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Investigation of practical calculation protocols in the reproduction of spectra of
natural products.
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scope and limitation

Spectral analyses are indispensable in structural determination of natural
products. Usually those have required empirical databases. Thus, the reliability decreases in the cases
of determinations of structurally unique natural products. On the other hand, remarkable progress of
computer technologies enabled us to perform the spectral reproduction based on the non-empirical manner.
But this methodology is now insufficient in natural product chemistry due to only a few examples
existing. Thus the present study performs the scope and limitation of spectral calculations by
investigating the suitable combinations of method of calculations, basis sets, and optimization algorism.



NMR

scope and limitation

NMR

B3LYP/6-31G*

insilico

EDF2/6/31G*

NMR

STO3G

epoxyrouddoenone, epoxyroussoe-
dione

NMR

BhandHLYP/TZVP
CAM-B3LYP/TZVP

12

1. Ito, A.; Kumagai, |.; Maruyama, M.; Maeda,
H.; Tonouchi, A.; Nehira, T.; Kimura, K.;
Hashimoto, M., Homopetasinic acid isolated
from Diaporthe sp. strain 1308-05,
Tetrahedron Letters 2016, 57, 1117-1119.

2. Honmura, Y.; Uesugi, S.; Maeda, H.; Tanaka,
K.; Nehira, T.; Kimura, K.; Okazaki, M.;
Hashimoto, M., Isolation, absolute structures,
and biological properties of cyclohelminthols
[-IV from Helminthosporium velutinum
yone96, Tetrahedron 2016, 72, 1400-1405.

3. Arayama, M.; Uesugi, S.; Tanaka, K.; Maeda,
H.; Nehira, T.; Kimura, K.; Hashimoto, M.,
Homojesterones: vinylogous analogues of
jesterone from Helminthosporium velutinum
TS28, Tetrahedron 2016, 72, 1031-1035.

4. ,

2015, 73, 230-240.

5. Tto, A.; Maeda, H.; Tonouchi, A.; Hashimoto
M., Relative and absolute structure of
phomolide C, Bioscience, Biotechnology, and
Biochemistry 2015, 79, 1067-1069.

6. Honmura, Y.; Takekawa, H.; Tanaka, K.;
Maeda, H.; Nehira, T.; Hehre, W.; Hashimoto
M., Computation-Assisted Structural




Elucidation of Epoxyroussoeone and
Epoxyroussoedione Isolated from Roussoella
japanensis KT1651, J. Nat. Prod. 2015, 78,
1505-1510.

7. Fujii, M.; Chiba, H.; Tamayama, N.;
Kanamaru, S.; Hashimoto, M., Isotopic
Differentiation Protocol, a Selective
Extraction of C- and N-Terminal Ions in
ESI-Ms/Ms De Novo Peptide Sequencing,
Nat. Prod. Chem. Res. 2015, 3, 164.

8. Arayama, M.; Nehira, T.; Maeda, H.; Tanaka,
K.; Miyagawa, H.; Ueno, T.; Hosokawa, S.;
Hashimoto, M., Isolation, ECD Assisted
Structural Analyses, Biosynthetic Discussions,
and Biological activities of
epi-Cochlioquinones D and its Derivatives,
Tetrahedron 2015, 71, 4788-4794.

9. Arayama, M.; Maeda, H.; Tanaka, K.; Takada,
N.; Nehira, T.; Hashimoto, M., Achaetolide-II

isolated from Helminthosporium velutinum
TS28, Tetrahedron 2015, 71, 7900-7910.

10. Tayone, W. C.; Tayone, J. C.; Hashimoto, M.,
Isolation and structure elucidation of potential
anti-dengue metabolites from tawa-tawa
(Euphorbia hirta Linn.), Walailak Journal of
Science and Technology (WJST) 2014, 11,
825-832.

11. Hirose, A.; Maeda, H.; Tonouchi, A.; Nehira
T.; Hashimoto, M., Neomacrophorin I, II, and
111, novel drimenyl cyclohexanes with
hydroxylated butanoates from Trichoderma sp.
1212-03, Tetrahedron 2014, 70, 1458-1463.

12. Hirose, A.; Kudo, S.; Murakami, T.; Tanaka,
K.; Harada, Y.; Hashimoto, M., Lambertellin
system, the mechanism for fungal
replacement of Monilinia fructigena with
Lambertella corni-maris without competitive
inhibition on agar media, Bioorg. Med. Chem.
2014, 22, 2489-2495.

19
1. , , Spiroleptosphol
, 2015
2015..03.28
2. , Phomolide C
2015 2015..03.29
3.

, epi-cochlioquinone

2015 2015..03.29

4. , Phomolide C
, 10
(20150613.

5' > L — )

, 10
(20150613.

6. Miki Arayama, Tatsuo Nehira, Hayato Maeda,
Kazuaki Tanaka, Hisashi Miyagawa, Tamio
Ueno, Seijiro Hosokawa, Masaru Hashimoto,
“Isolation, ECD Assisted Structural Analyses,
Biosynthetic Discussions, and Biological
activities of epi-Cochlioquinones D and its
Derivatives”, 15th International Conference
on Chiral Spectroscopy (2015.08.31 )

7. Masaru Hashimoto, "Bioorganic Studies on
Mycoparasitism on Apple Fruites", University
of Saskatchewan Special Simminar
(2015.08.19,

—ECD
.57
2015.09.10

9. ,
Neomacropgorin I, II, 111 ,
2014 (2014,03,28,

Cochlioquinone

10.

Epoxyroussedione
2014

Epoxuroussenone

(2014,03,28,
11. ,

2014 MS
2014.06.20,

12' b 9 b b
, Neomacrophorin ,
9 2014.06.28,

NMR

13. , , , ,
, Warren Hehre, ,
Epoxyrousseone
, 9
2014.06.28,

14. )
Helminthosporium velutinum TS28
epi-cochlioquinone , 26

2014.09.22,

15. , Phomolide C
, 26

2014.09.22,



16. , MS/MS

, 26
2014.09.22,
17.
Warren J. Hehre ,
Epoxyroussoeone
R 56
2014.10.15
18. ,
2014.09.12,
2014.10.03

19. Masaru Hashimoto, Bioorganic Studies on
Mycoparasitism on Apple Fruits, Michigan
State University Department of Chemistry
Seminar (2014.12.05)

0
o 1
1.
2016-4032
2014/06/19
o 0

http://nature.cc.hirosaki-u.ac.jp/lab/2/biochem/yu
ki/

€Y
HASHIMOTO Masaru
40212138
@
NEHIRA Tatsuo

60321692



