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FORMATION OF A PENTACOORDINATE 1,2-
OXASTANNETANIDE BY NOVEL BASE-INDUCED
REARRANGEMENT OF
A BIS(B-HYDROXYALKYL)STANNANE

KENJI NAGANUMA, TAKAYUKI KAWASHIMA, and
RENIJI OKAZAKI
Department of Chemistry, Graduate School of Science, The University
of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113, Japan

Treatment of a bis(B-hydroxyalkyl)diphenylstannane with potassium
hydride in THF in the presence of 18-crown-6 gave the corresponding
pentacoordinate t-alkoxy-1,2-oxastannetanide as stable crystals instead
of a hexacoordinate stannate with two oxetane rings. This compound
is considered to be formed by novel tin-1,3-migration reaction from
carbon to oxygen reaction involving the formation of an oxetane ring
and the subsequent tin-carbon bond cleavage.

Keywords: oxastannetane, tin-Peterson reaction, pentacoordinate stan-
nate, homo-Brook type rearrangement, bis(B-hydroxyalkyl)stannane

INTRODUCTION

In the course of our study on heteracyclobutanes bearing highly
coordinate main group elements at the position adjacent to the
heteroatom™), we have reported the syntheses and isolation of 1%, 2P
and 3" which are the intermediates of the Wittig, the Peterson, and the
Sn-Peterson reactions, respectively. ~ We have also found that
spirobi[1,2-oxaphosphetane]s 4% show interesting reactivity, namely
double olefin extrusion when the substituents at the 4-position was
appropriate. During the attempted synthesis of hexacoordinate stannate
5 with two oxastannetane rings we have found the formation of a
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pentacoordinate stannetanide by novel base-induced rearrangement of a
bis(B-hydroxyalkyl)stannane.
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RESULTS AND DISCUSSION

Synthesis of bis(B-hydroxyvalkyl)stannane

Bis(B-hydroxyalkyl)stannane 7 as a key intermediate was synthesized
as shown in Scheme 1. Bis(butyltelluromethyl)stannane 6 was pre-
pared in 53% yield by the reaction of dichlorodiphenylstannane with 2
equiv. of butyltelluromethyllithium in THF, which was generated in situ
by treatment of bis(butyltelluro)methane with n-BulLi according to the
literature™™. The reaction of bis(lithiomethyl)stannane”), which was
generated by the treatment of 6 with 2.2 equiv. of n-BuLi, with
hexafluoroacetone, followed by agq. NH,CI gave bis(B3-
hydroxyalkyl)stannane 7 in 21% yield.

1) BulLi (2.2 eq.) HO

TeCH 2) (CF3)2,C=0 Ph Chy
: 2 BuTeCH,Li N

Ph,SnCly e e 25, b Sn(CH,TeBu) 80— " gy CFa
THF Et,0 > CFa
6 (53%) I:CF3

HO

7 (21%)

Scheme 1
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Reaction of bis(B-hydroxyalkyl)stannane with potassium

hydride
The reaction of 7 with potassium hydride in THF in the presence of 18-

crown-6 was monitored by ’F and '’Sn NMR spectroscopy at room
temperature.  Just after the addition of potassium hydride, the reaction
mixture showed a signal at &5, —148.4 in '"’Sn NMR, which is
attributed to the bis(B-oxidoalkyl)stannane 8, in place of that of the
starting material 7 (85, —103.2). After 2 days 8 was completely
disappeared, and pentacoordinate 1,2-oxastannetanide 9 was formed in
88% yield instead of the corresponding hexacoordinate spirobi[l,2-
oxastannetanide] 5. The '"’Sn chemical shift of 9 is &, —246.4,
which is a reasonable value as the pentacoordinate tin compound™, 'H,
'3C and '°F NMR data also supported this structure.

HO o
CF.
o P o CF3 OJ(CF 3
N CF , 18-c-6 N CF Ph I_ 3
Sn 3———=>| ¢&n 3|—=0l=sn
prv N\ CFs  THF oH CF3 Ph—3
CFy’ . \2CFg O CFa
HO 0 CFs
| 2(K',18-c-6) | K*, 18-c-6
7 (85n-103.2) 8 (85, —148.4) 9 (85n-246.4)
Scheme 2

This compound is considered to be formed by novel tin-1,3-
migréﬁon reaction from carbon to oxygen®involving the formation of
oxetane ring and the subsequent Sn-C bond cleavage. This reactivity
remarkably contrasts with that of 3, which gave the corresponding
olefin quantitatively®.  This base-induced migration reaction of 7 may
proceed via a hexacoordinate tin species, although a proton source of
this reaction have been not determined yet.



Downloaded by [Tufts University] at 19:01 06 October 2014

516

K. NAGANUMA et al.

Acknowledgments

This work was partially supported by a Grant-in-Aid for Scientific
Research on Priority Areas (No. 09239101) (T.K.) from the Ministry
of E&ucation, Science, Sports and Culture, Japan. We thank Central
Glass and Tosoh Akzo Co. Ltd. for gifts of organofluorine compounds

and alkyilithiums, respectively.

References

[I.] T. Kawashima and R. Okazaki, Synlett, 1996, 600 and
references cited therein.

[2.] (a) T. Kawashima, K. Kato, and R. Okazaki, J. Am. Chem.
Soc., 114, 4008 (1992); (b) T. Kawashima, K. Kato, R.
Okazaki, Angew. Chem., Int. Ed. Engl., 32, 869 (1993).

[3.]1 T. Kawashima, N. Iwama, and R. Okazaki, J. Am. Chem. Soc.,
114, 7598 (1992).

[4.] T. Kawashima, N. Iwama, and R. Okazaki, J. Am. Chem. Soc.,
1185, 2507 (1993).

[5.] T. Kawashima, R. Okazaki, and R. Okazaki, Angew. Chem.,
Int. Ed. Engl., in press.

[6.] T. Hiiro, Y. Atarashi, N. Kambe, S. -I. Fujiwara, A. Ogawa, 1.
Ryu, and N. Sonoda, Organometallics, 9, 1355 (1990).

[7.] Generation of the dianion by the reaction of
bis(iodomethyl)dimethylstannane with 7-BuLi has been reported.
H. Schumann, R. Mohtachemi, and M. Schwichtenberg, Z.
Naturforsh. B 43. 1510 (1988).

[8.1 For 1,3-migration of a silyl group from carbon to oxygen, see: P.

F. Hudrlik, G., A. M. Hudrlik, and A. K. Kulkarni, J. Am.
Chem. Soc., 104, 6809 (1982), K. Yamamoto, and Y. Tomo, -
Tetrahedron Lett., 24, 1997 (1983); F. Sato, Y. Tanaka, and M.
Sato, J.-Chem. Soc., Chem. Commun., 1983, 165; S. R.
Wilson, and G. M. Georgiadis, J. Org. Chem., 48, 4143
(1983); K. Yamamoto, T. Kimura, and Y. Tomo, Tetrahedron
Lett., 26, 4505 (1985); H. Shinokubo, K. Miura, K. Oshima,

“and K. Utimoto, Tetrahedron Lett., 34, 1951 (1993).





