The Journal of Organic Chemistry

JOC

ll#

%

+#-./ $

N
+»

*x
~

% $

“#$

45

313
$

"(D.LN) 917:60:20 T2 9202 ‘8 8UNC U0 AINN |V XN YN BIA papeojumoq

51

'sajoie paysiignd areys Aprewnifa] 01 moy uo suondo Joj ssulppinbbuleys/Biosdesqnd//:sdny 9os

$2#

% $

$2

)*# +@ +. 3

)*

&. # +-+6

$2

$

#

(

&

%%

$
&&'

7 ACS Publications


https://pubs.acs.org/curated-content?journal=joceah&ref=feature
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Jie+Wang"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Jingyi+Huo"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Xin+Chen"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Jinyi+Yang"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Longyu+Li"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Ruibin+Bian"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Wendi+Shi"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Zhaoyang+Yao"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Chenxi+Li"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Chenxi+Li"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Xiangjian+Wan"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Yongsheng+Chen"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/showCitFormats?doi=10.1021/acs.joc.5c02377&ref=pdf
https://pubs.acs.org/doi/10.1021/acs.joc.5c02377?ref=pdf
https://pubs.acs.org/doi/10.1021/acs.joc.5c02377?goto=articleMetrics&ref=pdf
https://pubs.acs.org/doi/10.1021/acs.joc.5c02377?goto=recommendations&?ref=pdf
https://pubs.acs.org/doi/10.1021/acs.joc.5c02377?goto=supporting-info&ref=pdf
https://pubs.acs.org/doi/10.1021/acs.joc.5c02377?fig=tgr1&ref=pdf

#O# )

%

) #

%

&&,

@ #°D 0

$

%%



# # )+
% % # 2 s
% $ (@2A  t# 2 %
#
4 $
" # &
c . s 0 )* +#-1 $
# $ @#:@9 6#6, ,6#-@/#3
$ 1 % ).
+5#.9/ $ $ @#995 $ 6#-5
N # 1$ , #5,/#
) *
< o # . %/ $%$
= $ 1
0 a .
% + #1 $ # |
|
#HH# |
<8 0 # 1
++- $ < t# '
? $2 $ $
+ @ 0 F - $
P # *1 $
0 2 $
< -#
1F
- % +/
$ 0 % 0 # ! " 0
) o

&80 o

$ %%



oy —
1 *) % # %
% # % 0 #
% # H % )%5
0o# 2 % 0o# 1 )F
% % 0 # * % #
$ -6/t 1
$ #1
$ 7 G < $
- 0 Lo #
$ $
0 $ ? % <
( < $ 3 <
6# 0
6 3% 2 %H#
+ <
@M % ! $ |
6 $ 2 5#@, -#6+ % 8
$ 3 <
5# 2
$ $ $
$ 2 2 #H@- Q@#6- %
# 3 5#6: O#5: #
$ 2 ( 7 L& $
+ $ 2 #
? " $ $ 2 $
$ - # 2 %

&&1

o $

%%



( ) ## ) I
*E* # ) & # B
# )FE4 % #
$ ; 2 #
$ 0 < < 0
2 #
%ot % " 0 $
2 *
2 *|= *|* $
2 H.6. #-9 H#6+5] # 3 ( " #
$ 2 & $
; *| **H# "
2 : *| % #4+9 +@%*
0 -H++] #.6.J * #@6 +@%* * # 1
*| % $ 2 *|* ? "
#.6.J $ #6+5] # 3 " ?
*|* %# 1
2 ? ?
< 1
< #
1 < # $
0 " $ %
1 ) @
# $ . 0
*) $ ' # . $ " 0 < $ % o+,
0 I@-# 1
$ % 0 0 2
$2 # 1 # 1
K < ? P
" $ $ ? ?
" 0 # 1 "
? %# E
0
I L3 %
# $ " $2

&&2

$ %%



( ) # -

[ #$ %
oP o) P olP o) P )* OfP
% @#99W#99- QH@@ 6#-5 6#+- @#9 J#5, ,#HO@. Q@#.@ -#,5 +5#.9+5#. @#+6
Q#.Q#Q@: QH@@- 6#6, 6#6, @#- ,6#-@,-#5. @#9- -#+9 +#-. +H#H+  O@#H++
9 & # = #
# 1 0 6@@ 9+6 2
2 96: @ # 1
# 3 $ *Ex )%57 0 $
. $ % $ )%57 % 0 *E*
)%5 < ; # 2
1 < # &
$ & %57 % &'
$ | )%57 @#@9
< " @#995 6#-@/ ,#5,/
2 < $ $ ) * +#-/ V%57 % $
0 # +5#.9/#
$ H 1
'2 ) " % &'
Y%57 % )%57
# $ . $ 1 5#3 &'
5 6- %
6. <
+H#-@ % -+ # 1 # = "2 E 'E
2 . %
$# 3 0 $ $ ! 7 M,
" 2 < # N N #@ .
> % 3 2 2 $
2 " #1 %
2 +9 $ ++@ $ +H#-+, +#-5
# ° L g $ <
! . 8 $#' 0 R @# 56
% @# 55 # 3
2 " - # = % " @#@5, $
% +#.9 #° @#@, # 3
1 $ % < $ "
$ 0
$ $ H " #
0 $ _
FH%&I $
&%& $ " |
" $ " $ i1 # 3
# ' 0 FH%&I &%& & # 1
#96 | 6#5: %
#95 | 6#5: $ FH%&I &%&
01 H-o |
6#6- % H6+ | 6#6,
" # #
1 < 1$ < $
$ 7 $
$ $ )%5 &' M $
$ 7 I 0 " !
31&1) %57 ;31 .1 # °1 ( *EX Lo M1 *E* o #
1 e 1 Y%57 %
" ! ( *E* $ @#+:  O#-@ $
&' )%57 $ @#+9@ @# @# 1
$ - $ _ <
1 +# 0 # L
- )%57 ! )FE4
" *E* 2

&&& " # $ %%



"333

L —
& % % 3L $ 0o # %5 %
$ $ )%5# ; R3DQ % 0 o #
F 0 ; 3 R3IDQ' % 0 0 #
( 7 )FE4 E# ! )FE4
0 5#-5/ $ o6#./
# ) % #1
| E 4
<#1 < )FE4 1
| # $
%
) P E < # $ Q R3D Q'
2 % 2 2
K 8 % s o s .
g $ %57 % sz
E @#+: $ ! L%’ H@
#3 $ +#@5 TR % 3L
2 $ $ )%57 % 0

" # $ %%



% $ )%57 0
$ #'
< # $ 6
$ )%5
@#@. 0 $ @#6 )%5
%# 1
)%57
<
# 3 )%57 %
K
$ # 1
0 $
2 ( #
3 ;. R3DQ 0
6 % 0
<
&&) 0 2 2
# ° 6 g’
% #-, $
0 J
1 < 2
&8&)
<
# 3 % 2
2 # = $ )%5
< $ $ 7 %5
" % $
? 2 %G 2
M-, H6, JH
$ 2 M.#6. J
)%5 0 2
2
H65J#1
(
2 # .5
'F
0 ++ # $ %
|  M6#5, +@I6#.: +@ o
$ 6#,, +@I
6#6. +@ %
+#@6 +H@-H
$ G
H9 % #, ;9% $2
# =
0 + - +.-@ 8
" (
#
(
++ # 1 I
. #-9/19-# 6/ %
:5#9 /19-# ./
#
L
$

$

& %
) 44 -

# # )+
++ # I
$  +#H91@#:9: % +#.1@%#::,
1 1
# $
2
+
( #
2
$
44 1% $
1 0
(
0
!
#
0 %
0 #&'
+#-./ $ @#.@9 6#6,
,6H-@/#
$ @#6+9 $
#1 $2 <
0
0
$ $ ) *#
S
1
3 #
* ) $
1 3
M # # | [+@Q#+@ +l #? #6 @ ., #
8 + +. %LI
);
; -@Q@.:
# 1
2
#
S%S $6 $
)
! " H
1% $
" (
. # 100@@ @@@+ 6 55 96+@8
* 7 " T 2# #

nggn

" $

%%



( ) ## ) I
@ 4=-Q@-@@ '
! "H# 6@6@..6.,.+9: 5++.6.@ #
$ 1% $
& % IR Ss..
*.
*++;’ ST 2 # Z;@@@@ @@@. +-99+,8 + F 4#®D A#8 UiR#& #8F 4#8) #8U Q#
h * * )
#/(00% 0 '& 1, ++,@#
4  AH#8 4#3)  FHY R#8 #F#E 1#>#8
F Q#d #8) #8 A V¢ #8F %#8  4A#8
! "# $ H 2 A#B 4#a8) 4#' A & ' $
1% $ & % +6/ * H L $
" "( ) fa e ; # % * 4@ -
: 4#8  #8U AHB  >ua) 148 F#®
A#) A#®6 >#8 #8  #8D U#R  #8 At
| "y $ A & ) $ +9/
( ) et - F #8U A#8 A#Q A#8 #8U Q#& A#8
' U F#® #8 R#8 AH#8 4#E) U#HE 448 #8
R #8F #8 4# $ = '
3 % ) 2 +9/ *
! " H $ & ' #"0 " 2 5@65+#
1% $ & % 6 Q A4#AF8 U#4#B # #8 A# #B  #F#8
" ' ) Rttt # F#8 SH #8F # #8F A#4#8  H#'#BF  AH %#8
A# D#8 ‘#AHSE  R# #8A  H#'#8 A# A#
H : Y ) L
I "y $ L 7 1% :
1% $ & % = = * & )
w ( ) b # 00 0 0 32 9.#
' 5 D #8R 4#8 #8F A#F #8= U#L
L * F & ' #
. % : 4 # @-@+5:#
! # $ U F#aJ AHBR 434 #84 A#8D U#
'% $ & % *! — * * : )
" "( ) Rt 1% F$; & #/1#0 0 &0
0" 2+ +6.-9#
9 U u#ay  A#8 '#8 >#8Q D#8> U#
! i $ = L *
19 $ & % ; $ ) ? F = +O#+/
" ' ( ) *ptt * = & ! #/ $ 0 0 5 +,+9#
4#8) M8  #8Q QuE Q#a4 '#81 #8
* L##8F Qu8  4#3 * 3
. L * F & :
! # $ = 4 /# 0 &00 ' 21
1% $ & % # @.@-.+#
" "( ) I e +@F %#8)  4#8) A#8  A#8 U#l
$
#05 0 0 / '(
I "4 $ , +6 999: 99:5#
1% $ & % ++ 4  E#8D L#84 F#E D#8%  Q#d) D#8
" ' ( ) Rt '#BF %#8) 448 AL
' #
# 100Q@@ QO@. +9-+9.Q 6 0 11- +++9@9#
| " i $ + AH8 U# . o o
1% $ & % 0" *3 4@ +@9+5.#
" " ( ) - +. D L#®% Q#8 E#8) D#8  '#84  FHF
%#8 4#8U 4#8' A# L
7 ? F ! & =
7 # # 1+@#+@ +| #? #6 @ . L= N & ' #
" / /770 0 $ O ' 2 . +-559 +-56#
+- #8  4uD #81 #8U SH8  Q#8b U#8
R E#3 #'#8D #4#8 4#®) # )
1 0 # & ' $ & +#. F$
L F @#+% /(0 $ 0 ' *1 .
S? 8/. @@+ #
+6 U AH#H8 L#&) *u& #8; A#H8 UHBR  EH#A
1 2% 0 %D U#E 4#8 #38U AH#HB '#8> F#® F#8
% ' 1 U %HE # L =2)3 ' )

"33-

" H $ %%



( ) ## ) I
' 1 @#+/* 3 ' # 0 + F #84  A#8 D#F %#&® A#F E#8) 4#8
/0 0 0'& -3, 9 -+ -60+# U#B® #8 A% * & ' $ F$
+5 D A#8 #8Q Q#8 U#8 U#8 #84  4#8 L L F F$ * ;o #0"0
D AH8  4#R) %HD Q#B 4#8 A# -3 . @0#
$ * ? =2 . R D#8E #8) U#E  # L#BA >#8U #8
* & ' $ F$ * F#0 > 2 D#8R U#E  # '#8% 2 1#A#8 #BA #>#
$ 0 0 /' -+ +5,+-# +/ )$ * ) %"
+, ' Q#8 D#&D L#8J D#8  U#8 U#E R#8 ? ' H )
Q#8 U#B Q#B #8 44 L * # /(0% 0 *3 @ @9#
L 1 % F E#8 $ >#H '
' * & ' # " L L F &
@ @-# #/0% 0 5 .@-6#
+9 D A#8 Q#8) D#84 A#B R#8  U#F - Q#>#H8  #8D A4S 1#8 D#34
#8 D Q#8 a# 3 ' #84 A#8 2 %#HY) %HB) 4H#8  AHF 448
? * ) ) A#8 W &#8 #8 = A#FER # H
& ! # " '& -3+ +++@ 9# ; F & ! #
+1 F >HA  4#F #8L R#®D  %#®D  D#a "0 2 #
D#8D U#8 A#8  Q#l 3 * .6 #8F A#& AHF 4#8) R#& '#8U #8F Q#8
= U #8F # U#8 # 3 * $
) & ' $ F$* F#/(0% O ) +Q@@ * & '
' *  _+.5# # 0% O /' 4 +9+6-#
@ VU WO  =#8 L#8 U#8 Q#8 E#8 W 5 #8 A >H8 $ ) # 4481 FHA) R#& U#8
* *n ? : % AH8 #84 #3 ; )
' - ' # / % & ' %
2 . Q@@5# ) # /(0 $ 0 '+ 4+@+5,#
+ #8F #8R U#8 4#8) U#E U#8
Q#® #8 D#8U 4#8% F#8) Q#& =#& #8
4 U#® Q#8 U#8 A# H
* * & v $
& +9/ * # | #0 0O &0 0 2-
# @ @:690#%
E #8Q '#8F #8D A4F #8F Q#8 448
#1 * ; F "2
3 * E)A &
# ' 1+ -@.9 +#

= ? #8F R##§ 2 1#8 #*#8 2 '#8& '#8

D#'#8% 'HAHB  A#IBF  #># )
% 1 3 3

F & ) % # /(0 $ 0
'Y 2 +5@@ 9#

- 1#% A#® U#8 A#S U#8 %#R E#8
U *#% % E % )

' )
& ' # 0/0 O 0 '& -3, -5.+#

6 ' 4#8 A#E >#H8 U#8 A#8 AHE #8
F 4#8 %# #8 % D#8 Q#3J F#8D U#'

L * * E $ * F
& ' #"0 %0 -* . 65#

5 Q#® )#8A Q#8 D#8 #8Q U#& A#8
= Q#8 U#&R  4#8F R#8F #8D Q#8 4#
L ) = *
= & ) * * +#4 #0 O
&00 " 23 # @ -+, --#

, ' E#8D #8 4 #8 F  4#'

* $ *
' # 0% 0 O -+ 9@@#

9 R 'H8F 4#&) #84 #8Q #8D #8D %#8

Q 4#8 E#8D H#8 U  F#8 # '
3 * ) & ) $
)$ * * @#/0$ O *2
-Q@.-#

R %H#D AH#8 >SHEV H#8& #8

%0#8= D# 1 * F
% ; '
; 15@ = ) ? ;o #/(0
$ 0 ' 1 ++@O#

.@ L 3#8 %#8) 4#8 7?7 #8L %>

1 & ) # /(0

F )
$ 0 '* 4+@.66+#

"334

" $

%%



