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NAPROC-13

o Disponible en la URL: https://c13.usal.es

= Libre acceso
o Informacion estructural, espectroscopica y bibliografica de 25 000
productos naturales (PNs)

- Mas de 350 de estas estructuras proceden de fuentes panameias

Importancia de la elucidacion correcta de PNs

* Establecimiento de REA
* Aspectos Legales
¢ Conocer la estructura correcta para poder sintetizarlo

* Desarrollo del farmacos
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1. The Chemistry of Penicillin (Eds.: H. T. Clarke, J. R. Johnson, R. Robinson), Princeton University
Press, Princeton, 1949, p. 1094.

2. J. C. Sheehan, The Enchanted Ring: The Untold Story of Penicillin, MIT Press, Cambridge, 1984,
p. 224.




Reasignacion de la estructura de TIC-10 (imidazopirimidina)
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estructura revisada

estructura publicada

inductor de apoptosis originada por el factor de necrosis tumoral (TNF)

Jacob, N. T., Lockner, J. W., Kravchenko, V. V., and Janda, K. D. (2014). Pharmacophore reassignment
for induction of the immunosurveillance cytokine TRAIL. Angew Chem Int Ed Engl 53, 6628-6631.

Surgimiento de NAPROC-13 como
herramienta para la elucidacion y correccién
estructural
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¢ Desarrollada por el Dr. José Luis Lopez Pérez
* 2003

* URL “http:/lc13.usal.es”

* Inicialmente 6000 PNs

* Se desarroll6 integramente en JAVA

* Publicada en la primera revista del mundo de la especialidad, Bioinformatics

¢ (Lopez-Pérez, J. L., R. Theron, E. del Olmo, and D. Diaz. "Naproc-13: A Database for the Dereplication of
Natural Product Mixtures in Bioassay-Guided Protocols."Bioinformatics 23, 2007, 3256-7).

PHYTOCHEMISTRY

PERGAMON Phytochemistry 51 (1999) 793-801

Terpenes and lignans from leaves of Chamaecyparis formosensis

Tung-Chieh Lin, Jim-Min Fang*, Yu-Shia Cheng
Department of Chemisiry, National Taiwan University, Taipei 106, Taiwan

Received 27 May 1998; accepted 30 November 1998

Abstract

84 chemical constituents were isolated from the leaves of Chamaecyparis formosensis. These components include 18
sesquiterpenes, 40 diterpenes, 8 flavones, 7 lignans and 11 miscellaneous compounds. Among them 3 sesquiterpenes, 7 diterpenes
and one lignan are new compounds, the structures of which were determined by chemical and spectral methods. © 1999 Elsevier
Science Ltd. All rights reserved.

: Leaves; Sesquiterp : Diterpenes; Flavones; Lignans; Sterols

Keywords: Chamaecyparis fe Cup

1. Introduction 2. Results and discussion

Chamaecyparis formosensis Matsumura, known as The acetone extract of the leaves of C. formosensis
Taiwan red cypress (Li & Keng, 1994) is indigenous to  was subjected to chromatography to give 84 com-
the high mountain area of Taiwan. It is called red ponents, including 18 sesquiterpenes, 40 diterpenes, 8

cypress since the bark appears Lo be slightly reddish flavones, 7 lignans and 11 miscellaneous compounds
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Databases on Food Phytochemicals and Their
Health-Promoting Effects

Augustin Scalbert,*" Cristina Andres-Lacueva,® Masanori Arita,” Paul Kroon,™ Claudine Manach,®
Mireia Urpi-Sarda,® and David Wishart”

"Nutrition and Metabolism Section, Biomarkers Group, International Agency for Research on Cancer (IARC),
150 cours Albert Thomas, F-69372 Lyon Cedex 08, France

SNutrition and Food Science Department, XaRTA INSA, INGENIO—CONSOLIDER Program, Fun-C-Food CSD2007-063/
AGL200913906-C02-01, Pharmacy School, University of Barcelona, Avinguda Joan XXIII s/n, 08028 Barcelona, Spain

*RIKEN Plant Science Center and Department of Biophysics and Biochemistry, Graduate School of Science,
The University of Tokyo, Hongo 7-3-1, Bunkyo-ku, 113-0033 Tokyo, Japan
nstitute of Food Research, Colney Lane, NR4 7UA Norwich, United Kingdom

®INRA, Centre de Recherche de Clermont-Ferrand/Theix, and Université Clermont 1, UFR Médecine, UMR1019,
Unité de Nutrition Humaine, 63122 Saint-Genes-Champanelle, France

“Department of Computing Science, University of Alberta, Edmonton, Alberta, Canada T6G 2E8

ABSTRACT: Considerable information on the chemistry and biological properties of dietary phytochemicals has accumulated over
the past three decades. The scattering of the data in tens of thousands publications and the diversity of experimental approaches and
reporting formats all make the exploitation of this information very difficult. Some of the data have been collected and stored in
electronic databases so that they can be automatically updated and retrieved. These databases will be particularly important in the
evaluation of the effects on health of phytochemicals and in facilitating the exploitation of nutrigenomic data. The content of over 50
databases on chemical structures, spectra, metabolic pathways in plants, occurrence and concentrations in foods, metabolism in
humans and animals, biological properties, and effects on health or surrogate markers of health is reviewed. Limits of these databases
are emphasized, and needs and recommendations for future developments are underscored. More investments in the construction
of databases on phytochemicals and their effects on health are clearly needed. They should greatly contribute to the success of future
research in this field.

KEYWORDS: phytochemicals, foods, metabolism, health, databases, bioinformatics, nutrigenomics
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analysis and identification. In many cases, the spectra contained
in these open access spectral databases can be easily imported
into existing phytochemical or nutrient databases. Unfortunately,
despite their ready availability, this has not yet happened.

With regard to NMR spectral resources for phytochemicals
and other natural products, there are at least seven freely available
resources and at least three commercial databases (see Table 4).
The two largest are NAPROC-13** and NMRShiftDB.*' Both of
these databases appear to have a fairly substantial collection of
natural product and phytochemical spectra under a variety of
solvent conditions. Because of the large spectral dispersion, the
relative chemical shift invariance, and the simplicity of "*C NMR
spectra, most analytical chemists prefer to use ">*C NMR for the
identification of phytochemicals, phytochemical metabolites, and
other natural products. In this regard, NAPROC-13, which is a
13C NMR database of natural products, probably represents the
richest NMR resource for phytochemists and phytochemical
databases.

With regard to GC-MS spectral resources for phytochemicals
and other natural products, the most widely used database is the
NIST database. The latest release contains EI-MS spectra for
192,100 compounds and retention index (RI) values for 121,800
compounds. Unfortunately, many of the NIST compounds are
not natural products or phytochemicals. Four other databases,
albeit somewhat smaller in size, also provide some GC-MS data
for phytochemical identification. These are the Golm Metabo-
lome Database.** the Manchester Metabolome Database.** the
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PATHWAYS IN PLANTS

Pathway databases are expect
degradation routes of metabolite
functional roles. Because descrij
requires detailed knowledge on rel
extensive expertise is necessary for
pathway databases. Each databas
compile pathway knowledge and
depending on its expected usage
here categorize them into three t
databases, specialized pathway dat
approaches to accumulate pathwa

Comprehensive Databases. (
online counterparts of the cl
(Roche’s and Sigma’s versions are
online information), covering all
single map. The KEGG database
hensiveness and provides the pa
loadable format for over 1200 fully
genomes are bacterial, and for pl
included (thale cress, black cotton
Japanese rice, sorghum, and ma
pathway reconstruction is semiaul
designed pathway charts are prep;
tion, on which precomputed resu|
search can be projected for a specif

NAPROC-13 base de datos para la consulta de las
estructuras y datos espectrocopicos

NAPROC3
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NAPROC-13 base de datos para la revision
estructural de Productos Naturales (PNs)

- Contiene un numero muy significativo de sustancias cuya estructura ha sido
revisada
a Aparecidos en articulos de revision
a Detectados en NAPROC-13
a Aplicacion de la red neuronal desarrollada por Vawefunction

o Célculo computacional
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Withanolide Structural Revisions by *C NMR Spectroscopic Analysis
Inclusive of the y-Gauche Effect

Huaping Zhang and Barbara N. Timmermann*

pubs.acs.org/jnp

Department of Medicinal Chemistry, University of Kansas, Lawrence, Kansas 66045, United States
© Supporting Information

ABSTRACT: A classic withanolide is defined as a highly oxygenated C,g ergostane- i — -
type steroid that is characterized by a C,,-hydroxy-Cs-oic acid 5-lactone in the nine- *"E OH & \‘Jj “OH
carbon side chain. Analysis of the reported *C NMR data of classic withanolides o \:\ oo ""-L/“‘o’ “o
with hydroxy groups (C-14, C-17, and C-20) revealed that (1) a hydroxy (C-14 or © J':""'“{" TH q /L/“*Jl' o
C-17) substituent significantly alters the chemical shifts (C-7, C-9, C-12, and C-21) |~’\’/ o~ A L e
via the y-gauche effect; (2) the chemical shift values (C-9, C-12, and C-21) reflect ‘s~ - -
the orientation (& or f§) of the hydroxy moiety (C-14 or C-17); (3) a double-bond
positional change in ring A (A”> to A%), or hydroxylation (C-27), results in a
minuscule effect on the chemical shifts of carbons in rings C and D (from C-12 to C- o
18); and (4) the *C NMR y-gauche effect method is more convenient and reliable I
than the traditional approach ("H NMR shift comparisons in C;DsN versus CDCly) | ]
to probe the orientation of the hydroxy substituent (C-14 and C-17). Utilization of 6"5
these rules demonstrated that the reported *C NMR data of withanolides 1a—29a "
were inconsistent with their published structures, which were subsequently revised
as 1—16 and 12 and 18—29, respectively. When combined, this strongly supports the application of these methods to determine
the relative configuration of steroidal substituents.

OH 4

Correccion de la estructura de Withanolidas

Atta-ur-Rahman, Abbas, S., Dur-e-Shahwar, Jamal, S.A., Choudhary, M.1.; J Nat Prod (1993) 56: 1000-6.

Zhang, H., Timmermann, B.N.; J Nat Prod (2016) 79: 732-42.
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O Featured Article
( The Journal of Organic Chemistry @ Cte This: . Org. Chem, 2017, 82, 10795-10802 pubs.acs.org/joc

Triquinanes and Related Sesquiterpenes Revisited Computationally:
Structure Corrections of Hirsutanols B and D, Hirsutenol E,
Cucumin B, Antrodins C—E, Chondroterpenes A and H,
Chondrosterins C and E, Dichrocephone A, and Pethybrene
Andrei G. Kutateladze™" and Dmitry M. Kuznetsov
Department of Chemistry and Biochemistry, University of Denver, Denver, Colorado 80208, United States
© Supporting Information
ABSTRACT: NMR data for 90+ natural sesquiterpenes pos-
sessing triquinane cores were examined with the help of a rela-
tively fast parametric/DFT hybrid computational method,
DUS+. Thirteen of these comp i.e., approxi ly 14%
of the sample, required structure correction. This rate of misas-

signment is similar to the percentage of misassigned halogenated
sesquiterpenes reported previously.

B INTRODUCTION

Natural sesquiterpenes possessing triquinane cores draw con-
siderable interest because of their biological activity and the

data. Modem methods for full spin analysis, including HiFSA
(*H iterative Full Spin Analysis),” are essential for adequate

reporting and interpretation of experimental data. With all these
: T ) fimil gasy
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Cucumin B: Calculo de & 3C RMN mediante DU8+

Propuesta inicial Estructura revisada

C-nom diff C-nom iGau Exp Calc diff
c1 9 35.98 36.05 0.07 Ccl 9 35.98 35.95 -0.03
co* 1 46.97 54.07 7.10 c2* 1 46.97 48.84 1.87
c3 5 62.81 62.79 -0.02 c3 5 62.81 62.67 -0.14
C4* 8 52.87 55.57 2.70 c4* 8 52.87 53.86 0.99
c5 7 212.91 207.79 =5.12 c3 7 212.91 210.24 -2.67
cé~ 6 121.84 121.13 =-0.71 C6~ 6 121.84 120.64 -1.20
c7 4 191.78 191.70 -0.0 c7 4 191.78 191.98 0.20
c8~ 3 123.66 124.32 0.66 c8~ 3 123.66 123.75 0.09
co 2 158.54 157.05 =1.49 (o] 2 158.54 158.36 -0.18
C10 11 206.93 208.70 b B ] Cl0 11 206.93 208.78 1.85
Cl1 10 51.84 52.18 0.34 Cl1 10 51.84 52.21 0.37
Cl2=* 15 24.18 24.49 ).31 Cl2=* 15 24.18 24.56 0.38
Cl3=* 14 25.31 24.68 -0.63 Cl3=* 14 25.31 24.79 -0.52
Cl4= 12 26.90 i Cl4= 12 26.90 °27.59 0.69
C15 13 17.91 CI5 i3 17.91 18.41 0.50

Propagacion de errores en la identificacion de PN

Cicloartanos

%,
“,

Kitajima, J., Kimizuka, K., Tanaka, Y.; Chem Pharm Bull (1998) 46: 1408-11.
Dellagreca, M., Fiorentino, A., Monaco, P., Previtera, L.; Phytochemistry (1994) 35: 1017-22.

de Pascual Teresa, J., Urones, J.G., Marcos, |.S., Basabe, P., Sexmero Cuadrado, M.J., Fernandez
Moro, R.; Phytochemistry (1987) 26: 1767-76.

19

20




Ambigtiedad en la isomeria Z/E cadena de triterpenos

o Dificultad de determinacién de la cte. de acoplamiento del H-24 (solapamiento de
sefiales cuando el espectro se registra en CDCls)

o Solucidn: obtener el espectro con otros disolventes deuterados

o Ambos isdmeros han sido obtenidos mediante sintesis: Takahashi, et al.

o Resuelta la ambigliedad, la comparacion de los desplazamientos de RMN 13C sera
decisiva.

o |aresolucion de esta ambigiiedad podra ser aplicada a todos los triterpenos con la
misma cadena: cicloartanos, euphanes, tirucallanes... con hidroxilo en C-25
J=120Hz J=15.5 Hz

. 320 1304
="

(0-TolO)2(=0)CH,COOEt
—_—
NaH/THF
HO'
HO'

Takahashi, S., Satoh, H., Hongo, Y., Koshino, H.; J Org Chem (2007) 72: 4578-81.

Correccion de la estructura de Briarellins

]OGTM Joumal of Organic Chemistry
M REFERENCES

Pubs.acs org/joc (1) Briarellins A—D: Rodriguez, A. D.; Cobar, O. M. The Briarellins,
New Eunicellin-based Diterpenoids from a Caribbean Gorgonian,

The Discreet Structural Divers Briareum asbestinum. Tetrahedron 1995, 51, 6869.

Multiple Structure Revisions Y (2) Stierle, D. B,; Carte, B.; Faulkner, D. J.; Tagle, B.; Clardy, ]. The
Asbestinins, a Novel Class of Diterpenes from the Gorgonian

Tina A. Holt, D. Sai Reddy, Deepak B. Huple Briareum asbestinum. J. Am. Chem. Soc. 1980, 102, 5088.

Michael T. Crimmins, and Andrei G. Kutatel  (3) For a review, see: Ellis, J. M.; Crimmins, M. T. Strategies for the

Total Synthesis of C2-C11 Cyclized Cembranoids. Chem. Rev. 2008,

Cite This: J. Org. Chem. 2020, 85, 62016205

108, 5278.
(4) Briarellins E~I: Rodriguez, A. D.; Cobar, O. M. Studies on the
|l Metrics & More | Minor Constituents of the Caribbean Gorgonian Octocoral Briareum

asbestinum  Pallas. Isolation and Structure Determination of the
Eunicellin-Based Diterpenoids Briarellins E-I. Chem. Pharm. Bull.
proposed to contain a C3-C14 ether or lactone bridge, s 1995, 43, 1853.
Ho\\mcr the total synthesis of the proposed structure of |
We revisited t llins, computa lty, (5) Briarellins J—P: Ospina, C. A.; Rodriguez, A. D; Ortega-Barria,
recently developed hybrid DFT/parametric method, DU E.; Capson, T. L. Briarellins J-P and Polyanthellin A: New Eunicellin-
structures of briarellin C14-C3 elactones to new structi pacag Diterpenes from the Gorgonian Coral Briareum polyanthes and
either a Cl14=Cl11 or Cl4=CI12 lactone hndge, The ¢ i B 9 o - g 370
Their Antimalarial Activity. J. Nat. Prod. 2003, 66, 357.

briarellin and asbestinin ethers were confirmed.
o
g L 04\(; Y

ABSTRACT: Briarellins, a subset of C2—C11 cyclized
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Correccion de la estructura de Briarellins

Briarelina J @ DUBH @

Holt, TA., Reddy, D.S., Huple, D.B., West, L.M., Rodriguez,
A.D., Crimmins, M.T., Kutateladze, A.G.; The Journal of
Organic Chemistry (2020) 85: 6201-5. 10.1021/
acs.joc.0c00555

Ospina, C.A., Rodriguez, A.D., Ortega-Barria, E., Capson,
T.L.; Journal of Natural Products (2003) 66: 357-63.
10.1021/np0204500

IO G The Journal of Organic Chemistry

Structure Revision of Four Classes of Prenylated Aromatic Natural
Products Based on a Rule for Diagnostic '>C NMR Chemical Shifts

Fu-Cai Ren, Li-Xia W'.mg,H Yong-Feng Ly, Jiang-Miao Hu,* and Jun Zhou*

I: I Read Online

ESS| |l Metrics & More ‘ Article Recommendations

Cite This: J. Org. Chem. 2021, 86, 1098210990

@ Ssupporting Information

ABSTRACT: Errors in elucidating the structures of four natural classes of prenylated 0%
aromatic compounds with 2,3-epoxy, 2,3-dihydroxy, and cyclization with an ortho- Di* ©’\I
phenolic hydroxyl to give a pyran or furan ring moiety are frequent and inevitable. OH

Based on rigorous literature research and a series of o.h:mn.ll transformation
experiments, a rul\ for the rapid determination of t siaseof prenylated

derivates based on "*C NMR data was formulated, an§ 57 corrections faturing these o (ppm)
) 5
-~ @)—Lr_\n
OH ~

fragments were accordingly reported.
Ren, F.-C., Wang, L.-X., Lv, Y.-F., Hu, J.-M., Zhou, J.; The Journal of Organic Chemistry (2021) 86: 10982-90. 10.1021/acs.joc.0c02409

Diagnostic *C NMR Chemical Shifts
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(o) = Flavonoides
= OH = Cumarinas

OH OH B = Pterocarpanos

= Benzofenonas
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= Antraquinonas

= Neolignanos

91 71
78 OH

= Cromanos

Valores numéricos expresados en ppm (partes por millon)

Ren, F.-C., Wang, L.-X., Lv, Y.-F., Hu, J.-M., Zhou, J.; The Journal of Organic Chemistry (2021) 86: 10982-90. 10.1021/acs.joc.0c02409

Revision de prenilos oxidados en Productos Naturales
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NAPROC-13 base de datos para la revision
estructural de Productos Naturales (PNs)

« Contiene un numero muy significativo de sustancias cuya estructura ha sido
revisada
a Aparecidos en articulos de revision
o Detectados en NAPROC-13
a Aplicacion de la red neuronal desarrollada por Vawefunction

a Calculo computacional

Origlia Mapers
Phytochemistry 70 2009) 216-221

Conens s malee s Seneebet g Phosphodiesterase Hnhibiting Diels-Alder Adducts

Phytochemistry =@ from the Leaves of Morus mesozygia

journal homepage: www.slsevier.com/locate/phytochem

feoing COA et al. Phosphodiesterase Hnhibiting Diekaider .. Planta Mod 2012, 78 15415

Prenylated arylbenzofuran derivatives from Morus mesozygia
with antioxidant activity

s i &t e A, B T Wl . b sy
Gilbert D.W.F. Kapche **, Christian. D. Fnzingl Jean H. Donfack®, Ghislain W. Fotso®, Dawe Amadou®, A-Whse

F. Moundipa©, T. Ngadjui®, rT—

o Vs 4 il 4 T et of e T

Berhanu M. Abegaz
F e ofCremie, igher T

ABSTRACT

7 Gisplayed & potent plies phades-
Five prenylated arylbenzofurans, moracins Q-U, were isolated ffom Morus mesozygia (Moraceae). Their | & etfeiry,

3p-acet.

terane | inhibet

oxyurs-12-en-11 C. [ K.arto
hal Four. « R-U) displayed potent an

Sepppurtnng bifermation availathe oniie
Bty fwew thieme-cnnect deeysermuds e
planamatica

idant activiy.

Crown Copyright © 2008 Published by Flsevier Ltd. Al rights reserved.

Prenylated arylbenzofurans
Antioxidant acity
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peahadetrrae |
t of oue progeam 1o dis

1. Introduction Africa, and for the common chimpanzee of West and Central Africa
(Fashing, 2001). M. mesozygiais used to cure arthritis, theumatism,
I the course of our systematic phytochemical and pharmaco-  malnutriton, debilit. stomach troubles, venereal diseases and as| #%
logical studies of the Cameroonian Moraceous plants (Ngadjui  pain killer (Burkill, 1985). Morus species have been the subject of |

GO W Kapche et al / Mytochemistry 70 (2009 216-121
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Nider acbducts
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e
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! from the Leaves of Morus mesozygia Suberites domuncule
Zhenyu Lu.” Yi Wang,” Chengdu Miao," Peipei Liu,' Kui Hong.** and Weiming Zhu*"
H(mbhmn Liu,"” RuAngelie Edrada-Ebel,’ Rainer Ebel* Yao Wang,' Barbara Schulz,* Siegfried Dracger," Key Laboratory of Marine Drugs, Chinese Ministry of Education, School of Medicine and Pharmacy, Ocean University of China,
r E. G. Miiller," Victor Wray, Wenhan Lin,* and Peter Proksch* Qingdao 266003, People’s Republic of China, and Institute of Tropical Biological Sciences and Biotechnology, Chinese Academy of Tropical
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Drimane sesquiterpenoids are widely recognized as bioactive
metabolites of terrestrial plants, marine animals such as sponges
and mollusks, and fungi' and have aracted wide attention due to
teir blogclactviis, which ncude anibacerial, anifngal.
anifecdant,plant-growth regulaory. cytoloxic phytoo
Gl and mllusceidl effects) - Fungal rrmance e 4 broad
occurrence and have been reported from various members of the

Aspergillus' . i
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4 7a = 155.1,C of the new compounds by one- and two-dimensional NMR , - > . W SWL Y R
7a 156.4 > spectroscopy and mass spectrometry and evaluation of their “ - ification of 14 new compounds including three drimane sesquit- OFL11 and CHoT3. Ths, the relative configuration of 1 was

ivity are reported. Compound 1 s soared s purifiion by HPLC s o 50 Bstsls A-C (1) e dimae ssuicpens et
White powder. The molecular formula € HoO: was assigned  [1stsolates A—E (4—8), sx benzofuran derivaiives [ustusoranes

10 1 on the basis of HRESIMS (found /= 269.1750 (M + H1°, A F O L and thre known compounds [dajdini 5 (18),  oa-

elucidated as 36,96, 1 1-rihydroxy-Sa.< 6-one (Figure 1),
‘The absolute configuration of 1 was determined by its CD spectrum.
On the basis of the octant rule for cyclohexenones.'® the positive
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The cytotoxic EIOAc extract of an Aspergillus ustus (Trichoco-
ceae) cul ubjectet

over silica gel and Sephadex LH-20 and to semipreparative HPLC
o afford seven new drimane sesquiterpenoids (1-3 and 6-9).
together with three known compounds: deoxyuvidin B (4)
previously from the plant pathogen Allenaria brasica:”
lactone B (5). oblained from the edible mushroom S!mbvmvu\
ohshimae:® and RES-1149-2 (10), from an Aspergilus sp.*
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© Peking Universty
* Ocean University of China.

caled 269.1753). The 'H NMR spectrum (Table 1) exhibited
resomancs o fouretary melhy|goups (30 098 (- 19) 100
(Hoel4), L1 (Hy13), and 195

exchangeable protons 3y 4.37 (OH-3). 4.95 (OH-9). and 4.83
(OH-11)]. The "C NMR spectrum (Table 2) displayed 15 carbon
signals, including those assigned to a ketone carbonyl group (9
2005, €-6), two oefinic carbons, three oxygenated carbons, four
methyls, and five sp’ carbons. With four degrees of unsaturation
accounted for by the molecular formula, the structure of 1 was
suggested to contain two rings.in association with a double bond
and a carbonyl group. The NMR data of 1 (Tables | and 2)
were closely related 1o those of 9.11-dihydroxy-6-oxodrim-7-
ene.® indicating the presence of a drimane sesquiterpenoid
skeleton. The key difference was that 1 possesses an additional
hydroxyl group, which resides at C-3 of ring A on the basis of
cortlations i the COSY experimenty, betwen OF- 3113, 1

Ha-2, and Hy-2/Ho-1, and based on HMBC correlations from H-
13 and Hyid to C.3. The relaive configuration of 1 was

Ohde 1617 g (111 o th Formentaton brth of
A ustus 094102, Among them, compounds 7, 11, and 12 are all
methyl acetals and might be isolation artifacts formed by the
reacion of he eoresponding aldehyde (8) or hemiaceal with
MeOH. Only seven drimane sesquilerpene esters esterified at C-6
have been reported previously.

Results and Discussion

Ustusol A (1), obiained as a white solid, was assigned the
‘molecular formula C;sHO from HRESIMS (/2 269.1762 [M +
HI"), which was consistent with four degrees of unsaturation. The
IR spectrum showed the presence of hydroxy groups (3520, 3440,
3380 em ') and a conjugated carbonyl group (1660 em ). The 'H

Cotton effect at 328 nm (Aeq, +20.3)for r—7* and the negative
Cotton effect at 235 nm (Aé, —83.2) for —ar* indicatcd that
the absolute configuration of 1 was (35,55.9R.105), consistent with
the core configuration of other drimane sesquiterpene analogues.
114 and 9a. 1 1-dinydroxy-6-oxodrim-T-cne.'*
whose absolute configurations have been established by chemical
synthesis. Therefore, the structure of ustusol A (1) was determined
as (38.55.9R.105)-3.9.1-tribydroxydrim.

Ustusol B (2) was obtained as a colorless solid. The molecular
formula of 2 was assigned as C1<Hx,Oy from the HRFABMS (i
2911577 [M + Nal"*), which was the same as 1. The IR spectrum
also showed the presence of hydroxy groups (3400, 3320 cm!)
i aconugatd arbony group (1658 1), Except for those of
C; sement,the 1D NMR data of 2 (Table 1) revealed
e \lmvlmly lo . implin tht they shard the same

such as RES-1149-1
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Sesquiterpenoides aislados del hongo Aspergillus ustus

OH
Correcto

Incorrecto

Liu et al. (2009)

Ustusol A

Epimero C-2
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Rubesanolides C-E: abietane diterpenoids isolated from Isodon rubescens
and evaluation of their anti-biofilm activity¥
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and Handong Sun”
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Phytochemical study of the leaves of the medicinal plant /sodon rubescens led to the isolation of three
novel abietane diterpenoids, rubesanolides C-E (1-3). These diterpenes contain a unique y-lactone
subgroup formed between C-8 and C-20. Their structures were determmned from analysis of spectroscopic
data, and were further confirmed by X-ray erystallographic data. The compounds were evaluated for their

3 and rubesanolide D (2) demonstrated inhibition activity against biofilm formation of
bacterium Streptococcus mutans
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N Desplazamiento;
— multiplicidad
obc12 5039 2
1 247, CH,
1 26.6; CHa
2 18.1; CH»
12 222; CH,
3 412;CH,
13 150.7; C
4 33.4;C
14 117.7; CH
414;CH
5 25 15 347,CH
20
6 19.8; CH, T 202; CHs
2 28.8; CH» 17 20.7; CH;
21
8 81.1;C 18 32.1; CH3
18
. 9 75.1;C 19 20.0; CHs
% 10 51.8;C 20 178.8; CHs
20 32

Zou, J., Pan, L., Li, Q., Py, J., Yao, P,, Zhu, M., Banas, J.A,, Zhang, H., Sun, H.; Organic & Biomolecular Chemistry (2012) 10: 5039-44. 10.1039/C20B25192B
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NAPROC-13 base de datos para la revision
estructural de Productos Naturales (PNs)

= Contiene un nimero muy significativo de sustancias cuya estructura ha sido

revisada

o Aparecidos en articulos de revision
o Detectados en NAPROC-13
a Aplicacion de la red neuronal desarrollada por Vawefunction

a Calculo computacional
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Protocolo para realizar calculos computacionales para 13C

1) Busqueda conformacional sistematica mediante mecanica
molecular MMFF; se eliminan confémeros duplicados y con energia
superior a 40kJ/mol por encima del minimo global

2) Calculo geométrico con HF/3-21G, eliminando confémeros
duplicados y aquellos con energia superior a 40kJ/mol por encima
del minimo global

3) Calculo energético con el modelo wB97X-D/6-31G* y eliminacién
de confomeros superiores a 15kJ/mol respecto al minimo global

4) Calculo de la geometria con el modelo wB97X-D/6-31G* y
eliminacion de los conformadores con energias superiores a 10 kJ/
mol respecto a la del minimo global

5) Calculo energético con el modelo wB97X-V/6-311+G(2df,2p)
[6-311G*].

P NMR Summary table
P ") Tables (Empirical)
> Experimental Comparison

2S5 V¥ Properties penerated from 12 conformers

Comparison with ¢ NMR
'g"u“ Boltzmann

Y \eight Mas.

OH (KJfmol) DP4  RMSD =
an 2699 % 00 % 47 -125

) . 147
8,8-Dimethyl-3-(3-hydroxy-2,4-dimethoxyphenyl)-3,4:9,10- 67 0 a9 1I885% | 04% 42 125
tetrahydro-2H,8H-benzo[1,2-b:3,4-b|dipyran-10-ol
|55 19 1246 % 0.1 % 42 125
@ np05_1500_10 20| nws| 00w 43| 26
Flavonoids Isoflavonoids Isofiavanones Cc 33 720 % 00 % 45 <133
Lambert, M., Staerk, D., Hansen, S.H., Sairafianpour, M., Jaroszewski, J.W.; J Nat Prod (2005) 68: 1500-9. https://doi.org/
10.1021/np0502037 2.9 ix ST2% | DO% 45 -133
39 556% 698 % 4.0 -132
24 462 % 9.1%H 41 132
56 280% 00 % 43 -124
6.1 228% | 0% 43 125
8K 0.379% 3% 4.1 -131
93 064% | 131 % 41 131
P Multistep conformational run performed
P pe

Molecular Orbital Energies
P Atomic Charges
P Calculated Bond Orders

Label Energy (kcal/mol) Max Absofute  RMS
3.3 [Inp05_1600_10 1.c  -819143.45 1269 403
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2.7 Garcimangosone B
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> NMR Summary table Aromatics Xanthones A Label Energy (kcaljmol)  Max Absolute  RMS
P ] Tables (Empirical) Huang, Y.L., Chen, C.C., Chen, Y.J., Huang, R.L., Shieh, B.J.; J Nat Prod (2001) 64: 903-6. https://doi.org/10.1021/ [Z1mo001 _866236.32 13905 5.0
Label Energy (kcal/mol) DP4 (%) MaxAbsolte RMS > Experimental Comparison np000583q e iichotet S ioh e el )

» NMR Summary table

v Properties generated from 12 conformers
T e P ) Tables (Empirical)

[TIRR -819142.99 95.2 3.26 169

[CIrs -819143.78 4.8 3.44 184 Relative | o Comparison with 1C NMR P Experimental Comparison
T T | WV Propetties generated from 11 conformers
kymat) TN ppy gy M f it |
Bt | Relative Comparison with C NMR
Baltzmann : i {
00 20990% 00% 26 94 Keermy | i
} | | it (k¥/mol) | DP4 RMSD MM::_
08|  207% | 35% 18 .33 ! | | |
! ! ! ! o0 2335% | 00% 35 H.8
08|  2181% | 707 % 16 36 1 ! !
I T | 04 1959% | an% L) |
1 4 47 4,30 % 00 % 32 96 T T T
. ! ! ! | 09 1607% | 01% 33 60
48 126% | 00% 32 94 T e I I
0 1535 % UA% 3 o8
50 L% | 1924 | 1R | 34 = T = -
| IRl b | I 3| so%[am| 33 -na
56 LiLG | 00% 24 67 39 490% [ 05% 33 6.3
S8 285% | 00% 32 96 48 3% | 0w i 07
66 208% | 0O% 26 76 73 120% | 00% 40| 103
6 141 % Ho % 19 <5 L 1165 % 0% AN <A
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i % 3 9 1,45 % 9 3 -12. | zhscy’ gy
90|  078% | 00% | 37| <43 LR TORSH i’ WS [1np01_903_2a -914199.30 558 313

41 42

1,3,5-Trihydroxy-8-isoprenylxanthone

T T Consideracion final

Xanthochymone B ElXarthoehymone & 1005 600

o Actualmente se ha priorizado la revision estructural para mejorar la calidad
de NAPROC-13

Label Max Absolute RMS
[ Xanthochymone B 3.90 | 217
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Conclusiones

NAPROC-13 representa una poderosa herramienta en lo que sigue siendo

un gran desafio como lo es el descubrimiento de PNs

NAPROC-13 es una herramienta confiable en la investigacion quimica ya
que de forma constante se realizan revisiones y correcciones de errores

estructurales.

NAPROC-13 propicia el desarrollo de una nueva linea de investigacion,
donde la aplicacion de la quimica computacional sobre estructuras

dudosas permite validar y proponer una estructura correcta.

NAPROC-13 al ser una base de datos de de-replicacion optimiza el tiempo
y la obtencion de resultados de las investigaciones que tienen como

objeto los PNs.

® La comunidad cientifica estamos llamados a ser parte de este

proyecto, para su implementacion, uso y continuo desarrollo.

® lopez@usal.es

® hugo.sanchez(02@up.ac.pa
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