06/09/2022 21:21 Born-Oppenheimer molecular dynamics and electronic properties of chlorophyll-c2 in liquid methanol: The Journal of Chemic...

s:= MENU SIGN IN/REGISTER g Q

® Knowledge,
B Experience,
B Expertise

Click Here

IDfN b : COﬂta'"EHidﬂﬂ'-"-Fi“lii
1 g Solutions for your

ANALYTICAL
www HidenAnalytical.com ; u L ol Cata YSIS Researcn

z s I P The Journal of Chemical Physics

HOME BROWSE MORE ¥

Home > The Journal of Chemical Physics > Volume 138, Issue 22 > 10.1063/1.4808177

™ < PREV NEXT >

sssssss

a No Access

Submitted: 25 March 2013
Accepted: 17 May 2013
Published Online: 10 June 2013

Born-Oppenheimer molecular
dynamics and electronic
properties of chlorophyll-c, in
liquid methanol

J. Chem. Phys. 138, 225102 (2013); https://doi.org/10.1063/1.4808177
Benedito J. C. Cabral"? 2, Kaline Coutinho®, and Sylvio Canuto®

View Affiliations

View Contributors

~nN

G
O
y?
A

\

https://aip.scitation.org/doi/10.1063/1.4808177 1/5


https://images.scitation.org/redirect.spark?MID=176720&plid=1879119&setID=376343&channelID=8835&CID=691151&banID=520761467&PID=0&textadID=0&tc=1&adSize=728x90&matches=%5B%22P4547P46638%22%5D&mt=1662510065896062&sw=1536&sh=864&spr=1.25&referrer=https%3A%2F%2Faip.scitation.org%2Fdoi%2F10.1063%2F1.4808177&hc=4d22293f27c4b6656673f15851df2bc506b60d01&location=
https://aip.scitation.org/action/showLogin?uri=%2Fdoi%2F10.1063%2F1.4808177
https://aip.scitation.org/action/showCart
https://aip.scitation.org/
https://aip.scitation.org/journal/jcp
https://aip.scitation.org/journal/jcp
https://aip.scitation.org/toc/jcp/current
https://doi.org/10.1063/1.4808177
https://aip.scitation.org/author/Cabral%2C+Benedito+J+C
https://aip.scitation.org/author/Coutinho%2C+Kaline
https://aip.scitation.org/author/Canuto%2C+Sylvio
https://aip.scitation.org/
https://aip.scitation.org/journal/jcp
https://aip.scitation.org/toc/jcp/138/22
https://crossmark.crossref.org/dialog?doi=10.1063%2F1.4808177&domain=aip.scitation.org&uri_scheme=https%3A&cm_version=v2.0
https://aip.scitation.org/doi/10.1063/1.4810867
https://aip.scitation.org/doi/10.1063/1.4807854
https://aip.scitation.org/doi/abs/10.1063/1.4808177
https://aip.scitation.org/doi/full/10.1063/1.4808177
https://aip.scitation.org/doi/figure/10.1063/1.4808177
https://aip.scitation.org/doi/citedby/10.1063/1.4808177
https://aip.scitation.org/personalize/addFavoritePublication?doi=10.1063%2F1.4808177
https://aip.scitation.org/doi/pdf/10.1063/1.4808177

06/09/2022 21:21 Born-Oppenheimer molecular dynamics and electronic properties of chlorophyll-c2 in liquid methanol: The Journal of Chemic...

Topics ~

\

https://aip.scitation.org/doi/10.1063/1.4808177 2/5


https://aip.scitation.org/doi/pdf/10.1063/1.4808177

06/09/2022 21:21 Born-Oppenheimer molecular dynamics and electronic properties of chlorophyll-c2 in liquid methanol: The Journal of Chemic...

» Original article: JCP: BioChemical Physics 7 (6), 06B607_1 (2013)

ABSTRACT

First principles Born-Oppenheimer molecular dynamics of chlorophyll-
C, (chlc,) in liquid methanol is reported. The structure of the
chromophore-methanol solution is characterized by non-symmetric
solvation and by the displacement of a pentacoordinated Mg atom from
the m macrocycle plane of chlc,. Non-symmetrical solvation is in keeping
with experimental data reported for chlorophyll-a and
bacteriochlorophyll-a indicating a preferential side of the n macrocycle
for binding a fifth ligand. The average displacement of the Mg atom (0.38
A) is similar to X-ray data on magnesium phthalocyanine (~0.45 A) and
ethyl chlorophyllide-a dihydrate crystals (0.39 A). The displacement of
Mg from the macrocycle plane influences the orientational order of the
methanol molecules in the axial region and the results indicate that the
face defined by the methoxycarbonyl moiety exhibits a solvatophobic
behavior. The maximum of the Soret (B) band for chlc;, in liquid methanol
(464 nm) is in good agreement with the experimental value (451 nm) and
it is also very close to a recent result for chlc, in liquid 2-methyl
tetrahydrofuran (466 nm). Intramolecular hydrogen bonding involving
the carboxyl and methoxycarbonyl moieties of chlc, leads to a blueshift

of ~20 nm of the B band maximum.
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