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Simultaneous utilization of vacant and filled orbitals of group 13 element
compounds in low oxidation state: novel reaction and photoelectronic property
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In this study, we focused on “ Control of Electronic States of Group 13
Single-Bonded Molecules with High Electron Acceptance and New Reactions” . As a result, we found (1)
tetra(l-naphthyl)diborane could be synthesized and its emission in solution showed a maximum at
much shorter wavelength than those of the previously reported tetra(o-tolyl)diborane, and (2)
unsymmetrical dialumanes and trialumanes could be synthesized by using an originally developed Al
anion reagent and it was found that they are easily reduced. In addition, we also focused on “
Elucidation of the Reactivity of Diamino-Al Anions” . We demonstrated that Al atoms could be
introduced to V and Sm center to form unprecedented V-Al and Sm-Al bonds which have never been
reported. Their unique reactivity toward small molecules were also shown in this study.



B X C—19, F—-19—1 Gm)

1. WFFERRAE S P DT 5

2021 YY) TOARIRC R - MEARLIcB T 24— 72 2F 3 & LTUT
DOEHAMNET b,

() ERGELMA TR CTEESMZ ONDHD?

ERSEAEITEE ., FOSEEIIH L CHE d Jul 220 d JuB 2 RIRICER S5 2 &
TEMRRBISEER 2T, 21X, Ho DNEBRGR ISR L TRLRIINT 288X, H 45 O FHED
BB )8 B OZEEIE IS BN T 5 & RIS A R L O FEE d §E D HAKED T O o ¥lE~F T2
XN EBIREAKEH LT H-H A0S TeRT e RY Rk x 525, ZHucxkt
L. EﬂEﬁWA%iﬁﬁhwpﬂﬁﬂﬁbﬂét@ImMoummgmﬁﬁ%< FetE LA &
ZERE A R R ~MEH S ¥ 2 2 R #E LV, Lo UIRERBIREBIC & D Ge=Ge = HfE AL
Tl ﬂ?éHﬂ%ﬁMﬁﬂmﬁ%%maamsuBmuh w<o#®ﬁﬂm$mA%#Hﬂ>
Olkr &k =92 & 3 H %75»‘:72&01:@@ Z OBFITHI TR O ZEHIE & FEIEBLE S T R L F—
I BB BT 52 & T, BBRGREOKISZ T 2 &35 41TV 5 23 (Nature
2010,171.), R7EZDO X I BREROISITV 7 NVEETTH D, HFFEEDITZINETITARI LT =
FUoRVRT U EHWDE Hy iU AT RE R 2 & 2 LT Y (ACIE 2016, 11426; JACS
2017,2593.), EORERITZEHE & RIEHE NSRRI E CHEERTH 2 L 2H 0 E LTS,
F-HEE IR, ALAl HiEG 2 AT T v~ o 2Bt 5 &, Z2H0E & FREiLE 2 F
TTNFIN AL T =B, TR RESEE R T ERIC CHBEAEEUINT S 2 L EBALT
VN5 (Nat. Chem. 2020, 36; ACIE, 2000, 10.1002/anie.202009138.),

(i) 1 ETF oA & 1 BT o3 FrTRED ?

HEOAE TIX2H0L2ETO o BLU AKX ORISR, 1ETFRIETTHW
BAEE I ATREZR Z & 23 Pauling (2 & 0 54 STV 5 (JACS 1931, 3225.), ;%ﬁ%ﬁnf
<D BN 1 BT o B 2RO EDVR ST E 203(Sei. Nat. 1927,16.), FiTiZ72 > TR»
tﬁ%%fl T o fEB OREEINT N2 S 72(JACS 2013,3792), £7-> 7 a7 Vb1 &ET
FALIRIZIIT 5 1 BT o MG OEEEDNHEGERL SRR STV H(PCCP2019,24984), &6
ARG INF L& OB TAHEMD T P HNT = BN TR YERFHIIC 1 EF s
BND D & WE SHIVIZ(ACIE 2014, 4832), —J. 13 IHEICHRIT 1 BT o A BT D2 L35
SNTHEY . B-BHEALAMD T VT =4 [CC1996,2235; CEJ1997,368; CEJ 2015, 4267
(HF5E D). AlLGa b 5 HOFIH VB L B=B ~EEALAWMD T BV F 4 (ACIE 2014,
5689; ACIE 2015,359.) 3 ftE ST 5D, LorL, WTFhD 1L EFREEH TP Ee L TORIR
WEHET LD, 1ET o B fEAEFRFHICHE T MEEWITHFIE L2V, ZHIUCK L, HEE
FoIIREA ﬁbtkﬁ%@%®$%ﬁﬁé/f7/umsmn2wﬂﬂﬁ%t%%TT%t
T 52 L ETPHOICAWE L T%, HOMO Th 5 B-B HfES S LUMO Th 5 ZEHLE ~D
JHEIZED 1 BEF o BLUO ML FRICHE T DREDER L TND LB LN, FHMIT
RATHD,

(il) IRFBEHR 13 RT =A% 3 HIARIEZ D 55002

TNASATEBEFIZRB O TERISERRAR LS LT b, TOREIREEL 3 HETE I Y
T3 WAEZEFO (KT Chem. Rev. 2009, 3275.), 1L~ N G- A BT 5 & A E 16 R
S OZEHGE~E 595 2 & T 1 HERESHEAICZENT 228, ZHUCERBE L R
ﬁtkA%iijkLTﬂ%ﬂlﬁ%%ﬁ%mu¥ IR I &40 5 (#8750 Nature 2014, 485.),

ZTCHNRUCDRFBIR % 13 BELERICES R CEBTREEKRTLE 6 BTRT =4 M
15/\%& 72 % (B: Science 2006, 113; Al: ACIE 2019, 1489; Ga: JACS 1999, 9758. In: ACIE 2018, 5885.),
WTNSERFTFOBRTFHEIC LD ZEEZ T2 1| HEREE LTARINTEY, ZnE

N3 HIRHED 13 IR T = A L OMEBNIAFIE L 22V, AUk LHEEE bIdfl, R#E
BEHILDOBEGT D Al T =4 > OEREHE L2035 (Nat. Chem. 2020,36.), = OfbAid 1 HIA
WRETZ o 72, 7272 LE DRI AT hIUZEW T ALJRT- EOIEIATE T-56 0> 5 228108 ~ D&
DB SN TWD Z E0n . DA A X OACEBE N RIZ LY 3 EERIEA TR D Al REME
Db, 17, ZD Al T =F L PSMTBEEILIIA~T 0 JF -2 E2 2200 13 IRIe#E T =4 VI3AF-1E
LW, ORBEL 13 ETRT =4 2GR TE UL, Zins 3 HEREEZ IS rTREE
HLd D,

2. e EM
L%®H%%%%%ﬁf\Kﬂ%?ﬁ\ﬁﬁi*»?—@ﬁ%bt%%ﬁ&ﬁﬁ%ﬁ%ﬁ?é
13 RER N Faikit - Bk L. IO ORMEZMIAT 5 & Itic, EEOHE O [FRHIE %15 H
T HHIEOME & Fr BB IREORIHN A B E LT, uT®2%B%@ﬂ?5 &kbto
(a) BEFZEAMD 13 ETRMEEREES FOEFIKRESIE EFRIS : 13 RoRMEEE ST
+#m AL, FONBETENER L ORISHEARAT S, = DS, 1@%okionﬁn%ﬂ
RFCHETORENGFET D EB 2, INEAEEBNTL Z LT 2 b EIET,
(b) 13ETHRT = A VD4 MARA L 3 BIEREDOERER : S RBEMR 13 ETLET =4
EEML, 20T ORISR EOREE(TH &, 3 BEIE 13 EILk T =4 v OFE]



REMEZBI BT T D
3. WHEDTIL

WFSE B HIZHEV, BUTF OFSEE M %2 32 C Tz,

(a) BEFREMND 13 EARFEEBEE S FOEFIRE

HIE & RIS - AT H TlE B-B, Al-AL 72

EOREGEAT LR 13 R B EE S D
FB LD B-Al 7 FofES AT % B |
13 WRICHERRBEAE S T2 I AR L. %, R

13T REARES 2 FOMEEY IEEE

| FZ 131 TR A

BOF S RIS OHERZE

. R R R HESCIUY - BLOAERE
D BSOS TS L BOGHECRINFE R |1 B-B  A-A | ESRIMRESR - BEAKIC LD
P & ORI 21T 5 (F1), ., R R R R | SR RS O R A

B ITHEEE DB LI A aiE(iE | BBk tREEsa s+

ErftsURT ofkeRiLamic Ll R R R R RE D F‘l

% [ i - Au7wv/@Lﬁa;5*;m);,f*;FfG; ; R R

ICEDE | A RIRFREREL LG T D55 | R R | EE'=13K%TR
we 15 i Bt RN A S T4 AT 5 | A-Ga o=
), £7-. REHIR BIETET =4 & 13| R R HNETEaREAEMNT
T F R TH & ORIGIT LD . FERTFR ——

D13 BRI O T2 BT Do B TAOIC Al 7 =7 (RRERIRTVORR
‘/%Fﬁb\f Mes 5% —“OF 7T 5 AR U HRFE T %2EA L7 Al-B | (RO),B-B(OR), B—B
HESS LA OERIZAEI LTV D . f"='—Ai"V'9X R R
AT - 1515 13 TR A T & Ha, CO, COs, CHy, | RRERIZILIYOBS
N 72 ED/NY 1 & DG EFTO, AR D5 ﬁ%@b(% #®t R R

DRIEHEZEZH SN 5, 13 R ZE M EES D[RRI

TODZEHYUEDOER Y BEENEDLDHZ LT LUMO E{mvf
XL ET
7:) F 72 BRI RSY ek % O TR IR RERE 1 2 7 4 5
1 EF o BL O n kA 2 REFICH T 5 IKEED EEH]

925 & TRISND DT, ZhastRIEFIC

Z LT,
Wz B,

(b) 13 RTRT =74 VO L 3 EEKEOEEER

TIRFBER Al 7 =F 2 OREEQRECTTREBEHIZ LY

B IR EE 13 oSS e TR T 5
CLTCREEBHBHBBIVAI T =4 OEKEITD,
HEEE OlXotol A EHOVRT U %iE T 5 & B=B
:E# EROVT =AU AR, RV LT =F4
TITMEBEL 7o 2
75)71&‘) MEBWEREZESVURT 2 W
BENGRN 72 DIRIMEANED, RIREIC Y T~ D
BTN L kT2 Al 7T =4 v %2155, Zhb
13 BT =4 ORMHIT B £721% Al _LoE#t
WMz T, X AFA U BLOFOREMSFIZXD
FEDEEZONDD, FHEEBTLSHEZREFTT D
ZETINGOBENEWEICT S, 2. HEEHE DM
I Telin: ey Lf: Al 7 =F U DFESMITIB VTR %
(MesSi)20 1225 & I@ﬁ;ﬁu@ﬁb\m T = n2
E{Z'-(*%LT Ef%j/b%) L %%{Jﬁ:éﬁ G0N LTU\%)
B - SoNnD 13RTET = ﬁ/ﬁ®%@kﬁ%ﬁ
EORIGZERRFT L, KEAIE L TOMEEZ I 50T
T 5, £72. BEXALFRE R L ORI AT R v
wLHEFEEAAT I TIhbLDT =4 D
HOMO-LUMO gap 35 £ OVZE#liE & FEIATE 1%
THIEMEEIET D, I SITRAERIALT [
REM 0 ESR A7 MLERET HZ LT, 3 HIH
BBIWAl T =F Ol s, EHILOM A
BOEIZ Lo T, BEREN 3 HEICRL568D
BHAHEEZONDN, FOBEIT X BFE ST

& [EAIRAE TOWL « BALERAE 2 R L7228 b ASIR 3 HIEO K2 B & 70

4. WF7EE R
(@ =

RAAI—X ——~ Al-Al
R R

3Fi§_ﬁﬂi1 3ﬁﬁ§¥ﬁﬁﬁ¥0)$@

Si si 1) F-BMes, ' si

2) MegSiOTt
Al-K(tol), Al-BMes,

(Si = SiMeg)
si S si St

ARIHE TR HEEH O 03l L

. EUO) EIRRE A FFOIRFE L 13 T
BT =AU EERK. T OMWE E RIS &4t

I3 EIEREOHA G HIET,

& (ACIE 2019, 11806.) % #tE L TU |

13ETTRT =AYV DERK

'R =CeFs

R R wm FLO— H1  CH,SiMeg

B-8 —| _ B@M]!

R R 0 ' 3,5- 'Bu206H3
&7 | :
R R !
R/ R LT
(R = o-tol) ) )
ACIE 2019 R Pr iPr

R R SiMe; !

S VIR RV e
Al-Al ——| CAIOM | SIMea
’ v R '
R R 0O !
H Me3S| SlMe3

IFRRIER (Si= SiMey)
Si Si Si Si Si K+ Sl
iEAI@ e
K Sig

EEA. A.Zj
Si Si
13ETTRT =7V DIEIBREDERA

Na/K
M638I 20

R v r Y semmmans i
R/O R/O BRISBRESRZRY ML
\EE S

L/Tb\<o

SETFERMED 13 KRREEES D FOEFIREHIE & H R

BEICHE L CWET b 70- NV WO RTZUNEKRT U REKIETHZ L, 7Y ROEBRED

FEFRIZ KV 572 557 F(BaN 701, BaN3 43

STMBENG T & BRI 2 MROF T AR TV




¥ £ ORI TE o0 5 ARIRL EAILE R TR

%%ﬁo&m TTRELNDZ L, TR Ar-.N"__Ar | AL_ N
%E%W+@%m%rﬁ~a\%mgmAgg“ PO% ia-BON

tLMﬁHJWmeJmBJQ&MNNN%IZM . I NN
DU SIS B4 X9, HOMO 35 £ 08 LUMO | Ar = otol IR "
7S BaNg H % IS5 LT B 72 b I TR |+ NN R :
ST OREEHE ) EDLARNC % DFT g5t | "N AgeNe b R=1mL
a: ot D R LT, F 7o, AT IR SEERES L O DFT &t A Ar P ERERR

\= & B RUSHERERRIT 21T 5 2 & T. BaNe 23 1O R=3 or 227U | BLEARTIE)
Emﬁ& 1% BaNs 5y F SRR & LCEEND 2
LB Lz,

— 05, BHILWREERCRT L ELTT FT7(0-F7FMNURT 2B, 2RO - 35
ﬁ%%%%mtbfwaiiﬁiﬁﬁ$x_® T OFFITHICERERE L TWDT b F(o-

ww/f7/@%®i@%%&§/7kbfkw FOFRIENE @ 1-F 7 F L EL o [El#E
DEHEIND Z & TREIREBICB W THEEREMDNE Z RN EiZh b EHEEL TV D,
BITHE L2V 7 2 /TWV%wT FUBIEANCK LT, ~a LT v =0 A
ERIGEED 2L TALAL B TR EE, —o0 Al JiF RICR DB LA E o IEx iy
TNh<rBIO=Z20 AT RETLEETEEEZERETIEE L N T v~ 25T
DB TERGHCERMERT), fiE XTI ERBIIIE LTI T NI =0 MEIG 0
7528, REFEFERYV T VLLEDONICEV T A~V ) F U L5252 L bALMNE
mole, £lo. THHOFFED Al2p BT O X/ F—% XPSIZL VY AfEb -7 & 2 A,
Al(DF I A EFREOR O Z R T2 & bbhol,
(D) 1I3ETLHRT =4 o DHMHMER L 3 EIEKEBOEREEA

Fox OWFRECHE LT ARAT A =AT =4 v B L &L"“[fsé
WO T I TAST=NNT =F 22T, XPSIZL Y Al 2p 5 s si | balimiling | g s
T ORE T H X — % WE L= (4, Chem. Eur J. 2024, 30, |2 L
€202303073.), ZIYLEM E LCOTAIAEREITT I/ VT S si si.f! 7
N~ rBRUOAmT <O XPSHIE S RBRICAT 72 & 2 A, :':ij
Al 2p BT ORI RN X — LT L~ =T =4 <IT L~ >
YT AT CDIEIZHERKLTNE, FTHET Y= LT = :Ewwb%‘gnp‘w'm”" ;
D Al 2p FAET F L F—3 T L JFE[AN0) & R g 2 & HyA] |whcseeandzponiooneny 7
BE]DH DI VMEZE R T Z &Aoo, ® " sndngenorgyiev |
CTI VTN IAT = F & 3 th
RiZFE &L LT Sc sRE 1Al & i AEK A — ar—gg NP2 PheoHBr N mom
SHDE MERGE LT Al- \K \Niprz CeHe Al Pl Ph
ScitaafT HeEEEHEL LD thf et "
T&X = (HK, J Am. Chem. Soc.|ci- s NPrp Dip PhZHS\B+ Al
2022, 144,22662.), = OEAIT 1 Wer, =M=<:ﬁk@' NMep| [ o
AT IV H IV DIFE T TRUY E N AL Pt Al
VERIGELT, ST AI=T AL ; Dip | Ne, MeoN NMes
vvun~kvzorbzsze| T I Sclc&h  MeisenheimerdREAA
HAGNE LT, AR IR B E Scic & D &#E(L

X OV DFT 8 X 0 SO A fg
HE{To7-& = A, AlSc $5KICHTT 2B L OENIA Al JET-OREKEZFHL LTS
Embmotz, Tbb, o0& RMBHETINC S U EIEHALT 2 0N Z ORISR ETT S
T2ODETHHEE XD,

T TR =ANT = Dip .

F B AR & KOS LT Dip 0=CR, CN\AF\O:?' 5""'55""4;,'3};')\ """
HERDIELLRT v LT 1 3 AN acyl N. YO-CRy i —N_ 0=C, N— !
=L EEBEZDHAZ b, <: /AI‘C”O nucleophile Dip ; <: :AI\ Al :>:
> T2 (F X, Angew. Chem. Int. N\Dip A R. OBz o N Yez0" N
Ed. 2023, 62,€202306366.), = FER N .o . DipAr Dip !
DALEWILT b RA | [FYNFNIZIL[ amige . N A L REBLBW
R LT, 7V R & ligation

LTIERT5 2L, B Rk
VAT I UFRERE ORISTIET X Fligation RISHEZ T2 L, b LMNE Lz, 2 b DR
B, BEIC—OFPTREFOH LT LTIV = AOBRR CBENISREETH D Z &
EXIBTH D EF 2D,

CTI )TN NT =F b CpaVCl EDURIZ RV | FERIFIE L2 Do 70 ALV 56 & Ff
PR E AT H I &b TEIWKE .JAmCMm&cMM1M3@DO;®@¢i*ﬁﬁ%
TN E BB TR0, BIEDORIGTIIKENAIBIORV Z22E L=V R RiEA
EHZBEOKISTIET N T =VTNAI = LE 5252 ERbholz, S BILHEE ORIGIC



BWCEIET D CpV 2V T v~ b4t
S THIKNZIT O &ALV 85K 4
K52 ELhgMR L, Zhb0FR
Ot E B bR D Z LT, CpaV fillit
ka7 D C-H Yl a2 LS 7 v
RoULMERIEEERT D ENTE
770 T DRSIIRERITIFLE L2 Do T fik
B SHERE CHEI T 2 AT L, B—
T LI B W TH LW S &2 5 2
HHLDTHDHEEZ LD,

R=Cl Dip, — Dip - pip N
- N— - N N—. ~
HC4AT) J W 1/2C CAR—AL <l \
N LD N N \
Dip Dip DP /
+1/2 H, hv / 1 ~N
i~ \
R N> DR S [
CH, N %
®—A|‘N_/ /i \ ,
S Dip. e
Unsupported V-Al bond! J—
\ \ _— \
E(Synthesis E'I/Spectroscopy / /
E(Theory ErReactivity \ -~




10 1 1 0

Zatsepin Pavel Moriyama Takumi Chen Chaogqi Muratsugu Satoshi Tada Mizuki Yamashita Makoto 146

Vanadium Alumanyl Complex: Synthesis, Characterization, Reactivity, and Application as a 2024

Catalyst for C?H Alumanylation of Alkenes

Journal of the American Chemical Society 3492 3497
DOl

10.1021/jacs.3c13418

Kurumada Satoshi Yamanashi Ryotaro Sugita Kengo Kubota Koji Ito Hajime Ikemoto Satoru 30

Chen Chaogi Moriyama Takumi Muratsugu Satoshi Tada Mizuki Koitaya Takanori Ozaki Taisuke

Yamashita Makoto

Mechanochemical Synthesis of Non- Solvated Dialkylalumanyl Anion and XPS Characterization of 2023

AI(1) and AI(Il) Species**

Chemistry - A European Journal 202303073
DOl

10.1002/chem.202303073

Yamamoto Masahiro Chan Wing Chun Lin Zhenyang Yamashita Makoto 29

Reactions of Tetra(o- tolyl)diborane(4) with Organic Azides: Formation of Fluorescent Boron- 2023

Fused Hexazenes

Chemistry - A European Journal 202302027
DOl

10.1002/chem. 202302027

Feng Genfeng Yamashita Makoto 62

Alkali Chloride Adducts of Acyclic Acylaluminum: Synthesis, Structure, and Reactivity Studies 2023

Angewandte Chemie International Edition 202306366

DOl
10.1002/anie. 202306366




Kumada Haruki Nakano Ryo Yamashita Makoto 53

Photophysical properties of 1-Aza-2-boraacenaphthene synthesized by a reduction of base- 2024

stabilized aminodibromoborane

Chemistry Letters upae057
DOl

10.1093/chemle/upae057

Feng Genfeng Chan Ka Lok Lin Zhenyang Yamashita Makoto 146

Alumanyl-Samarium(l1): Synthesis, Characterization, and Reactivity Studies 2024

Journal of the American Chemical Society 7204 7209
DOl

10.1021/jacs.4c01193

Feng Genfeng Chan Ka Lok Lin Zhenyang Yamashita Makoto 144

AlI?Sc Bonded Complexes: Synthesis, Structure, and Reaction with Benzene in the Presence of 2022

Alkyl Halide

Journal of the American Chemical Society

22662 22668

DOl
10.1021/jacs.2c09746

Wu Linlin Kojima Chiemi Lee Ka-Ho Morisako Shogo Lin Zhenyang Yamashita Makoto 12
Mechanistic study on the reaction of pinB-BMes2 with alkynes based on experimental 2021
investigation and DFT calculations: gradual change of mechanism depending on the substituent

Chemical Science 9806 9815

DOl
10.1039/D1SC02863D




Suzuki Akane Wu Linlin Lin Zhenyang Yamashita Makoto

60

Isomerization of a cis- (2- Borylalkenyl)Gold Complex via a Retro- 1,2- Metalate Shift:
Cleavage of a C-/C-Si Bond trans to a C-Au Bond

2021

Angewandte Chemie International Edition

21007 21013

DOl
10.1002/anie. 202108530

Kurumada Satoshi Yamashita Makoto 144
A Tetraorganyl-Alumaborane with An Al-B ¢ -Bond and Two Adjacent Lewis-Acidic Centers 2022
Journal of the American Chemical Society 4327 4332

DOl
10.1021/jacs-2c01580

26 14 10

Pavel Zatsepin, Makoto Yamashita

Synthesis and Characterization of Alumanyl Complexes of Vanadium

103

2023

) B2N6

103

2023




Attempt on Mechanochemical Synthesis of Boryl Anions

(IRCCS)
2023
) B2N6
(IRCCS)
2023
49
2022
) B2N6
53

2022




) B2N6

32

2022

Makoto Yamashita

Characteristic Reactivity of Tetraorganyl-diborane(4) and alumaborane

BORAM XVI1 (Boron in Americas)

2022

Makoto Yamashita

Chemistry of Reactive Group 13 Element Compounds in Low Oxidation State: Diborane(4) and Al-centered anion

The 15th International Conference on Cutting-Edge Organic Chemistry in Asia

2022

Makoto Yamashita

Chemistry of Reactive Group 13 Element Compounds in Low Oxidation State: Diborane(4) and Al-centered anion

Workshop New Achievements in Molecular Main Group Element Chemistry"

2022




Makoto Yamashita

Characteristic Reactivity of Group 13 Element Compounds: Diborane(4) and Al-Anion

29th International Conference on Organometallic Chemistry

2022

Makoto Yamashita

Characteristic Features of Transition Metal Complexes Having Lewis Acidic Group 13 Element Ligand

8th Asian Conference on Coordination Chemistry

2022

13

56

2022

13

49

2022




Makoto Yamashita

Chemistry of Reactive Group 13 Element Compounds in Low Oxidation State: Diborane(4) and Al-centered anion

The 19th Korean-Japan Joint Symposium on Organometallic and Coordination Chemistry

2022

Makoto Yamashita

Characteristic structure and reactivity of Al-anions and their derivatives

2023 Harry Gray Award for Creative Work in Inorganic Chemistry by a Young Investigator: Symposium in Honor of Robert J.
Gilliard, Jr. at ACS spring meeting 2023

2022

102

2022

Genfeng Feng, Makoto Yamashita

Synthesis of an aluminum-scandium bonded compound from a newly-designed aluminum anion

102

2022




52

2021

13

32

2021

Makoto Yamashita

Characteristic Reactivity of Group-13 Element Compounds in Low Oxidation State

104th Canadian Chemistry Conference and Exhibition

2021

13

34

2021




Makoto YAMASHITA, Akane SUZUKI, Linlin WU, Zhenyang LIN

Isomerization of a cis-(2-Borylalkenyl)gold Complex via a "Retro-1,2-Metalate Shift": Cleavage of C-C/C-Si Bond trans to C-
Au Bond

71
2021
Wu Linlin Lin Zhenyang
cis-2- retro-1,2-metalate shift
52
2021

Makoto Yamashita

Synthesis and property of reactive dialkylalumanyl anion

Pacifichem 2021

2021

Makoto Yamashita

Synthesis and property of inter-group 13-element bonds

Pacifichem 2021

2021




http://www.chemistry.titech.ac.jp/~oec/




