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Mediadores do Processo Inflamatório
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NatureNature Rev Rev DrugDrug DiscovDiscov. 2004, 3, 401. 2004, 3, 401
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EJ Barreiro et al., Bioorg.Med. Chem. Lett., 8, 183 ( 1998)
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ENSAIO DE TOXICIDADEENSAIO DE TOXICIDADE
(GAD & CHENGELIS, 1989)(GAD & CHENGELIS, 1989)

A incidência de óbitos foi verificada em ratos, após 
administração diária,  durante período de sete dias, 

da mesma dose efetiva (p.o.) 

Sinais de letargia, convulsões,  perda de peso,  

considerados  indícios de toxicidade aguda, não foram 

observados. 



sem efeitos gsem efeitos gáástricosstricos

LASSBioLASSBio--715715
LASSBioLASSBio--445445
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E. J. Barreiro, E. J. Barreiro, M. P.M. P. Veloso, A. L. P. Miranda, C. A.M. Fraga, Veloso, A. L. P. Miranda, C. A.M. Fraga, C. R.C. R. Rodrigues, Rodrigues, 
"Novos Agentes Anti"Novos Agentes Anti--inflamatinflamatóórios rios PirazPirazóólicoslicos", Pedido de privil", Pedido de priviléégio de invengio de invençção ão 
depositado em  29 de abril de 1999,  INPI  PIdepositado em  29 de abril de 1999,  INPI  PI--3820186638201866



E. J. E. J. BarreiroBarreiro et al.et al., Selective PGHS, Selective PGHS--2 Inhibitors: A Rational Approach for 2 Inhibitors: A Rational Approach for 
Treatment of the Inflammation, Treatment of the Inflammation, Current Medicinal ChemistryCurrent Medicinal Chemistry 20022002, 9, 9, 849, 849

DIDI5050
Max. Max. EffEff..

CELECOXIBCELECOXIB 87,7 μmol/kg 35%

LASSBioLASSBio
715715

44,3 
μmol/kg

39%

LASSBioLASSBio
445445

54,6 
μmol/kg

37%

CgIRPECgIRPE**

Patent: PI 9902960-0 (29/04/99)

eliezer © 2006



Protocolos FarmacolProtocolos Farmacolóógicos gicos 
Edema de pata de rato induzido por carragenina (FERREIRA, et al., 1979)

Potencial ulcerogênico (CHI-CHUNG CHAN et al., 1995)

Pleurisia induzida por carragenina em ratos: migração celular e permeabilidade 
(TOMLINSON et al., 1994; HARADA et al., 1996)

Artrite induzida por adjuvante em ratos: inflamação crônica (NEWBOULD,1963)

Contorção abdominal induzida por ácido acético em camundongos: 
analgesia periférica (COOLIER et al., 1968)

Bioensaio da formalina: hiperalgesia/dor inflamatória (HUNSDAAR et al, 1987)

Agregação plaquetária em PRP citratado de coelhos: COX-1 (BORN & CROS, 1963)

Dosagem de PGE2/EIA: Modelo de “Air Pouch” em ratos (SMITH et al., 1998)

Atividade sequestrante de radical livre: DPPH (TAIT et al., 1996)
Ensaios de  toxicidade (GAD & CHENGELIS, 1989): histopatológico (fígado, SNC, pulmão),

comportamental, sanguíneo ( inter-alia:TGO, TGP, glicose, uréia, creatinina, hematócrito)
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Ensaio de Toxicidade Aguda Ensaio de Toxicidade Aguda 
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LASSBio 715 & LASSBio 455LASSBio 715 & LASSBio 455

DOSE  600  e 1400 DOSE  600  e 1400 μμg/Kg, (Via oral, dose g/Kg, (Via oral, dose úúnica)nica)

Sem alteraSem alteraçções comportamentais (ões comportamentais (e.g. e.g. catatonia, letargia,catatonia, letargia,
movimentamovimentaçção);ão);

Registro do peso diRegistro do peso diáário: sem alterario: sem alteraçção; ão; 

Aspecto do pelo: normal;Aspecto do pelo: normal;

Consumo de raConsumo de raçção e ão e áágua: normais;gua: normais;

LASSBio715 e 455 não apresentaram efeitos tLASSBio715 e 455 não apresentaram efeitos tóóxicos  xicos  
em 1.400 em 1.400 μμg/Kg.g/Kg.



Em fase de ensaios prEm fase de ensaios préé--clclíínicos finaisnicos finais

Novo NSAI Novo NSAI 
de segunda gerade segunda geraççãoão

EDED5050 = 75,0 = 75,0 μμM/kg M/kg 

Primeiro candidato a ensaio clPrimeiro candidato a ensaio clíínico de Fase 1 descoberto no LASSBionico de Fase 1 descoberto no LASSBio

Sem toxicidade aguda em protocolos Sem toxicidade aguda em protocolos 
com roedores e cães; com roedores e cães; 

Sem efeitos Sem efeitos histopatolhistopatolóógicosgicos
(f(fíígado, pulmão, rins, SNC);gado, pulmão, rins, SNC);

Sem efeito Sem efeito ulcerogênicoulcerogênico ((p.o.p.o. crônico);crônico);

LDLD5050/ED/ED5050 > 45 vezes > 45 vezes 



20 kg            30.000   comprimidos20 kg            30.000   comprimidos

NSAI de segunda geraNSAI de segunda geraçção*ão*PI 9902960PI 9902960--0 (1999) 0 (1999) 
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Evaluation of New Nonsteroidal Antiinflammatory 1,3,4-Thiadiazole Derivatives”, Letters in Drug Design 

& Discovery, 2, 184-193 (2005)
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LASSBioLASSBio--349349
(1998)(1998) acetazolamideacetazolamide

SP SP KhanapureKhanapure etet alal., ., JJ..Med.ChemMed.Chem. 2005, 48, 3930.. 2005, 48, 3930.
New New leadlead--candidatescandidates

MolecularMolecular
HybridizationHybridization

AS Lages, KCM Silva, AS Lages, KCM Silva, 
ALP Miranda, CAM Fraga,ALP Miranda, CAM Fraga,
EJ Barreiro, EJ Barreiro, ““SynthesisSynthesis andand

pharmacologicalpharmacological evaluationevaluation of of 
new new flosulideflosulide analoguesanalogues, , 
synthesizedsynthesized fromfrom natural natural 
safrolesafrole””, , BioorgBioorg. . MedMed. . 
ChemChem. . LettLett.  1998, 8, 183..  1998, 8, 183.

http://www.elsevier.com/locate/issn/0960894X
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a  W = H
b  W = F
c  W = Cl
d  W = Br
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Lima, Lima, P. C.P. C. etet alal. (2000) . (2000) 
EurEur. J. . J. MedMed. . ChemChem. 35. 35, 187., 187.

CC1313HH1010NN22OO33SS

PM  274PM  274
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““Novel, NonNovel, Non--toxic toxic ChronotropicChronotropic Stimulator of Cardiac Stimulator of Cardiac 
and Skeletal Muscleand Skeletal Muscle””

USPTO USPTO ProvProv. Number. Number
6060--140,352 (1999)140,352 (1999)

EX Albuquerque, EJ Barreiro, RT EX Albuquerque, EJ Barreiro, RT SudoSudo, ", "LASSBioLASSBio 294 A Novel Digitalis294 A Novel Digitalis--like Compound with Potential like Compound with Potential AntifadigueAntifadigue

Activity", USPTO Activity", USPTO ProvisorialProvisorial Number 60Number 60--140,352  (1999); WO Patent; 140,352  (1999); WO Patent; EurEur. Patent;. Patent;

CC1313HH1010NN22OO33SS
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A toxicidade sistêmica aguda e sub-aguda foi investigada em 
ratos, por duas vias de administração, p.o. e i.p., nas doses de 
1000 μM/kg e 73 μM/kg, respectivamente (i.p., administrando-se 
2 vezes ao dia, durante 15 dias seguidos: ~ 100 vezes superior à
ED50 in vivo). 

Não se observaram efeitos
neurotóxicos em culturas 
de neurônios hipocampais 
de ratos, tratadas com 
LASSBio-294 (500 μM).
Efeito neuroprotetor
foi observado em < doses.

Não tem efeito letal, não provoca 
letargia, não reduz a motilidade, 
nem altera o pêso dos animais. 

Não provoca alterações na 
contagem de células sanguíneas, 
hematócrito, nem altera a taxa de 
glicose, uréia, TGO, TGP, 
creatinina. 

Não altera histopatologicamente 
orgãos vitais, tais como fígado, 
pulmão, SNC. 

eliezer © 2006
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Novo ProtNovo Protóótipo tipo CardioativoCardioativo**USPTO 60USPTO 60--525,353 (1999)525,353 (1999)

USPTO 60USPTO 60--525,353 (1999)525,353 (1999) WO 2000WO 2000--078754 (64 078754 (64 papaíísesses))

PIPI--04033630403363--9  20/08/20049  20/08/2004 Relaxantes musculares seletivosRelaxantes musculares seletivos

515 West Lombard Street, Suite 500
Baltimore, Maryland 21201
Tel. (410) 706-1874; Fax. (410) 706-5035
http://www.orad.umaryland.edu/industry/technologies/therapeuticshttp://www.orad.umaryland.edu/industry/technologies/therapeutics..phpphp

LASSBioLASSBio 294294: a novel compound having digitalis-like
cardiotonic properties and the potential to reduce
muscle fatigue
Tech ID # 1558EA

http://www.inventabrasil.hpg.ig.com.br/ytabela.htm
http://www.comciencia.br/reportagens/farmacos/farma08.htm

otimizaotimizaççãoão



http://www.linkgrinder.com/Patents/Thienylhydrazon_7091238.htmlhttp://www.linkgrinder.com/Patents/Thienylhydrazon_7091238.html



A G Silva, G Zapata-Sudo, AE Kummerle, CAM Fraga, EJ Barreiro, RT Sudo, “Synthesis and vasodilatory activity
of new N-acylhydrazone derivatives, designed as LASSBio-294 analogues “,Bioorg. Med. Chem. 2005,13, 3431. 
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PIPI--04033630403363--9  20/08/20049  20/08/2004



LASSBio-785 LASSBio-786LASSBio-294

Vista Frontal

Vista Paralela

KummerleKummerle, A. E. (2005) , A. E. (2005) TeseTese de de MestradoMestrado, IQ, IQ--UFRJ.UFRJ.



Cronologia da descoberta do novo candidato a fCronologia da descoberta do novo candidato a fáármaco rmaco cardioativocardioativo



•• P. C. Lima, L. M. Lima, K. C. M. P. C. Lima, L. M. Lima, K. C. M. dada Silva, P. H. O. Silva, P. H. O. LLéédada, A. L. P. Miranda, , A. L. P. Miranda, 

C. A. M. C. A. M. FragaFraga & E. J. & E. J. BarreiroBarreiro, , ““Synthesis and NonSynthesis and Non--addictive Analgesic addictive Analgesic 

Activity of Novel Activity of Novel NN----acylarylhydrazonesacylarylhydrazones and  and  IsostersIsosters, , 

Derived from Natural Derived from Natural SafroleSafrole””, , EurEur. J. Med. Chem. J. Med. Chem., 35, 187., 35, 187--203 (2000);203 (2000);

H.H.GonzalezGonzalez--SerratosSerratos, R. , R. ChangChang, E. F. R. Pereira, N. O. Castro,, E. F. R. Pereira, N. O. Castro,

Y. Y. AracavaAracava, P. A. Melo, P. C. Lima, C. A. M. Fraga, E. J. Barreiro & E. X., P. A. Melo, P. C. Lima, C. A. M. Fraga, E. J. Barreiro & E. X. Albuquerque, Albuquerque, 

““A Novel A Novel ThienylhydrazoneThienylhydrazone, (2, (2--thienylilidenethienylilidene))--3,43,4--methylenedioxybenzoylhydrazonemethylenedioxybenzoylhydrazone, , 

IncreasesIncreases InotropismInotropism andand DecreasesDecreases Fatigue of Fatigue of SkeletamSkeletam MuscleMuscle””, , 

J. J. PharmacolPharmacol. . ExperExper. . TherapTherap., 299, 558., 299, 558--566 (2001);566 (2001);

R.T. R.T. SudoSudo, G. Zapata, G. Zapata--SudoSudo, E.J. , E.J. BarreiroBarreiro, , ““LASSBioLASSBio--294, a Novel 294, a Novel 

““CardionotropicCardionotropic agent, Increases the Calcium Content in the agent, Increases the Calcium Content in the SarcoplasmaticSarcoplasmatic

Reticulum of Reticulum of SaponinSaponin--skinned Cardiac skinned Cardiac FibresFibres””, , Br. J. Br. J. PharmacolPharmacol.., 134, 603, 134, 603--613  (2001);613  (2001);

C.L. Silva, F. C.L. Silva, F. NNööelel & E. J. & E. J. BarreiroBarreiro, , ““VasodilatoryVasodilatory Properties of LASSBioProperties of LASSBio--294 and its 294 and its 

dependence on dependence on cGMPcGMP increaseincrease””, , Br. Br. J.PharmacolJ.Pharmacol..,  135, 293,  135, 293--298 ( 2002);298 ( 2002);

G. G. ZapataZapata--SudoSudo, R. T. , R. T. SudoSudo, P. A. , P. A. MaronasMaronas, G. L. M. , G. L. M. SiilvaSiilva, O. R. Moreira,  M. I. S. Aguiar, , O. R. Moreira,  M. I. S. Aguiar, 
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“..the problem will not be 
our ability to do things. 
The terrible problem is, 

what will we choose 
to do next?”

Sir James W. Black
1988, Nobel Winner

1924-
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•Compostos-protótipos simbióticos:
compostoscompostos--protprotóótipos que possuam afinidade (tipos que possuam afinidade (AfiAfi) por dois alvos ) por dois alvos 
terapêuticos distintos, simultaneamente, envolvidos na mesma terapêuticos distintos, simultaneamente, envolvidos na mesma 
fisiopatologia em estudo, mas pertencendo a diferentes cascatas fisiopatologia em estudo, mas pertencendo a diferentes cascatas 
bioqubioquíímicas;micas;

New Symbiotic lead-candidates
(Symbiotic multi-target lead-candidates)
a new a new compoundcompound ableable to to bebe effectiveeffective in in twotwo differentdifferent targetstargets, , bothboth

relevantrelevant to to diseasedisease, , butbut belongingbelonging to to distinctdistinct biochemicalbiochemical pathwaypathway;;

Agentes simbióticos
eliezer © 2006
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P P --modulatormodulator

Receptor-b
molecular 

recognition

Molecular 
recognition by
both receptors

RationalRational basisbasis to to symbiotic drug designsymbiotic drug design

Receptor-a
molecular 

recognition

P P --modulatormodulator

pharmacophorespharmacophores
pointspoints

pharmacophorespharmacophores
pointspoints



MAPK
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FirstFirst targettarget
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22--(2,6(2,6--DioxoDioxo--33--piperidinylpiperidinyl))--11HH--isoindoleisoindole--1,3(21,3(2HH))--dionedione

thalidomidethalidomide WilhelmWilhelm KunzKunz, 1953, 1953
Herbert Herbert KellerKeller, 1953, 1953
CNS, 1957CNS, 1957
FrancesFrances KelseyKelsey, 1961, 1961
GillaGilla Kaplan, 1991 (TNFKaplan, 1991 (TNF--α)α)
Elisabeth P. Sampaio,1997Elisabeth P. Sampaio,1997

L.M. Lima L.M. Lima etet al., O Renascimento de um Fal., O Renascimento de um Fáármaco: Talidomida, rmaco: Talidomida, QuimQuim. Nova. Nova 2001, 24, 683; (2001, 24, 683; (www.scielo.brwww.scielo.br); ); 
E.P. Sampaio, D.S. Carvalho, J.A.C. Nery, U.G. Lopes, E.N. E.P. Sampaio, D.S. Carvalho, J.A.C. Nery, U.G. Lopes, E.N. SarnoSarno,,””ThalidomideThalidomide: : AnAn OverviewOverview of of itsits
PharmacologicalPharmacological MechanismsMechanisms ofof ActionAction””AntiAnti--inflammatoryinflammatory & && &antianti--alergyalergy AgentsAgents in Medicinal in Medicinal ChemistryChemistry
2006, 5, 71; L.M. Lima, C.A.M. Fraga, V.L.G. Koatz, E.J. Barreir2006, 5, 71; L.M. Lima, C.A.M. Fraga, V.L.G. Koatz, E.J. Barreiro, o, ““ThalidomideThalidomide andand AnalogsAnalogs as as AntiAnti--
inflammatoryinflammatory andand ImmunomodulatorImmunomodulator DrugDrug CandidatesCandidates””, , AntiAnti--inflammatoryinflammatory & && &antianti--alergyalergy AgentsAgents in in 
Medicinal Medicinal ChemistryChemistry 2006, 5,79.2006, 5,79.
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O

ThalomidThalomidRR, , PhasePhase III, III, CelgeneCelgene
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TNFTNF--αα ICIC5050 = 200 = 200 μμMM



CurrCurr Op Op PharmacolPharmacol. 2004, 4, 372. 2004, 4, 372

NatureNature Rev Rev DrugDrug DiscovDiscov. 2004, 3, 401. 2004, 3, 401

CurrCurr Op Op PharmacolPharmacol. 2004, 4, 276. 2004, 4, 276

DrugDrug DiscovDiscov TodayToday 2005, 10, 1503,2005, 10, 1503,
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Inflammatory resolution: New opportunities for drug discovery
Derek W. Gilroy, Toby Lawrence, Mauro Derek W. Gilroy, Toby Lawrence, Mauro PerrettiPerretti & Adriano G. Rossi& Adriano G. Rossi

What next for rheumatoid asthritis therapy?
Simon M Blake & Barbara A SwiftSimon M Blake & Barbara A Swift

The p38 MAP kinase pathway as a therapeutic target in
Inflammatory disease
Jeremy Jeremy SaklatvalaSaklatvala

Phosphodiesterase-4 as a therapeutic target
Miles D Miles D HouslayHouslay, Peter , Peter ScheferSchefer & & KamKam Y J ZhangY J Zhang

http://www.elsevier.com/locate/issn/14714892


TheThe secondsecond targettarget::
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ArilAril--sulfonamidasulfonamida

J. G. MontanaJ. G. Montana, G. M. , G. M. BuckleyBuckley, N. Cooper, H. J. , N. Cooper, H. J. DykeDyke, L. , L. GowersGowers, , 
J. P. J. P. GregoryGregory, P. G. , P. G. HellewellHellewell, H. J. , H. J. KendallKendall, C. , C. LoweLowe, R. , R. MaxeyMaxey, , 
L. L. MiotlaMiotla, R. J. , R. J. NaylorNaylor, , K. A.K. A. RuncieRuncie, B. , B. TuladharTuladhar, J. B. H. , J. B. H. WarneckWarneck,  ,  
““ArylAryl sulfonamidessulfonamides as as selectiveselective PDEPDE--4 4 inhibitorsinhibitors”” , , BioorgBioorg. . MedMed. . ChemChem..
LettLett. 1998, . 1998, 88, 2635., 2635.
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H3C

NH

PDE-4i IC
5 0

 = 4.3 μM5050

ChiroscienceChiroscience LtdLtd, Cambridge , Cambridge ScienceScience ParkPark, Milton , Milton RoadRoad, Cambridge, UK, Cambridge, UK
((CelltechCelltech ChiroscienceChiroscience LtdLtd;  ;  UCBUCB--EuronextEuronext ))
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CongenericCongeneric seriesseries

C13H10N2O4
258.23 

C17H19NO4S
333.40 

C24H21N3O4S
447.50 



N

O

O

O

O

O 120 
o

C.; 30 min
       86%

NH2

  

N

O

O

S

O

N

O

X

/CHCl3XHN

70%

ClSO3H/PCl5 N

O

O

S

O

Cl

O
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X=NCH3  65
X=NPh   67%
X= NH   56%
X= O    60%
X= S     65%

Lidia M. Lima,Tese de Doutoramento, IQ-UFRJ, Br., 2001

Overall Overall yieldyield: : caca.. 20%20%
(0.10 M (0.10 M i.e.i.e. caca.. 40g)40g)

X = X = NMeNMe 65%65%
X = X = NPhNPh 67%67%
X = NH    58%X = NH    58%
X =   O     63%X =   O     63%
X =   SX =   S 67%67%
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EffectEffect of new of new compoundscompounds andand thalidomidethalidomide onon neutrophilneutrophil
influxinflux inducedinduced byby LPS LPS intointo BALB/c of BALB/c of micemice lungslungs

(10 mg/kg, DMSO; i.p.)(10 mg/kg, DMSO; i.p.)



Effect of compound  LASSBio 468 on TNFEffect of compound  LASSBio 468 on TNF--αα levels and levels and 
neutrophilneutrophil influx into the BALB/c of mice lungsinflux into the BALB/c of mice lungs

50% more 50% more activeactive thanthan thalidomidethalidomide

LASSBioLASSBio--468468
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L. M. Lima, P. Castro, A. L. Machado, C. A. M.L. M. Lima, P. Castro, A. L. Machado, C. A. M.
FragaFraga, C. , C. LugnierLugnier, V. L. G. , V. L. G. MoraesMoraes, E. J. , E. J. BarreiroBarreiro,,
Synthesis and AntiSynthesis and Anti--inflammatory activity of inflammatory activity of PhthalimidePhthalimide
DerivaativesDerivaatives, Designed as New Thalidomide Analogues,, Designed as New Thalidomide Analogues,
BioorgBioorg. Med. Chem. Med. Chem. 2002,. 2002, 10, 10, 3067.3067.

TNFTNF--α α EDED50  50  2,5  mg/Kg2,5  mg/Kg
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PDEPDE--44 inibidorinibidor

AtividadeAtividade PDEPDE--4 de 4 de foifoi
medidamedida emem aorta bovina: aorta bovina: 

ICIC5050 = 62,6= 62,6μμMM
((cf.cf. PDEPDE--1, 2, 3, > 420 1, 2, 3, > 420 μμMM; 5); 5)

Dr Dr ClaireClaire LugnierLugnier (CAPES(CAPES--COFECUB; COFECUB; LASSBioLASSBio--StrasbourgStrasbourg))
UniversitUniversitéé Louis Pasteur de Louis Pasteur de StrasbourgStrasbourg, FR., FR.
LaboratoireLaboratoire de de PharmacologiePharmacologie etet de Physicochimie des Interactionsde Physicochimie des Interactions
CellulairesCellulaires etet MolMolééculairesculaires..
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LASSBioLASSBio--468468
a new symbiotic drug candidatea new symbiotic drug candidate

M. S. M. S. AlexandreAlexandre--MoreiraMoreira et al.et al., , ““LASSBioLASSBio--468: a New 468: a New achiralachiral Thalidomide Analogue which Modulates TNFThalidomide Analogue which Modulates TNF--αα
and NO Production and Inhibit and NO Production and Inhibit EndotoxicEndotoxic Shock and Arthritis in Animal  ModelShock and Arthritis in Animal  Model””, , International International 

ImmunopharmacologyImmunopharmacology 2005, 2005, 55, 485, 485..

L. M. Lima L. M. Lima et alet al., ., ““Synthesis and AntiSynthesis and Anti--inflammatory Activity of inflammatory Activity of PhthalimidePhthalimide
Derivatives, Designed as New Thalidomide AnaloguesDerivatives, Designed as New Thalidomide Analogues””, , BioorgBioorg. Med. Chem. Med. Chem. 2002,. 2002, 1010,, 30673067
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LASSBioLASSBio--468 is a new symbiotic lead468 is a new symbiotic lead--compound, designed as compound, designed as 
antiinflammatoryantiinflammatory agent acting at TNFagent acting at TNF--αα
and PDEand PDE--4 level.4 level.
LASSBioLASSBio--468 was designed 468 was designed 
by molecular hybridization by molecular hybridization 
keeping keeping pharmacophorepharmacophore points of thalidomide points of thalidomide 
& & arylsulfonamidesarylsulfonamides, derivatives with anti, derivatives with anti--TNFTNF--αα & PDE& PDE--4 inhibitory 4 inhibitory 
activity, respectively. This new symbioticactivity, respectively. This new symbiotic--lead compound have a very lead compound have a very 
simple structure, simple structure, achiralachiral, easy to obtained using classical synthetic , easy to obtained using classical synthetic 
methods, in high overall yield. This new NSAI drug candidate coumethods, in high overall yield. This new NSAI drug candidate could be ld be 
useful to treatment of rheumatic arthritis, useful to treatment of rheumatic arthritis, CrohnCrohn disease and others disease and others 
chronicalchronical inflammatory state, without inflammatory state, without immunosupressorimmunosupressor activity.activity.
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LASSBioLASSBio--468 468 OptimizationOptimization

BioisosteresBioisosteres**

LASSBioLASSBio--596596** L. M. Lima & E. J. BarreiroL. M. Lima & E. J. Barreiro, , ““BioisosterismBioisosterism: A : A UsefulUseful StrategyStrategy for for 
Molecular Molecular ModificationModification andand DrugDrug DesignDesign””,, CurrCurr. . MedMed..ChemChem. . 20052005,,
13, 13, 23; [http://www.23; [http://www.benthambentham..org/cmc/samples/cmc12org/cmc/samples/cmc12--1/0002C.1/0002C.pdfpdf]]
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e-mail of Eliezer J. Barreiro
_______________________

De: Kyle Kuhn - Paramount BioCapital Investments, LLC
Para: eliezer@pharma.ufrj.br
Cc: eliezer@ufrj.br
Data: 26/08/2006 11:01
Assunto: Phthalimide derivative LASSBio-552

Dr. Barreiro,
My name is Kyle Kuhn, I represent  a biopharmaceutical investment firm called Paramount biopharmaceutical investment firm called Paramount BioCapitalBioCapital
Investments, LLCInvestments, LLC. My job here at Paramount is to identify promising therapeutic technologies, and explore 
potential investment and/or licensing opportunities. 
I recently saw a summary of some information you presented at the recent International Symposium 
on Nitric Oxide, Cytokines and Inflammation, in Malbourne, and I would like to learn more about compound 
LASSBio-552. 
I would like to know the development status of this compound, as well as any plans for its continued 
development. I would also like to know the IP status for this technologyI would also like to know the IP status for this technology. Any additional information you 
can provide would be very helpful.
It may be more convenient to speak over the phone. If you would like to provide a number, and suggest 
a convenient time, I would be happy to give you a call. Alternatively, my contact information is provided 
below, please feel free to contact me at your convenience. I look forward to hearing from you.

Best regards,
Kyle Kuhn

Biotechnology Venture Capital Analyst
Paramount BioCapital Investments, LLC
787 Seventh Avenue - New York, NY 10019 -Tel: 212.554.4315 -Fax: 212.554.4490
e-mail: KKuhn@Paramountbio.com
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““......nobodynobody in in thethe worldworld

is is condemnedcondemned to to workwork

withwith as as manymany variablesvariables

as as thethe medicinal medicinal chemistchemist......””
CorwinCorwin HanschHansch, 1996., 1996.
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