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Table 1. Rh/(7S)-1-Catalyzed Asymmetric 1.4-Addition of
Arylboronic Acids to a.8-Unsaturated Carbonyl Compounds

(o] [RhCl((?S)U]g 0 "Ke
- + AB(OH) (S mol % Rh) '
. [ 2 KOH (0.5 equiv) Yo
.- 30equiv dioxane/H,0(10/1) a7 ..~ Ph
o 50°C,3h ’ (78)-1a
—mmee - eatry  substrate Ar ligand yield (%) ce (%) config.
I o Ph ia 91 98(99) (R)
2 4McOCH, la 94  98(98) (R
3 4CFCH, 1a 92 95(9) R
4 2-MeCH, la 99 98(96) (R)
5 é Ph la 94 93(96) (R)
0
6 )|/‘L Me Ph la 91 72(83)
- n-Pent
o
7 @ Ph 1a 89 97(95) (R)
}@,,,, Rh/(19-1 cot
v
Ph | proceed eatrlior tha
(R.R)-Ph-bod* ) . N 4
o ) d hcyuhco‘l@_m,ll%m ‘
0 Scheme 2 y) -
———s e 0 .
—_ complexes f'Bu)v o HZ—\\ H0
10a/10a' dioxane e + PPhy 50°C,1h
S 50°C.1h gy Ph
12
- o 1 PhB(OH),  complexes -
I-Bu/u\/\Ph ' ?wmp'exs *PPh “C. 10 min 10a/10a'

Jpp 338 HZ fp=271Hz
R _Ph R PPh
PP N \ 3
< compiex 6 + PRB(OH), cﬁ:” ( . 0% ( /m( @
s0cimn N PP I “en
1.1 equiv 7 1
complex 10a con'olex 108"

HP.,Smd Quﬁeﬁs

) P kJV, L"A«Uh

@. oxa--ally (thoditie
@ hyin thonh.m,-mjnef
Were jzhem«d in. caTalym, oym_,,,

N

@)

J. AM. CHEM. SOC. XXXX, XXX, » A

(X-vay of pra-cablyst )
CeHe
3 (Rn(OH)(od)], + 3 7S)1a s o
[Rhy(-0)-OH)(75)-1a)y] + H,0

6: 70% yield )]

Figure 3. X-ray structure of [Rhy(u-O)u-OH)(7S)-1ak) 6)]

N /Ph P\ PPhy
Rh\ - m\\
pph,  \[|© en
10a 100"
m‘ w' in dioxane al 50°C

{c)

g_Bu’u\/
1h

12

/‘\. {
P /§ H,0 !
05“'{0" " :
1228 6 !
\\‘qh)\m--p !
Y I
PhB(OH)2
10 min
10a/102’

NE

© -




(Propd oyt Sysin )

Ph?gou)z 3 B(OH),
B e OO
[thl/s\\(mw] "’:’;’\SD'(M) [F:?\Sov (o)
Ph.
SN S
e . Reaction with two ubstrates

and o intervedigte

(kietic Sudy = follow Pow chart of Blacknond )

(1) Same ["excess”]

o3 {2 Diterent (excess’}.
o (1%} '-
b 0z | ¢
.g 02 s o d
& € 015
2 o4 ;-;
' . g X}
005 "
‘ ’ R T % v
Figure 51. Reaction conditians: 14-dioxane = 3.0 mE, H,0 =030 mL, (6], = 27 mM [PhB(oH)z (13)) (M)
Rhat30°C. “ Figure S2. Reaction conditions: 1,4-dioxane = 3.0 ml, H,0 ~ =030 mL, (6] = 27 mM
a, ~: [13)y = 67 mM, [14]p = 201 mM ([“excess”] = 134 mM). " Rhat30°C.
" b, e {13]y= 80 mM, [14]p = 214 mM ([ excess"} = 134 mM). C A [13]y 67 mM, [14]y = 201 mM, ([“excess”] = 134 mM,
G - (13} =67 - “ =
The tw0 cumves OVQV‘[G{ QX_(I(X‘)' o A lnb=wm((:lx:-xm$~ﬁ;-ﬁmx
e ) c«rmiysf d@acwﬂ\os\ o
ho produet inhibiiow At difforet oycess, the  cunes overky
L C whith indicates_ that the veaction Bllows
. o ~ovder kot (K)
e e U Vm ¢
I T ons  Fisst-onkr in (\3)
(3) Order in [Rhjwa T
._-,..;gm s “\a Plah_‘az'fﬂ{‘\ W'fu‘d;li Jpﬂwj m’fe- -
: 1 ; 0
1, 3 i dveded by (fhJro| " V$_!:Dl -
_— ) ' show owrley
e e = O
o o ™) 004 008 ° o B(OH),(;;;;(M) 008 \4- Oh')ef k| m'h(,g M Imﬂ TOTGQ(,_. .

[PhE{OH), (13)] (M}

e~ Figure $3. Reaction conditions: 14-dioxane =3.0 mL, H;O = 0.30 mL at 30 °C.
_ a,= [13)y= 67 mM, [14] = 201 mM, [6}p = 2.7 mM Rh.

e, ~: [13)o = 67 mM, [14]p = 201 mM, [6}o= 3.8 mM Rh.

Y




[5

(Determinalin o Bevction ) Redtion fion 14 w15 prceed ver; it
Scheme 3. Proposed Catalytic Cycle for the Rh/1a-Catalyzed U\ = }Ll (B] (\bj ‘,@ 7

1,4-Addition of Phenylboronic Acid (13) to Methyl Vanyl Ketone

(14) ([Rh] = Rh/1a)
PhB(OH), H)a
LT O30 0

[Rh] Kimor OH Ph
O OH pom— [Rh] [Rh]\

[Rh]//\(nh] 16 Sol 17 Sol o kTYiMl' 3 7 @ t()] _kmh" ["J) @
iy
R = ke L UB) -@®
\ savstingd for (6) @

- (Rhtotal]' 4
R e UH\ <\A)§ ®

. o P\- '(H-“H‘ﬂﬁuv{mro& . ,-.@ -
I in TLI\”S Systeh A“\“ l ; B
. B - ERh]man -
- R (u?] (:ﬂch )(3 @ SN

@

o (3 Ktnmr)% 777“,
GCLOHJ with 0.4 ”OV!:!OI klj\e_fg-ﬂf LKL]%T»Q

(Non\;mv Effect Qhﬂ()’Sl.S')k

3 deterhive Kirimr  and

fo reaction ’q"'""" ‘f; u&m' raactiol 1 “ -
R-82 O'= Mum;# i}szph
o SSR-6 or SRR )/ . [
R  pet obsened in MPUMR..
T 00 pped < €2, - =) - (STt = 3885~ 0] + (5~ I!J @
pree ” lod - (§,tt)* ﬁi‘lt] 0 'fll")‘l'dfuﬁ 3R 41 R-163- @

—~{e8§~ é) -(RRR-43 -
o Kaeher = (e 07 G ..

M— : A,_ VOJL@W\!L@ L‘C{ﬂ)] fwl [,P,_l,g_ﬂ]h be Q‘QI\KA i _ S

I‘J 31 T%'f)ﬁ {A]O m_[% ‘i Zkggl Lrﬁkwr))}éjé
e (G T e TV (- () ()T oM




100’.

0.3%

o
X1

<3
b

rate (mM/sec)
S e
(4] N

o
-

0.05

ktener Tt A (18)o <601

(4o 20

(b)o = 2. TWHKh
¥ |4~ dioxane 3,012
/ o =63l
‘ , at 3'C

0.02 0.04 0.06 0.08

/6

Gs-16)-1R- 1)
(5163 T{R-1b) -0

v Kmmer Ax[0°

- €2pred = @10,

: /
o _#é("”(mm'gé
V= "Gl 6
I ’U"(KWI‘M)'/J
ORI
_ 02 ;Z"('27)</p“_°)é_
40 £@.7)%
= 50 u's! > IJHJ Uuof/%/cwlj

0
[PhB(OH), (13)] (M)




