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(1) Ed. Nishibayashi, Y. Transition Metal-Dinitrogen Complexes: Preparation and Reactivity, Wiley-VCH,
Weinheim, 2019.

(2) (@) Yandulov, D. V.; Schrock, R. R. Science, 2003, 301, 76. (b) Arashiba, K.; Miyake, Y.; Nishibayashi, Y.
Nat. Chem. 2011, 3, 120. (c) Anderson, J. S.; Rittle, J. Peters, J. C. Nature 2013, 501, 84.

(3) Ashida, Y.; Arashiba, K.; Nakajima, K.; Nishibayashi, Y. Nature 2019, 568, 536.

(4) Arashiba, K.; Eizawa, A.; Tanaka, H.; Nakajima, K.; Yoshizawa, K.; Nishibayashi, Y. Bull. Chem. Soc. Jpn.
2017, 90, 1111.

(5) Highlighted as News & Views in Nature; Bezdek, M. J.; Chirik, P. J. Nature 2019, 568, 464.
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(1) a) Ishihara, K.; Fushimi, M. Org. Lett. 2006, 8, 1921-1924. b) Ishihara, K.; Fushimi, M.; Akakura, M. Acc.
Chem. Res. 2007, 40, 1049—1055. c) Ishihara, K.; Fushimi, M. J. Am. Chem. Soc. 2008, 130, 7532—7533. d)
Sakakura; A.; Hori, M.; Fushimi, M.; Ishihara, K. J. Am. Chem. Soc. 2010, 132, 15550-15552. ¢) Hori, M.;
Sakakura, A.; Ishihara, K. J. Am. Chem. Soc. 2014, 136, 13198-13201.

(2) L. Yao, K. Ishihara, Chem. Sci. 2019, 10, 2259-2263.




ok rans a
News Letter Vol. 41

®LrEYHIR
[Z4E. HE. FHFEOHN)
LR ARBE

I EER (A0 B, B KEBEEWE R - #A%) DO (Angew. Chem. Int. Ed., 2019,
58, 390-402) 7% Frontispiece IZZIXNE L7, (EAEX)

il EER (A0 BE, BURKEOEME R -BIR) OO (Asian J. Org. Chem., 2019,
8, 637-640) 7% Front Cover (&N E L7-, (LAX)

- RERERRIC (AOL BE, UM - HATHISEE) DO (Chem. FEur. J., 2019, 25 4299-
4304) 73 Front Cover (Z3&[FNFE L=, (FAEX)

- RERELRIC (AO1 BE, fbHf - FMEMER) DO (Chem Fur. J., 2019, 25, 4648-
4653) 2% Cover Feature (@I FE L=, (FAK)

| C-F Bond Activation | o o D 1 o TR
Activation by Fluorie Etmimation ASIAN JOURNAL
Takeshi Fujita, Kohei Fuchibe, and Junji Ichikawa® OF ORGANIC CHEMISTRY
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Al Non Carbiom 8;N0; Exotic Heterocycles: Synthests, Dynamics, and Catalysis
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Science Translational Medicien (Derek Lowe's commentary, In the Pipeline)

- https://blogs.sciencemag.org/pipeline/archives /2019 /04 /25 /who-cares-about-making-

ammonia-you-do

Phys.org. - https://phys.org/news/2019-04-ammonia-production.html

The Asahi Shimbun - http://www.asahi.com/ajw/articles/A]201904250064.html
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Asian Scientist Magazine - https://www.asianscientist.com/2019/05/in-the-lab/swap-

samarium-water-ammonia-production-japan-agriculture-fertilizer

Fo MRS, Ux—TFTNVETONTA MEF

- PEAMCHREC (AO1 BE, BOKRBEL - %) LOWIERCR (Vature, 2019, 568, 536) 7%
NatureiE\Z48# 1, Chirik HIZ X A HFZENE Ofigiiicd [A fresh approach to ammonia
synthesis] 23Natureih®News & Viewsfil THAST S E L7c (Vature, 2019, 568 464) .
https://www. nature. com/articles/d41586-019-01213-7




A fresh approach to
ammonia synthesis

A ia is vital iety, but its

ive, has a large

is ene:

;‘arbon footprint and requires high initial capital outlays. An intriguing reaction
now suggests that energy - efficient alternatives are possible. See LETTER 2536

MATE J. BEZDEK & PAUL J. CHIRIK

lobal food production requires
ammonia-based fertilizers. The indus-
trial transformation of atmospheric

nitrogen gas (N,, also known as dinitrogen)  t

Motivated by a looming global fertilizer
shortage at the turn of the twentieth century,
and later by munitions shortages (ammonia
can be used to make explosives), the chem-
ists Fritz Haber and Carl Bosch were the first
* that dinitrogen could be

into ammonia (NH,) is therefore essential
for human life. Despite the simplicity of the
molecules involved, the cleavage of the strong
nitrogen-nitrogen triple bond (the N=N
bond) in dinitrogen and the concomitant for-
mation of nitrogen-hydrogen (N-H) bonds
poses a difficult challenge for catalytic chem-
istry, and typically involves conditions that
are costly in terms of energy requirements:
high reaction temperatures, high pressures or
combinations of reactive reagents that are dif-
ficult to handle and energy-intensive to make.
On page 536, Ashida ef al.' demonstrate that
a samarium compound mixed with water and
combined with a molybdenum catalyst can
promote ammeonia synthesis from dinitrogen
under ambient conditions. The work opens up
avenues of research in the hunt for ammonia-
making processes that operate under ambient

o d
“pulled from air” and converted to ammonia.
In the modern version of the Haber-Bosch
process, dinitrogen and hydrogen gas are
combined over a catalyst typically based on
iron to produce ammonia (Fig. 1a). Today,
global ammonia production occurs at a rate
of about 250-300 tonnes per minute, and pro-
vides fertilizers that support nearly 60% of the
plancts population™.

The modern conditions for ammonia
synthesis involve temperatures greater
than 400°C and pressures of approximately
400 atmospheres, and are therefore often said
tobe harsh This common misconception has
motivated chemists to find ‘milder’ alternatives
that use new catalysts to lower the operating
temperatures and pressures. In reality, the
search for new catalysts should be inspired
by the need to reduce the capital expendi-
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conditions, and raises the question of whatan  ture associated with building ammonia
ideal process should be. plants, and by the requirement to reduce

ZH:

- MEHSEIR (A01 BE, BERRBEPEL - Zd%) 2% 5 1 RIMAAIE (EE) 2<E L%
L7, KPR DN CITONTZED 5 b, FilinpBFoERICERK L. ER{ED W
REPED & D WFFENZIIHED & > ToHARIFIEH £ 72137 NV —T I E S5 DT, 4 H 12 HIZ
READEINE LT,

http://www. sgkz. or. jp/prize/science/51/document_04. html

T M) —FIEE

- BETIEK (A04 BE, PKPEREME LT - 20%) N7 U N —FIEFHO—E L LT, /IHFA,
B AR KONV ORGER ~DOWFIERRIT . REROIGERI, 70 5 TR E RS2 EE L £
L7,

AN M WFRER S
Bt KRB 7 HEmfE Lo
BAfEEH : 201945 H 2 H
SIMAE: 404 (5 4 x8 [B] %)
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- AT (A2 BE, BEAF - BUEAFEE) 237 0 b U —FIEBO B L LT, mfkdde
E~OBFJERA . AT OEBIHI, 72 6 ONCHFER R4 Fh L% L,

AR N4 AR AR
BifEH : 2018 4E 4 A 20 H
G BMUSEARIERT. FOGEERT. WE R AR
ZINNE: 40044 (8IRffH FEhtE THIFFEE 7 & L 7e AL RIS 1349830044)

1T-EERE  FrririEik it 7t [ #5238 Sl ) I&15 ] http://precisely—designed—catalyst.jp/
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