONL(CTO(&"()L(,,"EHLYL@NJ()Y@c8+Y@XNON+*F(";A"(dT8c$B"U*,"T,(C$"eJ("

LOTC("58)FTO("U*,"WTO8K8(C"XY"K@*,J"LN@T5+"LJON5*FNVO*WJY"U8FJ"(@TF8N+"XY"32HA4Z"(FJY@"

*L(F*F("8+"J()*+(,"FN"*KKNOC"FJ("WONCTLF"*,"*"UJ8F(",N@8C$"Yield:"2I"5V&"!2Z:"er:"I1-E:"[!]D
 23
"

0" P1$2[" ;L" 0" 4$2&" ?'?@AB:" HPLC Analysis," FO" 5*\NO-" 3G$<" 58+$&" FO" 58+NO-" 31$4" 58+$&"

]?J8O*@W*^
_

/%"LN@T5+&" E<L5`<$G"55" #$%$&"'()*+(,-#./"0"I2-2&" 3$4"56758+9:"
1
H NMR"

;<44"='>&"?%?@AB-"!!$14";C&"D"0"1$4"'>&"E'B&"!$24";F&"D"0"1$4"'>&"3'B&"!$<A";F&"D"0"1$4"'>&"E'B&"!$A2";5&"<'B&"!$E1";5&"3'B&"

G$AI";C&"D"0"1$4"'>&"3'B&"2$14";CC&"D"0"1$<&"<$1"'>&"3'B&"2$GG";5&"E'B&"E$43";5&"3'B&"3$!A";5&"A'B&"3$G<";5&"3'B&"3$EG";5&"A'B&"

3$34";5&"A'B:"
13

C NMR ;!2$4"='>&"?%?@AB-"!"3GG$A&"3<3$G&"3A1$I&"3A<$2&"3A3$2&"3E1$!&"3E1$G&"3E!$<&"3E!$3&"3E!$4&"3EG$2&"

22$4&"<4$<&"AE$1&"EG$3&"EG$4:"IR";FJ8+"K8@5&"L5
H3

B-"AA4E&"A4G3&"A4E1&"EIE<&"E124&"3GA2&"3G4E&"32!I&"32AE&"3<I4&"3<<1&"3A3A&"

3E3G&"34E1&"IGI&"!2G&"GI!&"GG!:"HRMS-"L*@LMC"KNO";=PQ*B
P"

?EE'E2QRQ*-"A<E$31A<:"KNT+C-"A<E$31A3$"

 

(R,E)-N-(1-(4-bromophenyl)-3-phenylallyl)benzamide 

"

"

SN@@NU8+V" FJ(" V(+(O*@" WONL(CTO(&" FJ(" LOTC(" 58)FTO(" U*," WTO8K8(C" XY" K@*,J" LN@T5+"

LJON5*FNVO*WJY"U8FJ"(@TF8N+"XY"32HA4Z"(FJY@"*L(F*F(" 8+"J()*+(,"FN"*KKNOC"FJ("WONCTLF"

*," *" UJ8F(" ,N@8C$"Yield:" 14"5V&" 1EZ:" er:" I2$2-<$2:" [!]D
 23
" 0" H3$![" ;L" 0" 3$4&" ?'?@AB:"

HPLC Analysis," FO" 5*\NO-" 3!$4" 58+$&" FO" 58+NO-" 3I$<" 58+$&" ]?J8O*@W*^
_

/%" LN@T5+&"

E<L5`<$G"55"#$%$&"'()*+(,-#./"0"12-32&"3$2"56758+9:"
1
H NMR";<44"='>&"?%?@AB-"

!!$!E";C&"D"0"!$G"'>&"E'B&"!$<<H!$A4";5&"2'B&"!$E!H!$3G";5&"!'B&"G$GI";C&"D"0"1$4"'>&"3'B&"G$<!";C&"D"0"32$G"'>&"3'B&"G$E1";CC&"

D"0"3G&"G$<"'>&"3'B&"2$12";F&"D"0"!$E"'>&"3'B:"
13

C NMR ;!2$4"='>&"?%?@AB-"!"3GG$G&"3AI$I&"3AG$3&"3A<$4&"3AE$<&"3A3$I&"3A3$1&"

3E1$I&"3E1$G&"3E1$3&"3E!$3&"3EG$G&"3E3$G&"2<$1:"IR";FJ8+"K8@5&"L5
H3

B-"AEI2&"A4EG&"3GA<&"32A4&"3<1G&"3A3E&"3E3G&"34!E&"3434&"

IGG&"!24&"GIE:"HRMS-"L*@LMC"KNO";=PQ*B
P"

?EE'31QRfOQ*-"<3<$4<GI:"KNT+C-"<3<$4<11$"

"

(R,E)-N-(3-phenyl-1-(thiophen-2-yl)allyl)benzamide 

"

"

SN@@NU8+V" FJ(" V(+(O*@" WONL(CTO(&" FJ(" LOTC(" 58)FTO(" U*," WTO8K8(C" XY" K@*,J" LN@T5+"

LJON5*FNVO*WJY"U8FJ"(@TF8N+"XY"32HA4Z"(FJY@"*L(F*F(" 8+"J()*+(,"FN"*KKNOC" FJ("WONCTLF"*,"*"

UJ8F(",N@8C$"Yield:"!E"5V&"I3Z:"er:"I2-2:"[!]D
 23
"0"PG$![";L"0"3$4&"?'?@AB:"HPLC Analysis,"

FO" 58+NO-" 3A$G" 58+$&" FO" 5*\NO-" 3<$1" 58+$&" ]?J8O*@W*^
_

/%" LN@T5+&" E<L5`<$G" 55" #$%$&"

'()*+(,-#./"0"12-32&"3$4"56758+9:"
1
H NMR";<44"='>&"?%?@AB-"!!$1A";C&"D"0"1$4"'>&"E'B&"!$2E";F&"D"0"1$4"'>&"3'B&"!$<<";F&"

D"0"1$4"'>&"E'B&"!$AI";C&"D"0"!$E"'>&"E'B&"!$AE";F&"D"0"!$E"'>&"E'B&"!$EG";5&"A'B&"!$41";C&"D"0"A$G"'>&"3'B&"!$43";CC&"D"0"2$E&"

A$G"'>&"3'B&"G$!E";C&"D"0"32$G"'>&"3'B&"G$G2";C&"D"0"1$4"'>&"3'B&"G$<G";CC&"D"0"32$G&"G$<"'>&"3'B&"G$E!";F&"D"0"!$G"'>&"3'B:"
13

C 

NMR ;!2$4"='>&"?%?@AB-"!3GG$A&"3<<$1&"3AG$E&"3A<$3&"3AE$3&"3A3$1&"3E1$!&"3E1$G&"3E1$4&"3E!$1&"3E!$E&"3E!$3&"3EG$!&"3E2$A&"

"

"



!"

"

#$%&$'"%#&()"IR"*+,-."/-01'"213#45"6$7('"$6%7'"#86%'"#%$9'"#9!!'"#6$%'"78%'"87$)"HRMS5"2:02;<"/=>"*?@A:4@"B$(C#DAEA:F5"

69$&(7$7)"/=G.<5"69$&(7##&"

 

(S,E)-N-(1-cyclohexyl-3-phenylallyl)benzamide 

"

"

H=00=I-.J" +,K" JK.K>:0" L>=2K<G>K'" +,>KK" KMG-N:0K.+O" =/" :2P0" -1-.KO" IK>K" GOK<" -." +,K"

O+P>P0Q=>=.:+K" :<<-+-=." >K:2+-=.&" R,K" 2>G<K" 1-S+G>K" I:O" LG>-/-K<" QP" /0:O," 2=0G1."

2,>=1:+=J>:L,P"I-+,"K0G+-=."QP"#%36(T"K+,P0":2K+:+K"-.",KS:.KO"+="://=><"+,K"L>=<G2+":O":"

I,-+K" O=0-<&"Yield:" %8" 1J'" D(T)" er:" 7%&%59&%)" [!]D
 23" U" @#8V" *2" U" #&('" BCB064)"HPLC 

Analysis," +>"1:W=>5"##&!"1-.&'" +>"1-.=>5"#9&D"1-.&'" XB,->:0L:Y
Z[\"2=0G1.'"$921]9&8"11"^&\&'"CKS:.KO5^_["U"7(5#('"#&("

1`a1-.b)"1H NMR"*9(("?Cc'"B\B0645"!D&D!"*<'"d"U"!&("Cc'"$C4'"D&%$3D&$$"*1'"!C4'"8&%!"*<'"d"U"#8"Cc'"#C4'"8&#!"*<<'"d"U"

#8'"8&("Cc'"#C4'"8&#%"*<'"d"U"8&("Cc'"#C4'"9&D("*<<'"d"U"8&('"6&$"Cc'"#C4'"#&763#&8$"*1'"DC4'"#&6%3#&(8"*1'"9C4)"13
C NMR 

*D%&("?Cc'"B\B0645"!"#88&9'"#68&$'"#69&9'"#6$&#'"#6#&6'"#$!&D'"#$!&8'"#$D&7'"#$D&D'"#$D&#'"#$8&%'"%#&6'"9#&#'"6(&#'"$7&%'"$8&('"

$%&7)" IR" *+,-." /-01'" 213#45" 66$D'" $7$!'" #8$6'" #%D8'" #%#%'" #99!'" #69D'" #(D6'" D98'" 87()"HRMS5" 2:02;<" /=>" *?@A:4@"

B$$C$%AEA:5"69$&#!69)"/=G.<5"69$&#!D6&"

 

N-((R,E)-1,3-diphenylallyl)cinnamamide 

"

"

H=00=I-.J" +,K" JK.K>:0" L>=2K<G>K'" +,K" 2>G<K" 1-S+G>K" I:O" LG>-/-K<" QP" /0:O," 2=0G1."

2,>=1:+=J>:L,P"I-+,"K0G+-=."QP"#%36(T"K+,P0":2K+:+K"-.",KS:.KO"+="://=><"+,K"L>=<G2+":O":"

I,-+K" O=0-<&"Yield:" D9"1J'" !DT)" er:" 7!&%5#&%)" [!]D
 23" U" @$(&7V" *2" U" #&('" BCB064)"HPLC 

Analysis,"+>"1:W=>5"#6&#"1-.&'"+>"1-.=>5"#8&%"1-.&'"XB,->:0L:Y
Z[\3C"2=0G1.'"$921]9&8"11"

^&\&'"CKS:.KO5^_["U"!%5#%'"#&%"1`a1-.b)"1H NMR" *9(("?Cc'"B\B0645"!D&87"*<'" d"U"#%&8"

Cc'"#C4'"D&97"*1'"$C4'"D&9#"e"D&69"*1'"7C4'"D&6("*+'"d"U"!&("Cc'"$C4'"D&$9"*1'"$C4'"8&%7"*<'"d"

U"!&9"Cc'"#C4'"8&9!"*<'"d"U"#%&8"Cc'"#C4'"8&9("*<<'"d"U"#8'"8&("Cc'"#C4'"8&#9"*<'"d"U"!&9"Cc'"#C4'"%&7D"*+'"d"U"D&$"Cc'"#C4)"13
C 

NMR *D%&("?Cc'"B\B0645"!#89&7'"#9#&!'"#9(&!'"#68&9'"#69&D'"#6#&%'"#$7&!'"#$!&7'"#$!&!'"#$!&D'"#$!&8'"#$D&!'"#$D&!'"#$D&6'"

#$8&8'" #$(&9'" %9&7)" IR" *+,-." /-01'" 213#45" 6$88'" 6($!'" $7$8'" #8%6'" #8#8'" #%67'" #99!'" #6%$'" #$#8'" 78D'" D9%'" 87%)"HRMS5"

2:02;<"/=>"*?@A:4@"B$9C$#AEA:5"68$&#%$#)"/=G.<5"68$&#%%%&"

"

(2E,4E)-N-((R,E)-1,3-diphenylallyl)hexa-2,4-dienamide 

"

"

H=00=I-.J" +,K" JK.K>:0" L>=2K<G>K'" +,K" 2>G<K" 1-S+G>K" I:O" LG>-/-K<" QP" /0:O," 2=0G1."

2,>=1:+=J>:L,P"I-+,"K0G+-=."QP"#%36(T"K+,P0":2K+:+K"-.",KS:.KO"+="://=><"+,K"L>=<G2+"

:O":"I,-+K"O=0-<&"Yield:"88"1J'"!DT)"er:"7D&%5$&%)"[!]D
 23"U"3#8&!V"*2"U"(&%'"BCB064)"

HPLC Analysis," +>"1:W=>5"#(&9"1-.&'" +>"1-.=>5"##&D"1-.&'"XB,->:0L:Y
Z[\3C"2=0G1.'"

$921]9&8"11"^&\&'"CKS:.KO5^_["U"!%5#%'"#&%"1`a1-.b)"1H NMR"*9(("?Cc'"B\B0645"

!D&9(3D&$("*1'"#(C4'"8&%!"*<'"d"U"#%&8"Cc'"#C4'"8&6!"*<<'"d"U"#%&8'"%&8"Cc'"#C4'"8&#$"*1'"6C4'"%&7("*1'"#C4'"%&!("*<'"d"U"#9&9"

Cc'"$C4'"#&!$"*<'"d"U"D&$"Cc'"6C4)"13
C NMR *D%&("?Cc'"B\B0645"!#8%&('"#9#&D'"#9(&8'"#6!&('"#68&#'"#6#&#'"#$7&$'"#$!&%'"

#$!&$'"#$D&9'"#$8&7'"#$8&$'"#$(&D'"%9&9'"#!&6)"IR"*+,-."/-01'"213#45"6$%8'"6($6'"$7$!'"#8%8'"#89$'"#8$D'"#%69'"#6%6'"#$#%'"

##%9'"77!'"788'"D%%)"HRMS5"2:02;<"/=>"*?@A:4@"B$#C$#AEA:5"6$8&#%$#)"/=G.<5"6$8&#%$!&"

 

(R,E)-N-(1,3-diphenylallyl)cyclohexanecarboxamide 

"

"

H=00=I-.J" +,K" JK.K>:0" L>=2K<G>K'" +,K" 2>G<K" 1-S+G>K" I:O" LG>-/-K<" QP" /0:O," 2=0G1."

2,>=1:+=J>:L,P"I-+,"K0G+-=."QP"#%36(T"K+,P0":2K+:+K"-.",KS:.KO"+="://=><"+,K"L>=<G2+":O":"

I,-+K" O=0-<&"Yield:" 8%" 1J'" !$T)" er:" 7D&%5$&%)" [!]D
 23" U" 36&!V" *2" U" (&%'" BCB064)"HPLC 

Analysis," +>"1:W=>5" ##&7"1-.&'" +>"1-.=>5" #6&("1-.&'" XB,->:0L:Y
Z[\" 2=0G1.'" $921]9&8"11"

^&\&'"CKS:.KO5^_["U"7(5#('"#&("1`a1-.b)"1H NMR"*9(("?Cc'"B\B0645"!D&93D&$"*1'"#(C4'"

8&%#"*<'"d"U"#8"Cc'"#C4'"8&66"*<<'"d"U"#8'"%&8"Cc'"#C4'"%&!6"*1'"$C4'"$&#8"*1'"#C4'"#&7$"*+'"d"U"

#$&!"Cc'"$C4'"#&!#"*1'"$C4'"#&8!"*1'"$C4'"#&97"*1'"$C4'"#&$!"*1'"$C4)"13
C NMR *D%&("?Cc'"

B\B0645"!#D%&('"#9#&('"#68&%'"#6#&6'"#$7&('"#$!&!'"#$!&8'"#$D&D'"#$D&8'"#$D&#'"#$8&%'"%9&$'"

9%&8'"$7&D'"$%&D)"IR"*+,-."/-01'"213#45"6$D%'"6($D'"$7$!'"$!%6'"#86!'"#%66'"#979'"#99!'"#$#$'"#($7'"78%'"D9%'"87%)"HRMS5"

2:02;<"/=>"*?4@"B$$C$8AE5"6$(&$(#9)"/=G.<5"6$(&$($(&"

 

NH

O

Ph

NH

O

H3C

"



!"

"

 

General Pocedure For Synthesis of Alkynyl Boronates 

 

#$"%"&'%()"*+%,-./"012+"%,-$3"0%("%//./"4567"/1.2+8'"

.2+.," %3/" 9:5;-" <+.38'" %*.28'.3." =9566$'>" 9.?:@:""

A$'B21$3" 0%(" *$$'./" 2$" CDE" FG" %3/" 2$" 12" 0%(" %//./"

!:H67"nIB71"=9566$'>"9:JK"13"+.L%3.@:""A$'B21$3"0%("

%''$0./"2$"(21,"%2"2+1("2.6<"&$,"4M"613B2.(:""#$"%"(.*$3/"

&'%()"*+%,-./"012+"%,-$3"0%("%//./"5M67"/1.2+8'".2+.,"%3/"H:M567"2,1CnCNB28'"N$,%2."=9566$'@:""A$'B21$3"0%("*$$'./"2$"CDE"

FG"%3/"2$"12"0%("%//./"via *%33B'%"2+."($'B21$3"$&"'12+1B6C%*.28'.3.:""O.%*21$3"0%("%''$0./"2$"(21,"%2"2+1("2.6<.,%2B,."&$,"4"

+$B,(>"%2"0+1*+"<$132"2$"12"0%("%//./"D:567"%3+8/,$B("PG'"=4K"($'B21$3"13"/1.2+8'".2+.,>"9566$'@:""O.%*21$3"0%(",.6$Q./"

&,$6"2+."/,81*.C%*.2$3."N%2+"%3/"%''$0./"2$"0%,6"2$",2"&$,"$3."+$B,>"%&2.,"0+1*+"12"0%("&1'2.,./"2+,$B-+"*.'12.>"%R.$2,$<./"

012+" 2$'B.3.>" *$3*.32,%2./" in vaccu>" %3/"6%/." 132$" %" 9K" ($'B21$3" 13" 2$'B.3.:" S2+.," Q%,1%32(" 0.,." <,.<%,./" 13" 2+." (%6."

6%33.,:""""

"

"

General Procedure for Alkynylboronate Addition to Acyl Imines 

 

#$" %" &'%()" *+%,-./" 012+" %,-$3" 0%(" %//./"

%<<,$<,1%2." 1613." AK" =M:99566$'>" 9"

.?B1Q:@>" 946-" *%2%'8(2" ==R@C;>;TCU1<+.38'C

U16.2+8'CPECIVWS7" 4M" 6$'X@>" %3/" 967"

2$'B.3.:""A$'B21$3"0%("*$$'./"2$"M"FG"%3/"2$"

12"0%("2+.3"%//./"995B7"N$,$3%2."=9K"($'B21$3"13"2$'B.3.>":99566$'>"9".?B1Q:@:""O.%*21$3"0%("%''$0./"2$"(21,"%3/"0%,6"2$",2"

$3" 12(" $03" %**$,/" $Q.," ;J" +$B,(:" " O.%*21$3"0%(" 2+.3" ?B.3*+./" N8" 2+." %//121$3" $&" (%2B,%2./" %66$31B6" *+'$,1/." =567@:""

G,B/."6%2.,1%'"0%("2+.3".L2,%*2./"012+"GPG';"=4"Y"956'@>"/,1./"$Q.,"($/1B6"(B'&%2.>"*$3*.32,%2./"13"Q%*BB6"%3/"1($'%2./"

via *$'B63"*+,$6%2$-,%<+8>".'B%32"4MX"/1.2+8'".2+.,"13"+.L%3.(:""O.%*21$3"-%Q.";5:J"6-"/.(1,./"<,$/B*2"=!!X"81.'/@"012+"

%3".,"$&"!JZH:""

 

(R)-N-(1-phenylnon-2-ynyl)benzamide 

"

[$''$013-" 2+." -.3.,%'" <,$*./B,.>" 2+." *,B/." 61L2B,." 0%(" <B,1&1./" N8" &'%(+" *$'B63"

*+,$6%2$-,%<+8"012+".'B21$3"N8 4MX".2+.,"13"+.L%3."2$"81.'/"2+."/.(1,./"<,$<%,-8'1*"%61/."

%("%"0+12."($'1/:""Yield:";5:J"6->"!!X\"er:"!JZH\"[!]D
 23"]"C5:DF"=*"]"M:ME>"GPG';@\"HPLC 

Analysis,"2,"613$,Z"99:4"613:>"2,"6%^$,Z"9H:H"613:>"_G+1,%'<%)
`aUCP"*$'B63>"4H*6bH:J"66"

V:U:>" P.L%3.(ZVca" ]" !MZ9M>" 9:M" 67d613e" " 1
H NMR" =HMM"KPR>" GUG';@Z" !" J:HD" =/>" J" ]"

E:HPR>"9P@>"!"J:J;"=/>"J ]"E:HPR>"9P@>"!"D:H9"=6>"99P@>"!"D:JH"=/>"J ]"D:JPR>"4P@>"!"D:E9"=/>"

J"]"J:EPR>"4P@:""13
C NMR"=D5"KPR>"GUG';@Z"!"H5:J>"E5:ME>"EJ:!;>"944:H>"94D:9J>"94E:44>"94E:;H>"94E:JH>"94E:E4>"9;9:EJ>"

9;;:E>" 9;!:M9>" 9JJ:9E:" " IR" =2+13" &1'6>" *6C9@Z" 9;;M:H>" 9H59:;>" 9HE!:D>" 954J:9>" 95D!:;>" 9JM9:H>" 9J;J:E>" ;M;M:5>" ;4!9:4:""

HRMSZ"*%'*T/"&$,"=KfW%@f"";;H:94ME"&$B3/Z";;H:944E""

 

(R)-N-(1-phenylnon-2-ynyl)benzamide 

"

[$''$013-" 2+." -.3.,%'" <,$*./B,.>" 2+." *,B/." 61L2B,." 0%(" <B,1&1./" N8" &'%(+" *$'B63"

*+,$6%2$-,%<+8" 012+" .'B21$3" N8 4MX" .2+.," 13" +.L%3." 2$" 81.'/" 2+." /.(1,./" <,$<%,-8'1*"

%61/."%("%"0+12."($'1/:""Yield:"4!"6->"DJX\"er:"!;ZD\"[!]D
 23"]"C45:9F"=*"]"M:M5>"GPG';@\"

HPLC Analysis," 2," 613$,Z" 94:;" 613:>" 2," 6%^$,Z" 95:!" 613:>" _G+1,%'<%)
`aUCP" *$'B63>"

4H*6bH:J"66"V:U:>"P.L%3.(ZVca"]"!MZ9M>"9:M"67d613e:""1H NMR"=HMM"KPR>"GUG';@Z"!"

J:HM"=/>"J"]"E:HPR>"9P@"!"J:5D"=/>"J ]"E:HPR>"9P@"!"J:!5"=2>"J "]"E:HPR>"9D:4PR>"4P@"!"D:;M"

=6>"9P@>"!"D:;H"=6>"4P@"!"D:H5"=6>"5P@"!"D:5D"=/>"J ]"D:4PR>"P@"!"D:D5"=/>"J ]"D:4PR>"4P@:""13
C NMR"=D5"KPR>"GUG';@Z"!"

4!:EM>"H5:JJ>"EH:MD>"EJ:EM>"995:5D>"995:ED>"94D:4H>"94E:;5>"94E:D;>"94E:!;>"9;9:!J>"9;;:E9>"9;;:EJ>"9;;:!4>"9;E:!D>"9JJ:4J:""

IR"=2+13"&1'6>"*6C9@Z"E;5:;>"94;9:5>"9HEE:!>"9545:D>"95MJ:D>"9J;5:!>";MJ9:5>";4!M:4:""HRMSZ"*%'*T/"&$,"=KfW%@f";54:999H"

&$B3/Z";54:995E"

 

 

 

 

 

"

"



!"#

#

(R)-N-(1-phenylnon-2-ynyl)benzamide 

##

$%&&%'()*#+,-#*-)-./&#0.%1-23.-4#+,-#1.32-#5(6+3.-#'/7#03.(8(-2#9:#8&/7,#1%&35)#

1,.%5/+%*./0,:# '(+,# -&3+(%)# 9: ;"<# -+,-.# ()# ,-6/)-# +%# :(-&2# +,-# 2-7(.-2#

0.%0/.*:&(1#/5(2-#/7#/#',(+-#7%&(2=##Yield:#>!#5*4#?@<A#er:#B;=CDE=CA#[!]D
 23#F#G

H=@I# J1# F# "=@4# KLK&>MA#HPLC Analysis,# +.# 5()%.D# C=;# 5()=4# +.# 5/N%.D# E=;5()=4#

OK,(./&0/PQRSGL# 1%&35)4# ;@15T@=E# 55# U=S=4# L-6/)-7DUVR# F# B"D!"4# !="#

5WX5()Y=##1H NMR#J@""#ZL[4#KSK&>MD#!#"=?H#J+4#J F#E=?L[4#>LM4#!#!=;B#J54#@LM4#!#!=@#J54#;LM4#!=C@#J54#;LM4#!#;=;C#J+4#J F#

H=;L[4#;LM#!#E=;#J24#J F#?=@L[4#!LM4#E=E#J24#J F#?=@L[4#!LM4#!#H=>?#J54#CLM4#!#H=@C#J54#!LM4#!#H=CH#J24#J F#H=;L[4#;LM4#H=H!#

J24#J F#H=;L[4#;LM=##13
C NMR#JHC#ZL[4#KSK&>MD#!#!@=";4#!?=HH4#;;=C!4#;?=CC4#>!=;E4#@C=;H4#?C=B;4#!;H="E4#!;H=B;4#!;?=C>4#

!>!=EH4# !>>=B;4# !>B=E!4# !EE="E=# #IR# J+,()# 8(&54# 15G!MD# !>;C=!4# !@??=@4# !C!B=!4# !E>>=?4# ;?CC=H4#;B;B=>4# >>"!=!=# # #HRMSD#

1/&1\2#8%.#JZ]^/M]##>@;=!?>@#8%3)2D#>@;=!?C>##

 

(R)-N-(4-methyl-1-phenylpent-4-en-2-ynyl)benzamide 

#

#

$%&&%'()*# +,-# *-)-./&# 0.%1-23.-4# +,-# 1.32-# 5(6+3.-# '/7# 03.(8(-2# 9:# 8&/7,# 1%&35)#

1,.%5/+%*./0,:#'(+,#-&3+(%)#9: ;"<#-+,-.#()#,-6/)-#+%#:(-&2#+,-#2-7(.-2#0.%0/.*:&(1#/5(2-#/7#/#

',(+-#7%&(2=##Yield:#;C=!#5*4#?"<A#er:#BED@A#[!]D
 23#F#GE=@I#J1#F#"="C4#KLK&>MA#HPLC Analysis,#

+.# 5/N%.D# B="B# 5()=4# +.# 5()%.D# B=HB5()=4# OK,(./&0/P
QRSGL# 1%&35)4# ;@15T@=E# 55# U=S=4#

L-6/)-7DUVR#F#B"D!"4#!="#5WX5()Y=  1H NMR#J@""#ZL[4#KSK&>MD#!#!=B;#J74#>LM4#!#E=>E#J24#J F#?=?L[4#!LM#!#E=CB#J24#J F#

?=@L[4#!LM4#!#H=@"#J54#CLM#!#H=C"#J54#!LM4#!#H=C?#J24#J F#B=EL[4#;LM4#!#H=H?#J24#J F#B=EL[4#;LM=#13
C NMR#JHC#ZL[4#KSK&>MD#

!#;>=>>H4#@C=@!4#?C=?>4#?E=;!4#!;;=EB4#!;H="B4#!;?=!"4#!;?=C?4#!;?=H;4#!>!=H?4#!>>=?!4#!>B="C4#!EE="E=#IR#J+,()#8(&54#15G!MD#

!;B"=@4#!@?B=!4#!C;E=@4#!E>H=;4#;B;"=>4#>"E!=?4#>;B!=;=##HRMSD#1/&1\2#8%.#JZ]^/M]#;HE=!>??#8%3)2D#;HE=!>?"#

#

(R)-N-(1,5-diphenylpent-2-ynyl)benzamide 

#

#

$%&&%'()*# +,-# *-)-./&# 0.%1-23.-4# +,-# 1.32-# 5(6+3.-# '/7# 03.(8(-2# 9:# 8&/7,# 1%&35)#

1,.%5/+%*./0,:#'(+,#-&3+(%)#9: ;"<#-+,-.#()#,-6/)-#+%#:(-&2#+,-#2-7(.-2#0.%0/.*:&(1#/5(2-#

/7#/#',(+-#7%&(2=# #Yield:#;H=C#5*4#H!<A#er:#BE=CD>=CA#[!]D
 23#F# G!?=EI#J1#F#"="B4#KLK&>MA#

HPLC Analysis,# +.# 5()%.D# !?=># 5()=4# +.# 5/N%.D# !B=@# 5()=4# OK,(./&0/P
QRSGL# 1%&35)4#

;@15T@=E#55#U=S=4#L-6/)-7DUVR#F#B"D!"4#!="#5WX5()Y=##1H NMR#J@""#ZL[4#KSK&>MD##!#

;=CB#J+4#J F#H=;L[4#!@=?L[4#;LM##!#;=?H;#J+4#J#F#H=;L[4#!@=?L[4#;LM#!#E=!H#J24#J F#?=@L[4#

!LM#!#E=@@#J24#J F#?=@4#!LM#!#H=;B#J54#?LM#!#H=@?#J54#CLM#!#H=HH#J24#J F#H=;L[4#;LM=##13
C 

NMR# JHC#ZL[4# KSK&>MD# !# ;"=?H4# >@=HH4# @C=;;4# H?=HH4# ?@=?B4# !;E=;H4# !;H=">4# !;H="E>4# !;H=B"4# !;?=>;4# !;?=C!4# !;?=CE4#

!;?=E?4#!>!=EH4#!>>=?@4#!>B=;B4#!@"=@>4#!EE="!=#IR#J+,()#8(&54#15G!MD#!>>"=>4#!@?B=!4#!C;E=E4#!E>E=;4#;B;H=E4#>";?=>4#>"E"=H4#

>;B;=H=##HRMSD#1/&1\2#8%.#JZ]^/M]#>E;=!C;!#8%3)2D#>E;=!@B@#

 

(R)-N-(1-phenyl-3-(thiophen-3-yl)prop-2-ynyl)benzamide 

#

#

$%&&%'()*# +,-# *-)-./&# 0.%1-23.-4# +,-# 1.32-# 5(6+3.-# '/7# 03.(8(-2# 9:# 8&/7,# 1%&35)#

1,.%5/+%*./0,:#'(+,#-&3+(%)#9: ;"<#-+,-.#()#,-6/)-#+%#:(-&2#+,-#2-7(.-2#0.%0/.*:&(1#/5(2-#/7#

/# ',(+-# 7%&(2=# #Yield:# ;E# 5*4# H;<A# er:# BED@A# [!]D
 23# F# G!;=?I# J1# F# "="?4# KLK&>MA#HPLC 

Analysis,# +.#5()%.D#!C=;#5()=4# +.#5/N%.D#;"=E#5()=4# OK,(./&0/P
QRSGL#1%&35)4#;@15T@=E#55#

U=S=4#L-6/)-7DUVR#F#B"D!"4#!="#5WX5()Y#  1
H NMR#J@""#ZL[4#KSK&>MD#!#E=@#J24#J F#?=@L[4#

!LM4#!#E=C?#J24#J F#?=@L[4#!LM4#!#H="B#J54#!LM4#!#H=;!#J54#!LM4#!#H=;H#J74#!LM4#!#H=>C#J54#@LM4#!#H=@C#J54#;LM4#!#H=CH#J24#J F#

H=EL[4#;LM4#!#H=HC#J24#J F#E=?L[4#;LM=##13
C NMR#JHC#ZL[4#KSK&>MD#!#@C=C!4#?"="B4#?E=@E4#!;C=;E4#!;H=";4#!;?="E4#!;?=@H4#

!;?=EC4#!;B=;"4#!;B=HB4#!>!=EB4#!>>=EC4#!>?=?;4#!EE=">=#IR#J+,()#8(&54#15G!MD#H?;=@4#!"C!=B4#!>;H=B4#!@??=;4#!C;@=B4#!E>E=B4#

>"E"=C4#>!"E=;4#>;?C=@=##HRMSD#1/&1\2#8%.#JZ]^/M]#>!?="BC>#8%3)2D#>!?="B@?#

 

(R)-N-(1-(4-methoxyphenyl)-3-phenylprop-2-ynyl)benzamide 

#

#

$%&&%'()*# +,-# *-)-./&# 0.%1-23.-4# +,-# 1.32-# 5(6+3.-# '/7# 03.(8(-2# 9:# 8&/7,# 1%&35)#

1,.%5/+%*./0,:# '(+,# -&3+(%)# 9: ;"<# -+,-.# ()# ,-6/)-# +%# :(-&2# +,-# 2-7(.-2# 0.%0/.*:&(1#

/5(2-# /7# /# ',(+-# 7%&(2=# #Yield:# >?=H# 5*4# BB<A# er:# BED@A# [!]D
 23# F# G!"=BI# J1# F# "="E4#

NHBz

#

#

#



!!"

"

#$#%&'(" HPLC Analysis," )*" +,-.*/" !010" +,-12" )*" +34.*/" 5617" +,-12" 8#9,*3%:3;
<
=>?$" @.%A+-2" 56@+B617" ++" C1>12"

$DE3-DF/CG="H"0I/!I2"!1I"+JK+,-1" "
1
H NMR"L&II"M$N2"#>#%&'/"!"&1O&"LF2"&$'"!"71&6"LP2"J H"Q16$N2"!$'"!"71R0"LP2"J"H"

Q16$N2"!$'"!"71Q6"LP2"J H"0$N2"5$'"!"O15R"L+2"&$'"!"O1&0"L+2"R$'"!"O1RI"LP2"J H"0$N2"5$'"!"O1O6"LP2"J H"O15$N2"5$'""
13

C 

NMR" LOR"M$N2" #>#%&'/" !" 6610R2" RR15I2" Q61O52" QO1IR2" !!&10R2" !5710O2" !5O1I!2" !5Q1!02" !5Q1&&2" !5Q1&72" !5Q16!2" !5Q16R2"

!5Q1602" !&!17Q2" !&!1O!2" !&&1O62" !R01&62" !7R1061" " IR" L)9,-" S,%+2" @+
?!
'/" " !!O61I2" !5601&2" !6QQ1Q2" !R!I1R2" !7&61Q2" 5Q&6172"

50R&102"&IRQ102"&5OO1O1""HRMS/"@3%@TP"S.*"LMUV3'
U"
&761!&!&"S.A-P/"&761!&RI"

 

(R)-4-bromo-N-(1,3-diphenylprop-2-ynyl)benzamide 

"

W.%%.X,-Y" )9D" YD-D*3%" :*.@DPA*D2" )9D" @*APD" +,E)A*D" X3F" :A*,S,DP" Z[" S%3F9" @.%A+-"

@9*.+3).Y*3:9["X,)9"D%A),.-"Z[ 5I\"D)9D*",-"9DE3-D")."[,D%P")9D"PDF,*DP":*.:3*Y[%,@"3+,PD"3F"

3"X9,)D" F.%,P1" "Yield:" 5O1R"+Y2" OI\(" er:" 0O/&" [!]D
 23
" H" ?!I17]" L@" H" I1IO2" #$#%&'("HPLC 

Analysis," )*"+,-.*/" 71!"+,-12" )*"+34.*/" !&17"+,-12" 8#9,*3%:3;
<
=>?$"@.%A+-2" 56@+B617"++"

C1>12"$DE3-DF/CG="H"0I/!I2"!1I"+JK+,-^"
1
H NMR"L&II"M$N2"#>#%&'/"!"71&Q"LP2"J H"Q16$N2"

!$'"!"717I"LP2"J H"Q16$N2"!$'"!"O1&7"_"O1!0"L+2"7$'"!"O165"LPP2"J H"52"71Q$N2"5$'"!"O1RI"LP2" J 

H"Q16$N2" 5$'"!" O1RR" LP2"  J H"O15$N2" 5$'"!" O175" LP2"J H"Q16$N2" 5$'1" "
13

C NMR" LOR"M$N2"

#>#%&'/"!"6R1Q2"QR1&2"Q71O2"!55162"!57172"!5O152"!5Q1&O2"!5Q16!2"!5Q1O62"!5Q1Q52"!5Q10I2"!&!10I2"!&!1052"!&51O2"!&Q102"!7R1&1""

IR" L)9,-" S,%+2" @+
?!
'/"Q6!1O2"!!661&2"!6Q!162"!R571&2"!7&71!2"5056152"&5QO1I1" "HRMS/" @3%@TP" S.*" LMUV3'

U"
#55$!7`*VaV3"

&0I1I606"S.A-P/"&0I1I6O6
"
"""

 

(R)-N-(1,3-diphenylprop-2-ynyl)-4-methoxybenzamide 

"

"

W.%%.X,-Y" )9D" YD-D*3%" :*.@DPA*D2" )9D" @*APD" +,E)A*D" X3F" :A*,S,DP" Z[" S%3F9" @.%A+-"

@9*.+3).Y*3:9["X,)9"D%A),.-"Z[ 5I\"D)9D*",-"9DE3-D")."[,D%P")9D"PDF,*DP":*.:3*Y[%,@"3+,PD"

3F"3"X9,)D"F.%,P1" "Yield:"&!1R"+Y2"QI\("er:"0&/O("[!]D
 23
"H"?O1&]"L@"HI102"#$#%&'("HPLC 

Analysis," )*"+,-.*/" !!1I"+,-12" )*"+34.*/" " !&1I"+,-12" 8#9,*3%:3;
<
=>?$" @.%A+-2" 56@+B617"

++"C1>12"$DE3-DF/CG="H"QR/!R2"!1I"+JK+,-^"
 1

H NMR"L6II"M$N2"#>#%&'/"!"&1Q5"LF2"&$'2"

!"7167"LP2"J H"Q16$N2"!$'2"!"71RQ"LP2"J"H"Q16$N2"!$'2"!"710!"LP2"J"H"Q1Q$N2"5$'2"!"O1&!7"L+2"

6$'2"!"O1&O0"L)2"J H"O15$N2"!61Q$N2"5$'2"!"O16O"L+2"5$'2"!"O17&LP2"J H"O15$N2"5$'2"!"O1OO"

L+2"5$'1""
13

C NMR"LOR"M$N2"#>#%&'/"!"6R1O52"RR17O2"QR1!02"QO1&O2"!!61I52"!551OI2"!5715R2"!5O16&2"!5Q1&Q2"!5Q1R72"!5Q1Q52"

!501I!2"!501572"!&51IQ2"!&016&2"!7517O2"!7R1051  IR"L)9,-"S,%+2"@+
?!
'/"!!OO1&2"!5R6102"!RI!1I2"!R&52"!7I7162"!7&&1R2"50&51I2"

&50&1R1""HRMS/"@3%@TP"S.*"LMUV3'
U"
&761!&!&"S.A-P/"&761!&65"

 

(R)-N-(1-(4-bromophenyl)-3-phenylprop-2-ynyl)benzamide 

""

"

W.%%.X,-Y" )9D" YD-D*3%" :*.@DPA*D2" )9D" @*APD" +,E)A*D" X3F" :A*,S,DP" Z[" S%3F9" @.%A+-"

@9*.+3).Y*3:9["X,)9" D%A),.-" Z[ 5I\" D)9D*" ,-" 9DE3-D" )." [,D%P" )9D" PDF,*DP" :*.:3*Y[%,@"

3+,PD"3F"3"X9,)D"F.%,P1""Yield:"5Q"+Y2"7&\("er:"0&/O("[!]D
 23
"H"?!I17]"L@"H"I1IO2"#$#%&'("

HPLC Analysis," )*" +,-.*/" !!1!" +,-12" )*" +34.*/" !61&" +,-12" 8#9,*3%:3;
<
=>?$" @.%A+-2"

56@+B617"++"C1>12"$DE3-DF/CG="H"0I/!I2"!1I"+JK+,-^"
 1

H NMR"L6II"M$N2"#>#%&'/"!"

716!LP2"J"H"Q16$N2"!$'"!"717R"LP2"J H"Q16$N2"!$'"!"O1&&"L+2"&$'"!"O16R"L+2"0$'"!"O1O0"LP2"

J"H"O15$N2"5$'1""
13

C NMR"LOR"M$N2"#>#%&'/"!"6R1!2QR162"Q7152"!551I2"!551!2"!5O1!"2!5Q1&2"!5Q172"!5Q1O2"!5Q102"!&!1Q2"!&!102"

!&&1R2"!&Q152"!77151"" IR"L)9,-"S,%+2"@+
?!
'/"!&&R1O2"!6651Q2"!6Q71&2"!R5!1I2"!7&6102"5QR6102"50561I2"&5Q!151""HRMS/"@3%@TP"

S.*"LMUV3'
U""
6!51I&!&"S.A-P/"6!51I5O&"

 

(S)-N-(3-phenyl-1-(thiophen-2-yl)prop-2-ynyl)benzamide 

"

W.%%.X,-Y" )9D" YD-D*3%" :*.@DPA*D2" )9D" @*APD" +,E)A*D" X3F" :A*,S,DP" Z[" S%3F9" @.%A+-"

@9*.+3).Y*3:9["X,)9"D%A),.-"Z[ 5I\"D)9D*",-"9DE3-D")."[,D%P")9D"PDF,*DP":*.:3*Y[%,@"3+,PD"

3F"3"X9,)D"F.%,P1" "Yield:"501!"+Y2"QI\("er:"0O/&("[!]D
 23
"H"?!&1!]"L@"H"I1!2"#$#%&'("HPLC 

Analysis,")*"+,-.*/"!517"+,-12")*"+34.*/"!&1R"+,-12"8#9,*3%:3;
<
=>?$"@.%A+-2"56@+B617"++"

C1>12"$DE3-DF/CG="H"0I/!I2"!1I"+JK+,-^
  1

H NMR"L6II"M$N2"#>#%&'/"!"7176"LP2"J H"Q16$N2"

!$'2"!"71OI"LP2"J H"Q16$N2"!$'2"!"7100"Lb2"J H"&17$N2"!17$N2"!$'2"!"O15O"LPP2"J H"R15$N2"!17$N2"

!$'2"!"O150"L+2"!$'2"!"O1&&"L+2"&$'2"!"O16O"L+2"R$'2"!"O1Q!"LP2"J H"O15$N2"5$'1""
13

C NMR"LOR"M$N2"#>#%&'/"!"6!162"Q61&2"

Q71&2"!551I2"!5R172"!571I2"!571Q2"!5O1!2"!5Q1&2"!5Q172"!5Q1O2"!&!1Q2"!&!102"!&&1R2"!651Q2"!7R101""IR"L)9,-"S,%+2"@+
?!
'/"!&&I102"

!665162"!6QQ152"!R!01&2"!7&O172"5056102"&5OQ1O1""HRMS/"@3%@TP"S.*"LMUV3'
U"
&6I1IOO5"S.A-P/"&6I1IO07"



!"#

#

Absolute Stereochemistry Determination for Arylboronate Addition and Formal Synthesis of Leveocetirizine 

#

#

$# %&'()# *+,)*# -.(/# +012*#30440(# %&'56#

7'5# 89'+:)*# 7,49# '+:02# '2*# 40# ,4# 7'5#

'**)*# !-(/# *+;# <=<&># '2*# !?-(/#

@AB@9C>#A-?D-((0&E#>?D#)F1,GC?##H0&14,02#

7'5# 800&)*# 40# I>.# J<# '2*# <&"# :'5# 7'5#

49)2# 3133&)*# 49+01:9# 124,&# '# 3+,:94#

;)&&07#80&0+#'KK)'+)*?##@AB@9C>#7'5#49)2#

4,4+'4)*# ,240# 49)# 50&14,02# '4# I>.# J<# 124,&#

49)# ;)&&07# 80&0+# *,5'K'4)*# 40# '&(054#

80&0+&)55#A'KK+L#"-.1/C?#M0# 49,5# +)'84,02#

7'5#49)2#'**)*#G,'#8'221&'#'#50&14,02#0%#

-..(:# 89,+'&# '(,*)# ARCI21 ANOP")+E#

!?--((0&E# !)F1,GC# ,2# -(/# <=<&>#

%0&&07)*# ,(()*,'4)&;# 3;# !?"(/#

4+,)49;&'(,2)# AO?N((0&E# -?D# )F1,GC?##

Q)'84,02# 7'5# '&&07)*# 40# 54,+# '4# 49,5#

4)(K)+'41+)# %0+# ># 901+5E# 40# ,4# 7'5# 49)2#

'**)*#!-# )F1,G#0%# '29;*+015#nIK+0K'20&#

A>-(/C?# # Q)'84,02# 7'5# 49)2# '&&07)*# 40#

7'+(# 40# +4# 02# ,45# 072# '880+*# 0G)+# >#

901+5?##$%4)+#49,5#4,()#50&G)24#7'5#+)(0G)*#12*)+#G'811(#'2*#('4)+,'&#7'5#4'6)2#1K#,2#'#!P!#(,L41+)#0%#7'4)+#'2*#()49'20&?##

M9,5#9)4)+0:)2)015#(,L41+)#7'5#'&&07)*#40#54,+#'4#+4#%0+#!"#901+5?##$%4)+#54,++,2:E#49)#40K#K0+4,02#7'5#*)8'24)*E#&)'G,2:#3)9,2*#
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Absolute Stereochemistry Determination for Alkenylboronate Addition 
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Absolute Stereochemistry Determination for alkynylboronate Addition 

$350&14)#54)+)089)(,54+;#0%# 49)#K+0K'+:;&#'(,*)5#7'5#*02)#3;#80(K'+,502#0%#62072#&,4)+'41+)#G'&1)5# 40#035)+G)*#G'&1)5?##

$&6;&#51354,414)*#K+0K'+:;&#'(,*) 9'5#'#+)K0+4)*#G'&1)#0%#[!]D
 23#]#^O?N#A8#]#

.?N#<=<&>#)+#]#N.P!.C#%0+#49)#SI)2'24,0()+?
WZX# #B1+#K+0K'+:;&#'(,*) (M'3&)#

>E#)24+;#"C#7'5#035)+G)*#40#9'G)#'#G'&1)#[!]D
 23#]#I!-?>#A8#]#.?.D#<=<&>#)+#]#

N"POC# # '2*#7'5#'55,:2)*#'5# 49)# ARCI)2'24,0()+?#M9,5# ,5# 802:+1)24#7,49#01+#

,&&154+'4)*# 4+'25,4,02# 54'4)# '5#01+# 49)0+;# %0+# 54)+)089)(,8'&# 01480()# 59075#

49'4#49)#ARC 8'4'&;54#7,&&#:,G)#49)#ARC )2'24,0()+#K+0*184?###



!"#

#

Direct Injection MS studies of ligand exchange; Boronate and Diol. 
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#
Figure 1. Direct Injection MS Study of 3,3’-Br2-BINOL and Vinyl Boronate.##
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Direct Injection MS studies of vinyl boronate addition reaction. 
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Figure 2. Direct Injection MS Study of Ligand Exchange/Vinyl Boronate Addition Process.##
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HPLC Analysis of Chiral Aryl Amide Products 
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"""!"""^>.!["LL""""G>P(PP""(^(>P[[P(""""[>((.F^"""P>[<P?"

#9+$&B"/""""""""""""""""""<P<?>!(!PG""!(?>P^(?<"

"

"

"

"

"

"

"

"

"

HN
Bz

H3CO

S

HN
Bz

H3CO

S



!"#

#

$%&'(#)*#(+,-.#/0##123-%'4('56789#4:';<+*#!=4<>=?@#<<#A?7?*#9(B%+(C0ADE#F#GH0)H*#)?I#<JK<3+?##

min9 10 11 12 13 14

mAU

0

100

200

300

400

500

600

700

800

900

 MWD1 D, Sig=230,16 Ref=360,100 (SL-JB3\MEO-C-RA.D)

 1
0
.8
7
8

 1
2
.0
5
0

#
L3M+%'#=0#NO7)#7*#L3MF!"I*)@#P(QF"@I*)II#

#

D(%R#P(,$3<(#$.S(##O3T,2#####E-(%######9(3M2,#####E-(%###

##U###V<3+W########V<3+W###V<EXYCW#####V<EXW########Z#

8888[8888888[8888[8888888[8888888888[8888888888[88888888[#

###)##)I?G\G#]^####I?="HH#!?H\//I(=###/I!?=H=!G##=/?!@/H#

###!##)!?IHI#^]####I?=/"/#!?@H@=)(=###G!I?)=GI)##HI?\"IH#

$:,%'C#0##################H?!"@")(=##)\!!?@I!!/#

min10 11 12 13 14

mAU

0

50

100

150

200

250

 MWD1 D, Sig=230,16 Ref=360,100 (SL-JB3\MEO-C-R.D)

 1
0
.9
5
7

 1
2
.2
1
6

#
L3M+%'#=0#NO7)#7*#L3MF!"I*)@#P(QF"@I*)II#

#

D(%R#P(,$3<(#$.S(##O3T,2#####E-(%######9(3M2,#####E-(%###

##U###V<3+W########V<3+W###V<EXYCW#####V<EXW########Z#

8888[8888888[8888[8888888[8888888888[8888888888[88888888[#

###)##)I?/H\#]^####I?="@\#GI)=?\/)//##!G)?I\G")##/H?@==I#

###!##)!?!!!#NN####I?=@)I##"@H?I!@\"###)"?)/H/H###=?"H@I#

$:,%'C#0##################G"\/?G)G\"##!/=?!\=!@#

#

#

#

#

#

#

#

#

HN
Bz

H3CO

HN
Bz

H3CO



!"#

#

$%&'(#)*#(+,-.#)/0##123-%'4('56789#4:';<+*#!"4<=">?#<<#@>7>*#9(A%+(B0@CD#E#F/0)/*#)>G#<HI<3+>##

# min20 22.5 25 27.5 30 32.5 35 37.5 40

mAU

20

40

60

80

100

120

140

160

 MWD1 C, Sig=210,8 Ref=360,100 (SL-JB3\O-CI-RAC.D)

 2
5
.5
8
3

 3
2
.3
2
8

#
J3K+%'#L0#MN7)#1*#J3KE!)/*O#P(QEL?/*)//#

#

C(%R#P(,$3<(#$.S(##N3T,2#####D-(%######9(3K2,#####D-(%###

##U###V<3+W########V<3+W###V<DXYBW#####V<DXW########Z#

8888[8888888[8888[8888888[8888888888[8888888888[88888888[#

###)##!G>GOL#\\####)>!O/!#)>L/F]]("###)G)>O]!]]##G/>!"LL#

###!##L!>L!O#\\####)>GF!]#)>!F]/F("###))F>O""/G##"F>]G?]#

$:,%'B#0##################!>?/?O]("###!])>])?O!#

min24 26 28 30 32 34

mAU

0

50

100

150

200

 MWD1 C, Sig=210,8 Ref=360,100 (SL-JB3\O-CI-R.D)

 2
5
.6
4
6

 3
2
.3
8
4

#
J3K+%'#L0#MN7)#1*#J3KE!)/*O#P(QEL?/*)//#

#

C(%R#P(,$3<(#$.S(##N3T,2#####D-(%######9(3K2,#####D-(%###

##U###V<3+W########V<3+W###V<DXYBW#####V<DXW########Z#

8888[8888888[8888[8888888[8888888888[8888888888[88888888[#

###)##!G>?"?#C\####)>!]F)#)>FLO!?("###!!O>)G!L]##F]>]GO!#

###!##L!>LO"#\C####)>!/!L##""">"OF]O####">L"!/O###!>!")O#

$:,%'B#0##################)>FO!])("###!L!>"F""G#

#

#

#

#

#

#

#

#

HN

H3CO

O

HN

H3CO

O



!"#

#

$%&'(#)*#(+,-.#))/##012-%'3('45678#39':;+*#!<3;=<>?#;;#@>6>*#8(A%+(B/@CD#E#F"/)"*#)>"#;GH;2+>##

min6 7 8 9 10 11 12 13 14

mAU

0

100

200

300

400

500

 MWD1 C, Sig=210,8 Ref=360,100 (SL-JB3\O-SB-RAC.D)

 7
.7
4
9

 1
1
.4
0
1

#
I2J+%'#K/#LM6)#0*#I2JE!)N*F#O(PEK?N*)NN##

#

C(%Q#O(,$2;(#$.R(##M2S,1#####D-(%######8(2J1,#####D-(%###

##T###U;2+V########U;2+V###U;DWXBV#####U;DWV########Y#

7777Z7777777Z7777Z7777777Z7777777777Z7777777777Z77777777Z#

###)###[>[<\#]^####N>K\")#)><)\K?(<###"<?>K!?!K##"N>"[FF#

###!##))><N)#C^####N>?!<F#)>KF?FF(<###K<N>[F"K)##<\><!)!#

$9,%'B#/##################!>FN?!"(<###FF[>)))"<##

min6 7 8 9 10 11 12

mAU

0

50

100

150

200

250

300

 MWD1 C, Sig=210,8 Ref=360,100 (SL_JB\SOBPMOR2.D)

 7
.6
8
1

 1
1
.3
6
5

#
I2J+%'#K/#LM6)#0*#I2JE!)N*F#O(PEK?N*)NN#

#

C(%Q#O(,$2;(#$.R(##M2S,1#####D-(%######8(2J1,#####D-(%###

##T###U;2+V########U;2+V###U;DWXBV#####U;DWV########Y#

7777Z7777777Z7777Z7777777Z7777777777Z7777777777Z77777777Z#

###)###[>?F)#]]####N>K[F)#F!K!>!?<?"##KK">["<KK##\[>FF<<#

###!##))>K?"#]]####N><"?)##)[[>\!F?!####<>?))?F###!>))"?#

$9,%'B#/##################F<)N>)\K![##K<N>K??N)#

#

#

#

#

#

#

#

HN

H3CO

O

CH3

HN

H3CO

O

CH3



!"#

#

$%&'(#)*#(+,-.#)!/##012-%'3('45678#39':;+*#!<3;=<>"#;;#?>6>*#8(@%+(A/?BC#D#EF/)F*#)>F#;GH;2+>##

min11 12 13 14 15 16 17 18 19

mAU

0

100

200

300

400

500

600

 MWD1 D, Sig=230,16 Ref=360,100 (SL-JB3\O-CHA-RA.D)

 1
3
.3
0
8

 1
4
.8
3
8

#
I2J+%'#</#KL6)#6*#I2JD!MF*)"#N(ODM"F*)FF##

#

B(%P#N(,$2;(#$.Q(##L2R,1#####C-(%######8(2J1,#####C-(%###

##S###T;2+U########T;2+U###T;CVWAU#####T;CVU########X#

7777Y7777777Y7777Y7777777Y7777777777Y7777777777Y77777777Y#

###)##)M>MFZ#[\####F>]Z""#!><!]<Z(<###"!^>EM"M<##<E>)"<<#

###!##)<>ZMZ#\[####F>"^")#!>]F^EM(<###]]Z>!<EE<##]F>ZM]"#

$9,%'A#/##################<>EMM<)(<##))Z">)Z"!Z#

min10 12 14 16 18

mAU

0

50

100

150

200

250

 MWD1 D, Sig=230,16 Ref=360,100 (SL-JB3\O-CHA-R.D)

 1
3
.4
1
6

 1
5
.2
5
3

#
I2J+%'#</#KL6)#6*#I2JD!MF*)"#N(ODM"F*)FF##

#

B(%P#N(,$2;(#$.Q(##L2R,1#####C-(%######8(2J1,#####C-(%###

##S###T;2+U########T;2+U###T;CVWAU#####T;CVU########X#

7777Y7777777Y7777Y7777777Y7777777777Y7777777777Y77777777Y#

###)##)M><)"#KK####F>"!Z!#E"]F>)EF<M##!]">F)"FZ##E^>"Z!Z#

###!##)]>!"!#KK####F>]Z^!##!!Z>E)""^####"><E^)Z###!>M)^!#

$9,%'A#/##################EZ^E>)F^)F##!"!>])M!"#

#

#

 

#

#

#

 

 

HN

H3CO

O

HN

H3CO

O



!"#

#

HPLC Analysis of Chiral Vinyl Amide Products 

 

$%&'(#!)#(*+,-#./#012,%'3%456789#:;'<=*)#!>:=?>@A#==#B@7@)#9(C%*(D/BE6#F#GH/.H)#.@I=JK=2*#

min13 14 15 16 17 18 19

mAU

0

50

100

150

200

250

 MWD1 C, Sig=210,8 Ref=360,100 (SL_JB2\V-PH-RAC.D)

 1
4
.9
8
2

 1
6
.5
1
2

#
L2M*%'#N/#OP7.#0)#L2MF!.H)Q#R(SFNAH).HH#

#

E(%4#R(+$2=(#$-3(##P2T+1#####6,(%######9(2M1+#####6,(%###

##U###V=2*W########V=2*W###V=6XYDW#####V=6XW########Z#

8888[8888888[8888[8888888[8888888888[8888888888[88888888[#

###.##.>@GQ!#\\####H@I"HN#.@HNA">(>###!""@.GQ.!##>G@A"I"#

###!##.A@I.!#\]####H@AN..#.@HIH!Q(>###!I.@II>HH##IH@N!>N#

$;+%'D#/##################!@HQ"HN(>###I!Q@"I!.!#

^S_8:%+%'-D+#`%D#<D(T@#

min12 13 14 15 16 17 18 19

mAU

200

300

400

500

600

700

 MWD1 C, Sig=210,8 Ref=360,100 (SL-PT\BZ-A4-4.D)

 1
5
.1
3
5

 1
6
.7
7
1

#
L2M*%'#N/#OP7.#0)#L2MF!.H)Q#R(SFNAH).HH#

#

E(%4#R(+$2=(#$-3(##P2T+1#####6,(%######9(2M1+#####6,(%###

##U###V=2*W########V=2*W###V=6XYDW#####V=6XW########Z#

8888[8888888[8888[8888888[8888888888[8888888888[88888888[#

###.##.I@.NI#\\####H@>>GN#.@"AG!!(>###AH.@NH>IH##G"@IAI>#

###!##.A@"".#\\####H@>>>"##>AH@HQQGA###.>@."I"N###!@>N>A#

$;+%'D#/##################.@Q.I!N(>###A.I@>QH!N#

#

#

#

#

#

#

#

#

Ph

HN

Ph

Bz

Ph

HN

Ph

Bz



!"#

#

$%&'(#!)#(*+,-#!.#/01,%'2('345#26'78*)#!928:9;<#88#=;5;)#>(?%*(@.=AB#C#"D.ED)#E;F#8GH81* 

min16 18 20 22 24

mAU

0

10

20

30

40

50

60

70

80

 MWD1 D, Sig=230,16 Ref=360,100 (SL-JB3\TH-B-RAC.D)

 1
8
.4
2
8

 2
0
.3
9
7

 

I1J*%'#9.#KL5E#5)#I1JC!MF)E<#N(OCM<F)EFF#

#

A(%P#N(+$18(#$-Q(##L1R+0#####B,(%######>(1J0+#####B,(%###

##S###T81*U########T81*U###T8BVW@U#####T8BVU########X#

YYYYZYYYYYYYZYYYYZYYYYYYYZYYYYYYYYYYZYYYYYYYYYYZYYYYYYYYZ#

###E##E";9!"#[\####F;]<^D#9!]M;!FDD]###"<;F!9E^##9^;D"F<#

###!##!F;M^]#\[####F;"^E!#9M9D;9^]F]###]9;"<9M^##DF;9E^9#

$6+%'@#.##################"<E";]F!<9##E<F;"""D]#

min14 16 18 20 22 24 26

mAU

0

25

50

75

100

125

150

175

 MWD1 D, Sig=230,16 Ref=360,100 (SL-JB3\TH-B-R.D)

 2
0
.2
0
8

#
I1J*%'#9.#KL5E#5)#I1JC!MF)E<#N(OCM<F)EFF#

#

A(%P#N(+$18(#$-Q(##L1R+0#####B,(%######>(1J0+#####B,(%###

##S###T81*U########T81*U###T8BVW@U#####T8BVU########X#

YYYYZYYYYYYYZYYYYZYYYYYYYZYYYYYYYYYYZYYYYYYYYYYZYYYYYYYYZ#

###E##!F;!F"#[[####F;"]EM#E;EF^]"(9###E^9;FM<F9#EFF;FFFF#

$6+%'@#.##################E;EF^]"(9###E^9;FM<F9#

#

#

#

#

#

#

#

#

#

NHBz

S

NHBz

S



!"#

#

$%&'(#!)#(*+,-#./#012,%'3%456789#:;'<=*)#!>:=?>@A#==#B@7@)#9(C%*(D/BE6#F#"G/HG)#H@I=JK=2*#

min12 13 14 15 16 17

mAU

0

20

40

60

80

100

 MWD1 D, Sig=230,16 Ref=360,100 (SL_JB2\3F-V-RAC.D)

 1
3
.2
7
5

 1
4
.3
9
7

#
L2M*%'#>/#NO7H#7)#L2MF!.G)HA#P(QF.AG)HGG#

#

E(%4#P(+$2=(#$-3(##O2R+1#####6,(%######9(2M1+#####6,(%###

##S###T=2*U########T=2*U###T=6VWDU#####T=6VU########X#

8888Y8888888Y8888Y8888888Y8888888888Y8888888888Y88888888Y#

###H##H.@!ZI#[\####G@>"!!#.I]I@!I"ZZ##HHH@ZZ"]H##>"@!II"#

###!##H>@."Z#\[####G@II"]#.A".@I]>!.###""@Z]"ZG##IG@Z>>H#

$;+%'D#/##################Z!Z]@]>.""##!HH@IA"IH#

min10 11 12 13 14 15 16 17 18

mAU

0

20

40

60

80

100

120

140

160

 MWD1 D, Sig=230,16 Ref=360,100 (SL_JB\3-F-BZ-R.D)

 1
3
.3

6
0

 1
4
.6

1
3

#
L2M*%'#>/#NO7H#7)#L2MF!.G)HA#P(QF.AG)HGG#

#

E(%4#P(+$2=(#$-3(##O2R+1#####6,(%######9(2M1+#####6,(%###

##S###T=2*U########T=2*U###T=6VWDU#####T=6VU########X#

8888Y8888888Y8888Y8888888Y8888888888Y8888888888Y88888888Y#

###H##H.@.AG#E\####G@IGAA#IAGG@H]]>]##HA"@G!H>I##"I@>AGA#

###!##H>@AH]#NN####G@>.ZG##!AA@.GHH]###HG@HIA.>###>@I.">#

$;+%'D#/##################I]AA@>]"AI##HZ"@HZZZ"#

#

#

#

#

#

#

#

#

#

HN

F

Bz

HN

F

Bz



!"#

#

$%&'(#)*#(+,-.#/0#123-%'4%56789:#;<'=>+*#)/;>?/@A#>>#B@8@*#:(C%+(D0BE7#F#G"0)"*#H@I#>JK>3+@#

min7 8 9 10 11 12

mAU

0

10

20

30

40

50

60

70

 MWD1 E, Sig=280,16 Ref=360,100 (SL_JB\PMEO-RAC.D)

 8
.3
3
3

 1
0
.1
6
3

#
L3M+%'#I0#NO8H#P*#L3MF)G"*HA#Q(RF!A"*H""##

#

E(%5#Q(,$3>(#$.4(##O3S,2#####7-(%######:(3M2,#####7-(%###

##T###U>3+V########U>3+V###U>7WXDV#####U>7WV########Y#

9999Z9999999Z9999Z9999999Z9999999999Z9999999999Z99999999Z#

###H###G@!!!#[E####"@!I\A#HA]A@!!!]G###\H@\]AA)##I"@)""A#

###)##H"@HA!#[[####"@/!!A#HAG)@\\\]I###I]@)"HIA##/]@\]]/#

$<,%'D#0##################!!\]@HHH]/##H!"@]]GH]#

min7 8 9 10 11 12

mAU

0

20

40

60

80

100

120

140

160

180

 MWD1 E, Sig=280,16 Ref=360,100 (SL_JB\PMEO-R.D)

 8
.2
6
0

 1
0
.0
7
0

#
L3M+%'#I0#NO8H#P*#L3MF)G"*HA#Q(RF!A"*H""##

#

E(%5#Q(,$3>(#$.4(##O3S,2#####7-(%######:(3M2,#####7-(%###

##T###U>3+V########U>3+V###U>7WXDV#####U>7WV########Y#

9999Z9999999Z9999Z9999999Z9999999999Z9999999999Z99999999Z#

###H###G@)A"#E[####"@!I"/#/HI!@"!]"A##H\]@H]"H\##]A@H]G"#

###)##H"@"\"#NN####"@!I)]##HA/@H/"G\####\@\I))/###!@G")"#

$<,%'D#0##################/!H\@H\]]!##HGA@]/)/)#

#

#

#

#

#

#

#

HN
Bz

H3CO

HN
Bz

H3CO



!"#

#

$%&'(#)*#(+,-.#/0#123-%'4%56789:#;<'=>+*#)?;>@?AB#>>#CA8A*#:(D%+(E0CF7#G#H/0/*#"AI#>JK>3+A#

min14 16 18 20 22 24

mAU

0

200

400

600

800

1000

 MWD1 C, Sig=210,8 Ref=360,100 (SL_JB2\CV-P-RA2.D)

 1
6
.2
1
4

 1
8
.8
9
8

#
L3M+%'#!0#NO8"#1*#L3MG)"I*P#Q(RG!BI*"II##

#

F(%5#Q(,$3>(#$.4(##O3S,2#####7-(%######:(3M2,#####7-(%###

##T###U>3+V########U>3+V###U>7WXEV#####U>7WV########Y#

9999Z9999999Z9999Z9999999Z9999999999Z9999999999Z99999999Z#

###"##"BA)"?#[[####IABI/P#?A)?I/I(?##"I\"A?"!IH##/)A?\H/#

###)##"PAPHP#[]####IA\")P#!AP!HPI(?###P))A!")!P##?\A/)I/#

$<,%'E#0##################PAIPI!"(?##"PH!A\)/?B##

min14 15 16 17 18 19 20 21

mAU

0

100

200

300

400

 MWD1 C, Sig=210,8 Ref=360,100 (SL-JB3\CV-B-R.D)

 1
6
.3
5
7

 1
8
.0
7
1

#
L3M+%'#!0#NO8"#1*#L3MG)"I*P#Q(RG!BI*"II#

#

F(%5#Q(,$3>(#$.4(##O3S,2#####7-(%######:(3M2,#####7-(%###

##T###U>3+V########U>3+V###U>7WXEV#####U>7WV########Y#

9999Z9999999Z9999Z9999999Z9999999999Z9999999999Z99999999Z#

###"##"BA!/\#][####IAB)HP#)AI)B\H(?###?PPA\"!!)##HPA)"!"#

###)##"PAI\"#[[####IABP)?##!BPA\B?"H####\A"?)IH###"A\PBH#

$<,%'E#0##################)AIB!BB(?###?H/AP//?"#

#

#

#

#

#

#

#

#

HN
Bz

HN
Bz



!"#

#

$%&'(#")#(*+,-#./#012,%'3%456789#:;'<=*)#">:=?>@.#==#A@7@)#9(B%*(C/AD6#E#FG/HG)#H@I#=JK=2*@##

min14 15 16 17 18 19 20 21 22 23

mAU

0

25

50

75

100

125

150

175

200

225

 MWD1 D, Sig=230,16 Ref=360,100 (SL_JB2\V-BR-RAC.D)

 1
6
.4
9
5

 1
8
.8
8
6

#
L2M*%'#>/#NO7H#7)#L2ME"!I)H.#P(QE!.I)HII##

#

D(%4#P(+$2=(#$-3(##O2R+1#####6,(%######9(2M1+#####6,(%###

##S###T=2*U########T=2*U###T=6VWCU#####T=6VU########X#

8888Y8888888Y8888Y8888888Y8888888888Y8888888888Y88888888Y#

###H##H.@>ZG#D[####I@.\"\#ZFFF@"!!>I##"">@H"\.\##GI@"."F#

###"##HF@FF.#[]####I@\>H"#Z\F>@F!IIF##"IH@Z.FG>##>Z@\!\"#

$;+%'C#/##################H@Z.\!H(>###>".@IZ."H#

min12 13 14 15 16 17 18 19

mAU

0

50

100

150

200

250

 MWD1 D, Sig=230,16 Ref=360,100 (SL-JB3\V-BR-R.D)

 1
4
.5
1
3

 1
6
.0
2
1

#
L2M*%'#>/#NO7H#7)#L2ME"!I)H.#P(QE!.I)HII##

#

D(%4#P(+$2=(#$-3(##O2R+1#####6,(%######9(2M1+#####6,(%###

##S###T=2*U########T=2*U###T=6VWCU#####T=6VU########X#

8888Y8888888Y8888Y8888888Y8888888888Y8888888888Y88888888Y#
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