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We reported formerly on the synthesis @fferro- The structure of compoundg-IX was confirmed
cenyl-alkylated tetrazolium salts [1] that may beby UV, IR, 'H NMR spectra, analso by independent
useful in various practical respects [2, 3]. In thissynthesis and chemicdtansformations.

study we carried out new reactions of tetrazdled Thus the UV spectra of salté-I1X are characteriz-
with carbonyl derivatives of ferrocene, formyl- and ed by several absorption maxima and are similar to

aqetylfelrroggnellt(l, IV )'E Ibnl t{]‘e dptrrfste?rfe of st'grong }, the UV spectra of the other salts of this type contain-
mlgetratam S- twases anlis ? a etmentlone ing ferrocenyl core [4, 5]. The most characteristic is
substrales react In-equimoiar amounts al rooM,e nresence of an absorption band in the longwave

temperature in the medium of phosphorus oxy- : "
chloride with addition of 72% perchloriacid. The ;a:gite* a[t5]5 5;?]6 1tienn(1:hbrilr?]r:)%lﬁgr;o g;es(igr%n ]E:g;s't;ﬁg

et SIS Vi beherarie g dame.feTocemy core fo the caoncenir, Thisact con
blue perchlorates o&i-ferrocenylmethyl cation¥/Il, rms ellonlc structure ot safls obtained. _
VIl . A similar reaction product was obtained as IR and"H NMR spectra (Table 1) also are consist-
tetrafluoroborateX in reaction of aldehydeéll with ~ ent with the assumed structure of sasIX. How-
tetrazolell at heating the reagents in a mixture ofever these data are not sufficient for unambiguous
glacial acetic acid and acetic anhydride in theidentification of the isomeric composition of salts
presence of 45% tetrafluoroboriacid. V, VI obtained since in the literature are not enough
data for solution of thigproblem. Therefore wayn-
R thesized authentic 1-isomers of compouMisVI by

L—Fe dehydrogenation of known [6, 7] 1-ferrocenylalkyl-
—NH FeCR HCO, =N ) tetrazoles X, Xl) effected by triphenylmethyl cation
2N T HO NN ClO, perchlorate playing the role of hydride ion acceptor.
2 The corresponding procedure was developed before
I L, 1Iv V, VI [8].
Ph Fe—C_ _Ph R
N HX N L
N N LIy — N oNx (e CH,CI
N HZO N //_N —+ 2772
N +ClO, 'CPhy———=— V, VI
I VIL-IX N —HCPh,
OH . X, XI
- P
NaCO, O R = H (X), Me X)).
HX Ny As a result we obtained saltg, VI in 65-83%
XIL XTI yield; the samples by the physical constants and

spectral characteristics (Table 1) were identical to

Fc = CGH,FeCH,; R = H (I, V,VII, IX, XIl ), Me those previouslyprepared. Thus in theeactions of
(v, VI, vilI, Xl); X = Clo, (vil, Vi), BF, carbonyl compounds of ferrocend, IV with tetr-
(1X). azolel in the presence of acid arise onlyisomers.
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Table 1. IR and '*H NMR spectra of compound¥-IX, XII,
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Xl

IR spectrum,v, cm*

Compd. B ) '"H NMR spectrum, 3, ppm
no. Ht Fc ClO, (BF)
C=N"
V 3120, 1032, 982|3000, 1412, 1002,1100, 620,{10.84 s (1H, B, 9.82 s (1H,N=CH), 5.32 m (2H, GH,),
828, 485 1620 4.69 s (5H, GHg), 456 m (2H, GH,)
VI 3125, 1042, 10172980, 1415, 1000,1100, 622,{10.63 s (1H, F), 528 m (2H, GH,), 4.72 s (5H, GHs),
978 832, 488 1622 461 m (2H, GH,), 2.21 s (3H, CH)
Vil 1045, 1022, 982(2980, 1412, 1004, 1095, 620|7.61-7.93 m (5H, GH.), 7.34 s (1H, CH), 6.24 m (2H,
838, 485 CH,), 4.83 s (5H, GHy), 4.75 m (2H, GH,))
VIII |1048, 1018, 978|2980, 1414, 1001, 1100, 621 |7.60-7.87 m (5H, GH.), 6.18 m (2H, GH,), 5.03 s (5H,
835, 480 CHy), 4.92 m (2H, GH,), 2.25 s (3H, CH)
IX 1042, 1020, 980(3000, 1415, 1000, (1085) |7.62-7.92 m (5H, GH.), 7.15 s (1H, CH), 6.22 m (2H,
825, 485 CH,), 4.85 s (5H, GHy), 4.75 m (2H, GH,))
Xl 1518, 1245, 10823000, 1412, 1100, 3430 (OH)|7.28-7.52 m (5H, GH.), 4.68 s (1H, CH), 4.18 m (4H,
1048, 1022, 978830, 480 CH,), 4.01 s (5H, GH,), 2.76 s (1H, OH)
X {1509, 1262, 10823000, 1415, 1108, 3420 (OH)|7.26-7.48 m (5H, GH.), 4.16 m (4H, GH,), 4.00 s (5H,
1052, 1021, 9821000, 828, 480 CHy), 2.72 s (1H, OH), 1.97 s (3H, CH
Table 2. Yields, melting points, and elementahalyses of compounds-1X, XII, Xl
Found, % Calculated, %
Compd. Yield, % mp, °C Formula
no. Fe N Fe N
\% 76 161-163 15.03 15.12 C,,H;,CIFeN,O, 15.24 15.28
Vi 52 156-158 14.56 14.84 C,sH:CIFeN,O, 14.68 14.72
Vil 65 165-167 12.28 12.51 C,gH;sCIFeN,O, 12.62 12.67
ViiI 48 161-164 12.36 12.29 C,H;.CIFeN,O, 12.23 12.27
IX 40 188-19¢° 13.08 13.07 C,gH;sBF,FeN, 12.99 13.03
Xl 54 138-139 15.42 15.58 C,gH.cFeN,O 15.51 15.56
Xl 48 125-126 14.87 14.91 C,oH;sFeN,O 14.93 14.97
2 With explosion.® With decomposition.

(1-Phenyltetrazol-5-yl)ferrocenyl carbocation tetra-
fluoroborate (IX). To 0.214 g (Immol) of formyl-
ferrocene |1 ) and 0.146 g (Immol) of 1-phenyl-
tetrazole Il ) in 3 ml of mixture of glacialacetic acid

solution of NgCQ;, and the mixture was vigorously
stirred for +1.5 h at room temperature. Then the
organic layer was separated, and the water layer was
extracted with ether (230 ml). The combined

(2 ml) and acetic anhydride (1 ml) was carefully organic solutions were washed witvater, driedwith

added dropwis®.18 ml of 45% HBFR. The reaction
mixture was stirred for 6 h at 885°C. After cooling

anhydrous Ns50,, and evaporated in a vacuum. The
residue was dissolved in 10 ml of benzemethanol

20 ml of anhydrous ethyl ether was added, and thenixture, 4:1, andapplied to a chromatographic

mixture was left overnight at-46°C. The separated
precipitate of saltiX was filtered off, washed with
15 of ether, and dried in &acuum-desiccator over

P,0c. Yield 0.194 g.

(1-Phenyltetrazol-5-yl)ferrocenylcarbinols (XII,
To a solution of 1 mmol of salvll -IX in
10 ml of chloroform wasadded 15 ml of 10% water

X).
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column packed withalumina. On removing the
solvent carbinols X, XI
methanotwater mixture, 3:1.

were crystallized from
Yields, physical

constants, and elemental analyses of compounds

38

V-IX, XIl,

Xl
In keeping with the cationic nature of compounds

are given in Table 2.

V-IX it was presumable that they would be fairly
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reactive electrophilic reagents in reactions withfiltered off, washed with 15 okther, and dried in a
nucleophilicsubstratesActually at the contact of the vacuum-desiccator over ,8.

solutions of the compounds in chloroform with the \p gnectra were recorded on spectrophotometers
water solution of sodium carbonate or of alkali the yp_>0 andiKs-29 from KBr pellets or from mulls in
reaction mixture practically immediately changes theyinera) oil. UV spectra were measured in dichloro-
color, and fromimmonium saltsV, VI form initial methane on spectromet&8F-46. 'H NMR spectra

compounds, 1ll, IV, from carbenium salt¥ll -IX"\,ere registered on spectrometer Bruker WP-200 SY
arise the corresponding ferrocenylcarbinXls, XIlI 200.13 MHz) in CECOOD for salts V-IX or
that by treatment with acids HX are easily converte eutéroacetone for 3a|coho|9(|l XIll . internal

into the initial salts. The structure otompounds f HMD
XIl, XIIl is confirmed by IR andH NMR spectra o o o ee S
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