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ABSTRACT: The number of rare earth (RE) starting materials used in synthesis is
staggering, ranging from simple binary metal-halide salts to borohydrides and “designer
reagents” such as alkyl and organoaluminate complexes. This review collates the most
important starting materials used in RE synthetic chemistry, including essential information
on their preparations and uses in modern synthetic methodologies. The review is divided by
starting material category and supporting ligands (i.e., metals as synthetic precursors, halides,
borohydrides, nitrogen donors, oxygen donors, triflates, and organometallic reagents), and in
each section relevant synthetic methodologies and applications are discussed.

Ortu, F. (2022). Rare earth starting materials and methodologies for synthetic chemistry.
Chemical reviews, 122(6), 6040-6116.
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X =Cl, Br, | +0.7 HgX;
RE +1.5 X, » REXj THF, 65 °C, 1.5h
RE > REXs(THF),
~Hg, - RE
X = Cl, Br, |
X =Cl, Br, |
RE + 3 HX » REXj
H + CzCle
-2 THF, rt., 1.5h
RE > [RE(CI)3(THF),]
X =Cl, Br, | —C2Cly 137-RE
RE203 + XS NH4X o REX3
- - +3 CISiMe,
k= g +3 CH30H
RE > [RE(Cl)3(THF),]
X =Cl, Br, | 1) THF, r.t., 10 h
REZ03 + 1.5 HgX; » REX3 2) THF, reflux, 0.5 h 137-RE
— 3 CH30SiMes
- 1.5 Hg ~4,5Hs

RE=Sm, Yb;n=3
RE=Er,n=35

RE =La, Nd,Sm;n=2
RE=Gd, Yb;n=3
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RE =Ce, Pr,Sm;n=2
RE=Yb;n=3
RE=Y,Dy;,n=35
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Apropos: 'rpmbna'rbl (OTf, CF;SO;)
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R, MoxxHo! 1) BHeapeHue no ceasu C-X

(«<nceBpo-FPUHbLAPLI»

+ R

'(R)Ln|' =

THF, =20 °C

Ln =Eu; R=Me Ln = Eu, Yb
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+ Q-|C4H3
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Ortu, F. (2022). Rare earth starting materials and methodologies for synthetic chemistry.

Ln

+ Arl

THF, =20 °C
Ln = Ce,
Eu, Yb

+ CstBr

THF
-10-15 °C
Ln = Eu,
Sm, Yb

+ R

THF, 30 °C
Ln=S8Sm

-

THF
20 °C

\

n =Ce, Eu, Yb; Ar=Ph

» "(Ar)Ln/" Ln =Yb; Ar = CgHsMe-2;

CgH4(Me),-2,6; CgHa(Me)s-2,4,6

o C6F5H
— C7Hg
Ar = Ph

» '(CgF5)LnX' Ln =Ce, Eu, Sm, Yb

X =Br, |

(RYSmI' + (R)SmIo/(R),Sml

R = Et, Ph

Chemical reviews, 122(6), 6040-6116.



R, 2) npsMoe MeTannMpoBaHMe

Hg or HgCl, (cat.)
RE® + nLH >  RE"(L), + (n/2)H,
n=2o0r3
LH = amine, alcohol

Activation with Hg
RE(Hg) + nLH —> RE(L), + Hg + (n/2)H,

Activation with HgClI,
 HgCly, + 2 LH — Hg(L), + 2 HCI

4 RE%+ (n/2)Hg(L), —> RE"(L), + (n/2)Hg

{ RE(Hg) + nLH —> RE(L), + Hg + (n/2)H,

Ortu, F. (2022). Rare earth starting materials and methodologies for synthetic chemistry.
Chemical reviews, 122(6), 6040-6116.



R, 2) npssMoe MeTannMpoBaHMe

RE =Y, La, Ce, Pr,

NA. Ed b Er Ly | 299 Ca24-96D
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B 37-Yb
Deacon, G. B,, Fanwick, P. E., Gitlits, A., Rothwell, I. P, Skelton, B. W., & White, A. H. (2001). Rare Earth Complexes of Bulky
2, 6-Diphenylphenolates Containing Additional, Potentially Buttressing 3, 5-Substituents. 10

European Journal of Inorganic Chemistry, 2001(6), 1505-1514.



3) BOCCTaHOBUTEIbHOE
nepeMetannmposaHue m nporonus (RTP)
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Guo, Z., Huo, R, Tan, V. Q,, Blair, V., Deacon, G. B., & Junk, P. C. (2020). Syntheses of reactive rare earth complexes by redox
transmetallation/protolysis reactions-A simple and convenient method. Coordination Chemistry Reviews, 415, 213232.



3) BOCCTaHOBUTEJ/IbHOE
nepeMetannmpoBsaHue m nporonus (RTP)

thf toluene
M+ HgPh, + 2 CsPhsH — [M(thf),][CsPhsl, —— [M(CsPhs),]

M= Yb, Ca, Ba

Deacon, G. B. et al. (2008). Accessing decaphenylmetallocenes of ytterbium, calcium, and barium by desolvation of
solvent-separated ion pairs: Overcoming adverse solubility properties. Organometallics, 27(18), 4772-4778.
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~4&) COKOHAEHCALMfl ra3006pa3Horo
MeTalJla M NMraHaa
(metal vapour synthesis)
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Cloke, F. G. N,, & Green, M. L. (1981). Synthesis of zerovalent bis (n-arene) compounds of zirconium, hafnium, niobium,
tantalum, and tungsten using the metal vapours. Journal of the Chemical Society, Dalton Transactions, (9),1938-1943. 13



~4) metal vapour synthesis
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Ortu, F. (2022). Rare earth starting materials and methodologies for synthetic chemistry.

Chemical reviews, 122(6), 6040-6116.
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