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Abstract—Methyl 4-bromo-3-oxo-2,2,4-trimethylpentanoate reacts with zinc and arylglyoxals yielding
6-aroyl-3,3,5,5-tetramethyl-2,3,5,6-tetrahydropyran-2,4-diones. The latign phenylhydrazine afford
6-(1-aryl-2-phenylhydrazonomethyl)-3,3,5,5-tetramethyl-2,3,5,6-tetrahydropyran-2,4-diones.

In contrast to substituted2,3,5,6-tetrahydro- spectra.The!H NMR spectra contain characteristic
pyran-2,4-diones no published data is available [1proton signals§ ppm) in the region$.07-6.19 and
on their analogs containing an aroyl group & 0.87-1.58 belonging respectively to the methine
position of the pyrarring. Aiming to synthesize this proton (CHO) and to the protons of four methyl
kind of compounds we carried out a reaction ofgroups (CMg, CMe,). In the IR spectray cmh)
methyl 4-bromo-3-0x0-2,2,4-trimethylpentanoateappear the absorption bands of the keto group from
(1) with zinc and arylglyoxalslll . We established the aroyl moiety, of thé&keto and lactone grougsom
that the synthesis was successful when the procesise heterocycle in the region 1681B95,1720-1725,
was performed stepwise along the following schemel745-1765 respectively.

Zinc enolatell was prepared in the first stage, In order to evaluate the reactivity of 6-aroyl-
from bromoderivativd and zinc in ethyl etheethyl 3,3,5,5-tetramethyl-2,3,5,6-tetrahydropyran-2,4-
acetatemixture, 3: 1, andhen thereto arylglyoxadll diones and to obtain therefrom new nitrogen-contain-
was added. The reactidretween zinc enolatd and ing derivatives we studied the reaction of compounds
arylglyoxal occurred exclusively at the aldehydeVa, c, e-g with phenylhydrazine.

group to afford zinc bromide alcoholat®/ that The attack of nucleophilic reagent resultigther
cyclized under the reaction conditions to furnish the,, ¢ ation of the corresponding phenylhydrazone
target product, 6-aroyl-3,3,5,5-tetramethyl-2,3,5,6+y, occur either at the carbon atom from the C=0
tetrahydropyran-2,4-dioneV-j), in 80-93% yield  g.0/15 in the aroyl moiety or on the carbon atom of
(Table 1). the C=0 group in the heterocycle. The study revealed
The composition and structure of compountls-j  that the reaction took the firgbute, and as aesult
were proved by elemental analysés, NMR and IR pyrandionesVa, ¢, e-g with phenylhydrazine give
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Table 1. Yields, melting points, IR andH NMR spectra, an@lemental analyses @&-aroyl-3,3,5,5-tetramethyl-2,3,5,6-tetrahydropyran-2,4-diok@sj

. IR spectrum ¥, cm™) 'H NMR spectrum §, ppm) Found, % Calcd., %
< |Yield| mp,
2. oC Formula
g RCO| co co CMe,, CMe, -CHO- R C | H C | H
ol %
SR (ketone)(lactone

Va | 80 | 92-93 {1680 | 1720 | 1750 |0.93s, 1.39s, 1.45s, 1.50&19s |7.58 t, 7.75 t, 8.13 dPh) |69.84|6.53|C,H,,0, |70.00|6.61
Vb | 84 |124-125(1690 | 1720 | 1755 |0.91s, 1.40s, 1.45s, 1.5P&15s |2.44s (Me), 7.38 d, 8.03 170.71{6.88|C,;H,,0, |70.82|6.99
(4-MeGH, )
Vc | 82 |105-106|1680 | 1725 | 1750 |0.87s,1.27s,1.33s,1.47/6.58s |1.13 t, 2.60 q (Et), 7.13 d|71.41|7.26/C,H,,0, |71.50|7.33
7.77 d (4-EtCH, )
vd | 91 |149-150{1680 | 1715 | 1750 |0.97s, 1.37s, 1.45s, 1.5Y%57s |1.22s (-Bu), 7.40 d, |72.55|7.84|C,H,0, |72.70/7.93
7.80 d (4¢BuGH,)
Ve | 85 |113-114|1680| 1715 | 1760 |0.91s, 1.30s, 1.37s, 1.4}%51s |7.10d.d,8.00d.d (4-FGH,) |65.68|5.80|C,H,,FO, |65.75|5.86
Vi | 86 |125-126{1690 | 1720 | 1765 |0.95s, 1.39s, 1.46s, 1.49&17s |7.62 d, 8.15 d(4-CICH,) |62.14|5.47|C,H,,CIO, |62.24/5.55
Vg | 90 |119-120{1690 | 1720 | 1765 |0.94s, 1.39s, 1.47s, 1.50&17s |7.76 d, 8.08 d(4-BrCH,) |54.30|4.75|C,H,,BrO, |54.41|4.85
Vh | 89 |152-153|1680 | 1720 | 1745 |0.97s, 1.41s, 1.58s 1.37/6.61s |7.20-7.60 m (GH;C.H,), |75.32/6.23|C,,H,,0, |75.41|6.33
7.65 d, 8.00 d (§H:C,H.)
Vi | 91 [132-133(1695| 1725 | 1755 |1.00s, 1.30s, 1.42s, 1.5f%13s |2.13s(Me), 6.83s (M€H,)|70.90|7.84{C,H,,0, [71.03|7.95
Vj | 93 |163-164|1695| 1720 | 1745 |1.05s, 1.33s, 1.45s, 1.58507s |2.03s, 2.10s (Me), 7.02$71.51|8.15/C,H,0, |71.67|8.23

(MeGH, )

Table 2. Yields, melting points, IR andH NMRspectra, ancelemental analyses of 6-(1-aryl-2-phenylhydrazonomethyl)-3,3,5,5-tetrame@§l-&-
tetrahydropyran-2,4-dione¥la-e

. IR spectrum ¢, cm™) 'H NMRspectrum §, ppm) Found, % Calcd., %

< Yield,| mp,

2, °c Formula

% . (6{0) CcO NH | CMe,, CMe, [-CHO- Ph-NH-, Ar C H C H

o %
SR (ketone)| (lactone
Vla | 65 |179-181| 1720 | 1745 |3330|1.27s,1.30s| 5.18s |6.75 t, 6.94 d, 7.12 t (PhN)|72.35/6.52|C,,H,,N,O, |72.51| 6.64
1.35s, 1.43s 7.47m, 7.52m (Ph), 9.02(\H)

Vib | 45 |136-137| 1720 | 1750 |3360 [1.20s, 1.30s| 4.93s |1.20 t, 2.63q (Et), 6.6%.40m|73.25|4.11|C,,H,N,O, |73.44| 7.19
1.45s (PhN, 4-EtGH, ), 7.63 s(NH)

Vic | 61 |191-192| 1720 | 1750 |3350 |1.15s, 1.30s| 4.87s |6.57-7.47 m (PhN, 4-F¢H,), |69.01|5.98|C,,H,,FN,0, [69.10| 6.06
1.43s 7.50s(NH)

vid | 60 |205-207| 1720 | 1750 |3345[1.16s,1.30s| 4.88s |6.57-7.55 m (PhN,4-CICH,), |66.03|5.70| C,,H,,CIN,O, |66.25| 5.81
1.43s 7.58s(NH)

Vle | 64 |202-204| 1720 | 1750 |3355[1.13s,1.23s| 4.83s |6.60-7.63 m (PhN,4-BrCH,), |59.48|5.13| C,,H,,BrN,O, [59.60| 5.23
1.40s 7.67s(NH)
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rise to 6-(arylphenylhydrazonomethyl)-3,3,5,5- tetra-group in the regions 17201745-1750, 3330-3360
methyl-2,3,5,6-tetrahydropyran-2,4-dionesVig-€).  respectively.

PANH Me Me0 EXPERIMENTAL
PhNHNH, WK Me

Va, ¢, e-g o Ar—C=A o Me 'H NMR spectra of compoundgc-e, h-j, Vb -e
0 were registered irCDCIl; solutions on spectrometer

Via_e RYa-2310 (60MHz), of compoundsva, b, f, g, Vla
in DMSO-dg solutions on spectrometer Bruker DRX-

VI, Ar = Ph @), 4-EtGH, (b), 4-FGH, (c), 500 (500MHz). TMS wasused as internaleference.

4-CICH, (d), 4-BrGH, (e). IR spectra were measured on spectrophotometer

. UR-20 from individual compounds.
For interpretation of the results obtained we used

simulation of phenylhydrazine nucleophilic attack on 1h€ guantum-chemical calculations were carried
the carbons of keto groups Ma molecule by semi- ©Out on PC Pentium 200 MMX using a software
empirical procedure SCE MO LCAO in AM1 approx- packageMOPAC 7.0 [3] with Complete optimization
imation [2] applying the method of reaction co- Of all geometrical parameters.

ordinate. As the latter werehosen the interatomic 6-Aroyl-3,3,5,5-tetramethyl-2, 3,5, 6-tetrahydro-
distances [(C—N). We calculated the formation pyran-2,4-diones (Vaj). To 4 g of fine zinc turnings
enthalpy AH; of a supermoleculeMa)---phenylhydr-  in a mixture of 15 ml of anhydrous ethyl ether and
azine by scanning the interatomic distari¢€--N) 5 ml| of anhydrous ethyl acetate was adde@4 mol
from 3.00 to 1.55A with a step of0.01 A. It turned  of methyl 4-bromo-3-oxo0-2,2,4-trimethylpentanoate.
out that theAH; value increased monotonicalfyom  On completion of the reaction the mixture was heated
-348.6 t0-195.7 kJ mol* at the attack on benzoyl for 30 min. Thereaction mixture was then cooled,
carbonyl, and from-333.3 t0-148.8 kJ mol' at the 0.033 mol of arylglyoxal solution in 10 ml of
attack of the ¢=0 carbonyl.Since the second curve anhydrous benzene wasded, the mixture was boiled
is located higher than théirst as regards the\H;  for 20 min, cooled, hydrolyzed with 5% hydrochloric
axis, the energy consumption at the attack orf C acid, and the reaction products weegtracted into
should be considerably greater apparently due to thether. Theorganic layer was dried with anhydrous
steric hindrances from the methyl grougdached to sodium sulfate, the solvents were distilledf, and
C?®and C. This is the reason why among the reactioncompoundsVa-j were recrystallized from methanol
products we did not find phenylhydrazones alternativgTable 1).

to the abovementioned. 6-(Arylphenylhydrazonomethyl)-3, 3,5, 5-tetra-

The calculations also show that the phenyl-methyl-2,3,5,6-tetrahydropyran-2,4-diones (Viae).
hydrasone withsynorientation of the phenyl sub- To 0.004 mol ofcompoundVa, ¢, e-g dissolved in
stituent and NHPh group with respect to C=N bond 10-15 ml of glacial acetic acid was addéd006 mol
is by 30.09 kJ maft more stable that the correspond- of phenylhydrazine. The mixture was stored at room

ing anti-isomer. temperature for 410 days,then the separated preci-
The vyields of phenylhydrazonesvia-e are Pitate of phenylhydrazone was filtered off and twice
45-65% (Table 2). recrystallized from methanol (Table 2).

Their composition and structure were confirmed
by elemental analysesH NMR and IR spectra. In REFERENCES
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