/)y 2nd Commonwealth Chemistry Posters n
.i\ Building Networks to Address the Goals 3 &
1 X\ 30 September - 10ctober 2021 iy

- m  (Gas phase !
L ABSTRACT 5 | - . || —=— Gas phase A > " vitamin ¢ . . * Acetonitrie In all the study media, the election of the
- % 220]| —*— Gas _EIE_E 10| —*— Acetonitrile < .0 & at s ¢ -= n . 9. T a9
The geometry optimization of a series of twenty seven lapachol derivatives used for the treatment of E {| —#*— Acetonitrile || —* Water T » i:t._"‘:: ‘. ) 2-hydroxy-3-(2,3-dihydroxy 3
carinosarcoma tumor (Walker 256) are performed at B3LYP/6-311++G(d,p) level in three distinct = 2157 4 Water £ 8- ‘g 6,91 l..LP RN methylbutyl)-1,4-naphthoquinone
media (gas phase, water and acetonitrile). The migration from the E to the Z configuration or vice versa % 210- E . "g'. 6.0 - %ﬁaﬁ%ﬂ"ﬁ acid structure as the most stable compound
, . ) : : : @ _ . 4 " ' Ferulic acid . _
pro.vol.<es a notngable changg in the O-H !oqnd distance and p.otent.lally a remarkable alteration of the § 205 E _ N g . N inapic acid may result from the interaction between
antioxidant activity. In addition, the majority of the E-configuration structures has shown a more 2 | 4 sas PPPPPP . 4 S 4- i J_ \ o, 1\ . = Lfggﬁéﬂ:gﬁ.r——l.as(z,ns) ,
pronounced antioxidant activity in solution (water and acetonitrile). In their various Z/E configurations, S 200- '&;’f""& """“"'}a.;f;;’z:\j = = wy s ;‘:,\.7“ iy o 50 (B —Lar(E HB) the hydrogen atom of the hydroxide group
. omtm A mogd gt n - . r— | . . .
the 2-hydroxy-3-(2,3-dihydroxy-3-methylbutyl)-1,4-naphtoquinone compound bearing O...HO £ 195_' - _:’:* " 24 Y w " ._:f \ \.f' S .5 == La21(HB) linked to the naphthalene ring and the
gyﬁrggen t;on3d (LaZhl (HB))zas wlelllaz the r(]Z-hydr0><y-3-L(b7ut|:53-enyl)-1,4-na(\]||oh;00|uinolﬂe (LaG(HB))dand i T b i \ 0. ) 0 double bond of the ethylenic linkage of the
-hydroxy-3-(3-met ent-2-enyl)-1,4-naphtoquinone (La compounds have stronger antioxidant > 1,90- :
vdroxy-3- yP v P> [La7{HB}) comp 5 substituent R. Beyond the revealed

powers than classical bioactive compounds (caffeic acid, ferulic acid, p-coumaric acid, sinapic acid and Figure 1:'(3) X-H bond distances, (b) dipole moment of molecular |ibrary and configurations of molecules

vitamin C). On the whole, however, all Z-configuration compounds have a higher antiradical status : : : : : .
compared to that of their E-configuration counterparts. From the global donor-acceptor mappings, the and those of classical bioactive compounds in various media(c

2-hydroxy-3-(2,3-dihydroxy-3-methylbutyl)-1,4-naphtoquinone structure (La21 (HB)) has been elected
as the best antiradical molecule of the series in the three study media. Its antiradical power has been
detected to be higher than that of these five standard references adopted.

evidence of possessing a more potent
antioxidant power than the standard
bioactive compounds (caffeic acid, ferulic
acid, p-coumaric acid, sinapic acid and
vitamin C), this La21(HB) compound was

2-NEWTON RAPHTON GEOMETRY OPTIMIZATION 0.01 | [c) Water . found to be a better electron donor than
m La14: R = H
B3LYP/6-311++G(d, I S (b) Water _ 0s0- | sodium. Overall, the influence of the E/Z
- itamin ml 3 . 1
o 3 al i - ag =lLa23(Z HB) o il . .
< 1,3 - _:.:'-: La25(Z HB) 1,3 = Vitamin ¢ "'f - 0,79 - - Lo1s (4E): R < On - La10:R = OAC COangU ration effect was found to be very
.E 1,2 - =P-coumaric acid " :'- = E 1.2 | -?-' 2 0.78 1 1 . . .
- Chcoumarcecid |y & CLa2s(E HE) =1 Caffoic acid g = noticeable in all three media.
S 11 e o g e aca N\ 2 0.77- La16 :R,= OCH,= = La12:R,= CH,
Compounds Rl R o ’ inapic acl E 1,1 "Sinapic acid a22(HB) o T 1 ’
Lpal OH CH,CH=C(CH3), £ 10 Lab(Z HB) S E . 5- References
3 ’ Lab(E,HB)mmLab(Z, © 1.0 - = 1
| 1 B~ a7(E. = LaB(E HB)wmlLa6(Z HB) ° 0,75
La, OH CH=CHCH(CH3), . 0,9 - \LE;EEHHBB; E La?{E,HB}f-ﬁLa?(ZHB} o 0.74 1. Martinez A (2009) Donator Acceptor Map of Psittacofulvins and
L33 OH CHICH=C{BI'}1 | mla21(HB) 0.9 1 ' ’ ] = La22 (HB): R = NH, - o
0,8 - - mlLa21(HB) . . . . . . . . Anthocyanins: Are They Good Antioxidant Substances? J. Phys. Chem. B
Las OH CH:CHCH(CHy), e o T i P e Y VS 1349152991
0,4 0,5 0,6 0,7 0,8 0,9 0,3 0,4 0,5 0,6 0,7 0,8 0,9 : : - -
Las OH EHIEHIE{{]H]{EHE}I Electro acceptance index(Ra) Electro acceptance index(Ra) Electron acceptance index(Ra) 2. Gazques JL, Cedillo A, Vela A (2007) Electrodonating and electroaccepting.
Lag OH CH=CHCH,CH; J Phys Chem A 111:1966-1970
La; OH CH;CH=C(CH;)(C;Hy) Fig.2:Complexation Global donor-acceptor mapping of the molecular library in various media integrating classical 3. Chamorro E, Chattaraj P, Fuentealba K. P {2003) Variation of the
L OH {EH;};Cﬂﬂﬂzﬂs bioactive Compou nds Elc;a;;rophllluty Index along the Reaction Path. J Phys Chem A 107: 7068-
43 :
11:39 SAH Cﬂ;fﬂﬂzccégi}}z 1261 (a) [pas phase :':__ (b) acetonitrile
a c = 23 -
a : ’ _ * Lat4:R,=H - La14: R = Hx 6-Aknowledgements
Lap OH CH;CH=C(CH;OH)CH; x 1,24 s 122 aLa10: R = OAC 1,4 - .
9 x | (¢) Acetonitrile Dr. MOTO ONGAGNA Jean and Dr. ADJIEUFACK ABEL IDRICE of
Lap CH; CH,CH=C(CHy), £ 1,22 - La14: R =OAC= g 1214 " La12: R = CH, 1,3 - = Vitamin C o, Sessehn) the University of Douala
Lay; OH CH,CH=C(C,Hs), 2 | La12: R =CH_* il o 5 s
Lay  H CH,CH=C(CH), S 420 s " La16:R = OCH, i pooumercocs , *Y
Lazs OH  CH;CH=C(C1)CHz g s M- £ i aF erulic scid La22)
Las OCH;  CH;CH=C(CHs) m 18- g 18- . La18 (HB): R = OH S
Lay OH CH=CBrC(CH3); ' =La22(HB): R =NH = La18:R,=OCH, Yo7 o 107 LﬂﬂfE-Hﬁz"Laﬂfz-Hm
1,16 1 ? L 13(HB] R =0OH = - =La22 (HB): R1= NHE © La/{E. HB)
Las OH  CH=C(CHy, L lemsmmrREoMr el S 0o HeT e
Las OH CH=CHCH;CH; 070 0,71 072 073 0,74 075 0,76 0,77 0,78 0,73 0,74 0,75 0,76 077 078 079 080 0,81 =La21(HB)
Lag OH CH,;CH=CH, Electron acceptance index(Ra) Electron acceptance index (Ra) 0’303 " 04 o5 o6 07  os oo
Lall OH EH;EH{ﬂH}E(ﬂH}{EHj}; Electro acceptance index(Ra)
Lay  NH, CH,CH=C(CHy), Fig.3:Donor-acceptor mapping based on modification of substituent (R,) in various media.
Las OH CH;CH=C(COOH)CH;
Lay  OH C(CHs),CH=CH,
T .aa= OH {CH=CH(CH,




