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Abstract

We report here on the synthesisflialkoxymethyloximes from the corresponding oximes
and the appropriate trialkyl orthoformate. The products were applied as the sources of C-H
fragment which was then transferred to the selected molecules.

As a part of our continuous efforts concerning the synthesis and applications of var-
ious selective reagents in organic chemigiry6] we would like to describe our results
on O-alkylated oximes. We recently introduced hydrazides of aliphatic, aromatic and
heteroaromatic acids as well as arylsulfonyl hydrazines as convenient carriers of a C-H
fragment[7,8 Those hydrazino derivatives were transformed either with triethyl ortho-
formate (TEOF) or with diethoxymethyl acetate to the corresponding hydrazones. The
latter compounds were found to serve as sources of a C-H fragment when reacted with
the appropriate substrates. Searching for the other carriers of C-H fragment, oximes
seemed to be promising candidates to reach the same goal. Our investigation in this di-

rection is reported here. Dimethylglyoxirhend cyclohexanone oxing&were selected
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as a stable, simple, cheap and commercially available starting materials. Thus, di-
methylglyoximel was heated under reflux with an excess of TEOF to give the mixture
of bis-O-alkylated producBa and mono©-alkylated analogu8b, the ratio being about

5:3 (Scheme 1). All attempts to obtain exclusivédyfailed, even on prolonged heating
with a large excess of TEOF. Similar§a and4b were prepared in the ratio of about

3:2 from 1 and trimethyl orthoformate (TMOF). Separation of the mixt8a&b or

4al4b was performed by radial chromatography leading to Bar8b, 4a and4b. Furt-

hermore, cyclohexanone oxirBewas treated with TEOF to give the corresponding de-

rivative 5.
Scheme 1
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Our initial studies involvedbis-O-alkylated oximes3a and4a, as well as mon®-
alkylated derivatives3b, 4b and 5, with the regard to their ability to transfer a C-H
fragment to another molecule. It is well known that hydrazones can be prepared by
exchange reactions of hydrazines with oxif#8sOne could have expected similar
transformations oO-alkylated oximes with monosubstituted hydrazines, but it was not

found to be the case. Although compourdd$ did react with 3-chloro-6-hydrazino-
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pyridazine 6), the isolated products were not hydrazones but 6-chloro-1,2,4-
triazold4,3-b]pyridazine {) accompanied by the parent oxih®r 2. It means thaO-
alkylated oximes3-5 acted in fact as the carriers of a C-H fragment (Table 1). The
reactivity ofbis-O-alkylated dimethylglyoxime8a and4a with 3-chloro-6-hydrazino-
pyridazine is similar to that of mor@-alkylated derivatives3b and 4b; the only
difference being the number of C-H fragments (two or one), available for the transfer to
6. The above observation indicates that a mixtur@éa(8b or 4a/4b may be used instead

of pure reagents, so the separation of the products from the crude reaction mixtures is

not required. This assumption was indeed supported by separate experiments.

Table 1. Reactions 0O-Alkylated Oximes witl6.

_ NHNH _ N
| 3-5 N
—_— >
/
c \N/N c \N/N\/
7

6
Entry Reagent Molar Ratio  Time (h} Yield of 7

Reagent 6 (%)°
1 3a 057:1 3 58
2 3b 11:1 2.5 67
3 4a 053:1 4 63
4 4b 1:1 4.5 48
5 5 1:1 1.5 58

& Reactions were performed under reflux in 2-PrOH.
P |solated yields are given.

The above results clearly show thatalkylated oximes3-5 can be applied as
building blocks in the formation df,2,4-triazole ring. It was reasonable to use the same
reagents in the construction of other ringg.imidazole or oxazole. To do so, we per-
formed ring closure 0b-phenylenediamine8] yielding benzimidazole9). Initial at-
tempts were carried out in refluxing ethanol and gave after the period of over 30 hours

manly unchange@®, accompanied by small amounts@®fBetter results were obtained
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using DMF as a solvent (Table 2). It should be noted that diethoxymethylene derivati-
ves3a or 3b reacted faster than dimethoxymethylene analodaes 4b. The reason is
not well understood, but similar factor seems to play an important role also in the trans-

formation ofo-aminophenolX0) to benzoxazolel(l).

Table 2. O-Alkylated Oximes Applied for the Synthesis of Benzimidaz8)e (

3
L, L,
3-5 >
—> /
NH, N
8 9
Entry Reagent Molar Ratio  Time (h} Yield of 9
Reagent 8 (%)°
1 3a 05:1 3 77
2 3b 11:1 2.5 87
3 da 05:1 15 46
4 4b 1:1 14 65
5 5 1:1 1.5 60

& Reactions were carried out under reflux in DMF.
P |solated yields are given.

As it is evident from Table 3, a treatmentl®with O-alkylated oximesSa, 3b and
5 required more than 30 hours to give moderate yields1ofOn the other hand, an
application of reagenta or 4b on o-aminophenol under the same conditions led only
to the traces of the expected products. Benzoxazole was always accompanied (entries:
1-3) by a certain amount @fformylaminophenol. The latter compound seems to arise
from the hydrolysis 0b-diethoxymethylaminophenol, which is supposed to be the first
product when the reagent attackaminophenol. Although anhydrous ethanol was used
as a solvent, a small amount of water, needed for the hydrolysis, was probably present
in the reaction mixture. An alternative pathway for the formatiotd2yfwhich would
involve the addition of water to the position 2 of benzoxazole is unlikely under neutral

conditions. On the contrary, thermal dehydratiom-aicylaminophenols is the method
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of choice for the preparation of benzoxazqMd. It is worth mentioning that all

attempts to obtaidl from 10 and reagent8-5 in refluxing DMF resulted in complex

mixtures and were not investigated further.

Table 3. Transformations of-Aminophenol (0) with O-Alkylated Oximes.

@OH ©:O -
3or5 >
NH, N NHCHO
10 11

12
Entry Reagent Molar Ratio Time (h}  Yields of11
Reagent 10 and12 (%)"°
1 3a 058:1 31 34 (15)
3b 11:1 33 31(9)
3 5 1.05:1 38 34 (19)

@ Reactions took place under reflux in EtOH.
P |solated yields are given.
“Yields of 12 are indicated in parenthesis.

In conclusion, we have described new carriers of C-H fragments, which were ob-

tained from dimethylglyoxime or cyclohexanone oxime and TEOF or TMOF. Although

new reagent8-5 are less reactive thaacylalkoxymethylene hydrazong4g, they can

be applied for the formation of either condensed 1,2,4-triazole or imidazole ring under

neutral conditions.
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Experimental

Melting points were determined on a Kofler micro hot stage. NMR spectra were re-
corded on a Varian EM 360L instrument. IR spectra were obtained with Perkin-Elmer
727B and 1310 spectrometers. Elemental analyses (C, H, N) were performed with a
Perkin-Elmer 2400 CHN Analyser. TLC was carried out on Fluka silica gel TLC plates
(F2s4). Column chromatography was performed on Fluka silica gel 6G-428mesh).
Radial Chromatography was carried out with a Harison Research instrument, model
7924 T, employing Merck silica gel 60 RE 3-Chloro-6-hydrazinopyridaziné) was
prepared as described in the literaird. All other compounds were used without
purification as obtained from commercial sources (Fluka, Merck, Aldrich). Isolated
products: 6-chloro-1,2,4-triazd,3-b]pyridazine 7),[12] benzimidazole9),[13] benz-
oxazole (1)[14] and o-formylaminophenol 12),[14] were identical (IR, NMR, mp)

with the compounds prepared following known procedures.

Reaction of Dimethylglyoxime with Triethyl Orthoformate.

A mixture of1 (1 g) and TEOF (3 ml) was heated under reflux for 13 hours. The
reaction mixture was evaporated to dryness and the residue separated by radial chroma-
tography using petroleum ether : ethyl acetate (10 : 1) as a solvent tusg»€dieth-
oxymethyl)dimethylglyoxime 3a, 1.491 g, 54%) an@®-(diethoxymethyl)dimethylgly-
oxime @b, 0.559 g, 30%).

3a mp 28 °C; IR: 2990, 2940, 2910, 1450, 1375, 1335, 1145, 1110, 1050, 985, 930
cm™; NMR (60 MHz, CDC}, 24 °C): 61.25 (t, 12HJ = 7 Hz), 2.1 (s, 6H), 3.7 (q, 8H,

J =7 Hz), 5.83 (s, 2H). Anal. Calcd forfE,gN,Og: C, 52.48; H, 8.81; N, 8.74. Found:
C, 52.38; H, 9.02; N, 8.62.

3b: oil; IR: 3420, 2995, 2950, 2920, 1450, 1370, 1330, 1140, 1120, 1060, 970, 935
cm™; NMR (60 MHz, CDC}, 23 °C): 6 1.3 (t, 6H,J = 7 Hz), 2.1 (s, 6H), 3.76 (q, 4H,

J =7 Hz), 5.86 (s, 1H), 8.5 (s, 1H). Anal. Calcd faHGN,O4: C, 49.53; H, 8.31; N,
12.84. Found: C, 49.51; H, 8.43; N, 13.13.

Reaction of Dimethylglyoxime with Trimethyl Orthoformate.
A mixture ofl (1 g) and TMOF (7 ml) was heated under reflux for 42 hours. The

reaction mixture was evaporated to dryness and the residue separated by radial chroma-
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tography using petroleum ether : ethyl acetate (10 : 1) as a solvent tbig®€gdi-
methoxymethyl)dimethylglyoxime 4@, 1.043 g, 46%) andD-(dimethoxymethyl)di-
methylglyoxime 4b, 0.597 g, 37%).

4a: mp 34 °C; IR: 2935, 2840, 1445, 1365, 1330, 1220, 1200, 1140, 1110, 1050,
1010, 970, 910 ciy NMR (60 MHz, CDC}, 23 °C):52.1 (s, 6H), 3.4 (s, 12H), 5.75 (s,
2H). Anal. Calcd for @H>oN.Os: C, 45.45; H, 7.63; N, 10.60. Found: C, 45.25; H,
7.58; N, 10.37.

4b: oil; IR: 3400, 2940, 2840, 1445, 1360, 1335, 1220, 1200, 1115, 1090, 1045,
980, 910 crit; NMR (60 MHz, CDC}, 24 °C): §2.1 (s, 6H), 3.45 (s, 6H), 5.75 (s, 1H),
8.5 (s, 1H). Anal. Calcd for £114N,O,4: C, 44.20; H, 7.42; N, 14.73. Found: C, 43.81,;
H, 7.74; N, 14.32.

Synthesis of Cyclohexanone O-Diethoxymethyloxne (

A mixture of2 (0.5 g) and TEOF (2.5 ml) was heated under reflux for 8 hours. The
reaction mixture was evaporated to dryness and the residue was purified by column
chromatography using chloroform as a solvent to gvé&iethoxymethyl)cyclohexa-
none oxime %, 0.594 g, 63%): oil; IR: 2970, 2920, 2850, 1445, 1370, 1320, 1170, 1100,
1075, 985, 935, 890 ¢ NMR (60 MHz, CDC}, 24 °C):6 1.25 (t, 6H,J = 7 Hz),
1.43-1.9 (m, 6H), 2.052.65 (m, 4H), 3.7 (q, 4H] = 7 Hz), 5.73 (s, 1H). Anal. Calcd
for C;1H21NO3: C, 61.37; H, 9.83; N, 6.51. Found: C, 60.99; H, 9.65; N, 6.37.

Typical Procedure for the Formation of 6-Chloro-1,2,4-triaZd|8-bjpyridazine
(.

A mixture of the reager3a (378 mg) and 3-chloro-6-hydrazinopyridazirte 844
mgq) in 2-propanol (4 ml) was refluxed for 3 hours. Reaction mixture was then kept at 0
°C for 1 hour, the solid material was filtered off and treated with chloroform (15 ml) to
give unsoluble dimethylglyoxime (90 mg, 46%). Chloroform solution was evaporated to
dryness vyielding 6-chloro-1,2,4-triazpdp3-gpyridazine 7, 270 mg, 58%). mp
202-205 °C; lit.[12] mp: 203.5 °C.

Typical Procedure for the Preparation of Benzimidaz8é)e (
A solution of the reagerBa (200 mg) ando-phenylenediamine8( 135 mg ) in

DMF (2 ml) was heated under reflux for 3 hours. Solvent was evaporated under reduced
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pressure, the residue was treated with diethyl ether (2 ml) and the solid material was
filtered off giving benzimidazoled 114 mg, 77%): mp 17173 °C; lit.[13] mp:
170-172 °C.

Reaction of o-Aminophenol wighor 5. A General Procedure.

A solution of the reageri (203 mg) and-aminophenol 10, 98 mg) in anhydrous
ethanol (2 ml) was heated under reflux for 38 h. Solvent was evaporated under reduced
pressure and the products were separated by radial chromatography using petroleum
ether : ethyl acetate (5 : 1) as the solvent: benzoxaz®)e36 mg, 34%), mp 29 °C,
lit.[14] mp: 30-31 °C;o-formylaminophenol12, 23 mg, 19%), mp 12429 °C; lit.[14]
mp: 129-129.5 °C.
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Povzetek

Opisali sintezdD-dialkoksimetiloksimov iz ustreznih oksimov in primernih trialkil ortoformatov. Te
produkte smo uporabili kot izvore CH fragmenta, ki ga je toidgoc¢e prenesti na izbrane molekule.



