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Arylglycines are components of a number of significant drugs, Table 1. Reaction Optimization

including glycopeptide antibiotics, such as vancomycimany

B-lactam antibiotics, such as cefprozénd the cardiovascular agent Q/ OH Q/
plavix 3 The synthesis of arylglycines is therefore an important goal ~ 0*>°N + Bon 0”7 NH

in organic chemistry.The addition of arylboronic acids to imino H)'YOEt ©/ Ph OEt
acids via the Petasis reaction is a powerful method for arylglycine o) o]
synthesi& because it capitalizes on the commercial availability of 1

a large number of diverse arylboronic acids displaying a wide array temp yield

of functionality. However, electron-deficient arylboronic acids are  entry catalyst/base (°C) (%) drb
not effective coupling partners, and, to our knowledge, an asym- | Rh(acac)(coe) dppbeng 70 89 97:3
metric variant of this methodology has not been develdgeerein a [Rh(cod)(CHCN),]BF4, EN rt 6 91:9
we report an efficient asymmetric synthesis of arylglycines based 3 E:rgaelcaC)(coe)dppbenz, BN 7700 920 82:18

on the rhodium-catalyzed addition of arylboronic acidbltsulfinyl

irTlinoacetates, _WhiCh proceeds in high yields and with VerY h'g_h a|solated yields after column chromatograph$see Supporting Informa-
diastereoselectivity for both electron-rich and -poor arylboronic acid tion for diastereoselectivity determinatidhdppbenz=1,2-bis(diphe-
derivatives. We further report on the synthetic versatility of the nylphosphinyl)benzené.Reaction conducted in 1:2 dioxane® as de-

N-sulfinyl arylglycine products in subsequent transformations, SCribed inrefo.
including peptide coupling reactions.
The asymmetric rhodium-catalyzed addition of arylboronic acids

Table 2. Evaluation of Ester Protecting Groups

to N-sulfonyl,” N-diphenylphosphinoyi, and N-sulfinyl imineg-® L on Q/

has recently been developed. However, the addition of arylboronic ~ zS-y Y Biacaciol S

acids to imino esters has yet to be described, presumably because HJ}(OW * /©/ OH oxane, 70°C N )ﬁ(ow

the presence of metal hydroxides, and, under some reaction o MeO 0

conditions, water, is not compatible with highly electrophilic imino — .

esters® N-Sulfinyl imino esters stand out as stable, isolable imino ) y;e": ,

compounds that can even be chromatographed osnr8éRing them entry ester R ) o

excellent starting materials for arylglycine synthéis. 1 1 Et 89 98:2
The reported reaction conditions for rhodium-catalyzed arylbo- 3 g g'r? gg ggé

ronic acid additions toN-tert-butanesulfinyl imines were first 4 4 t-Bu 78 98:2

examined using ethyl imino estér(Table 1). A high yield and
diastereomeric ratio were observed using dioxane as solvent and a_ 2Isolated yields after column chromatographfsee Supporting Informa-
thodium 1,2-bis(diphenylphosphinyl)benzene complex as the cata-10n o diastereoselectivity determination.
lyst (entry 1)¢ In contrast, a poor yield occurred under ligand-free was present on the aryl ring of the boronic acid (Table 3, entries
conditions with water as a cosolvent due to competitive imine 1—3). While sterically hindered ortho-substituted aryl rings proved
hydrolysis (entry 2J.Because BN has been reported to accelerate problematic for this same catalyst in our previously reported
the rhodium-catalyzed additions to imines in wetéis base was  arylboronic acid addition to aldimindso-tolylboronic acid was
also added to the reaction conducted in dioxane (entry 3). Although successfully incorporated into the arylglycine product (entry 3).
the reaction proceeded to high conversion, a loss of diastereoseElectron-neutral substituents were also tolerated (entry 4). Given
lectivity was observed due to base-mediated epimerization of the the lack of success achieved with electron-deficient arylboronic
product. A control reaction was also performed to demonstrate that acids in the Petasis reactidfye were most interested in evaluating
without the rhodium catalyst no reaction occurred (entry 4). the preparation of electron-deficient arylglycine derivatives. Both

With optimal reaction conditions identified, a survey of different weakly and strongly electron-withdrawing substituents on the aryl
esterd! was next carried out (Table 2). Additions to the methyl, rings gave good yields of desired product (entries8h However,
benzyl, andert-butyl ester2—4 all proceeded in high yields and  no reaction was observed when a 3-pyridylboronic acid was
with excellent diastereoselectivity, providing a high degree of subjected to our optimized reaction conditions (entry 9). Throughout
flexibility in the choice of ester protecting groups. Methyl e2er  this series of experiments, we were very pleased to find that the
was selected for further investigation of the scope of the reaction addition of all types of arylboronic acids proceeded with high levels
with respect to the arylboronic acid. of diastereoselectivity<98:2).

We were pleased to discover that the methodology is tolerant of A key feature of this arylglycine synthesis method is the
many functional groups (Table 3). Similar to the Petasis reaction, versatility of theN-sulfinyl-o-amino ester productin subsequent
high yields were achieved when an electron-donating substituenttransformations. Selective cleavage of the sulfinyl group or ester
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Table 3. Synthesis of Functionalized Arylglycines Scheme 2. Peptide Coupling of N-Sulfinyl-Protected Arylglycines
NHP o]
L-Leu-OMe, EDC, HOAT, H
Q:/ Q_/ proton sponge N\)J\OMe
o S‘N QH 5 mol % Rh(acac)(coe), O/’s\NH CH,Cly S H
+ =N 5 mol % dppbenz
HJYOMe R"E o — . /H(OMe V c \r
I dioxane, 70 °C I S NaIO, [ 9, 83%, P = SOfBu
2 5 OH RuCls 11, 81%, P = SO,Bu, dr 99:1
yield cl ©
entry R? product (%)2 drb 7,99:1dr D-Leu-OMe, EDC, HOAT, NHP H o
t
1 4-methoxyphenyl 5a 89 99:1 proTon Sponge N OMe
2 para-tolyl 5b 90 98:2 CH:Cla | o)
3 ortho-tolyl 5c 61 99:1 c
4 Pt 5d 79 99:1 NalO, 10, 78%, P = SOtBu
5 3-acetylphenyl 5e 87 99:1 RuCl;’ [ .
6 4-chlorophenyl 5f 82 99:1 12, 70%, P = SO,fBu, dr 99:1
7 4-trifluoromethylphenyl 59 74 98.5:1.5 ) ) o ]
8 3-(NOy)-phenyl 5h 69 99:1 arylglycine products are also versatile synthetic intermediates for
9 3-pyridinyl 5i 0 further transformations, including selective protecting group re-

 |solated vields aft | h t hgee S ting Inf moval, conversion t@-amino alcohols and direct incorporation into
solated yields after column chromatographgee Supporting Informa- : : . I . .
tion for diastereoselectivity determinatiohAbsolute configuration was peptides, with each transformation proceeding in good yields with

determined by comparing the optical rotation of the corresponding free Minimal to no racemization.

amino ester to those reported in the literature (see Supporting Information). .
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