
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 30 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Spectroscopy Letters
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597299

Nuclear Spin-Spin Couplings via Nonbonded Fluorine-Fluorine
Interactions in 1-Methyl-3,7,10-This- and 1-Methyl-3,7-bis-
(Trifluoromethyl) Silatranes
S. N. Tanduraa; V. A. Pestunovicha; V. I. Glukhikha; V. P. Baryshoka; M. G. Voronkova

a Siberian Division Ac. Sci. USSR, Institute of Organic Chemistry, Irkutsk, USSR

To cite this Article Tandura, S. N. , Pestunovich, V. A. , Glukhikh, V. I. , Baryshok, V. P. and Voronkov, M. G.(1977)
'Nuclear Spin-Spin Couplings via Nonbonded Fluorine-Fluorine Interactions in 1-Methyl-3,7,10-This- and 1-Methyl-3,7-
bis- (Trifluoromethyl) Silatranes', Spectroscopy Letters, 10: 3, 163 — 167
To link to this Article: DOI: 10.1080/00387017708067507
URL: http://dx.doi.org/10.1080/00387017708067507

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713597299
http://dx.doi.org/10.1080/00387017708067507
http://www.informaworld.com/terms-and-conditions-of-access.pdf


SPECTROSCOPY LETTERS, 10(3), 163-167 (1977) 

NUCLEAR SPIN-SPIN COUPLINGS V I A  NONBOnDED PLUORISE- 
FLUORINE INTEBGCTIONS IN I-METHYL3, ,IO-TEIS- AND 

1 -ME!PHYL-3,7-BIS- (TRIPLUOROMETHYL 7 SILBTRANES 

KEYWOaDS: I9F WlbB, Through-Space Coupling, Conforma- 
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V.P.Barysbok and M.G.Vomnkov 
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AESTRACT: Through space spin-spin coupling between 
8-bonded fluorine nuclei has been found in  the t i t l e  
ailatranes spectra and the conformations derived f r o m  
these constants. 

tion, Silatranes. 

Through-apace interactions are  believed t o  be 

chiefly responsible for the especially large long- 

range f luorine-f luorine nuclear spin-spin coupling 

constants?-4 No more than 7 bonds2 along the shortest 

pathway through the molecular framework that  connect 

the two coupled f l u o r h e s  were round in the extenuive 

l i t e ra ture  survey of data. The 8-bonded F-P coup- 
8 ling constant ( JFF = 1,6 Hz) for I-metbgl-3,7,10- 

tris-(trif1uoromethyl)silatrane 

CH3 
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164 TANDURA ET AL. 

has been determined for  its B diastereoisomer (FiE.1). 

A 

cF3 CF3 
(B) 

79,5 8092 PPm 
FIG. 1 

"F-( HI nmr spectrum of the stereoisomeric mixture of 
CH3s'I [OCH(CP3)CH$ f . 

1 

"T&rough-spaceH spin-spin interactlone between I9F 

nuclei depend strongly on the distance between the 

nuclei' and the 1,6 Hz coupling is inferred for 4,2 8. 
Assuming that the rotationally-averaged coupling 

may be considered as be- made up of the averaged sum 

of the individual couplings of each 3-CP3 fluorine to 

each 7 - C F  fluorine in the B stereoisomer the real 

shortesti distance should be lower than 4,2 9. The 

temperature-independency of proton-proton couplings 

should be explained by the fact that both the A and B 

molecules exist Fn a single frozen oonformation. 

Model examination of 3-7 F-F intramolecular distances 

for the B isomer led to an agreement with the calcul- 

ated value 4,2 8 only when any Si(O-C-C)+'l skeletal 

3 
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THROUGH-SPACE SPIN-SPIN COUPLING 165 

deformation preserves the C symmetry. Taking account 

of the half-chair conformation of each five-membered 
3 

bridging ring determined by 

3- a d  IO-CF -UPS Should 3 
and the 7-CP3 group - axial 

X-ray diffraction?' the 

occupy equatorial positions 

one 

There are four u n c o u ~  singlets (C, D3, D7 and 

"F-( H) nmr spectrum of l-methyl-3,7-bis- I E) in the 

(trifluoromethy1)silatrane (Fig. 2). As the fluorine 

FIG.2 

lgP-(lH) mr spectrum of the stereoisomeric mixture of 
CH3Si [OCH(CB )C%] (OC%CH2)N. 
spectrum. (b$High-field I3C satellites. 

(a)Normal fluorine 
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166 TANDURA ET AL. 

nuclei are very sensitive t o  envfrnmental effeets the 

3,7-equivalences of the CF3 groups in the C and E 

diastereoisomers are due t o  f a s t ,  on the nmr time 

scale, convertion of  t he i r  five-membered rings a t  

normal temperature that is an exchange process between 

two equally strained s ta tes  of different shape where 

each -up occupies alternately equatorial and axial 

positions. 

However the through space coupling constant f o r  
8 the E isomer was dutmguzshed ( Jpp = 1,6 Hz) in 

the I3C sa t e l l i t e s  signals o r  the CF3 groups (P ig .2 ) .  
It is  due t o  magnetic nonequivalence of  the 3- 1 3  CP, 

2 

and 7-I2CP3 fluorine nuclei (or 3-I2CF3 and 7-I3CF3) 

i n  the E molecule, the average distance between them 

baing the same as in the B isomer. The i so top  shift 

o f  the fluorine resonan&, 6(F-13C; P-12C) = 0,12 ppm, 

and the I3C-F sph-sphl COUplhg Constant, JcF=280, 3&, 
f o r  the C, D and E isomers are held by Frankiss 

relationship7: d(F-’3C; F-’*C) = 0,007 + 4,36 x 10’4Jcp. 

The spectra were recorded on a Varian X L I O a / l 2  
1 spectrometer by the t o t a l  

using C N 1 3  as solvent and C6H4CP3 as internal 

standard, 6 ( C F C 1 3 )  = 6 (C,H5CP3) + 64ppm. 

H-decoupling technique 
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