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^cof`^=^ééäáÅ~íáçå=kçíÉ== kçíÉ=kìãÄÉê=W=Q=
=

bñ~ãéäÉë=çÑ=^cof`^=`ÜÉãáëíêó=
=

N= pìãã~êó=

This application note describes examples of some of the chemistry performed using the 
AFRICA system.  This is not intended to be a detailed analysis of each reaction, more a 
demonstration of the range of reactions possible. 
 
Note:   
Much of the chemistry reported in this application note has been performed at customers’ 
sites, often using commercially sensitive compounds.  As such, the structures of some 
materials and the yields of some reactions have not been disclosed. 
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O= oÉ~Åíáçåë=

OKNOKNOKNOKN==== eçãçÖÉåÉçìë=`~í~äóëáëeçãçÖÉåÉçìë=`~í~äóëáëeçãçÖÉåÉçìë=`~í~äóëáëeçãçÖÉåÉçìë=`~í~äóëáë====

OKNKN= pìòìâá=oÉ~Åíáçå=

 

NH2

IR

NH2

R
R'

B(OH)2

R'

+

Pd(PPh3)4
TEA

DMF

 
 
 
Keywords: Palladium catalysed cross coupling, Suzuki 
 

OKNKO= eÉÅâ=oÉ~Åíáçå=

Br

Ac

CH2

Ph Ac

Ph

+

Pd(OAc)2
Q-Phos
TEA

DMF
100%  

 
Keywords: Palladium catalysed cross coupling, Heck 
 

OKNKP= dêìÄÄë=jÉí~íÜÉëáë=

 

Grubb's
Catalyst

DCE

15 membered heterocycle  
 
Keywords: Ring closing metathesis, Grubbs 
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OKOOKOOKOOKO==== jìäíáÅçãéçåÉåí=oÉ~ÅíáçåëjìäíáÅçãéçåÉåí=oÉ~ÅíáçåëjìäíáÅçãéçåÉåí=oÉ~ÅíáçåëjìäíáÅçãéçåÉåí=oÉ~Åíáçåë====

OKOKN= m~ëëÉêáåá=P`o=

NO2

O

Ph
CO2H PhCN

CH3 O

O NO2

O

N
H

Ph+ +
DCM

 
Keywords: Passerini, 3CR 
 

OKOKO= _áÖáåÉääá=P`o=

Ph H

O

NH2 NH2

O

O

O O

N
H

NH

O

PhO

O+ +
HCl

EtOH

 
Keywords: Biginelli, 3CR, heterocycle  
 

OKOKP= rÖá=Q`o=

 

NH2

NHBOC

R
CHO

CO2HPh
NC

N

NHBOC

PhO

R
N
H

O
MeOH

+ + +

 
Keywords: Ugi, 4CR, isonitrile 
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OKPOKPOKPOKP==== mêçíÉÅíáçåLaÉéêçíÉÅíáçå=`ÜÉãáëíêómêçíÉÅíáçåLaÉéêçíÉÅíáçå=`ÜÉãáëíêómêçíÉÅíáçåLaÉéêçíÉÅíáçå=`ÜÉãáëíêómêçíÉÅíáçåLaÉéêçíÉÅíáçå=`ÜÉãáëíêó====

OKPKN= _Éåòóä=ÉëíÉê=éêçíÉÅíáçå=

OH

OHR

O

OR

O

+
H2SO4

 
Keywords: Esterification, protection, sulphuric acid 
 

OKPKO= _l`=ÇÉéêçíÉÅíáçå=

N
H

Ph

MeO2C
CO2tBu

NH2

Ph

MeO2C

HCl

1,4 Dioxane
H2O  

Keywords: BOC deprotection, protected phenyl alanine 
 

OKPKP= jlj=ÇÉéêçíÉÅíáçå=C=áåíê~ãçäÉÅìä~ê=ÉéçñáÇÉ=çéÉåáåÖ=

O

R

OMOM
O

R

OH
PTSA.H2O

Hexafluoro IPA
 

Keywords: MOM ether, deprotection, epoxide openiing 
 

OKPKQ= bëíÉê=ë~éçåáÑáÅ~íáçå=

N
H

Ph

MeO2C
CO2tBu

N
H

Ph

CO2tBu
HO2C

NaOH

MeOH
H2O

98%  
Keywords: Saponification, hydrolysis 
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OKQOKQOKQOKQ==== oáåÖ=cçêã~íáçåëoáåÖ=cçêã~íáçåëoáåÖ=cçêã~íáçåëoáåÖ=cçêã~íáçåë====

OKQKN= _ÉåòáãáÇ~òçäÉ=Ñçêã~íáçå=

N

NHBOC

PhO

R
N
H

O R N
H

O

N

N
Ph

TFA

DCM
MeOH

 
Keywords: BOC deprotection, benzimidazole formation, heterocycle, TFA (trifluoroacetic 
acid) 
Note: Performed as continual 2 step flow process, starting material formed in situ as per 
2.2.3 
 

OKQKO= aáÉäë=^äÇÉê=

O

O

O

O

+
DMSO

 
Keywords: Diels-Alder, 4+2 cycloaddition 
 

OKQKP= NIPIQ=çñ~Çá~òçäÉ=Ñçêã~íáçå=

N
H

N
H

Ph

O
Ph

O
N N

O PhPh

OTf2
Py

DMP

>95%  
Keywords: 1,3,4 oxadiazole, hydrazide, triflic anhydride, heterocycle 
 

OKQKQ= cáëÅÜÉê=áåÇçäÉ=ëóåíÜÉëáë=

N
H

NH2

O

N
H

+
AcOH

 
Keywords: Fischer indole synthesis, heterocycle 
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OKQKR= NIP=Ó=qÜá~òçäÉ=Ñçêã~íáçå=

R NC
R' Cl

O

R
N

R'
O

Cl

R'' N C S

N

NN

S

N

R'

O

N
H

R''

R

+

 
Keywords: University of Cambridge, heterocycle, solid phase synthesis, TBD polystyrene 
base 
 

OKQKS= PIQJÇáÜóÇêçéóê~å=Ñçêã~íáçå=

O

R1 R2

R2

O

R1

R2 R2 OR1

R2R2

R2

R2

R1

O

+
CH3Ph

 
Keywords: 3,4-dihydropyran, hetero Diels-Alder, heterocycle 
 

OKQKT= móê~òçäÉ=Ñçêã~íáçå=

R3

R2

OH

R1

O NH
NH2

N N

R3

R2

R1
R4

R4

PhCH3

 
Keywords: Pyrazole formation, heterocycle 
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OKROKROKROKR==== lñáÇ~íáçå=~åÇ=oÉÇìÅíáçålñáÇ~íáçå=~åÇ=oÉÇìÅíáçålñáÇ~íáçå=~åÇ=oÉÇìÅíáçålñáÇ~íáçå=~åÇ=oÉÇìÅíáçå====

OKRKN= _çêçÜóÇêáÇÉ=êÉÇìÅíáçå=

 

O OH

NaBH4

MeOH/H2O  
Keywords: Borohydride reduction 
 

OKRKO= _çê~åÉ=êÉÇìÅíáçå=çÑ=~=ÜÉíÉêçÅóÅäÉ=

N

R

R'

NH

O

R''' N

R

R'

NH

OH

R'''N
H

R

R'

NH

O

R'''
+

BH3.THF
etc.

 
Keywords: Borane, heterocycle reduction, amide reduction 

OKRKP= aÉëëJj~êíáå=~äÅçÜçä=çñáÇ~íáçå=

O2N

OH

O
I OAc

OAc OAc

O

O2N

O

91%

DCM

 
Keywords: Dess-Martin, alcohol, aldehyde, oxidation 
 

OKRKQ= kJçñáÇÉ=Ñçêã~íáçå=

N

R

N
+

O

R

Oxone

DCM
H2O  

Keywords: N-oxide, Oxone 
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OKSOKSOKSOKS==== dÉåÉê~ä=póåíÜÉëáëdÉåÉê~ä=póåíÜÉëáëdÉåÉê~ä=póåíÜÉëáëdÉåÉê~ä=póåíÜÉëáë====

OKSKN= ^äÇçä=êÉ~Åíáçå=

CHO O
OH O

+
NaOH

H2O
 

Keywords: Aldol, sodium hydroxide, aldehyde, ketone 
 

OKSKO= _áéÜ~ëáÅ=~ãáÇÉ=Ñçêã~íáçå=

NH2

O

Cl N
H

O

+
DCM
H2O

TEA

94%  
Keywords: Amide formation, biphasic 
 

OKSKP= e_qr=~ãáÇÉ=ÅçìéäáåÖ=

NH2

O

OH N
H

O

+
DCM

77%

HBTU

 
Keywords: HBTU, amide coupling 
 

OKSKQ= bäáãáå~íáçå=çÑ=~äÅçÜçä=íç=~äâÉåÉ=

OH PTSA

MeCN
 

Keywords: Elimination, paratoluene sulphonic acid, alcohol, alkene 
 

OKSKR= táííáÖ=êÉ~Åíáçå=

NO2 PPh3 Br

O

CO2Me NO2

CO2Me

+
NaOMe

MeOH

 
Keywords: Wittig, phosphonium salt, aldehyde, alkene, colour change 
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OKSKS= kìÅäÉçéÜáäáÅ=~êçã~íáÅ=ëìÄëíáíìíáçå=

N N

Cl N
H

R1 NH
R2

R2 N N

N N
H

R1R2

R2

+
MeCN

 
Keywords: Pyrimidine, SNAr, nucleophilic aromatic substitution 
 

OKSKT= jáíëìåçÄì=oÉ~Åíáçå=

OH
R

O
R

Ph

O

CO2HPh+

PPh3
DIAD

 
Keywords: Mitsunobu, SN2 
 

OKSKU= eóÇê~òáÇÉ=Ñçêã~íáçå=

CO2Me

NH2

NH2 N
H

NH2

O

+
PhMe

 
Keywords: Hydrazide, hydrazine 


