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Ramandeep Kaur*
University Institute of Biotechnology, Chandigarh University, Mohali, Punjab, India

E-mail address: rddeepraman9@gmail.com

Abstract:

y-aminobutyric acid (GABA) and its analogues rolipram , brivaracetam and (S)-pregabalin are
useful division of compounds possessing interesting pharmacological activities. The present
review represented the synthesis rolipram employed the bifunctional catalyst mediated
asymmetric Michael addition of malonate nucleophiles, desymmetrization of glutaric anhydride

and the chiral heterogeneous catalysts as key step.

Introduction:

Chirally branched pyrrolidones are among the most bioactive heterocyclic compounds in organic
chemistry due to their ubiquitous structural motifs in natural and unnatural products with varied
biological activity.! The rolipram (1-2) are simple cyclo-GABA derivative possessing a catechol
type ring at chiral carbon (C-3).2 The (z)-rolipram was discovered and developed by Schering
AG pharmaceutical company at Berlin, Germany in early 1990% and it acts as a selective
phosphodiesterase-4 inhibitor and potential antidepressant drug. The most active enantiomer (R)-
rolipram 1 (Fig. 10)* is an advanced novel class of effective antidepressant drug with additional
possible emetic,® which act as selective inhibitor for cardiac cyclic AMP phosphodiesterase,
present in brain tissue and mainly effective for the PDE4B and subtype of PDE4.® Additionally,
(R)-rolipram 1 has also been proposed as a antiinflammatory,” immunosupressant,” putative
antiparkinsonian,® neuroprotective,® antipsychotic® and has been suggested for the treatment of

multiple sclerosis.®
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Figure 10. Some structures of GABA derivatives (1-2).

Synthesis of (R)-1 and (S)-rolipram 2:
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Hamersak, Z. (2013)!%¢

Z. Hamersak and co-workers reported the enantioselective synthesis of (R)-1 and (S)-rolipram 2
by cinchona alkaloid catalyzed opening of cyclic anhydride (desymmetrization of glutaric
anhydride) as key step (Scheme 42). The aldehyde intermediate 3 was obtained from
commercially available isovanillin via O-alkylation with cyclopentylbromide in 95% yield. The
aldehyde 3 on condensation with ethylacetoacetate 4 followed by hydrolysis with concentrated
alkali afforded the glutaric acid intermediate which on subsequent treatment with acetic
anhydride furnished the anhydride 5 in 93% vyield. The quinine mediated opening of anhydride 5
with benzyl alcohol or cinnamyl alcohol furnished ester 6 in 98% yield or 7 in 95% vyield,
respectively. The corresponding ester on treatment with DPPA afforded the azide derivative
which was thermally rearranged into an unstable isocyanate intermediate and reacts with a
nucleophile to afford N-protected aminoester followed by thermal decarboxylation to furnish the
cyclized product (R)-rolipram 1 in 51% vyield. The synthesis of (S)-rolipram 2 was performed by
following an analogous series of reactions as described in Scheme 42.
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Scheme 42. Reagents and conditions: (a) i) piperidine, EtOH, rt, 2 days, 73%; ii) KOH,
H2O:EtOH, rt, 4 days, 74%; iii) Ac20, 110 °C, 30 min, 93%; (b) quinine, BnOH or CinnOH, rt, 3
days, 98% for 6 and 95% for 7; (c) DPPA, EtsN, toluene, 90 °C, 30 min, 51%.

Liao, J. (2011)1d

J. Liao and co-workers reported the total synthesis of (S)-rolipram 2 employed the Rh-catalyzed
asymmetric 1,4-addition of arylboronic acids to ethyl-y-phthalimidocrotonate by using bis-
sulfoxide ligands as key step (Scheme 43). The (E)-ethyl-4-bromobut-2-enoate 8 on treatment
with phthalimide potassium salt afforded the ethyl-y-phthalimidocrotonates 9 in excellent yield.
The compound 9 which on treatment with 3-cyclopentoxy-4-MeOCgHs-boronic acid 11 in the
presence of ligand (R,R)-L 10 furnished the phthalimide intermediate 12 in 85% vyield. The ester
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derivative 12 on phthalimide deprotection with hydrazine hydrate and cyclization under basic

conditions afforded the target compound (S)-rolipram 2 in 78% vyield.
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Scheme 43. Reagents and conditions: (a) Potassium phtahlimide, DMF, rt, 12 h, 90%; (b)
[(R,R)L10-RhCI]2 (2.5 mol%), CH2Cl.:H20, KOH (50 mol%), 40 °C, 1.5 h, 85%; (c) i) NH2NH,
THF, 0 °C-rt, 5 h; ii) EtsN, toluene, reflux, 20 h, 78% (over two steps).

Lin, G. Q. (2011)%¢

G. Q. Lin and co-workers described the asymmetric synthesis of (R)-rolipram 1 employed the
rhodium/diene-catalyzed asymmetric addition of arylboronic acids to «,f-unsaturated y-lactams
(Scheme 44). The boronic acid derivative 14 on enantioselective addition to lactam 13 in the
presence of rhodium complex 16 afforded the N-Boc protected lactam derivative 15 in 98% yield
with 99% ee (after single crystallization). The compound 15 on N-Boc deprotection with TFA

furnished the final compound (R)-rolipram 1 in quantitative yield.

(o] (o]
o B(OH), Ph
5 Boc\N HN
oc~ a b
N / + — = “, —_— “,
7, o 7 o
O
Ph
OMe 16

OMe OMe
13 14 15 1

Scheme 44. Reagents and conditions: (a) [RhCI(C2Ha)2]2/16 (3 mol% Rh), toluene/H-0, EtsN,
60 °C, 98%; (b) TFA, CHCly, 0 °C-rt, quantitative.
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