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The structure of a hydrolytically unstable Ni(ll) complex of Schiff bas@afvith 2-bromoglycine
was confirmed by NMR ané&®’Cf plasma desorption mass spectrometry; a new more hydrolytic
stable chloro derivatda was prepared and investigated by 2D NMR.
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2-Bromoglycine derivatives are an important class of electrophilic glycine syAth
Due to the low stability of such derivatives they are generally used without NM
X-ray structure characterization.

This work was initiated by Vitt's hypothesisf the existence of two possible isome
of the Ni(Il) complex of the Schiff base db)¢2-[(N-benzylprolyl)amino]benzophenon
and 2-bromoglycine3a and 3b), which differ by the position of the C=N bon
(Scheme 1). The hypothesis attempted to explain the reactividy(8& or 3b) with
dimethylaminé?

* Part IV in the series; Part Ill see fef.
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EXPERIMENTAL

NMR spectra were recorded on a Bruker AMX 360 appatatu®16.13 MHz fofH and at 90.57 MHz
for 3C at 23°C in CDC} (concentration of samples 60—70 mg/ml). The following techniques w
used for structure elucidation: (i) H,H-homonuclear correlated sf&ctiiy inverse H,C-heteronu-
clear correlated spectnda heteronuclear zero and double quantum coherence optimized on
range couplings with low-paskfilter to suppress one-bond correlations, quantum coherence u
BIRD sequence, phase sensitive using TPPI with decoupling during acq@fsitidh inverse H,C-
heterocorrelated spectrda heteronuclear zero and double quantum coherence optimized on |
range couplings with low-pas¥filter to suppress one-bond correlations without decoupling dur
acquisitiorf®.

252Cf PD mass spectra and FAB (matrix thioglycerol + glycerol) mass spectra were obtaine
MSBX (Selmi) and ZAB-SEQ (VG Analytical) spectrometers, respectively.

Synthesis o#

Complex2 was prepared in the same way as described for a Ni complex of a Schiff b&e-of
[(N-benzylprolyl)amino]-5-methylbenzophenone and gly&nstarting from §)-2-[(N-benzylpro-
lyDamino]-5-chlorobenzophenoffeinstead of §)-2-[(N-benzylprolyl)amino]-5-methylbenzophenone
Yield 87%, red crystals, m.p. 226-228 (benzene). Calculated mass fortGsCIN;NIO; [M + H]* =
532.0938. By high-resolution FAB MS found [M +*H} 532.0908.

Bromination of2 was provided following the described procedure for the compl@rf?). Yield
67%, red non-cystalline solid, fdH NMR and3C NMR spectra see Table |.

ScHEME 1
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TaBLE |
IH NMR and**C NMR chemical shifts of the compountis4

C/H 2 3 4 1 2 3 4
No. 8H, 8H, &', 8, &', dH, &M, 3H, 3¥% s¥ s¥ %
1 213 366 212 365 209 356 210 3.60 5743 57.66 57.84 58
2 205 332 207 330 222 404 264 405 23.64 2337 2392 24
3 240 255 236 244 254 274 256 2.69 30.66 30.44 30.80 30
4 366 - 341 - 345 - 344 -  69.82 69.71 70.44 70.6.
5 - - - - - - - — 181.31 181.20 181.81 181.0¢
6 - - - - - - - — 14249 140.95 143.66 142.3(
7 826 - 820 - 8.00 - 7.94 - 12421 12528 124.45 125
8 7.18 - 7.06 - 7.14 - 7.09 - 132.17 131.36 133.52 133.:
9 6.68 - - - 6.59 — - — 12079 12599 121.07 127.2
10 678 - 6.68 — 6.65 — 6.61 — 133.13 131.53 133.89 132.
11 - - - - - - - — 12512 125.04 126.06 127.2
12 - - - - - - - — 17158 170.47 173.85 173.1:
13 - - - - - - - — 13457 13355 132.18 131.5:
14 696 - 6.91 - 710 - 710 - 126.21 125.80 127.26 126.!
or or or or or or or
7.07 7.06 7.15 7.15 12528 126.63 127.1¢
15 7.48 - 7.48 - 750 - 753 — 12929 129.27 128.67 129.:
or or
129.21 129.43
16 7.48 - 7.48 - 750 - 753 — 129.69 129.64 130.19 130.f
17  7.48 - 7.48 - 750 - 753 — 12955 129.64 128.67 129.:
or or
129.21 129.43
18 6.96 - 6.91 - 710 - 710 - 12562 125.80 127.26 126.!
or or or or or or or
7.07 7.06 7.15 7.15 125.28 126.63 127.1¢
19 366 376 3.63 3.74 531 - 520 -  61.24 61.10 6236 62.
20 - - - - - - - — 177.28 17658 174.11 173.9¢
21 3.65 4.46 3.49 439 347 435 338 434 63.06 63.11 63.16 63
22 - - - - - - - — 133.26 133.38 133.43 133.7!
23 805 - 8.09 - 8.10 - 8.14 — 131.68 131.32 131.41 131.
24 741 - 738 - 737 - 739 - 128.87 128.63 128.95 129.
25 729 - 7.25 - 720 - 7.22 - 129.07 128.85 129.04 129.
26 741 - 738 - 737 - 739 - 128.87 128.63 128.95 129.
27 805 - 8.09 - 8.10 - 8.14 — 131.68 131.32 131.41 131.
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Synthesis ob

To a stirred solution 08 (57 mg, 0.1 mmol) in DMF (2 ml) at 20C NaOAc (100 mg, 1 mmol) was
added. After 4 h the mixture was evaporaied/acuq the residue was mixed with,8 (2 ml) and

extracted with CHGJI(3 x 1 ml). The extract was evaporatedvacuoand the residue was purifiec
by chromatography on silica gel with CHCIMe,CO = 7 : 1. The second red fraction, containir
the reaction product was collected. Recrystallization from benzene gave 356n(8@80%), red crystals,
m.p. 210-211°C (benzene);d]23, = 765 (MeOH,c = 0.0654). For GH,,N3NiOg (556.24) calcu-

lated: 62.62% C, 4.89% H, 7.55% N; found: 62.60% C, 4.67% H, 7.55% N.

RESULTS AND DISCUSSION

The low stability of compoun@® results in thermal decomposition above 4D and
partial decomposition during chromatographic purification on silica gel. Neither
tive- nor negative-ion FAB MS showed a peak of the molecular ion. It was, there
necessary to use negatitRCf plasma desorption mass-spectrometry to see this p
The first question to be answered was what is the nature its instability. The mai
product of the bromination reaction (Scheme 1) was found to be 2-hydroxygl
complex5. This compound gave a peak of the molecular ion in the positive ion |
MS. The3C NMR gaved 86.03 for C-19. This is similar to that of the referen
(R)-2-acetoxyglycine comple® (d-.9 82.87) prepared by,2 reaction of3 with so-
dium acetate in DMF. A small amount &fwas found in fresh samples 8fimmedi-
ately after chromatographic purification on silica gel. The amouri ofcreased
rapidly if the sample was not protected from air moisture.

To increase the stability @ towards hydrolysis, its chlorinated analogievas
prepared by bromination of the Ni(ll) complex of the Schiff baseSpP{[(N-benzyl-
prolyl)amino]-5-chlorobenzophenone and glycideThis compound was found to b
more stable thaB and allowed NMR spectra to be recorded without experimental
ficulties.

The structure of complekwas found to be similar to the structures of the comple
of 2-monosubstituted glycingsOn the basis of the NOE interacti¢fiof the proline
a-proton with thea-proton of the bromoglycine fragment in compouhdhe configu-
ration of the bromoglycine asymmetric centre was f8uade ). In both3a and4a,
the interactions of 2 with the bromine atom below the plane of the complex sh
the signal downfield4&'H 0.72 andAd'H 0.75 ppm relative té'H,-2 in complexes
and 2 (Table 1)). Based on this similarity, th&) (configuration was inferred for the
bromoglycine asymmetric centre of compowal The downfield shift cannot be ex
plained by the diamagnetic ring current of the phenyl ring (C-13-C-18) in struBtur:
and4b since in an analogous complex, such a current led to an upfield shift of 0.5(
(ref). This 8'H,-2 shift is an example of a third type of long-range interactions ir
complexes of Schiff bases d)¢2-[(N-benzylprolyl)Jamino]benzophenone aneamino
acids. The long-range NOE interactigaee above) was discovered as the first type -
the long-rang@J(*3C,'3C), "J(*°N,3C) and"J(**N,'°N) interaction$ as the second type

Collect. Czech. Chem. Commun. (Vol. 63) (1998)



994 Popkov, Jirman, Nadvornik, Manorik:

The nature of these interactions and possible role of Ni orbitals are the subject
investigation.

In order to verify the position of the C=N bond in compouhthe values of
NJ(*®N,*3C) and"J(*3C,13C) spin—spin coupling constants were compared with the cc
sponding values for the unsubstituted Ni(ll) complexXrefl). In the unsubstituted
complex prepared frortPN-labelled glycine the coupling constants w&i¢N,*3C-12) =
12.5 and*J(**N,3C-19) = 4.8 Hz. This difference has been attributed to the gre
s-character of hybrid orbitdl®f the double bond N=(C-12) relative to a single bo
N—(C-19). In complex3, the spin—spin interaction constahf§'®N,'3C-12) = 12.0 and
1J(*>N,13C-19) = 4.8 Hz confirm the structu@a and not3b. It should be noted tha
chemical shifts of C-12 and C-19 are not very sensitive-substitution by bromine
(Table 1). The C-19 chemical shi,62.36, was verified by the measurement3af NMR
spectrum of3a labelled with'3C at position C-19. If the structuBb existed, it would
exceedd 100. Distribution of the values 88(*3C,*°C) spin—spin coupling constants i
this complex also confirmed the struct@a (data for the compountl (ref) are given
in brackets)1J(*3C-19}3C-20) = 62.2 Hz (56.8 HzfJ(*3C-19}13C-12 = 1.2 Hz (0.9 Hz),
3J(*3C-19}13C-13) = 4.0 Hz (3.70 HzPJ(*°C-193C-11) = 4.1 Hz (3.34 Hz).

The authors thank to Ms N. Reztsova for recording¥f@f plasma desorption mass spectra, to \
J. Kohoutova for recording the FAB mass spectra and to Dr A. Gee and Dr N. Gillings for lingt
corrections.
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