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APPLICATION OF TRIS(DIPIVALOMETHANATO)EUROPIUM(III) PMR SHIFT REAGENT TO 4-AZA-

HOMOADAMANTAN-5-ONE AND 4—AZA—1,l-BISHOMOADAMANTAN-S-ONEl)
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Institute of Applied Organic Chemistry, Faculty of Engineering,

Nagoya University, Furo-cho, Chikusa-ku, Nagoya, 464

The pmr spectra of compounds in the title were found to be
analyzable with the aid of a pmr shift reagent, Eu(dpm)s. The
shift value of each proton was discussed from the characteristic
europium shift parameter S value.

The results supported a complex formation between Eu(dpm)3 and
the lactams on the amide oxygen side rather than the nitrogen, and
also untwisted forms of these ring systems as for -NHCO- and

-NHCOCHZ- moieties.

z2,3)

Since the reports on the paramagnetic shift induced by tris(dipivalo-

methanato)europium(III), Eu(dpm)s, in organic compounds, many shift reagents have
been applied to structure determinations of organic molecules. However, studies
concerning lactam functions seem to be quite few and only fragmentary4) compared

6,7)

to extensive ones on other functions,s) particularly on alcohols and

ketones.s’g) Now we wish to report our results of application of Eu(dpm)3
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to the pmr analysis of 4-azahomoadamantan-5-one (4-azatricyclo[4.3.1.13’8]ur1decan—

10) and 4-aza-1,1-bishomoadamantan-5-one (4-azatricyclo[5.3.1.13’9]—

11)

S-one) (I)
dodecan-5-one) (II).
The original pmr spectrum of I (CDC13, 60 MHz, 250) was poorly resolved and
only three signals due to NH, HS’ and H6 appeared together with a broad multiplet
due to all other protons. However, the addition of Eu(dpm)3 induced a good
separation and the spectrum [Eu(dpm)S/I = 0.470] revealed signals at § 12.07 (s,
and H

1H, NH), 9.42 (s, 1H, Hg), 5.21 (d, J=13.2 Hz, 2H, H 4.36 (s, 1H, H

10a)’ 3

3.37 (d, J=12.6 Hz, 2H, H

7a

), 4.02 (d of t, J=13.2 and 5.0 Hz, 2H, H and H

7b 1007
and Hg), 2.96 (d, J=13.0 Hz, 2H, H

2a

and H 3.36 (s, 2H, H and H9b)’ and

11a)’ 9a

2.86 (d, J=12.6 Hz, 2H, H

1

2p @nd Hyppd.

The changes in the chemical shift values on addition of Eu(dpm)3 were
directly plotted against the molar ratio of Eu(dpm)3 to I affording respective
linear lines assignable to the particular hydrogens as shown in Figure la. The
so-called europium shift parameter S values were calculated from the slopes of
the lines and are summarized in Table 1.

The similar application of Eu(dpm)3 shift reagent to II was proved to be
useful also. The original spectrum showed only poorly resolved signals at §

7.52 (broad s, 1H, NH), 3.56 (s, 1H, HS)’ 2.60 (d, J=3.6 Hz, 2H, H and Héb) and

6a
2.4-1.4 (m, 13H, other protons). The spectrum in the presence of the shift

reagent [Eu(dpm),./II = 0.512], however, revealed better resolved signals at §
3

13.98 (broad s, 1H, NH), 10.75 (d, J=3.6 Hz, 2H, Hc  and Hg), 4.54 and 4.34 (

6a

overlapped s, 2H, H7 and Hs), 4.12 (d, J=13.8 Hz, 2H, HSa and Hlla)’ 3.64 (d, J=

13.8 Hz, 2H, Hg and Hy;,), 3.57 (d, J=13.2 Hz, 2H, H, and H 2.98 (4, J=

2a 12a)’
and Hg), and 2.40 (s, 2H, H

8b

13.2 Hz, 2H, H and H 2.97 (s, 2H, H and

b 1267 1 10a

HlOb)' The plot of the chemical shift value against the molar ratio of Eu(dpm)3

afforded also respective linear lines (Figure 1b) and the calculated S values are
summarized in Table 1.

The observed orders of magnitude in the S values for both I and II systems
indicate clearly that the complex formation is favored at the amide oxygen side

rather than the nitrogen side despite of the fact that I involves a basic nitrogen

10)

(the formation of I hydrochloride), since the S value is known to be correlated

with the spatial distance between the hydrogen nucleus and the complexed europium

2-4,12)

atom. Furthermore, above results suggest an untwisted form of these ring
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systems as for -NHCO- and -NHCOCH,- moieties.13)

1972

993

The larger vicinal coupling

constant for H7b (Hlob) than that for H7a (HlOa) suggests a flattened chair-form

of the cyclohexane rings in I, and a similar situation is also expectable in II14)
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Figure 1la.
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1) Synthesis of Adamantane Derivatives. XXII.

The Europium

Eu (dpm) ;x10°/1

3.28
2.03
2.28

14.6

o HepoHi1p
&ﬂ’HZa’ HlZa

.
3

< Haps Higp
«Hi, Hg

Hipa,Hi0p

0 171 341 512

Figure 1b.

Shift Parameter S Values for Lactams
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