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ﬁ A combmed 2D- and 3D-QSAR study deslgn and synthesis of some
- monocarbonyl Curcumin analogs as potential inhibitors of MDA-
VIB-231 breast cancer cells
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Curcumin (1E,6E)-1,7-bis (4-hydroxy- 3-methoxyphenyl) -1,6- heptadiene-3,5-dione

4 (|3H3 ) 5 o, 0-methoxy phenolic groups
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Antioxidant
Antimicrobial Antiviral

Antidiabetic Anti-cancer

Anti-inflammatory




STAT 1 nSCription factors Potential
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In!lammatory Cytokines
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Growth factors

Low

. HGF, EGF. NGF. PDGF
COX-2, prostaglandins O A ~ C] A l TF, TGF-B1, FGF, VEGF, . . F
. . L erer bioavailability
E"zy mes Protein kinases
ATPase, PD, TIMP-3, GCL, MMPs, . ‘ ~ JAK-1. JAK-2. INK. EGFR. ERK.
5-LOX, telomerase, iNOS, ODC, | / | PKA, PKB, PhK, PK. PKC, Ca2+ PK,
ATPase, desaturase, FPTase, / FAK, AK, IL-1 RAK, MAPK, IKK,
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Cell survivalproliferative proteins
CIAP-1, CIAP-2, Bcl-2, XIAP, Mcl-1,
Bel-xL, cMyc, survivin, cyclin D1, PCNA |
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‘; Metastatic/invasion molecules
ICAM-1, VCAM-1, ELAM-1,
| MMP9, VEGF
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Physiological conditions
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Claisen-Schmidt condensation

Step 1): Aldol addition |
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’ Step 2): Dehydration via E2 elimination
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Conjugated enone - ( ?1/

Reaction with 2nd eq. of benzaldehyde
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Symmetrical MAC







Measuring and comparing the MP to
their literature values

Perkin Elmer 2000 FT-IR
spectrophotometer

— gz Recording FTIR spectra with KBr pellet
e | [ P ’ method and ATR technique (range:
R S1 | 4000-650 cm?)

Golden gate

- — saphire/diamond system
Varian Cary 50 Scan UV- [
Vis spectrophotometer P

.
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Recording UV/Vis spectra in pure
acetonitrile (range: 200-800 nm)
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How can | predict the
Original anti-breast cancer activity
scientific paper | of my novel compounds?
pIC50 values against

MDA-MB-231 breast
cancer cells
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y ' A Construction of statistical
S ; models (MLR and PLS)
_36 molecules 5 Z3 \

Internal and external
validation

L
‘.

Train set-29
 Test set-7



’ . _ . /\ : .l Nae I Normal P-P Plot of Regression Standardized Residual
— b Dependent Variable: pIC50

ChemDes and HyperChem

5:",; SPSS statistical software

Expected CumProb

04 06

Observed Cum Prob

»>

7 | Validation parameters:
Parameter R2pred

Value -- 0.266| <0.001| 10.336 0.783




3D-OSAR model

=) Comparative molecular field analysis

(CoMFA) method CoMFA color contour maps

m) Open3DQSAR program 1
Partial least square regression

1

Alignment of the molecules

Calculation of electrostatic and steric energies ( descriptors)



Validation parameters:




The predicted activities of the synthesized MACs

Predicted pIC50 values

Analogue (umol/L)

(3E, 5E)-3,5-bis(2-fluorobenzylidene)-4-piperidone Cul’cumln
(3E, 5E)-3,5-bis(2-bromobenzylidene)-4-piperidone

(2E, 6E)-2,6-bis(2-fluorobenzylidene)cyclohexanone
(2E, 6E)-2,6-bis(2-bromobenzylidene)cyclohexanone > pIC5O =4.577
(3E, 5E)-3,5-bis(2-trifluoromethylbenzylidene)-4-piperidone — llmOl/ L

(2E,5E)-2,5-Bis(2-furylmethylene)cyclopentanone

(2E, 6E)-2,6-bis(4-dimethylaminobenzylidene)cyclohexanone
(2E, 6E)-2,6-bis(2-fluorobenzylidene)cyclopentanone
(2E, 6E)-2,6-bis(2-bromobenzylidene)cyclopentanone

Number of Presence of a Electron
carbon atoms in heterocyclic structure acceptors in the pIC50
the central core moiety ortho positions value
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