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Catalytic Construction of Chiral Quaternary Carbon Centers Using Nonactivated
Alkenes as Alkylation Reagents (School of Science, The Univ. of Tokyo) (ORentaro
ENOKIJIMA, Yasuhiro YAMASHITA, Tomoya HISADA, Shi KOBAYASHI

The use of alkenes as alkylating agents is an ideal methodology for carbon—carbon
bond formation, because it enables highly atom-economical reactions. Our laboratory
recently reported that the addition of Y(OTf)s as a Lewis acid to the alkylation reaction
of active methine compounds with non-activated alkenes effectively accelerates the
reaction in the presence of a photocatalyst under blue light irradiation.” However, the
construction of an optically active all-carbon quaternary stereogenic center remains a
fascinating yet challenging research topic. Therefore, by combining an appropriate
Lewis acid and a chiral ligand, we discovered that this reaction proceeds with high
enantioselectivity. We hypothesize that the chiral Lewis acid works by coordinating to
the radical intermediate of the active methine compound, thereby controlling the
chirality. The details of the investigation and the substrate scope will be presented.

Keywords: Organo-photocatalyst; Metal Lewis acid; Chiral ligand; Green chemistry;
Quaternary stereogenic carbon center
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1) Yamashita, Y.; Enokijima, R.; Hisada, T.; Kobayashi, S. Submitted.
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Enantioselective Addition Reaction of 2-Arylacetamides Catalyzed by Chiral Strong
Bronsted Base (Graduate School of Science, Tohoku University) O Soshi Hatogai, Rihaku
Ojima, Azusa Kondoh, Masahiro Terada

Recently, our group developed a chiral strong Brensted base catalyst having a N,N’-dialkyl
ureate moiety as a basic site. One of the characteristic features of this catalyst is that the
substituents on the catalyst molecule are readily modifiable. Based on this feature, we modified
aryl groups on a chiral alkyl linker between an ureate moiety and a Schiff base moiety and/or
an alkyl group at the position a to an amide moiety to improve enantioselectivity of addition
reactions in our previous study. In this study, we envisioned a different approach to improve
enantioselectivity, that is the modification of the substituents on a nitrogen of the amide moiety.
Specifically, we synthesized a chiral ureate catalyst having a newly-designed chiral amide
moiety and evaluated its catalytic activity in enantioselective addition reaction of 2-
arylacetamide with vinyl sulfone or N-Boc imine.

Keywords : Base Catalysis; Addition Reaction; Asymmetric Reaction; Urea,; Organocatalyst
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1) A. Kondoh, M. Terada, Aldrichimica Acta 2022, 55, 9. 2) A. Kondoh, S. Ishikawa, M. Terada, J. Am.
Chem. Soc. 2020, 59, 7472.

© The Chemical Society of Japan - [F12402-2am-02 -



[F]12402-2am-03 AA{L24 H1055SE4 (2025)

HIN-NHC RiSRIZ&DoO7an/ —)ILDI =y R K
oA TANVHAYy-T S/ 7IILO—ILOIKERBE K

CGRAERBEE) OZit A - A& futh - 5w B2

Zinc/NHC-Mediated Mannich-Type Reaction of Cyclopropanol: Stereoselective Synthesis of
Cyclopropane-Fused y-Amino Alcohols (Graduate School of Pharmaceutical Science, Tohoku
University,) OKento Tsukiji, Kazuya Kanemoto, Naohiko Yoshikai

v-Amino alcohol and cyclopropane rings are important structural motifs in medicinal and
synthetic chemistry. We report herein a stereoselective method for constructing novel motifs
combining both, that is, cyclopropane-fused y-amino alcohols. Exposure of tertiary
cyclopropanols and N-sulfonyl aldimines to diethylzinc and catalytic N-heterocyclic carbene
results in the formal Mannich-type addition of the B-carbon of the cyclopropanol, affording y-
amino alcohol derivatives with high diastereoselectivity. Notably, the skeleton of the products
is not accessible by existing approaches to y-amino alcohols, such as Mannich reaction—
reduction sequence. This reaction likely proceeds via the generation of transient "enolized
homoenolate"" and its addition to the aldimine as enolate.

Keywords : Mannich reaction; cyclopropanol; NHC,; amino alcohol; organozinc compound
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1) a) Y. Sekiguchi, N. Yoshikai, J. Am. Chem. Soc. 2021, 143, 18400. b) Y. Sekiguchi, N. Yoshikai, Org.
Lett. 2022, 24, 960. c) K. Tsukiji, A. Matsumoto, K. Kanemoto, N. Yoshikai, Angew. Chem. Int. Ed. 2024,
63,202412456.
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Development of Chiral Iron(II) Catalysts for Enantioselective Intramolecular Fluorine Transfer
of N-Fluorobenzamides (Graduate School of Engineering, Nagoya University) O Yanghao
Zhang, Shuhei Ohmura, Kazuaki Ishihara

The replacement of C—H bonds for C—F bonds is known as an effective strategy to improve
the metabolic stability and lipophilicity of pharmaceuticals, and therefore C—H fluorinations
have received great attention in recent years. A variety of radical C—H functionalizations have
been reported so far, but highly enantioselective fluorination has been accomplished only by
enzymatic catalysis.” Here, we found that enantioselective intramolecular fluorine transfers of
N-fluorobenzamides proceeded in the presence of 10 mol% of FeCl, with 22 mol% of chiral
silver salts. The cleavage of the C—H bonds under mild conditions was enabled by 1,5-hydrogen
atom transfer (HAT),? and the subsequent asymmetric radical fluorination by chiral iron(III)
fluorinating species (FeX'»F), which is assumed to be generated in the reaction system,
afforded the corresponding C—H fluorinated compounds with high enantioselectivity.
Keywords: C—H Functionalization, Fluorination, Chiral Iron(Il) Catalyst, N-Fluoroamide,
Hydrogen Atom Transfer
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1) (a) Zhao, Q.; Chen, Z.; Soler, J.; Chen, X.; Rui, J.; Ji, N. T.; Yu, Q. E.; Yang, Y.; Garcia-Borras, M.;
Huang, X. Nat. Synth 2024, 3, 958. (b) Zhao, L.-P.; Mai, B. K.; Cheng, L.; Gao, F.; Zhao, Y.; Guo,
R.; Wu, H.; Zhang, Y.; Liu, P.; Yang, Y. Nat. Synth 2024, 3, 967.

2) Groendyke, B. J.; AbuSalim, D. L.; Cook, S. P. J. Am. Chem. Soc. 2016, 138, 12771.
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2,2’-Bis(1,3,2-dioxaborolan-4-one)-catalyzed Dehydrative
Condensation of Amino Acids Under Mild Conditions

(Graduate School of Engineering, Nagoya University) OQianchun Huang, Shuhei Ohmura,
Kazuaki Ishihara

Keywords: Tetrahydroxydiboron; oa-Hydroxycarboxylic Acid; Amino Acid; Peptide;
Dehydrative Condensation

Dehydrative condensation of carboxylic acids with amines is one of the most
straightforward methods to synthesize amides including peptides, which are present in various
pharmaceuticals. Compared with the traditional methods using coupling reagents, catalytic
methods are more environmentally friendly and atom-economic because they generate water
as a sole byproduct. Since Yamamoto and Ishihara’s pioneering work using boronic acids as
catalysts,' great progress has been made in developing several highly effective boron catalysts
for direct amidation. However, their involvements in longer oligopeptide synthesis were limited
due to insufficient catalytic efficiency.” Recently, some innovative multi-boron catalysts were
reported to perform high activities in catalytic peptide coupling, but they still suffer from
increasing complexities and cost.” Therefore, with a target of practical boron catalysts for mild
amide bond formation, our strategy is to enhance the catalytic efficiency of commercially
available and simple (HO),B-B(OH)." by using an appropriate additive.

Here, we developed practical dehydrative condensations catalyzed by 2,2’-bis(1,3,2-
dioxaborolan-4-one) that could be generated in situ from (HO)B-B(OH). with a,0-
disubstituted a-hydroxycarboxylic acid as an additive. Under relatively mild conditions,
protected amino acids were condensed to provide the corresponding amides and peptides in
high yield with high diastereoselectivity.

__________________________________________________________________________________
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1) K. Ishihara, S. Ohara, H. Yamamoto, J. Org. Chem. 1996, 61, 4196. 2) Wang, X, Nat. Catal. 2019, 2,

98. 3) M. T. Sabatini, L. T. Boulton, H. F. Sneddon, T. D. Sheppard, Nat. Catal. 2019, 2, 10. 4) D. N.
Sawant, D. B. Bagal, S. Ogawa, K. Selvam, S. Saito, Org. Lett. 2018, 20, 4397.
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Development of Bisphosphineoxide Catalysts for Diastercoselective Bromoazidation of
Alkenes (Graduate School of Engineering, Nagoya University)

(OMayu Urata, Keigo Nagami, Shuhei Ohmura, Kazuaki Ishihara

Bromoazidation of alkenes has received great attention since the resulting 1,2-
bromoazidated alkanes serve as valuable intermediates for the synthesis of nitrogen-containing
compounds such as triazoles and amines. However, some of the products were obtained with
low diastereoselectivity in the reported methods,'? so the development of alternative methods
to control diastereoselectivity is highly desirable. Our group has previously reported Lewis
base—silyl Lewis acid cooperative catalyst for iodochlorination of alkenes.” Here, we found
that bisphosphine oxides-catalyzed highly diastereoselective bromoazidation of alkenes using
N-bromosuccinimide and trimethylsilyl azide. The optimization of the basicity and the distance
between the two basic sites of bisphosphine oxides was effective in controlling the
diastereoselectivity. Furthermore, we carried out *'P NMR experiment to clarify the reaction
mechanism.

Keywords : Bromoazidation, Lewis Base Catalyst,; Electrophilic Brominating Reagent; Alkene,
Bisphosphine Oxide
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1) Hajra, S.; Sinha, D.; Bhowmick, M. Tetrahedron Lett. 2006, 47, 7017-7019.
2) Ma, W.-W.; Wang, Z.-L.; Zhao, J.-B.; Xu, Y.-H. Org. Chem. Front. 2024, 11, 1372—-1381.
3) Nagami, K.; Ohmura, S.; Ishihara, K. Asian. J. Org. Chem. 2023, 12, €202300228.
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Development of Lewis Base-Silyl Leiws Acid Cooperative Catalysis for
Halophosphoryloxylation of Alkenes (‘Graduate School of Engineering, Nagoya University)
OKeigo Nagami, Shuhei Ohmura, Kazuaki Ishihara

Halophosphoryloxylation of alkenes is an attractive reaction since the resulting 1,2-
halophosphoryloxylated alkanes undergo several transformations owing to the high
transformability of the introduced halogen to provide various phosphates that serve as
important roles in drug discovery.” However, to the best of our knowledge, there is only one
report where a high reaction temperature is required.”’

Our group has previously reported Lewis base—silyl Lewis acid cooperative catalyst for
iodochlorination of alkenes.” Here, we found that the judicious choice of Lewis base catalyzed
halophosphoryloxylation of alkenes having N-silyl phosphoramide moiety even at low
temperature, and subsequent treatment with acetic anhydride followed by water afforded the
corresponding 1,2-halophosphoryloxylated alkanes in high yield.

Keywords : Halofunctionalization;, Halophosphoryloxylation; Lewis Base Catalyst,
Electrophilic Halogenating Reagent,; Alkene
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1) J. Rautio, H. Kumpulainen, T. Heimbach, R. Oliyai, D. Oh, T. Jarvinen, J. Savolainen, Nat. Rev.
Drug. Discov. 2008, 7, 255.

2) C.Liu, M. Zhu, W. Wei, D. Yang, H. Cui, X. Liu, H. Wang, Org. Chem. Front. 2015, 2, 1356.

3) K. Nagami, S. Ohmura, K. Ishihara, Asian. J. Org. Chem. 2023, 12, €202300228.

© The Chemical Society of Japan - [F12402-2am-07 -



[F]2402'28m'08 The 105th CSJ Annual Meeting

Ir-catalyzed asymmetric Tishchenko reaction and total synthesis of
Cinncassin A1

(SANKEN, Osaka University) ORunze Zhao, Dayang Zhou, Kaori Asano, Takayoshi Suzuki,
Takeyuki Suzuki*
Keywords: Cinncassin A;, asymmetric Tishchenko reaction, meso-dialdehyde, asymmetric
synthesis, Iridiu Sota Okumura,' Chun-Hsuan Lin,' Youhei Takeda,' Satoshi Minakata,’
Teruyuki Kondo?

Cinncassin A; is a natural product isolated from Cinnamonum cassia Presl.,' and was
expected to possess neuroprotective activity. The racemic synthesis of Cinncassin A; has been
reported by Nuriye,” but there is no example of asymmetric synthesis. Recently, we developed
a catalytic asymmetric Tishchenko reaction using Ir complex. The reaction converted meso-
1,4-dialdehyde 1a to chiral lactone 2a in 78% yield with 91%ee.>* Using this reaction, the
synthesis of cedarmycin A, B,** enterolactone,’® (—)-arctigenin®® have been accomplished
(Scheme 1). In this study, we investigated the asymmetric Tishchenko reaction of acyclic meso-
1,4-dialdehyde, which was prepared for the first time by our developed method.*® Based on this
synthetic strategy, we developed synthetic route of natural product Cinncassin A;. The
asymmetric Tishchenko reaction provided corresponding chiral lactone in 90% yield with
94%ee, and the final product was obtained with 94%ee (Scheme 2).
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P “CHQ —————— > . o one
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Scheme 1. Ir catalyzed asymmetric Tishchenko reaction
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Scheme 2. Catalytic asymmetric synthesis of Cinncassin Aj
1) Liu, X.; Fu, J.; Yao, X.-J.; Yang, J.; Liu, L.; Xie, T.-G.; Jiang, P.-C.; Jiang, Z.-H.; Zhu, G.-Y., J. Nat.
Pro. 2018, 81, 1333. 2) Liu, X.; Fu, J.; Yao, X.-J.; Yang, J.; Liu, L.; Xie, T.-G.; Jiang, P.-C.; Jiang, Z.-
H.; Zhu, G.-Y., J. Nat. Prod. 2018, 81, 1333.3)a) Ismiyarto; Kishi, N.; Adachi, Y.; Jiang, R.; Doi, T.;
Zhou, D.-Y.; Asano, K.; Obora, Y.; Suzuki, T.; Sasai, H.; Suzuki, T., RSC Adv. 2021, 11, 11606. b)
Jiang, R.; Ismiyarto; Abe, T.; Zhou, D.Y.; Asano, K.; Suzuki, T.; Sasai, H.; Suzuki, T., J. Org. Chem.
2022, 87, 5051. c) Jiang, R.; Zhou, D. Y.; Asano, K.; Suzuki, T.; Suzuki, T., Tetrahedron 2023, 133,
133287. d) Zhao, R.; Ismiyarto; Zhou, D. Y.; Asano, K.; Suzuki, T.; Sasai, H.; Suzuki, T., ACS Omega
2024, 9, 17945.
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Oxidative decarboxylation of prolines by sodium hypochlorite pentahydrate ('Shizuoka
Institute of Socience & Technology, *SANKEN, Osaka Universityy) OAyumu Sakai,' Yuina
Harada,' Takuma Kawai,! Shinobu Takizawa,> Masayuki Kirihara!

v -Lactams are formed through the oxidative decarboxylation of prolines utilizing hypervalent
iodine reagents! or N-bromosuccinimide (NBS)?. In this study, we discovered that y-lactam
could be quantitatively produced by reacting proline with sodium hypochlorite pentahydrate
(NaOCl-5H20)%, a cost-effective and easily handled reagent, in acetonitrile. Additionally, when
pipecolic acid was subjected to the same reaction conditions, the corresponding 6-lactam was
obtained in quantitative yield. Notably, no lactam formation was observed when the nitrogen
atom was protected with a carbobenzyloxy (Cbz) group or when the carboxyl group was
esterified. Based on these findings, we propose that the reaction proceeds via chlorination of
the nitrogen atom in cyclic amino acids by NaOCI-5H-O.
Keywords : Sodium Hypochlorite Pentahydrate;, Oxidative Decarboxylation, Prolines, y-
Lactams

7'a ) CEABIRTE USRI O NBS? LR S D & B LIRS 23
BIVy-F7FLBERT D, AF2IE, 2D ORER Y bLflize, KRR
TR U T A SKIY (NaOCl 5SH0) *Z&, 7 h=hUhTrrl eSS ED
L v T AP ERIICAERT L Z AR LT, Shlcexal gL RIS
FOSSED L, MIET % 06-T 7 % LBNERNIHEBNIZ, %EHE LT Chz KD X D72
RAHEEEA ST HARFVHETATAL LTRMT D L. 77 4 MELL
‘o< 250 T, ARRGIE, BEIRT X/ BB O % FE 28 NaOCl SH,0 12 K- T
BRI SN THETT D EHEL TV D,

Conventional Methods

(PhIO),,, CHCI; or NBS, H,0?
N N o)

H O H
This Work
( m —1-
"\ oy  NaOCI-5H,0 (4.4-6 eq), 0°C to 1t n=1;2h, quant.
N/ N ) n =2; 3 h, quant
H o CH3CN H

1) M. Ochiai, M. Inenaga, Y. Nagao, R. M. Moriarty, R. K. Vaid, M. P. Duncan, Tetrahedron Lett..
1988, 29, 6917.

2) Q. W. Stevnson, J. M. Luck, J. Biol. Chem. 1961, 236, 715.

3) MFIEZ, MEfide, e oL, BU=Z, A —. AA7E 2020,78, 11

© The Chemical Society of Japan - [F12402-2am-09 -



[F]2402-2am-10 AA{L24 H1055SE4 (2025)

JOEVEHRENET Do, B-FRMAILKRZIVEEYDORE
=34

(=]

(UKL WICKBEREE MBI OBSE HET ' - F58) 05 - i 5 -
—=iH A

A Rapid Synthesis of a,B-Unsaturated Carbonyl Compounds from Propyne as the Starting
Material ('School of Engineering, Okayama University, *Graduate School of Environmental,

Life, Natural Science and Technology, Okayama University) O Rikako Masui,’ Hiro
Takayanagi,” Ken Yamazaki,” Tomoya Miura

a,B-Unsaturated carbonyl compounds are very useful functional groups in organic synthesis
because they undergo various chemical transformations such as 1,2-addition, conjugate
addition, and Diels-Alder reactions. In addition, propyne is produced in the cracking processes
mostly as a byproduct. This feedstock is easily available and an attractive C3 source for fine
synthetic chemistry. We now report a rapid two-step synthesis of a,p-unsaturated carbonyl
compounds from propyne as the starting material. First, propyne was converted to 1,1-
diborylpropene by a cobalt-catalyzed 1,1-diborylation reaction with Bpin,. Second, the
deprotonation of 1,1-diborylpropene with LiTMP as the base followed by boron-Wittig reaction
with aldehydes and ketones allowed the in-situ formation of 2-boryl-1,3-dienes, which were
then subjected to oxidation with NaBOj to yield a,B-unsaturated carbonyl compounds.
Keywords : o,p-Unsaturated carbonyl compounds,; Boron-Wittig reaction, Rapid synthesis,
Terminal alkyne

o, B-AEAFN T VIR = LA, 1203, Diels-Alder K72 £ Ok 4
AR EZT D 2 O ARARICB W CIEFICERRERETH D, £/ 0
HRERICBWTIZ Ty ZORIEM E LTAERSND T v E I ATES T
)78 C3 IRFBIRTHH, Al BxiZ7 v ZHREERE LT B Ta, B -
B NHR =BG E GRS 2 EERR Lo THET 5, 77, 290 Ml %
AWz LI-DR Y RIS E ) 7o e L1-PR ) LT a2l s8#mLi- b, o
W, LITMP Z Wi 7 o b oAb 2L 75 b RE721347 b > & D boron-Wittig [
JRIZ X DR T 2R Y VER 13-V AR L, 1T NaBO; & W 72 B LS
W32 & CTa, B-Rafn VR = bW a1 T2,

.0y 1,1-Diboration 2% Deprotonation/ e}

. (Bypiny) Bpin Boron-Wittig (RCOR’) S R
Me— ’ o Me\/\ . ' o
Bpin then Oxidation R

via Bpin
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R’

1) S. Krautwald, M. J. Bezdek, P. J. Chirik, J. Am. Chem. Soc. 2017, 139, 3868.
2) H. Takayanagi, N. Oku, K. Yamazaki, T. Miura, Org. Lett. 2024, 26, 10108.
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Cation Exchange of Chiral Phosphoric Acid by Molecular Sieves

(Faculty of Science, Gakushuin University) OWakana Mizutani, Mona Murakami, Tatsuhiro
Uchikura, Takahiko Akiyama

Chiral phosphoric acid (CPA) has been extensively employed as a chiral Brensted acid, and its
metal salts (CPA-M: M = Na, Mg, Ca) have been also employed as chiral Lewis acids.
Molecular sieves (MS) are sometimes added in the CPA catalyzed reactions as a dehydrating
agent. We hypothesized that cation exchange may take place by mixing CPA with MS. In
this study, we investigated whether CPA undergo cation exchange on treatment with MS. Upon
treatment of CPA with MS, we measured the abundance of metal cation using both 3'P NMR
and ICP-MS. Furthermore, we studied the change of enantioselectivity by pre-treatment of CPA
with MS using the known catalyzed reactions. We have found experimental results
supporting the cation exchange of CPA by molecular sieves.

Keywords: Molecular sieves,; Chiral phosphoric acid; Cation exchange

TN U (CPA) XX T NVT L ATy REEE LTHRIAS HOY O TWS, —
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Chiral Phosphoric Acid Catalyzed Enantioselective Radical Addition to Imines
(Faculty of Science, Gakushuin University)
OChinatsu Shiraishi, Tatsuhiro Uchikura, Takahiko Akiyama

Chiral amines are existed in pharmaceuticals and agrochemicals and the development of efficient
synthetic methods of them is attracted much attentions. In our previous work, visible-light driven chiral
phosphoric acid catalyzed enantioselective radical addition to imines 2 by using 2-alkyl-substituted
benzothiazoline derivatives 3 as radical precursors (Table)." In this study, we developed enantioselective
radical addition to imines 2 by generating alkyl radicals from 3 under heating conditions catalyzed by
chiral phosphoric acid, and the corresponding amines were obtained in good yield with high
enantioselectivity.

Keywords: Asymmetric organocatalyst, Radical reaction, Chiral phosphoric acid, Imine

I EIICIE, 2 TRT I VLAY K TFEE L, £ O3RN R &K T LR
FIITONT WS, HHIEETIE, F T4 0 VB (10 mol%)TETE PO Sthic T, 2-7
NEFNBESR Y FT ) VEEKR 3 2T AAREEE LTHGBEA Ty 2 T3
VIFEERT VF T ARG Z R L T3 (Table)Vs

AWHFE TR, F 700 VERDOFLE T, 3 ZANEAS ﬁ:uﬂ“ ETTAFALT AN EIEX
B, 2 T2 7Y ANMKIES =T v FAERMICET L, SIGT 27 3 v 2 RAIFRIN
KpHMECELh R R L,

Ar
Ej: catalyst (10 mol%) AP OO o
" P\gH

C AR GOy
2 4 Ar

catalyst

Table

Previous work

(photochemical reaction) White LED up to 98% ee

This work

(thermal reaction) 80°C up to 85% ee

1) Uchikura, T.; Kamiyama, N.; Mouri, T.; Akiyama, T. ACS Catal. 2022, 12, 5209-5216.
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Dynamic nonlinear effect in the asymmetric Strecker reaction catalyzed by chiral peptidyl
amidine (Department of Applied Chemistry, Tokyo University of Science) (OXKohei Igota, Taiki
Midorikawa, Yutaro Machida, Tsuneomi Kawasaki

Dynamic nonlinear effects in asymmetric catalysts are phenomena that enhance the product’s
enantiomeric excess (ee) as the reaction progresses.'” On the other hand, Powner et al. reported
prebiotic coupling reaction of amino acids and amidonitriles to give peptidyl amidines.” We
have reported peptidyl amidine L,L-1 which synthesized from phenylalanine acts as an
asymmetric catalyst for HCN addition to aromatic aldimines. In this report, we found that
dynamic nonlinear effects in asymmetric HCN addition to imine 2 catalyzed by L,L-1.Thus,
product’s ee was increasing from 26% ee at 30% reaction conversion to 76 % ee at 98%
conversion. Moreover, we will investigate the structures of peptidyl amidines as asymmetric
catalysts of Strecker reaction.

Keywords : Asymmetric Strecker reaction, Dynamic nonlinear effect; Amidine; Asymmetric
catalysis, Amplification of ee
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1) Alberts, A. H.; Wynberg, H. J. Am. Chem. Soc. 1989, 111, 7265-7266. 2) Bryliakov, K. P. ACS Catal.
2019, 9, 5418-5438. 3) Foden, C. S.; Islam, S.; Fernandez-Garcia, C.; Maugeri, L.; Sheppard, T. D.;
Powner, M. W. Science 2020, 370, 865-869.
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Chiral a-hydroxy acid catalyzed enantioselective Strecker reaction and asymmetric amplification

of resulting a-aminonitrile (2) (Department of Applied Chemistry, Tokyo University of Science)
(OKobhei Niikura, Ryota Kobayashi, Tsuneomi Kawasaki

Previously, we reported that chiral a-hydroxy acids catalyze the asymmetric Strecker reaction.
We also achieved highly enantioselective synthesis of a-aminonitrile by combining it with an
asymmetric amplification process, that we had previously developed.!?

Here we investigate the asymmetric induction of hydroxy acids and the corresponding imines
with various aryl groups. We found that the bulkier the aryl group, the higher the enantioselectivity.

In addition, quantum chemical calculations suggested the transition state structures and the
roles of the functional groups in the asymmetric catalysis by hydroxy acids. Namely, the OH
group acts as a directing group and the COOH group activates the substrates. The aryl group R,
whose absolute position relative to the COOH group is fixed by the OH group, manifests the
enantioselectivity of HCN addition to imine catalyzed by the hydroxy acid.

Keywords : Strecker Reaction, Amplification of ee; o-Hydroxy Acid; a-Aminonitrile; a-Amino
Acid
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1) S.Aiba, N. Takamatsu, T. Sasai, Y. Tokunaga, T. Kawasaki, Chem. Commun. 2016, 52, 10834.
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