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Diphenyl ketene N-aryl- or N-alkylimines react with NHj to give I:1 adducts on the C=N
bond of the cumulene system. Spectral properties of thus prepared 1-aryl- or 1- alkyl-5-diphenyl-
methyltetrazoles are discussed. ‘

Ketenimines show a well documented® propensity to undergo (4z + 2x) cycloaddi-
tion reactions as 27 electron components utilising the cumulene C=C or C=N
linkage. Surprisingly, the behaviour of these heterocumulenes towards inorganic
azides was hitherto not studied. Triphenylketenimine reacts with organometallic
azides to give an unstable monocycloadduct, resulting from addition to the C=C
bond?2. On the other hand, L’Abbé and coworkers? isolated a 1,2,3-oxathiazol-2-one
derivative as an unexpected product of the reaction of dimethylketene N-arylimine
with methanesulfonylazide.

In the present communication we described the reaction of ketenimines with
azoimide and the spectral properties of the arising 1-aryl- or 1-alkyl-5-diphenyl-
methyltetrazoles.
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Reaction of equimolar amounts of the compound I and azoimide in benzene at room
temperature affords products of addition to the C=N bond in fair yields (Table I).
The structure of the obtained tetrazoles I1a —I1j follows from their elemental analysis
and spectral data. The other possible product II1, containing an amino group,

* Presented at the 6th Symposium on Chemistry of Heterocyclic Compounds, Brno, Czecho-
slovakia, July 4—7, 1978.
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was not found in the reaction mixture. The IR spectra of the derivatives IIa—IIj
(Table II) exhibit characteristic absorption bands at 1030, 1080 and 1110cm™’,
due to breathing vibrations of the heterocyclic skeleton, and also a band, correspond-
ing to vibration of the —N—N=N— system. We observed also an intense band
at 1400 cm ™! which is due to the tetrazole stretching vibrations. The strong doublet
at 1500 cm ™! and 1600 cm™* was ascribed to ¥(C=C),qm-

The 'H-NMR spectra of the compounds IIa —IIj exhibit, in addition to signals
due to the substituent R, a methine proton signal and a broad singlet due to 10 aro-
matic protons of the benzhydryl group (Table 111).The chemical shift of the methine
proton depends on the substitution of the aromatic nucleus and ranges over 14 Hz.
Correlation with Hammett ¢, and ¢, constants afforded a linear dependence & =
= 571 + 0-18c (correlation coefficient r = 0-97, significance level P = 99-0%).
We measured mass spectra of the two 1,5-disubstituted tetrazoles IIa and IIi. The
molecular jon of IIa produces the diphenylmethy! ion (base ion, m/e 167) which after
elimination of hydrogen molecule and skeletal rearrangement of the aromatic
rings forms the fluorenyl cation®~°. Another fragment, produced from the diphenyl-
methyl as well as fluorenyl cation’, is represented by the ion-radical (C, ,Hg) * *(m/e 152)
(Scheme 1).
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The butyl group in the derivative IIi manifests itself by the radical C4Hg which is
splitted from the molecular ion under formation of species mfe 237. Other important
processes, indicated by the spectra, are the loss of H, N,H, and the elimination of the
neutral molecule C;HgN; from M**. The formation of other fragment ions of lower
mass is analogous to the preceding case.
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EXPERIMENTAL

The reaction course and purity of the compounds were checked by thin-layer chromatography
on Silufol® plates (detection with iodine vapours). The yields, mclting points and analytical
data of the synthesised derivatives are given in Table 1. The IR spectra in the 700— 3800 cm™!
region were taken on a UR-20 (Zeiss, Jena) spectrophotometer in saturated chloroform solutions
(0-6 mm NaCl cells). The instrument was calibrated with a polystyrenc foil; accuracy 41 cm™!
(Table 1I). 'H-NMR spectra were measured in hexadeuterioacetone on a BS-487C (Tesla, Brno)
80 MHz instrument with tetramethylsilane as intcrnal standard. The position of the signals
(8 scale) was determined using a built-in (requency counter (Table 111). The mass spectra were
taken on an MS 902S (AEI Manchester) spectrometer; direct inlet, 70 eV, trap current 100 pA,
temperature of the ionisation chamber 110°C. The regression parameters were calculated on
a Hewlett-Packard 9810A calculator.

The ketenimines were prepared by dehydration of the corresponding amides with triphenyl-
phosphine dibromide®. The solution of azoimide in benzene was obtained according to ref.’.

TaBLE I
Physical Properties and Elemental Analyses of the Synthesized Substances

Calculated/Found

Compound R Formula M..p.‘ uC I R
(m.w.) (vield, %) % C % H
la 4-CH,0—C¢H, C, HgN,0  133—134 73:66 529 1636
(342:39) (61) 73:57 519 16:39
b 4-CHy3—CgH,  CyyH gN, 135—135-5 7727 5-58 1716
(326-40) (56) 7715 570 1728
e CgHjs CyoH 6Ny 147—148 76:90 516 17:93
(312:37) (54) 7699 5-03 1812
1d  4-Cl—C¢H, CyoH,sCIN,  155—156 69-26 4:35 16:15
(346:81) (42) 69-38 442 1626
e 4-Br—CgH, CyoH sBrN,  157—158 61:39 3-86 14:31
(391-27) (48) 61-52 3-97 14-43
1y 4-NO,—C¢H, CpoHsN;0, 211—212 67-21 423 19-59
(35737 (15) 6732 412 19:70
g 3-Br—CgH, CyoH;sBrN, 86—87 61-39 3-86 1431
(391-27) (32) 61-49 3-69 14:12
IIh 2-CH;—C¢H,  C; H;gN, 96—98 7727 5:58 17:16
(326-40) (42) 77-21 5:69 1720
g i-C4H, C,gH,0N, 123124 73:94 689 1916
(292:38) (18) 73-90 695 1922
11j c-CeHyy CyoH,, N, 162—163 7544 696 17-59
(318-42) (#3)) 75-31 687 17-63
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Preparation of the Compounds Ifa— i

A 1M solution of azoimide in benzene (10 ml; 10 mmol) was added to a solution of freshly pre-
pared ketenimine (10 mmol) in dry benzene (10 ml). The mixture was set aside at room tempera-
ture for 7 days and the solvent removed on a rotatory evaporator. The remaining oil was cooled
to a very low temperature and the separated solid was crystallised from methanol.

TaBLE 1
Infrared (cm_l) Vibrations of the Substituted Tetrazoles

Tetrazole ring

Compound V(—N—N=N—) WC=C)arom
breathing stretching

Ila 1032, 1080, 1109 1461 1273 1497, 1611

11b 1034, 1085, 1109 1454 1279 1497, 1 602

e 1031,1084,1111 1456 1275 1506, 1 596

1d 1033, — 1099 1456 1284 1506, 1 602

e 1033, 1075, 1109 1454 1280 1504, 1 603

1f 1030, 1080,1110 1455 1285 1 506, 1 601

Iig 1034, 1080, 1 108 1456 1283 1497, 1 594

1h 1034, 1081, 1 109 1463 1275 1503, 1601

11 1034, 1079, 1095 1456 1298 1497, 1602

1lj 1033, 1080, 1 100 1455 1280 1 495, 1 603
TasLE IIT -

TH-NMR Data of the Prepared Compounds (J values in ppm)

Compound cH® (CeHs),C" R

Ha 5:65 725 7-03 (d, 2 H,rom) 7-27(d, 2 Hypom)
3-83 (s, 3, CHj)

i 5-69 727 7-25—7-33 (m, 4 Hyro) 240 (5, 3, CHj)

Ile 5-69 726 7-22—7-59 (m, 5 H, rom)

d 576 7-26 740 (d, 2 Hyrom) 7-58 (d, 2 Hypom)

Ile 576 727 7-36 (d, 2 Hypom) 773 (d, 2 Hypom

i 5-83 724 771 (d, 2 H, o) 8-34 (d, 2 Hypom)

g 5-80 727 7-18—7-83 (m, 4 Hypom)

i 545 721° 7-10—7-48 (m, 4 H, o) 1:67 (s, 3, CH3)

i 595 7-32¢ 0-79 (d, 6, CH3) 2:09 (m, 1, CH)
4-22(d, 2, CH,)

/] 6-00 731 1-18—1-85 (m, 10, CH,) 4-15(m, 1, CH)

“ Singlet, ® broad singlet, ¢ doublet, ¢ multiplet.

Cotlection Gzechoslov. Chem. Commun. [Vol. 44] [1979]



Reaction of Ketenimines with Azoimide 2425

REFERENCES

. Krow G. R.: Angew. Chem. 83, 455 (1971).

Washburne S., Peterson W., Krow G. R.: Unpublished results.

. L’Abbé G., Yu C. C,, Declerqg J. P., Germain G., Van Meerssche M.: Angew. Chem. 90,
394 (1978).

. Compernolie F., Dekeirel M.: Org. Mass Spectrom. 3, 427 (1971).

. Bowie J. H., Simons B. K., Donague P. F., Kallury R. K.: Tetrahedron 25, 3 969 (1969).

Rapp U., Staab H. A., Wiinsche C.: Org. Mass Spectrom. 3, 45 (1970).

. Lahiri S., Dabral V., Mahajan M. P., George M. V.: Tetrahedron 33, 3 247 (1977).

. Bestmann H. J., Lienert J., Mott L.: Justus Liebigs Ann. Chem. 778, 26 (1968).

. Braun R.: Justus Liebigs Ann. Chem. 490, 100 (1931).

o

(R IR VIR

Translated by M. Tichy.

Collection Czechoslov. Chem. Commun. [Vol. 44] [1979]





