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What are Amidines: d ] .
OH NH, NHR
Carboxylic Acid Amide Amidine

Amindines are a class of oxoacids [(RC(=0O)OH].

The —OH group is replaced by an —NH, group and the =O group is
replaced by =NR, giving amidines the general structure RC(=NR)NR.,.
i.e they are the imine derivatives of amides (RCONH,)

When the parent oxoacid is a carboxylic acid, the resulting amidine is a
carboxamidine or carboximidamide (IUPAC name).

Carboxamidines are frequently referred to simply as amidines

o NH; @
T R KO R
OH

N

Carboxylic acid Am|de Amidine O/J

SOCI2
PCI RNH, 1,8-Diazabicyclo [5.4.0Jundec-7-ene (DBU)
5

NH

11/17/2020 Long et al. Org.Lett. 2014, 16, 2822-2825



The importance of Amidines

Antibiotics

Diuretics
Anti-inflammatory agents
Antithrombotic agents
Anthelmintics

Used as muscarinic agonists for the treatment of
Alzheimer’s disease

Used as a valuable precursor for the preparation
of azacyclic compounds of biological interest
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Application of Amidines:
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Pyrimidines
Imidazoles
Benzaimidazoles
Quinazolines
Quinazolinones
Thiazoles
Triazines
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Guo, Zheng, Fan Org. Chem. Front., 2019, 6, 2120-2141.

S. Chiba Tetrahedron Lett. 2016, 57, 3678-3683.



‘ Few examples of biologically importants Molecules:
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anti-cancer Gefltnlb Imatinin
anti-cancer anti-cancer
N
HN g 2 LN
HN N HN_/<NH " OH OH O
N Cl
HN>_H " HN—< N OH N M
NH | I NH
~ )\ 2 N~ N
"N \
0,S N
27N F O,N
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Rosuvastatin }m'daf_bg”d
Chlorhexidine Cholesterol biosynthesis inhibitor nsecticiae
antiseptic
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Preparation of Amidines:

Pinner reaction
"NH,CI R'-NH NH
R-CN EtOH, ? e, Chem. Rev. 1961, 61, 179.
HCI (9) R” TOEt R” >NHR!  J. Org. Chem. 1961, 26, 412.
imidic ester
R-SH "NH,CI R1-NH, NH Bioorg. Med. Chem. Lett., 2010, 20, 6495
R-CN - —_— )J\ Tetrahedron Lett., 1997, 38, 179.
R™ "SR R” “NHR!
thio-imidic ester
1.
RN RNA2 )[\JT J. Chem. Soc. 1947, 1110.
R NHR' Organometallics, 2010, 29, 3799-3807
AICI3 or AlMe3 or ZnCl,
SnCly or CuCl

Synthesis of amidine from unactivated nitrile
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Synthesis of Arylamidines from Aryltrifluoroborates
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Larhed et al. Org. Lett. 2012, 14, 2394-2397; Bert et al. Chem. Euro. J. 2016,7743-7746
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N-Monoarylation of Amidines
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Synthesis of Amidines (Our work):

CN HN’R
AN CuCl (15 mol%), O, (atm) AN NH
| + R‘NHz 0 > |
S HFIP or TFE, 100 “C, 15h &
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Synthesis of Imidazoles from Amidines

CUC|2.H20
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J. Liand L. Neuville, Org. Lett., 2013, 15, 1752-1755.
11/17/2020 S. Sanjaya, and S. Chiba, Org. Lett. 2012,14, 5342-5345. 10



‘ Preparation triazines from Amidines and Aryl methanol

NH [RUCl,(p-Cymene)], (1.5 equiv) R
e on Cs,CO5 (1 equiv) N)§N
R NH» Jl\ )\
DMSO, 110°C, 16h RI7SNTR?
52-87%
. ‘[Ru] _ Me
N/
RVgNH NN SN
L intermediate - Cl N NT | N
N
Cl Me OMe
65% 68%
67% 65% 87% 85%

Zhang et al. Org. Biomol.Chem. 2014, 12, 2761-2768.
Review on triazines for anticancer activity Euro.J. Med. Chem. 2017, 142, 523-549
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Synthesis of triazines from N-benzylbenzamidines

Ar'
2oy ATCHaNH; Hy” A OuCl (s mol%), Oy (tam) L
r Sy DMSO, 100 °C A
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pebnath and Majumdar Tetrehedron Lett. 2014, 48, 697/6-6978
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Synthesis of Benzimidazole from N-aryl amidines
H
N /(j Cu(OAC), (15 mol%) @ ) < >
©/ NH DMSO, 100 °C, 18h
OO O Y @ @Me

g79% 3C 87%

0,
89% R = F (86%),Cl (89%), OMe (70%)

Brasche and Buchwald, Angew. Chem. Int. Ed.2008, 47, 1932-1934

H /_|R2 H
| N N S Reagents and conditions: R1i_ AN N/ —/R2
Re _J e Y/
PdCI,(PhCN),, Cu(OAc),, TMTU, DMSO, 100 °C, Shi et al. Chem. Eur. J.2009, 15, 7292.
24h.
PIDA (1.1 equiv), Cs,CO,, TFE, 0°C, 1.5 h. Zhu et al. Chem. Eur. J. 2012,718, 13964.

20 mol% Phl, mCPBA (1.5 equiv), HFIP, rt, 2-12h. Punniyamurthy et al. 2013, 15, 1334-1337
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Synthesis of Pyrimidopyrimidines from N-uracil amidines

Ve O CHO O Ph
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Debnath et al. ChemistrySelect, 2019, 4, 2327-2332
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Synthesis of Pyrimidopyrimidines using methylarenes
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P. Debnath, RSC Adv. 2019, 9, 29831
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Phl(OAc), Mediated synthensis of pyrimidouracils (Our work)

M 0 O Ar

E .
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j\)ll R e L M O
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Me 05, 100 °C, 15h b
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Mechanism for the synthesis of Pyrimidouracils
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Thank you
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