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Development on the Synthesis of Ring Expanded N-Heterocyclic
Carbene Precursors

Yang, Liangru®  Wei, Dong ~ Mai, Wenpeng ~ Mao, Pu*
(School of Chemistry and Chemical Engineering, Henan University of Technology, Zhengzhou 450001)

Abstract As a kind of novel developed ligands, N-heterocyclic carbenes (NHCs) play very important roles in the develop-
ment of modern organic chemistry. Early studies on NHCs have been mainly focused on imidazole derived five membered
heterocycles, due to their easy accessibility and comparably stable properties. Recently, ring expanded NHCs, such as six- or
seven-membered NHCs became another research hot spot due to their steric characteristics and chemical properties. Because
deprotonation of the heterocyclic onium salt precursors is by far the most commonly used method to access NHCs, the synthe-
sis of the precursors remains a key factor affecting the development of ring expanded NHCs. This review will summarize the

progress on the synthesis of ring expanded NHC precursors.
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Figure 3 Synthesis of tetrahydropyrimidinium salts through the
reaction of HCHO with diamines

FIFH/NEMEREZL NBS AEH AT A B 1A
Peix—J51%, Buchmeiser ZZ R4 B & 1% T 25 NN™-
TR AR DU S e S5 SR AT AE (K 4), Hat—
NH T #5175 76-NHCs & @t & 9)(fLFE Ag, Cu, Rh, Ru
SV LS AR A Y AR AR AL A .

o~ HcHo_ [~ ) NBS
RHN NHR > N N >
R/ ~ \R
R = Mes or i-Pr

m AgBF4

.
NN T NN

R _
Br- BFy

OH OTMS
1) Mes—NH
Br\)\/Br(—>) 2

(2) TMSCI Mes™ “Mes

OTMS OH
(1)NBS
Mes/N\/N\Mes (2) HCl M%/Ng/JN\
Br
(1) NBS
(2) AgBF4 o

NS
~ “Mes  NEt3 Mes™ VNN~ 1
BF4 BF,

Bl 4 HCHO 5 1,3-XUBARTA i S i e DY S e 35 28
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Figure 5 Synthesis of di-tetrahydropyrimidinium salts and pal-
ladium complexes of tetrahydropyrimidine

1.1.2 DMF-DMA 34~ RE-NHCs #7 #4 £

AL RE AT R4 5 AR e R A R R %, 7
B AR B N A Rl 84 R 2 )42 B AT R A B R B T
S ER I — B A RO EM, NIRRT R(1,4,5,6,-DY
ST )t DMF/DMA (NN~ FF i P iz —
AR 5 PRI G S A 3.

Cetinkaya 52 EE N-IRAC-1,3- %5 DMEF/
DMA HIRIF R NA BT R N-BUR-1,4,5,6- DY &g,
B0 5 )R OV A BIES . SEIR R I, BRI A
BEIF, — 2 W RIS ) N-RE R AR-1,4,5,6- 1Y
S, T HCRIE Sk Jy FE, TSGR N SRR T AR,
PR i — R A 15 21 N-J5 FEUAR-1,4,5,6- D W e
N-HUAR-1,4,5,6- DU S5 e 710 il T 5 i Ak e v nf 145 H
FRr= ) DU e S5 2R (8 6). 7 v mT N T NN
AN R AR DY S0 1 84 5 DA B M B U s e 845 6 11
A . DMF/DMA 5 VUG R A R 8y, TR A b 16
AT A, 305 )RR RN, TR DY
ZEIE XU Eh (] 6). 1X—3KIE 4 R %1 RE-NHCs i 14845
R A R AT SR & A, i, AR S ERAR
1,4,5,6-VUSUMEWE AT AW 10 5 TR B 5047, 46 NLN-ASKE
FRIUAR DY S e 845 58 1 & ) b BAT N FHANME, SR
TEA B N-J5 MR S R B I 5845 SR N A7 — 32 1 =)
BRPE.

Ozdemir IEA G T RANEBERERE . A
B 1R XU ~(1,4,5,6- DU 2 W8 W 845 26 ) I 4 LA A I A4 615 1k,
L PA(OAc),~ BT T HEAL Suzuki MBIEE SN 7), 455
RIS s I v 1 AT T T 3R S R 11 A B A AR e
AL, A TN e AR R, DU e 355 3R 1 0
NHCs R, ERRIEIEFH A2 s NHCs-Pd 15 PEAIFREE AL
N
1.1.3  JR ¥ BR A5 X 34 s RE-NHCs AT /R $4 3

P A D HR R — T 5 IOAR i % B ] A
NHCs FifAs4£5. 1999 4F, Alder Z5U“Ri2549) it (1) B (1)
N,N'- 5 R 3 A NH,BF, 7& HC(OEt); H |
WA B IR =P P S e g 35 5k, I H 53R NaN-

Chin. J. Org. Chem. 2013, 33, 943~953

© 2013 Chinese Chemical Society & SIOC, CAS

q 190 ~ 200°C [~

CNHz DMF/DMA
NHAR 90°C M; >< SANR) NsNarr
2

HNT " NH )

R
Y A
{/ 90°C < @> <<
PN
H2N\/\/NH N" SN n 2X

n=2or3 v

B 6 NN-ANXEARECH DU S0 i § i S AR 1B DY S0 I W s ik
thEEdpY

Figure 6 Synthesis of dissymmetrical N,N'-disubstituted tetra-
hydropyrimidinium salts and bridged di-tetrahydropyrimidinium
salts
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Figure 7  Synthesis of linear alkyl or dibenzyl bridged
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Figure 20 Synthesis of chiral seven-membered NHC precursors
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Figure 24 One-pot synthesis of RE-NHC precursors
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