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ABSTRACT

Conformation of the 1, 4, 7, 10-tetraoxocyclododeca-2, 3-dion was analysed by
NMR and found out that the “gouch” from of g-diester carbonyls arrange the methylene
groups as the “go-.ch, gouch, anti” (g*, g, a) units in equilibrium of pseudorotermers

so that oxygens are in non corner positions of “square” conformation.

INTRADUCTION

Structure of medium size of Crown ethers such as 1, 4, 7, 10-
tetraoxacyclododecane (12-Crown-4) has been reported that the
cyclicether posses the “square” conformation with the oxygen
atoms at side positions both in free and complexed form(1-5),
Results were confirmed by low temperature NMR and kinetic
studies exhibiting the cation binding effect of the such a
medium size ring(3). We now report the conformation of the
polyoxo-lactone ring of 1, 4, 7, 10-tetraoxocyclododeca-2, 3-dion
of similer size, which was investigated by NMR.

The conformational equilibrium involed in the free state of
12-Crown-4 were explained by Dale(3) and Anet(7) as a stepvise
movement of each corner by one position which is applicable for
excisting conformation of above compound although in the case of
tetraoxo-lactone ring consisisting of “gouch, gouch, anti” confor-
mer units seem rather rigid because of the fact that practically
very low trans conformer of the COOCH, CH, O ethylene groups
were observed. However if the barrier to pseudo rotation is very
low, or in the limit when pseudorotation is free, it is not really
justified 1o - consider seperate conformations because there is ac-
tually only one stable conformation and the psedorotation is sim-
ply a molecular vibration(6).
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EXPERIMENTAL

Lactone ring gave a typical AA’BB’ type of proton spectra
at 80 MHz. observed parameters indicate that specirum of five
line is.a conmsequence of (v, — v;) and J,," — J,p’ is large compa-
red with J,; - J,5' (=N) since the spectrum is deceptively sim-
le. However more spin-spin couplings characterise the apectrum
of the slowly re-orientating molecule. Assuming the “irans’
(J,) and “gouch” (J,) coupling are invariant(8). .

JAB = nth - ]‘/lzng (Jt - Jg) (1)
Jaw' = JA'B =nJ, - nng , (2)
therefore 2.J,; — J.p' = J, is obtained - (3)

F ollowmg couphnOr values were then obtained and it was
shown that n, =0, n, =1 therefore COCH, CH 0 groups are in
“gouch” form and practlcally no “trans” form is excisting
(Figr re-11)

Jag =61 Hz J =94 Hz N =89 Hz

Jag = 28Hz J, =28Hz L =33 Hz

Geminal values are best found from the iteretive spectrum as it
is presented at Figure-II. In the other hand “trans” angle was
found just in the limit of 180° Where as “gouch” angle 54,9° It is
important to emphasis that sign ¢f J,, are so that L > 0 and
“gouch”. form of more stability.

DISCUSSION

On the l: ctone ring C-O bonds are found in “gouch” and “anti”
form where as C-C bonds are only “gouch” form therefcre one
pair of “inner”’ proton and one pair of “corner” proton are expec-
ted to couse differeni chemical shifts due to anisotropy of the
a-dicarbonyls of the lactone. Pseudorotamers are of small effect
because of the J,;. Values which exhibits rigidity of the ring.
of small effect because of the J ;. values which exhibits rigidity
of the ring. J,;. values observed and calculated give the ideal
“trans” and “Cis” angles even higher than the Karblus predic-
tions which is aciually observed in all other oligomers of the pol-
yoxo-cyelic lactone most probably due to the electron, with dra-
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wing effect of carboxyl group which also influences the I,
values.

Recently Anet has reported that the keto-cyclododecane
consist of “square” conformation with the carbonyl group be in
Tnon corner posttion. However, one could easely suggest a “square”
conformation with oxygens on corner positions with the (g",a, g%)
conformer units. In this casc on the lactone ring a—carbonyls are
‘expected in “trans” from which theoretically couses a less sira-
ined ring. _

Rearding the nmr data of tetraoxo lactone ring consist of
(g~, g=,a) units of square type conformation (4, 10) which exist
in equilirium of iwo conformers (a, g™, g* = a, g, g%,) as it is
discribed at figure-1.

Q

-Figure-I. Conformations of 1, 4, 7, 10-tetraoxocyclododeca -2, 3~ dione excist in room

temperature.

The suggested route for conformational changes by Anet
and Dale for tetraoxacyclododecane ring could simply be apple-
- ciable for similar structures such as above lacione . However,
since the practically absence of (g5, a, g-) conformer vnits it
could be concluded that one-cycle conformational interconversion
_path for low barrier site exchange process is involved.

In order io investigate the structure we run through the pmr
.spectrum at room temperature and the data obtained was then
searched by spin-spin simulation program of a spectrometer.

Results' are given in Figure-II with various possibilities due
to the broad singals, cousing from the pseudoratamers.
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Observed %N .
Calculated " .
J(1,2)~  10.000 .w’/

J(1,3)-- 6.000 .
J(1,4)~ 4.000

J(2,3) 4.000

J(2,4)~ 6.000

J(3,4) -20.0060

J(1,2).- =25.000
J(1.3) 5.000
J(1,4)~ 3.000
J2,3 1.500
3(2,4) 5.000 m
J(3,4) 25.000
( J
J(1,2)-  ~10.000
11,3 3.000-
J(1,4) 4.000
J@,3)~  3.000
J(2,4)=  6.000
J{3,4)  =5.000
J(1,2)+ ~15.000
J(1,3)=  5.000
J(1,4)=:  3.000
J(2,3)=  1.500
J(2, 4y 5.000
J(3,4)=  -2.000 L
J(1,2)=  20.000
J(1,3)- 3.000
J(1,4) 3.000
J(2,3) 1.500
J(2,4)- 3.000
J(3,6)%  0.000 J
J(1,2)° -25.000
J(1,3)~  5.000
J(1,4) 3.000
3(2,3) 1.000
J(2,4) 3.000 :
J(3,4)= 0.000 UL

—40 —-20 o - 20 40 Hz
i " el
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Figure-II Spin-spin Simulation of -CH,- CO ‘methylene of half of the AA’BB’ type of
Spin System. 85,/ == 2 Hz and scale is given relative to 1005 Hz.
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OzET

Bu cahgmada 1, 4, 7, 10-tetracksasiklododekan’in konformasyonu NMR ile ince-
lenmis ve COCH,CH,0 gruplarmin (gouch, gouch, anti) konformer iinitelerinden olustu-
gu saptanmigtir. Sonuglar aynca spin-spin etkilesmesinin teorik yonden incelenmesi ile
karsgilagtirtinmgtar. Buna gore dabha dnce 12-Crown—4 ile ilgili ¢gahsmalannmiz dogrulan-
makta ve kiicitk halkalardaki bu bilegiklere dzge davramslar agtklanmaktadr.
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