1,5-Di(tetrazol-5-yl)-3-oxapentane as a substrate in the synthesis of novel
heterocyclic systems
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The preparation of novel bifunctional and macroheterocyclic systems by N-alkylation and N-acylation of 1,5-di(tetrazol-5-yl)-3-
oxapentane has been developed.

The synthesis of 1,5-di(tetrazol-5-yl)-3-oxapenthneas reported
previously? Reactions of this compound with electrophilic HN—PO/_y* H NEt;
agents have not yet been examined, although this way may leac | NN T 2 CICHCOOEt ——
to novel heterocyclic derivativés. Here we have studied the N7 °N

reactions of substrate with ethyl chloroacetate, 1,5-dichloro- 1

3-oxapentandert-butanol and acetic anhydride.

N

The interaction of substrate with ethyl chloroacetate in o O
acetonitrile at 70 °C leads to three carboethoxymethyl derivatives % /—‘/<
of the initial tetrazole: 1,5-bis(1-ethoxycarbonylmethyltetrazol-5- s N *(j OW N 0
yl)-3-oxapentan@, 1-(1-ethoxycarbonylmethyltetrazol-5-yl)-5-(2- Me Ny N N. 4N Me
ethoxycarbonylmethyltetrazol-5-yl)-3-oxapentanand 1,5-bis(2- N 2 N

ethoxycarbonylmethyltetrazol-5-yl)-3-oxapentathgScheme 1).

The isomers 024 were separated by column chromatography o

[Fluka Kieselgel 100 (0.063-0.200), gradient elution of 0—3%

MeOH-CHCE]. The structure of the compounds obtained was o N*\(jo/x N Me
confirmed by!H and 13C NMR spectroscopy and elemental Me/_ ,\1\ N Ne N o—/
analysist According to thelH NMR spectroscopy data, the N7 N \_<

ratio between the 171 1,2- and 2,2 isomers is 0.9:1.3:1.0. 3 o)

In this study, we have also examined typical selective chemical
reactions of 5-substituted tetrazotésThus, substrat# interacts
with tert-butanol in concentrated sulfuric acid to give 1,5-bis(2-
tert-butyltetrazol-5-yl)-3-oxapentarte* Under the refluxing of N
the initial tetrazolel in acetic anhydride, 1,5-bis(2-methyl- N N\ g
1,3,4-oxadiazol-5-yl)-3-oxapentaBevas obtained. >/

Usinga,w-dihaloderivatives as alkylating agents for substrate
1, the corresponding tetrazole-containing macrocycles can be
obtained. Thus, by the interaction of tetrazblgith 1,5-dichloro-
3-oxapentane in highly dilute solutions in an aprotic dipolarsolvent, the following ditetrazolyl-containing crown-like ethers
T NMR spectra were recorded on a Bruker DPX-300 spectrometer (Witl‘r’{eé?d%bﬁ'(ned' 5,6,8,9,14,1_5,17,18—octahydrod|[1,2,3,4]tetrazolo-
TMS as an internal standard) at 30GH)(and 75.5 MHz {3C). N ][1,8,4,12]d|0xa.d|azacyclotetr_aer7e 4,14-dioxa-1,7,

1
Compound?: colourless crystals, yield 22%, mp 166168 °C (EtOH). 8,9,10,18,19,20-octaa;atrlcyclo[15.2.71.@|cosa-8,10,17(20),_18-
1HNMR (CDCl) 6: 1.31 (t, 6H, 20CkEMe, J 4.3 Hz), 3.07 (t, 4H, tetraene8 and 4,13-dioxa-1,7,8,9,17,18,19,20-octaazatricyclo-
2 tetrazole C-5-8,CH,0, J 4.3 Hz), 3.89 (t, 4H, 2 tetrazole C-5— [14.2.1.7.1qicosa-8,10(20),16(19),17-tetraeBgScheme 2.
CH,CH,0, J 4.3 Hz), 4.26 (q, 4H, 20&,Me, J 4.3 Hz), 5.13 (s, 4H,

2 tetrazole N-1-CKCO). 13C NMR (CDCL) 6: 13.7 (OCHMe), 23.7
(tetrazole C-5€H,CH,0), 47.5 (tetrazole N-TH,CO), 62.5 (@H,Me), N ‘\(j 0/_} N N= O/_§: N
N, _N N. N o) o.__N
N N Y

Scheme 1

67.4 (tetrazole C-5-C}€H,0), 153.6 (1,5-tetrazole C-5), 165.1 (COO). N
Compound3: colourless crystals, yield 26%, mp 7578 °C (EtOH). Y
IHNMR (CDCL) 6: 1.11 (t, 6H, 20CkMe, J 4.5 Hz), 2.93 (t, 4H, ! ‘ Me Me
2 tetrazole C-5-8,CH,0, J 5.0 Hz), 3.61 (tt, 4H, 2 tetrazole C-5— CMes CMes
CH,CH,0, J 4.0 Hz), 4.06 (qg, 4H, 2G€,Me, J 4.4 Hz,J 7.6 Hz), 5.03 5 6
s, 2H, tetrazole N-1-C}€0O), 5.24 (s, 2H, tetrazole N-2— . .
£3C NMR (CDCH) &: 13%6:(0)C|—4Me),(23.6 and 25.6 (tetrazc%llgoc)-S— Macrocycles8 and9 were separated using Qolumn chrqmato-
CH,CH,0), 47.5 (tetrazole N-I5H,CO), 52.7 (tetrazole N-&H,C0), ~ 9raphy (chromatography under the conditions described for
62.0 and 62.1 (OH,Me), 67.8 and 67.9 (tetrazole C-5-H#,0),  compounds2-4). Cyclic ether7 was not isolated because of
154.1 (1,5-tetrazole C-5), 164.0 (2,5-tetrazole C-5), 165.0, 165.5 (COO)ifs very low concentration in the reaction mixture. Compounds
Compound4: viscous oil, yield 1796:H NMR (CDCL) d: 1.19 (t, 6H, 8 and9 were identified by*H and13C NMR spectroscopy and
20CH,Me, J 4.3 Hz), 3.08 (t, 4H, 2 tetrazole C-5HE@CH,0,J4.3 Hz),  elemental analysis. These macrocycles may be considered as
3.80 (t, 4H, 2 tetrazole C-5-GEH,O, J 4.3 Hz), 4.16 (q, 4H, promising complexing agents for coordination chemistry. The
20CH,Me, J 4.3 Hz), 5.29 (s, 4H, tetrazole N-2-GED). BCNMR  gpatial structure of compound® and 9 is of paramount
(CDCl) o: 13.6 (OCHMe), 25.8 (tetrazole C-8H,CH,0), 52.7  jmportance for the complexation with metal ions. For this

(tetrazole N-2€H,CO), 62.1 (TH,Me), 67.8 (tetrazole C-5-GB8H,0), ; ; ;
164.1 (2.5-tetrazole C-5) 164.9 (COO). Here and elsewhere the iqergason, we have performed theoretical conformational analysis

tification of the compounds obtained was carried out on the basis ¢f Compound: viscous ail, yield 75%H NMR ([2Hg]DMSO, 200 MHz)
published data:3 d0: 2.45 (s, 6H, 2 1,3,4-oxadiazole C-2-Me), 3.00 (t, 4H, 2 1,3,4-
* Compounds: colourless crystals, yield 87%, mp 58—60 °CiQPY). oxadiazole C-5-8,CH,0, J 2.3 Hz), 3.75 (t, 4H, 2 1,3,4-oxadiazole
IH NMR ([2Hg]DMSO) ¢: 1.65 (s, 18H, 2CMg, 3.03 (br.s, 4H, C-5-CHCH,0, J 2.3 Hz).13C NMR ([2H¢]DMSO, 50 MHz) ¢: 10.5

2 tetrazole C-5-8,CH,0), 3.79 (br. s, 4H, 2 tetrazole C-5—-¢FH,0). (1,3,4-oxadiazole C-Me), 25.6 (1,3,4-oxadiazole C-6H,CH,0), 66.4

13C NMR ([2Hg]DMSO) 6: 25.9 (tetrazole C-85H,CH,0), 28.9 (@®/ey), (1,3,4-oxadiazole C-5-Cj@H,0), 163.6 and 164.6 (C-2 and C-5 in
63.3 CMe,), 67.9 (tetrazole C-5-CJ&H,0), 163.1 (2,5-tetrazole C-5). 1,3,4-oxadiazole).
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Scheme 2

- Compound8: colourless crystals, yield 3.5%, mp 137.0-137.5°C
(MeOH). Molecular mass: found 283 (acetone); calc. fHGNGO,
280.29.1H NMR (CDClL) ¢: 2.87 (t, 2H, 1,5-tetrazole C-5H3;CH,0,J
5.7 Hz), 3.10 (t, 2H, 1,5-tetrazole C-5HGCH,0, J 5.7 Hz), 3.84 (i,
4H, CH,CH,OCH,CH,, J 5.7 Hz,J 4.4 Hz), 3.92 (t, 2H, CKCH,O-
CH,CH,, J 5.7 Hz), 4.03 (t, 2H, CKCH,OCH,CH,, J 4.8 Hz), 4.20 (t,
2H, 1,5-tetrazole N-1-44,CH,0, J 5.7 Hz), 4.72 (t, 2H, 2,5-tetrazole
N-2—CH,CH,0, J 4.8 Hz).13C NMR ([2Hg]DMSO) d: 24.0 (2,5-tetrazole
C-5-CH,CH,0), 26.1 (1,5-tetrazole C-8H,CH,0), 46.4 (1,5-tetrazole
N-1-CH,CH,0), 52.3 (2,5-tetrazole N-ZH,CH,0), 67.4, 68.3, 68.4
and 68.5 (2CHLCH,OCH,CH,), 153.3 (1,5-tetrazole C-5), 163.9 (2,5-
tetrazole C-5).

Compound: colourless crystals, yield 8%, mp 194.5-195.5 °C (MeOH).
Molecular mass: found 282 (acetone), calc. fqgHgNgO, 280.29.
1H NMR ([2Hg]DMSO) d: 2.93 (t, 4H, 2 2,5-tetrazole C-5HCH,0,
J 5.3Hz), 3.74 (t, 8H, 2 2,5-tetrazole C-5—-CHH,0, J 5.3 Hz), 3.90
(t, 4H, 2 2,5-tetrazole N-2+4L,CH,O, J 4.8 Hz), 4.68 (t, 4H, 2 2,5-
tetrazole N-2-€,CH,0, J 4.8 Hz). 13C NMR ([2Hg]DMSO) é: 25.7
(2,5-tetrazole C-56H,CH,0), 52.1 (2,5-tetrazole N-&H,CH,0), 67.5
and 67.7 (CHCH,OCH,CH,), 163.9 (2,5-tetrazole C-5).

of macrocycled using the AM1 method, which showed that this
ether can exist in 31 conformations. In this case, the rotation of
tetrazole fragments in the molecule is highly hindered.

In summary, the polytetrazol-5-yl substrates react with electro-
philic agents analogously to mononuclear 5-substituted tetrazoles.
As a result of these transformations, novel polynuclear tetrazole
and oxadiazole derivatives of practical importance can be prepared.

References

1 M. I. Ermakova, I. A. Shikhova, T. A. Sinitsyna and N. |. Latosth.
Obshch. Khim 1979,49, 1387 Chem. Abstr 1979,91, 97541s).

2 R. N. Butler and E. P. Ni Bhradaigh, Chem. Res., Synpft994, 148.

3 R. N. Butler and A. F. M. Fleming). Heterocycl. Chem1997,34, 691.

4 A. O.Koren, P.N. Gaponik and V. A. Ostrovskint. J. Chem. Kinet
1993,25, 1043.

5 B. S. Jursic and Z. ZdravkovsI8ynth. Commun1994,24, 1575.

Received: 27th January 1999; Com. 99/1433

Mendeleev CommunicationElectronic Version|ssue 3, 1999 (pp. 87-128)



