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Development of Ammonia Formation Catalyzed by Molybdenum and Samarium Complexes
(School of Engineering, The University of Tokyo) OTaichi Mitsumoto, Yasuomi Yamazaki,
Shogo Kuriyama, Yoshiaki Nishibayashi

Recently, we developed molybdenum-catalyzed nitrogen fixation using samarium diiodide
as areductant and alcohols or water as a cheap proton source under ambient reaction conditions.
However, this reaction requires a stoichiometric amount of samarium diiodide as a reductant.
As an extensive study, we have newly investigated ammonia formation using a catalytic amount
of samarium complexes by regenerating the samarium reductants with sacrificial reductants.
The reaction of an atmospheric pressure of dinitrogen with decamethylcobaltocene as a
sacrificial reductant and alcohols as a proton source in the presence of a catalytic amount of
molybdenum and samarium complexes afforded up to 50 equivalents of ammonia per
molybdenum atom of the catalyst, which corresponds to 3.3 cycles per samarium atom. This
result indicates that the catalytic ammonia formation mediated by molybdenum and samarium
complexes was achieved.

Keywords : Ammonia Formation, Samarium Reductant; Rereductant; Molybdenum Catalyst,
Energy Carrier

ﬁﬁ\%E%E%#%%#6A~N~-f/v;%®ﬁﬁkLT W72 5 FC
OfIEA T T =T B BUGHER SR TWD YD, MBI E Clifkilr, 3 vkt~
me%ﬁﬁﬂ\mﬁ;w7w:~w%7mh/ﬁkbf%mé_&f\t/%~
BN T2 9 2T ) 7T UERNRR 5 F COMBER 22T > =7 A RS
IZBW TR CTREWWRBLEE 2R3 2 E2HE L2, Lo, 2O~
&A%ﬁﬁﬁmiiﬁEZET%é&mi%%ﬁﬁ@tvhkm;@ﬁiﬁ%ﬂﬁb
127 =T ERKISROBRBENRRD END, TOET NG E UTARMIETIE,
~ U LEEROB AT LT VBT BRSOV TR 21T > 7,
WIEDEZN AKX T CMBEDT Y 757 B LU~ U U ASHKELE T, it
BEBAE L TCTOATFVar VAR TR FURELTET LU a— L E
S EmE A, D) 7T URTHTED 3T BEOT UE=T AR LT, 2
DT =T HAERREIIY~ Y TARFHZY 2.5 FENCHEYS TS, T a b E L
T7x/)—wEMndE, <V U ARTHZ D OREE(TON) 3.3 ~&m L7z,
BRI, =l ?Aéﬁﬁ-i@ﬁ&ﬁ;‘umiéﬁiéﬂf:: EHERIEL TS,

cat.
/—l PtBUQ
@’ rl\/’lo—l Sm(OTH),
NH
h 3
‘ (1Btljmlol) (45 pmol) ROH (equiv/Mo) TON of Sm
N2 + 6 Co + 6 ROH 2 NH3 OH
e THF, 1t, 18 h HO ™ 37 2.5
1atm reductant proton source @OH 50 3.3

(180 pmol) (180-360 pmol)

1) Transition-Metal-Dinitrogen Complexes: Preparation and Reactivity, ed. by Y. Nishibayashi, Wiley-
VCH, Weinheim, 2019. 2) Y. Ashida, K. Arashiba, K. Nakajima, Y. Nishibayashi, Nature 2019, 568, 536.

Z DOREIE, NEDO D ZE LB (JPNP21020)DFE 5 - b DT,

© The Chemical Society of Japan - K503-2pm-10 -



