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Natural Product Synthesis by Utilizing Small Ring Hydrocarbons Possessing Hetero
Substituents
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New synthetic reactions utilizing small ring hydrocarbons with hetero
substituents were developed. A bicyclo[4.2.0]Joctane derivative was synthesized on the basis of the
intramolecular cyclization reaction of a vinyl sulfide possessing a leaving group. A new
divinylcyclobutane rearrangement reaction was developed by using 2,2-divinylcyclobutanecarbonitrile
as a useful building block. The adduct derived from the four-membered nitrile and a cyclohexanone
derivative was treated with an acid, giving rise to a bicyclo[6.4.0]undecane derivative via the Cope

rearrangement.

On the other hand, squarate dianion was found to exhibit high reactivity as an oxygen nucleophile,
which enabled the transformation of primary and secondary chlorides and bromides to the
corresponding alcohols in high yields.



LDA

3
4
3
CN
WO
0OTBS

Solanoeclepin A

1 4

R2 Lewis acid

XL NS | A
R! SR X))

2
R! R?
T mNu
3 SR
2
1,2-
8
4
3
4
8
8

Nu-SiR;

1,2-

RZ
R

Martin sulfurane

K. Tanino, et al.
Tetrahedron Lett.,
54, 522-525 (2013).

2+2

R! R2
- L,
SR



(0}

OTIPS

OMs

", Z

SPh
7

OTIPS

I
NaHCO,

acetone-H,O

2+2

7 TMSSPh

8

SPh
Me—
ngyLj SPh

OH

I/"FMe
SPh
6

THF
OTIPS

TMSSPh
EtAIC,

CH,Cl,
—78100°C

OTIPS

H

OTIPS H

10

CCl,cOcl H Cl
Zn

ether

OTIPS
10

EtAICl,

SPh

H SPh

2+2

Zn, NH,CI

MeOH reflux

42.0

0 o) 0 0
base 0o fo_ _oj iQ
oj\;/(o (2ea) l J

HO" oM ) _
o) 0 (0] (0]
oz o o ©

Squaric acid

Squaric acid
(1.5eq.)

DBU (3.0 eq.) 0 O_

Bno/\/\o

BnO/\/\Br
DMF
80°C,0.5h o
K>CO3 aq.
s BRO"OH

60°C,1h 96%

same as
above

Me

Bno/\)\ Br

Me
BnO/\)\OH

85%

UW

TIPSO~ 2 steps

TIPSO
12



2 2,2-

13

16 4
Cope

[1,3]- 14

W
o :‘C 12 HO Martin
BulLi N sulfurane
E— o\

13
NG NC NC
Q)Q C@ A
14 15 16
17
OTBS
OTBS MeO Me
NMe,
steps Meo NMe2 =
tBuPh
120 °C
Br
LiNEt,
3 steps HMPA /
= CN
\
17
18 3
19 CSA
Cope
20

CN
LiNEt o] 2 OH
Z HvpA \
CN
\ THF EtO
19

17
CSA 7 \
toluene
80°C,17h
Diels-Alder
6-8-5 6-8-6

17
Nucleophilic Addition of Alkanenitriles to
Aldehydes via N-Silyl Ketene Imines
Generated in Situ, F. Yoshimura, H. Saito, T.
Abe, and K. Tanino, Synlett, 28 (14),
1816-1820 (2017).
DOI: 10.1055/s-0036-1588424
Non-reductive Decyanation Reactions of
Di-substituted =~ Malononitrile ~ Derivatives
Promoted by NaHMDS, D. Domon, M.
Iwakura, and K. Tanino, Tetrahedron Letters,
58 (20), 1957-1960 (2017).
DOI: 10.1016/j.tetlet.2017.04.012
Synthetic ~ Studies on  Psiguadial B:
Construction of Bicyclo[4.3.1]decane Skeleton
via Double Cyclization Reaction of Alkyne
Dicobalt Complex, M. Kinebuchi, R. Uematsu,
and K. Tanino, Tetrahedron Letters, 58 (14),
1382-1386 (2017).
DOI: 10.1016/j.tetlet.2017.02.058
Construction of Bicyclic Systems Containing
an Oxygen Bridge by Isomerization of Cyclic
Epoxy Alcohols, M. Iwakura, H. Tokura, and
K. Tanino, Tetrahedron Letters, 58 (12),
1223-1226 (2017).
DOI: 10.1016/j.tetlet.2017.02.023
Synthetic Studies on  Enfumafungin:
Stereo-selective Synthesis of the CD Ring
Segment, M. Fujitani and K. Tanino,
Tetrahedron Letters, 57 (43), 4838-4841
(2016).
DOI: 10.1016/j.tetlet.2016.09.057

49
R 98 ,
2018.3.20-23,
., 52 -,
2017.7.5-7, ,
, 4
, 2016.11.7-8,

Total Synthesis of Complex Polycyclic Natural
Compounds, K. Tanino, The 12th International
Symposium on Organic Reactions, 2016.4.22,
Kyoto.

Asymmetric Total Synthesis of Complex
Polycyclic Natural Products, K. Tanino, The
25th  Symposium on Optically Active
Compounds, 2015.11.27, Tokyo.

1



2018 94-102.

https://wwwchem.sci -hokudai.ac. jp/~oc2/

€Y
TANINO KEIJI

40217146



