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Overview 14-disubstituted
A 2017 paper by Auberson and co-workers reported a comprehensive comparison of the effects of phenyl BCP BCO Cubane
replacing apara-substituted benzene with a bicyclo[l.11]pentane (BCP), a bicyclo[2.2.2]octane [L;)‘i:ytacr;c,iigim] 262 4 1.85 A 260 4 272k
(BCO) and a cubane ! All three of these groups share similar spatial features to a 1,4-dsubstituted
ohenyl ring, with identical dihedral angles making them interesting bioisoters. The effects of these LS
groups on the solubility and non-specific binding characteristicsof the compounds into which they | <:> | @ | | < D L VT
were incorporated as replacements for a phenyl ring were evaluated and compared. An a "’ ke 1"
improvement in both parameters was observed for BCP and cubaone but not for the BCO- [Dmd,a,ang,es ] > o- o- o-
containing derivative. Incorporation of these moieties can provide potential benefits in drug '
discovery programsand form part of the toolbox for medicinalchemists. " P PP A 1
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Examples Synthesis

Stepan and co-workers showed that . . . .
P The most commonly used intermediate in the synthesis of
replacement of the centrdparo- Cl

bstituted fl rerl ring i ) BCP derivatives is [l1ll]propellane 2% The current,
zgcrselcéﬁsg infw?kgifc)gr evn\i/ithrm%hlen Ong optimized method involves the treatment of compound 1 /\é<
moiety resulted i significant with two equivalentsof phenyl lithium. This is then followed Cl

improvements in aqueous  solubility by co-distillationof 2 with diethylether ] 1

and passive permeability, with little
change in the potency.!®!

Br

The majority of cubane-

Nicolaou and co-workers synthesized o < — > containing compounds are
Br

range of str.uctural cmalogue; of O O g, | NaOH, MeOH derived  from  compound
Imatinib, in which the para-substituted @Br
chenyl group was replaced with various 4

3.6l Falkiner and co-workers

. . 5 OK/O y published a pilot-scale
non-aromatic structural motifs.3! It was Br . o
synthesis (560 g) of building

found that the cubane-containing i) hu, MeOH, H,SO, i) 50% aq. KOH block 8 in 2003 7] Affording an

O

y

derivative possessed the joint highest i) H20 Br i) aq. HCl approximate vield of 22%
thermodynamic solubility as well as the e 1) MeDH, eat Fe30s over 8 Brocess steps
highest potency againstboth cancer cell " P>

lines tested.

Functionalization of BCP Functionalization of Cubane
Published by Messneret a/ in 2000 - 2 can Caputo et al8 used o Compound 8 can be mono-functionalized by selective hydrolysis to give 9 followed by
be reacted with a variety of Grignards ‘triethylborane initioted decarboxylation to 10. The remaining ester can be further functionalized as
followed by subsequent quenching with an atom transfer radical summarised below13!
electrophile to give 1,3-ursymmetrically  addition ring opening OH N
Br
substituted BCP derivativesi®! reaction’ of 2. The resultant %/\‘O( %A 2 %
iodo-BCP compounds were i3 . b
then further functionalized!®! Homologation Amide coupling Appel reaction
then reduction
Y=H,Cl,Br R
alkyl, RCO 0 0
Y R\é? m/%)‘\ <~ Hydrolysis \n/%)‘\o/ Decarboxylat 1 Hydrolysis i Reductio
= o rolysi ecarboxylation r rolysi uction
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\ X d 10 %
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R = Ar, Alkyl, F BEt; einreb amide . : "Mitsunobu"
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BocN=NBoc . ”
IY/N\N Baranet g/ reacted

Y
2 a ‘turbo-amide’ with

| Y\é? 2, to generate o Compound 9 can also be used to synthesis a range of l14-disubstituted cubanes

Kokhan et o reqctgd 2, V\_/'th Y = Ar, Alkyl, 7 \Boc wide range  of exploiting chemistry analogous to that shown above.

acetylacetone with |rrod|ot|o.n COOR NHBoc tertiary amines !t Coupling between 9 and 189 followed by reaction with aryl zinc reagents in the

from a mercury lamp. Th's presence  of o  nickel catalyst gave  aryl  substituted  cubanes.

affords 1,3-diacy-BCP  which HCI, PtO2/H; The acid of compound 9 can also be converted to Cl, Br or | through radical chemistry,

was then subsequently de-

\
symmetrized.[O! Y\§?
NH,

Kanazawa et a/. demonstrated that the multi-component reaction between 2,

O O HO
di-tert-butyl-diazodicarboxylate and a variety of acylhydrazide derivatives /%)ko: HoﬁkO/
affording BCP-hydrazides which could be converted to amino-BCP via X 1O

deprotection and hydrogenation 1<)

providing another useful handle for further functionalization
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Summary

BCP and cubane can be used as replacements for 14-disubstituted phenyl rings. These structures offer improvements in properties such as enhancements in solublility,
permeability and stability. Multiple reaction have been investigated to derivatize BCP and cubane cores to provide a set of building blocks to allow these moieties to be |

incorporated into molecules.
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