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Abstract

ZhARVEVEEFIREELL T, KBE T, XMBEENHCRS V 2ERAES B LEEZBERHY
HITL, PUFIRVEFBSshE, RISEBITOER, ARBEXMESZL TE#ITL, Z K
OXRVEVORMEBICEK)ELUBESZHIANHCRS VICEL)EXZZF, Z~OAYREY
NEUDCEEZRHLUE, £2T, RBHT, ZMNOXREEPOAFHI T, NHCAKRS
vERBEE, BN THSZ MO YDiels-AlderR IS Z#&RET L 1o FUFELICKY) . KRRISEE
WMETETL, BROESIONEYZES2% D BEBIRETE L (&RERHE : ZMORVEY - 15
B, UOOAFHYTII - 5%58, NHCRS - 2% &, LiCI2- S8, RVEVKEARES, 38
5nmOKXZERE ), oo AREFHEE2BZ_MNOTFL—2ICHEHARETHY ., N\OT>XH
LRZINEZEITZEE, TULTIAMNFVEZEIZEERECEBATETH > £, £, &
JOANFHDSTIOLANCE, SOORVEDTIVFRELRY, SVOANT RS T OFEHA R ERKS
BOTIVICRUTEAEKHFRIBEATETH > . SRIE. BEERPRAYOEHHF TEEHNRETTS
EEEIL, EUEZMNOYRVEVEHORISANEISATFETH D, FABRRIZHOZAICTH
xLU, FBL2EEERICFTREOTIEH. RREEZEL L,

RIEOILEWVWT, RBBFABITREVETBRAEAKBL LY, FFEZEELRIEODRE
BEZ{T21c, —AT, XBHELKY, TIRRPIATIIERULRVILZ DAL SMTE E,
TFAZZAIHFELB L ZBBLTWVWD, S&. RENHCRULZDZAILICRDERNES
EEERSNBDAIREZETINEEELTTFILTDHILERERTT S,

Nitrobenzene reduction proceeded under light irradiation with a photocatalyst and an NHC borane,
forming azoxybenzene. Analysis of the reaction revealed that the reaction proceeds even without a
photocatalyst, and the biradical was generated by photoexcitation of nitrobenzene, which was
reduced by NHC-borane. Therefore, we investigated the targeted nitroso Diels-Alder reaction by
reacting nitrobenzene with cyclohexadiene and an NHC borane under light irradiation. Through
condition optimization, the reaction proceeded with high efficiency, yielding the desired bicyclic
compound with an 82% isolated yield. Furthermore, the reaction conditions were applicable to
various nitroarenes, including substrates containing halogen and carbonyl groups, as well as those
with methoxy groups.

Following the discovery of optimal conditions and broad substrate applicability in Reaction 1, plans
were adjusted to further investigate Reaction 1.

Notes

REEE  BEESWRMA

Genre

Research Paper

URL

https://koara.lib.keio.ac.jp/xoonips/modules/xoonips/detail.php?koara_id=K0O12003001-20230001-
0029

BREZBAZZMERVRD MU (KOARA)ICEBE M TLWAR AV TUY OERER. ThTIOEEE, FLFLFHRLRTECREL. TOERMGEFEEECELST
REBEENTVET, BIACHLE> TR, BEFRELEZETLTIRALEEL,

The copyrights of content available on the KeiO Associated Repository of Academic resources (KOARA) belong to the respective authors, academic societies, or
publishers/issuers, and these rights are protected by the Japanese Copyright Act. When quoting the content, please follow the Japanese copyright act.



http://www.tcpdf.org

20244 F12H lEll

2023 E BEESWEMBIimEsms®s

iy T2 184 BhZ (HH)
MERRE EIES| 1,500FH
K4 A #BF K4 (3E8E) |Toshitaka Okamura

mRRE (HXRE
RURZVANEFRALAEZNORET7 I REOEHFHVETEORE L WA

HERREE (ER)
Development and Application of Innovative Reduction Methods for Nitro and Amide Groups Using Boryl
Radicals

R FERERR

.EE % Name ﬁﬁ‘}%’ : ?*5{- ‘ E%E% Affiliation, department, and position

A8 % (Toshitaka Okamura) [EETEE - [SHEEZEER - B

1. ARBREBBOME
<KD FTEE=MNOEMOETE = bOY Diels-Alder RIG~DER>>
ZhARVEVEETFILEBE LT, REBHT, XMEENHCRS VEERAS G/ Z2EBTHETL, 7VFY
N EUHAFONE, RIGETOKER, ARBITHMER L TEETL. ZbORVEVOEBICEWVELZES
SAIBNHCRS VICK Y BITAEZF, —bMOYRVEUNIELBZEERE LA, 22T, RB&HT. = haN
vEvEvIsAnFHI TV NHCARSZ VERB I, B THS = bOYDiels-AlderR %51 L7z, FEGERE
bICk Y., ARBISEMERTETL. BHOED 7 OEEMES2%DBEBNKETRL (RELXE : —bORVEY -
158, Y/70NFH YTy -5%FE. NHCARS Y - 2% 8, LICI2 - E8, RVEVKEARESD, 385 nmD¥%
BBRa) o £, ARBEEREFEABR-ZMNOT7L—VIGEARETHY., NOTUPHILRZIIEEZETEE, 2L
TAXANFVEAFITZEEBREICHERARETH o, T, 7ONFHISTVLRICE, /ORI T VE
AP, YIVONTISIVBBRRBREFRLABRIIVICHR L TAFEIGERARETH >z, SEiIE. EERPRAY
DEHIAREMRS T B EEIC, ELAEAZMOYRVEVAEMORBANERBFETH D, AHNBITZHDZEELIC
THFL., BES2OBERREFNRMETIE, RREEZZE L,
<<RH@T7 I REDETEELDZTFISTHILERAWVERE-REZEETKDOBERE>>
RIGEDICBEWT, RBERFEHS S CREWVWESERAMENHBE LD, SHEEZEE LRISODEEAIT>7%, —AT.
NEAEICL Y., PIRPIRAFIICRHLARYILSIAIDMEMTDE, TFILSTALIPELD T EEHERLTWL
%5, 5. BENHCRUIL S P ANICE D BINBELEEEZAONZAIREETIEGE LTy FILSTVAHILE
= ARET Y B,

2. MRBXREEOHME (F:R)
<<Reaction 1: Reduction of Nitro Compounds and Development to Nitroso Diels-Alder Reaction>>
Nitrobenzene reduction proceeded under light irradiation with a photocatalyst and an NHC borane, forming
azoxybenzene. Analysis of the reaction revealed that the reaction proceeds even without a photocatalyst, and
the biradical was generated by photoexcitation of nitrobenzene, which was reduced by NHC-borane.
Therefore, we investigated the targeted nitroso Diels-Alder reaction by reacting nitrobenzene with
cyclohexadiene and an NHC borane under light irradiation. Through condition optimization, the reaction
proceeded with high efficiency, yielding the desired bicyclic compound with an 82% isolated yield.
Furthermore, the reaction conditions were applicable to various nitroarenes, including substrates containing
halogen and carbonyl groups, as well as those with methoxy groups.
<<Reaction 2: Development of Carbon-Carbon Bond Formation Using Ketyl Radicals Generated from the
Reduction of Amide Groups>>
Following the discovery of optimal conditions and broad substrate applicability in Reaction 1, plans were
adjusted to further investigate Reaction 1.
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