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555 Umpolung of Electron-Rich Heteroarenes with
Hypervalent lodine Reagents
Pamela Pal, Jerome Waser,* and Raj Kumar Nandi* ‘
Classical approach + Umpolung with I(I1l): this review
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592 Combined Bronsted-Base-Mediated Direct C-H (i) Carboxytation of electron-rich heteroarenes
Carboxylation of Heteroarenes with CO, P LiO-+Bu, CsF
Masanori Shigeno,* Keita Sasaki, Kazuya Hanasaka, . ,,[>>_H L agpad
Itsuki Tohara, Kanako Nozawa-Kumada, and - OV 160 °C
Yoshinori Kondo* (X=8,0,NR) .
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Bronsted Base Carbon Dioxide Carboxylation C-H Functionalization
609 Conformational Control in Stereoselective Chemical
Reactions: From Amino Acids to Iminosugars oH OH
Ari Koskinen™ HO,,, ('j/OH HO\(’j/OH
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Amino Acid Stereoselective Synthesis Asymmetric Synthesis Imino Sugar Natural Product
624 Recent Development on the Ring Transformation

Reactions: Synthesis of Functionalized Benzenes, N-
Heterocycles and Fused Ring Systems
Priyanka B. Kole and Fateh V. Singh*

Pyranone Electrophile Nucleophile Carbanion

Ring Transformation




HETEROCYCLES, Vol. 103, No. 2, 2021

Hl COMMUNICATIONS

661 Dihalogenative Cyclization for the Synthesis of 4-
Bromo-1-bromoalkyl-5-aryl/alkyl/alkenyl-pyrazoles
Motohiro Yasui, Maki Hasegawa, Keiji Konishi, . CuBr
Norihiko Takeda, and Masafumi Ueda* '|\‘ bathocupﬁoine _/_\‘\Jr Br—
NS K3PO, B NN N—N—"
| _ 1i e | 5
H O PhCI N R WY
R reflux Br Br
R = Ar, alkyl 11 examples
alkenyl 2 applications
Pyrazole Single Electron Transfer Halocyclization Transition Metal Domino Reaction
670  Generation of Monoaryl-A*-iodanes from Arylboron BF3K |TT I(OCOCF3),
Compounds through ipso-Substitution
Ayako Nakano, Yukino Okabe, Keitaro Matsuoka, DMF or DMA
Narumi Komami, Keito Watanabe, Masahiro Kojima,
Tatsuhiko Yoshino, and Shigeki Matsunaga ITT = [I(OCOCF3)3],(OCOCF 5)NO
‘ j/fk/b
Hypervalent lodine lodonium Ylide Monoaryl-A*-iodane lodine Tris(trifluoroacetate)
678  Planar Chiral [2.2]Paracyclophane-Based Bis(thiourea)- ~._-NO catalyst (5 mol%)
Catalyzed Highly Diastereo- and Enantioselective Michael EtsN (5 or 4 mal%)
Addition Reaction of Nitroethane to Nitrostyrenes + MeCN, 0 °C
Shinji Kitagaki,* Eriko Shimo, Sawa Takeda, Rintaro Fukai, R/\/NO2
Naohiro Kojima, Shun Yoshioka, Naoko Takenaga, and anti
Keisuke Yoshida )
67—>99% yields
Q Q syn/anti = 87:13-96:4
79-92% ee
catalyst: N\(s
\ /
Ar—N\H H H/N\Ar Ar=3,5-(CF3),CgHs
[2.2]Paracyclophane Bis(thiourea) Planar Chirality Michael Addition Hydrogen-Bonding Donor Catalyst
687  Synthetic Studies on Didymeline Using Spirocyclization X
of Phenols with Diazo Functionality _Bu  Agcat
Mitsuru Ikeda, Hiroki Nakayama, Ayaka Kanda, N orH
Shingo Harada,* and Tetsuhiro Nemoto* KK
HO | o
N,
didymeline
Spirocyclization Phenol Didymeline
694  Facile Preparation of 1-Hydroxy-1,2-benziodoxol-3(1H)-
one 1-Oxide (IBX) and Dess—Martin Reagent Using
Sodium Hypochlorite under Carbon Dioxide o
Kazunori Miyamoto,* Tomohide Okada, Takashi Toyama, HO_\\I o
Shinji Imamura, and Masanobu Uchiyama* V Safe
CO,H NaCIO'5H20
O | V Cost-effective
HZO rt v/ Scalable
under CO, v Non-toxic waste
up to 93%

Hypervalent lodine IBX NaClO Safety Carbon Dioxide
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699 Chloroamidation of Alkenes Using Sodium Hypochlorite
Pentahydrate and Its Application to Synthesis of
Aziridines
Masayuki Kirihara,* Kouta Adachi, Yugo Sakamoto,
Kazuki Tujimoto, Sho Yamahara, Ryoji Matsushima, ; NaOCI*5H,0 R .l 3
Yukou Namba, Kosuke Sato, Takashi Kamada, R\l HzPO, \r LiIHMDS i N—COLB
: . . . * —_— _— IN— -Bu
Yoshikazu Kimura, and Shinobu Takizawa | _ RPCN, MgSO,, mcone | THROClon s
’ : g R2 = tBu !
Sodium Hypochlorite Pentahydrate Chloroamidation Haloamidation Nitrile Aziridine
707 IBX Oxidations for the Synthesis of Substituted 2H-Pyrans
David R. Williams,* Seth A. Bawel, Nazanin Haddadpour,
and Sarah Maier ) Me
(0] Me
EtO,C
EtO,C A OH  IBX INF
3
DMF R1 0 R
Rt R2 60 °C R2
(0]
C=C Isomerization Cycloisomerization 2H-Pyran IBX Oxidation Oxa-electrocyclization
714  Gold-Catalyzed Formal [3+2]Cycloaddition of p-Quinones
and 1-Phenylpropenes in lonic Liquid: Environmentally OR
Friendly and Stereoselective Synthesis of 2,3- o
Dihydrobenzofuran Neolignans
Nobuyoshi Morita,* Kanae lkeda, Hitomi Chiaki, 1 mol% AuBr3
Ryuto Araki, Kosaku Tanaka lll, Yoshimitsu Hashimoto, *
and Osamu Tamura* R [EMIM][NTfZ]
(0] rt
Gold(lll) Catalyst Formal [3+2] Cycloaddition p-Quinone 1-Phenylpropene lonic Liquid
B PAPERS
723  Mn(lll)-Based Oxidative Cyclization of 2-((2-
Arylamino)ethyl)malonates: Synthesis of CO,R3 R30,GC CO,R3
Quinolines via Dihydroquinolinedicarboxylates 3 Mn(OAc)3 3 st
Takayuki Nagashimada, Masahiro Morikawa, Kengo Ohki, R1-- N COzR ﬂ) R1-L = ﬂ) m
and Hiroshi Nishino* ANPNN argon e Z N R'=H N?
‘.7 R2R!=H, halo,Me, MeO . .5 R2 Rz =Ac
R2 = acyl, carboxylate R®=Et
R3 = alkyl
20 (aminoethyl)malonates 18 dihydroquinolines
(56-99%) (64-94%)

Dihydroquinolinedicarboxylate 2-(2-(Arylamino)ethyl)malonate Mn(lll)-Based Oxidative Cyclization 6-endo Mode Cyclization Quinoline
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754  Synthesis and Blue Dyeing Ability for Polypropylene
Fabrics of Various 3,7-Bis(dialkylamino)phenoxazin-5-ium o
Salts and the Sulfur and Selenium Analogs Blue Cationic Dyes PP Fabric
Takumi Yoshida* and Masahito Segi* N
N
R /©i ;©\ r  Reduction Reoxidation
\rl\l Y ) ’{l/
R X R dyeing procedure
R,R'=Me, Et, n-Pr, n-Bu, -(CHp),- dyed in blue color
X=Cl,Br, |, HSO4, NO3Y =0, S, Se
Phenoxazinium Salt Polypropylene Dyeing Cationic Dye
769  Preparation of 2-Aryl-3-silyl- and 2-Aryl-3-germyl-1,3- Ar
butadiene§ via Arylnic!(elation and Zinc.iorpethylation /\OBn Ar-l Ni OBn CH,(2znl),
Nana Yoshino, Betemariam Sharewa, Zenichi Ikeda, Si —_— 7 - >
and Seijiro Matsubara* Ni catalyst
(Ge) Si
(Ge)
Ar Ar
CHZ—/ZnI\V (oBn HZCY&
hl —_— .
Si Si
(Ge) (Ge)
Zinc Silyl Germyl Tris(2-furyl)phosphine
778  Synthesis, Structure, and mw-Donor Properties of Tris- K\o Highly fluorescent
(ethylenedioxy)benzene and Bis(ethylenedioxy)thiophene radical cation
Ryoji Watanabe, Tohru Nishinaga,* Yoshiyuki Kuwatani, / 2’50/’) o 0 e
and Masahiko lyoda* °
(P =0.4~0.5 )
SO OO
k/o
Fairly stable
\ (38 %) radical cation
/ \ —> Clear ESR
3|gnal atrt
m-Donor Tris(ethylenedioxy)benzene Tis(ethylenedioxy)thiophene Radical Cation Strong Fluorescent Emission
790 Intramolecular Transamidation-Cyclization of N-
(a-Oxoacetyl)diamine: Influence of Solvent, Acidity
and Substituents o o
Takashi Kouko, Hiroaki Miyazawa, Hideki Hikita, Hiromi Transamidation-Cyclization
Totsuka, Kazuhiro Higuchi,* and Tomomi Kawasaki* o H OHO H o H
L. ST I
TG, e R
H,N
Equilibrium is effected by the pH, solvents, and substituents (R).
Transamidation Cyclization Hamacanthin Pyrazinone
809  N-Glycosylation of Thio-glycoside Derived from Odorless

Thiols Using Hypervalent lodine(lll) Reagent
Koji Morimoto, Kana Yanase, Tohru Kamitanaka,
and Tetsuya Kajimoto*
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817  Stereoselective Synthesis of Diastereomeric Berberine
Alkaloids, O-Methylcorytenchirine and Coralydine Fomyten
Misaki Kirii, Junpei Matsuoka, Akari Miyawaki, Kiyoshi MeO ”W’V
Tomioka, and Yasutomo Yamamoto* O NHHCI
MeO OMe OMe
O-methylcorytenchirine
O H8-H14 trans
OMe
OMe
norlaudanosine
hydrochloride Acetylation NaBH,
Bischler-Napieralski c
cyclization Ohg(e:?:ih
OMe cis/tr:%v: 9812
coralydine
H8-H14 cis
Isoquinoline Berberine O-Methylcorytenchirine Coralydine Total Tynthesis
827 Fasciospyrinadinone and Fasciospyrinadinol, Novel 3-
Alkylpyridine Sesquiterpenoids from an Indonesian
Marine Sponge, as Selective Growth Inhibitors of the
Cancer Cells Under Nutrient Starvation
Hirokazu Matsumoto, Tomoya Hisa, Kazunari Toda, Ryosuke
Ishida, Andi Setiawan, Masayoshi Arai, and Naoyuki Kotoku*
marine sponge
Petrosaspongia sp. . L
pongia sp fasciospyrinadinol
Marine Natural Product Pyridine Sesquiterpenoid Structure Elucidation Total Synthesis Anticancer Compound
839 A Fluorous Proline Catalyst Immobilized on Teflon® for
Highly Stereoselective Asymmetric Aldol Reactions F21Cro
Kazuki Ishihara, Riho Obayashi, Mizuki Ohira, Yuki Kobayashi, o F3C OH O
Kotaro Ishihara, Yamato Kato, Narisa Takeuchi, Risa Mizuno, O\(o :
Takayuki Shioiri, and Masato Matsugi* Q N CF,
H H HN\“S‘\O OyN
0 1) concentration conv.: 96-98%, 98-99%ee
O2N . C1oF2¢-tagged proline catalyst 2) add MeOH then Teflon® +
o 10 mol% C1oF21-tagged proline catalyst
THF 3) add H,0 supported on Teflon®
é 1, 24h 4) filtration
reusable (up to fifth cycle)
Fluorous Catalyst Proline Aldol Reaction Teflon® Recycle
862 Divergent Total Synthesis of Azalamellarins D and N
Tsutomu Fukuda,* Seiya Okutani, Mayu Sumi,
Kazuhito Miyagi, Gen Onodera, and Masanari Kimura wo o RO
" RZO/Q
s MeQ oBn Rl0 MeQ oH
0—8 oc 0. 5
S e - (3
/\ — MeO, 7\ NMOM — ——>_ MeO J \ NH
MeO. . qﬁ\coz”‘e O N O N
mn éozph j-PrO o HO" = °
i=PrO’ pentacyclic intermediate azalamellarin D (R! = H, R? = Me,
azalamellarin N (R' = Me, R =H|
Azalamellarin D Azalamellarin N Total Synthesis Pentacyclic Intermediate
878  Polyfluoroarene-Capped Thiophene Derivatives via

Fluoride-Catalyzed Nucleophilic Aromatic Substitution
Kotaro Kikushima, Kana Matsuki, Yuna Yoneda,

Takayuki Menjo, Kosuke Kaneko, Tomonori Hanasaki,
and Toshifumi Dohi*

cat. F salt

Si/Q\Si * F

Thiophene Polyfluoroarene Transition Metal-Free Nucleophilic Aromatic Substitution Organocatalyst

transition metal-free polyfluoroarene biaryl coupling
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893

Stereoselectivity of the Biginelli Reaction Catalyzed by
Chiral Primary Amine: A Computational Study

Takayoshi Yoshimura, Maneeporn Puripat, Vudhichai Parasuk,

and Miho Hatanaka*

Density Functional Theory

902

Regio-Complementary Preparation of 6- and 7-Fluoro-
1,2,3,4-tetrahydroquinolines via the Cyclization of
Catecholamines Followed by Deoxyfluorination
Kazuyuki Saito, Wang Zhou, Shohei Sato, Keita Takubo,
Kazunori Furutsu, Ahmed A. B. Mohamed,

Euis Maras Purwati, Takashi lkawa, and Shuji Akai*

Catecholamine Cyclization Deoxyfluorination
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918

Computational Study for the Aromatic Nucleophilic
Substitution of 4-Dimethylamino-3-trifluoroacetyl-
quinoline with Various Nucleophiles

Norio Ota, Souma Nakagawa, Yasuhiro Kamitori,

and Etsuji Okada*

DFT Calculation C-PCM Model

Aromatic Nucleophilic Substitution

—

NMe,

PO N
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929

Design and Synthesis of Novel Orexin Antagonists via
Structural Simplification of the Morphinan Skeleton

Sayaka Ohrui,* Yoko Irukayama-Tomobe, Yukiko Ishikawa,

Masashi Yanagisawa, and Hiroshi Nagase

Orexin Orexin 1 Receptor Antagonist Medicinal Chemistry
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W&\o
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Structure-Activity Relationship (SAR)
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952

A Theoretical Study of Product Selectivity in Rhodium-
Catalyzed Oxidative Coupling Reaction Caused by the
Solvation Effect

Masahiro Higashi,* Naoto Shibata, Suguru Takeno,
Tetsuya Satoh, Masahiro Miura, and Hirofumi Sato*

Solvent Effect Rhodium Catalysis Oxidative Coupling

1-Phenylpyrazole
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965  Stereoselective Synthesis of (2S,3R)- and (2S,3S)- 2- ><
Amino-3-(3,4-dihydroxyphenyl)-3-hydroxypropanoic Acid oo P o
Yoko Yasuno, Shunsuke Yamaguchi, Yuma Karita, 95:5 8S0n-(38 —  How(ss
Kenta Sakai, Hironori Okamura, Atsushi Nakayama, 259
and Tetsuro Shinada* N7 oH or
Bocl}_/O \ OBn OH
OHC 83:17
59 BOCN><O HoN
¥ 25—CO,H
TBSO=~— 3R = HO=3R
OH OH
OBn OH
Unusual Amino Acid Stereoselective Synthesis Natural Product
980 Claisen Rearrangement of 4-Allyloxy-1-p-methoxy- 0
benzylpyrazole and Synthesis of Pyrazole-Fused 7-
Membered Lactones
Hayato Ichikawa,* Hiroki Takashima, and Shoichi Shimizu O/\/\R Claisen o)
rearrangement
>
\ N and \ N
N— N\ Hydroesterification N— N\
PMB PMB
Claisen Rearrangement Pyrazole Hydroesterification
995 Decisive Effects of C-N Axial Chirality of Intermediary E
Enolates on the Stereochemical Course of B-Lactam qE Me
Formation from B-Branched a-Amino Acid Derivatives E A rin _CseC0s
via Memory of Chirality 3 N\R (CF9)sCHOH /
Ryuichi Hyakutake, Tomoyuki Yoshimura, Takahiro Sasamori,
Norihiro Tokitoh, Kazuhiro Morisaki, and Takeo Kawabata* E = COLEt (SR
(8.8)
E [ H E E
E 5 E
&3 /*.S‘Me C5,C0; Os E . S H‘/
o i ez — T
N OBn \ n
g ‘m o2 _BnO F4N \_/s OCs o R
Axial Chirality B-Lactam Stereochemistry Chiral Enolate Memory of Chirality
Bl SHORT PAPERS
1011  Catalytic Asymmetric Ring-Opening of o-Symmetric o Ph
Cyclic Carbonates with Chiral Amino Sulfonamide s R py,
Catalysts Me” N" ®
Michiyasu Nakao, Tomomi Shozui, Daisuke Inoue, H NMe
Takahito Ihara, Syuiji Kitaike, and Shigeki Sano* (20 mol%) 2
BnOH Cbz\
CbZ\ (0] (5 mol eq) H NH
HN{ >:o Ho\j\/o OBn
o CH,Cl, (R)
0°C,7d 0
61% yield, 79% ee
Ring Opening Cyclic Carbonate Chiral Amino Sulfonamide Asymmetric Synthesis Organocatalyst
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1023 An Arylative Aziridination Process toward Aspidosperma
Alkaloids
Kouassi Signo, Elsa Deruer, Siomenan Coulibali, X=1Brcl
and Sylvain Canesi* — T PhI(OAc),/MeOH R =H, CO,Me
Sy S\Oz T . CH,0TBS
ON7R NH X then Cs,CO3
R MeCN, 65 °C
n=1,2 n(y OH ) S0, N7 N\ _No,
Y=CH
O_%sz' " 24-45% =
Hypervalent lodine Phenol Aziridine Michael-Smiles Ring-Closure Cascade Heterocycle
1031 Deprotection of the Carbazole PMB Group Using
Hypervalent lodine Reagent Combined with N-
Hydroxyphthalimide
Kana Yoshikawa, Takanori Tabata, Kazuma Fujimura,
Natsumi Kuraoka, Akira Nakamura, Yasuyoshi Miki, R! R? Phi(OAc), R! R?
and Tomohiro Maegawa* N-hydroxyphthalimide
N R3 1,4-dioxane : H,O0=4:1 N R3
| rtto 50 °C, 24 h H
PMB
Carbazole Deprotection Hypervalent lodine N-Hydroxyphthalimide
1038 Total Synthesis of Urolithin C 3-Glucuronide
Katsunori ltaya, Ishtiaq Jeelani, and Hitoshi Abe*
(o]
HO
OH o
MeOUCHO — HO oH
+ —> O HO OH
MeO OH oMOZH
urolithin C 3-glucuronide
Ellagitannin Palladium Regioselectivity Glycosylation
1048 Chiral Phosphine Oxide-Catalyzed Enantioselective cat
Ring Opening of Oxetanes iPr,NEt
Shunsuke Kotani,* Yuka Tashima, Hiroki Tanaka, Shohei Aoki, 0 + Qi 2
YUK SiCly ————= HO™ Y~ CI
and Makoto Nakajima CH,ClI, Ar
Ar OO O, Upto97% yield
0,
P\Ar up to 78% ee
Ar
P<
OO oA
Ar = 3,5-xylyl
cat
Oxetane Phosphine Oxide Asymmetric Catalysis Ring Opening Hypervalent Silicon
1057 On the Order of Addition of Sodium Dispersion in

Reductive Diborations of Stilbene and 1,2-
Diphenylcyclopropane

Shuo Wang, Atsushi Kaga, and Hideki Yorimitsu* Na dispersion

slow addition of

o N

B(OR)3

Ph
PR N

or

slow addition of
Na dispersion

> Bpin

Ph
Ph

Bpin

B(OR);

Sodium Dispersion Reduction Borylation

slightly better

Y
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1064 Total Synthesis of (*)-4-Deoxyblennolide C
via Spirochromanone
Takuya Kumamoto,* Sho Hasegawa, Kanna Adachi,
and Kazuaki Katakawa MOMO O aldol OH O oxidative OH O OH
reaction cleavage
o == — LI
Mé OH D Me Diecki Mé oY
e crzaton 1% e MeOLCR
(x)-deoxyblennolide C (R = H)
[blennolide C (R = OH)]
Xanthone Spirochromanone Oxidative Cleavage Dieckmann Condensation Blennolide
1078 Diastereo- and Enantioselective Intramolecular 1,6-C—H
Insertion Reaction of Diaryldiazomethanes Catalyzed by
Chiral Dirhodium(ll) Carboxylates >‘ Q
Motoki Ito, Yuji Kondo, Ryosuke Namie, Yoshihiro Natori, O © N@
Koji Takeda, Hisanori Nambu, Masahiro Anada,* 1 Mo g { S
Yasunori Yamamoto, and Shunichi Hashimoto* N o filtration ‘R c‘)/\(l)
N R —— :
O o. R % (F:hz(sl-/P)rth o Rh/—Rh/
mol%,
~ CH,Cl,, —40 °C /‘ /|
singlqjls g%s;ieeoemer Rhy(S-PTTL),
Asymmetric Catalysis Dirhodium(Il) Complex Diaryldiazomethane C-H Insertion Enantioselection
1099 Synthesis of 1-Azaazulenes Using Ring-Opening
Cyclization of Spirocyclopropane with Amine
Hisanori Nambu,* Yuta Onuki, Koga Yamazaki, o R
and Takayuki Yakura o
Ph —=» N—ph
=
(0] N\ N
PG 1-azaazulene
1-Azaazulene Spirocyclopropane Ring-Opening Cyclization 2,4-Dimethoxybenzylamine Tropone
1108 Large-Scale Synthesis of Thio-glucose-Conjugated i

Chlorin e6 for Photodynamic Therapy

Akihiro Nomoto,* Hiroaki Yamaguchi, Masato Masuda,
Keisuke Hyakumura, Shintaro Kodama, Tomohiro Osaki,
Yoshiharu Okamoto, Mamoru Tanaka, Hiromi Kataoka,
Atsushi Narumi, Tomokazu Yoshimura, Shigenobu Yano,
and Akiya Ogawa

Chlorin e6 Photodynamic Therapy Glucose Large-Scale Synthesis

CO,Me

CO,Me

MeO,C

MeO,C CO,Me

Reagent for
Photodynamic Therapy (PDT)

Photosensitizer






