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Literature data on the synthesis and structure of azepane, oxepane and
thiepane oximes were reviewed. Synthesis of novel heterocycles from
oximes of seven-membered heterocycles containing one heteroatom were
described. Biological activity of oximes of seven-membered heterocycles
with one heteroatom was also reviewed.
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INTRODUCTION

The oximes of seven-membered heterocyclic compounds containing one
heteroatom are widely used as intermediates in fine organic synthesis. In this
review, the principal methods for the preparation of azepane, thiepane and
oxepane aldoximes, ketoximes and amidoximes and their derivatives are
summarized. The principal methods for the investigation of the structure of the
oximes of seven-membered heterocyclic compounds with one heteroatom are
examined briefly with regard to isomerism. The reactions and biological activity
of the oximes of seven-membered heterocyclic compound containing one
heteroatom will be examined in the second part of the review.

1. SYNTHESIS OF OXIMES OF SEVEN-MEMBERED
HETEROCYCLIC COMPOUNDS WITH ONE HETEROATOM

1.1. Synthesis of azepane oximes

The classical method for the synthesis of azepane oximes is based on the
reaction of azepane ketones with hydroxylamine hydrochloride in the presence
of different bases [1], aqueous or aqueous methanolic solution of NaHCO; [2,
3] or pyridine in methanol or ethanol [4-6]. Azepane oximes 2 have been ob-
tained in the two-step reaction from the acid 1 in the presence of polyphosphoric
acid (PPA) and hydroxylamine hydrochloride [6].
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Hexahydro-2H-azepin-2-thione has been easily transformed to the oxime of
perhydro-2-azepinone in the system NH,OH-HCl / NaHCO;/ MeOH / PhH [7].
Cyclic enol ether 3 in the system NH,OH-HCI / NaHCO; / MeOH leads to
formation of oxime of azepinone 4 as single product [8].
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3-Oxime of 4-(phenylhydrazino)azepan-2,3-dione (6) has been prepared in
two steps by amination of morpholine derivative 5 in the presence of phenyl-
hydrazine and hydroxylamine hydrochloride [9]. Interaction of enamine 7 with
hydroxylamine hydrochloride affords oxime derivative 8 in 50% yield [10].
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Azepane oximes have been successfully obtained also by the nitrosation of
side chain of azepane derivatives. As nitrosation agents NaNO, / H,O / AcOH
[11], BUuONO / KHMDS (potassium bis(trimethylsilyl)amide)/ THF [12],
BuONO / KHMDS / PhMe [13], tert-BuONO / tert-AmONa / PhH / PhMe [14],
tert-BuONO / tert-BuOK / PhMe [15], tert-BuONO / tert-BuOK / CHCI; /
PhMe [16], iso-AmONO / HCI [4, 17] and iso-AmONO / LIHMDS / THF [18]

are used.
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Interesting is the fact that the reaction of 2,5-dihydrobenzo[f]azepin-2,5-
dion-3-ol (9) in the system NaNO, / NaOH (then 2M aqueous solution of
H,S0,) leads to formation of 4-oxime of 1H-benzo[bJazepin-2,3,4,5-tetraone
(10) [19]. Nitrosation of CH, group is the key step in the preparation of alkaloid
(+)-vincamine. Thus, the reaction of azepine derivative 11 with ferz-butyl nitrite
in the presence of NaHMDS (sodium bis(trimethylsilyl)amide) in THF afforded
a mixture of £- and Z-isomers of oxime 12 in 65% yield [20].

Derivatives of imidazoline or hexahydropyrimidine 13 in the presence of
trifluoromethanesulfonic acid undergo cyclization to bicyclic azepine oximes 14
in 62 and 90% yields [21]. Cyclization of amidoximes 15 in the presence of
Hg(II) salts yields bicyclic amidines 16 [22].
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1.2. Synthesis of oxepane oximes

Some methods have been dedicated to the synthesis of oxepane oximes [23].
Thus, interaction of oxepane ketones with hydroxylamine hydrochloride in the
presence of NaOAc/ EtOH [24] or pyridine/ EtOH leads to formation of
oxepane oximes [25].

1.3. Synthesis of thiepane oximes

Thiepane oximes typically have been obtained by treatment of the cor-
responding carbonyl compounds with hydroxylamine [26, 27] or hydroxylamine
hydrochloride [28, 29]. Synthesis of this class of compounds has been also
successfully carried out by two-step reaction starting from the ester 17. Thus,
cyclocondensation of the ester 17 in the presence of sodium ethylate and then
reaction with hydroxylamine afforded thiepane oxime 18 [30].
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The interesting synthesis of oxime of 2-thiabicyclo[3,2,2]non-5-en-3-one
(21) without separation of intermediates is described in patent [31]. Reaction of
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1,3-cycloheptadiene (19) with thiophosgene (20) in cyclohexane, with the
subsequent treatment of reaction mixture with hydroxylamine in methylene
chloride, leads to formaton of oxime 21 as single product.
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Thiepane oximes have been also obtained by the nitrosation of thiepane alkyl
derivatives in the systems BuONO / EtONa / EtOH [32, 33], PentylONO / HC1/
Et,0 [34] or iso-AmONO / HC1/ Et,O [35].

Hydrogenation of 4-nitro-2,3-dihydrobenzo[b]thiepine 1,1-dioxide (22) in
the presence of 10% Pd/C in dioxane affords oxime 23 in 68% yield [36]. The
interaction of nitro derivatives 24 with trifluoromethanesulfonic acid leads to
formation of the intermediate salts 25. Methanolysis of salts 25 gives benzo-
thiepane oximes 26 in 70-83% yields [37].
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2. STRUCTURE

One of the most reliable methods for determination of the structure of the
isomeric oximes of seven-membered heterocyclic compounds containing one
heteroatom is the NMR spectroscopy. The 'H NMR spectra of oximes of
azepane [18, 21, 37-39] and thiepane [40] have been investigated in details.

27

However, only the structure of 10-(hydroxyimino)-10,11-dihydrodibenz[b,f]-
azepin-5-carboxamide has been determined by the X-ray crystallographic
analysis. Compound 27 undergoes crystallizations forming dimeric structure.
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Torsion angle C(11)-C(10)-N(10)-O(10) in dimeric crystals of the compound
27 was —0.3(5) or —1.4(4)°. The asymmetric dimer of compound 27 crystallizes
with four molecules of ethanol [41].

IR spectroscopy has been also used to study the structure of azepane [4] and
thiepane [32] oximes.

The irradiation of E-isomer of 10-(hydroxyimino)-10,11-dihydrodibenz[b,f]-
azepin-5-carboxamide (Sunset CPT lamp, >290 nm) in the system acetonitrile —
water leads to formation of the Z-isomer[41].

3. REACTIONS OF SEVEN-MEMBERED HETEROCYCLIC
COMPOUNDS WITH ONE HETEROATOM

3.1. Synthesis of O-alkyl derivatives of oximes
3.1.1. O-Ethers of azepane oximes

The principal method for the preparation of O-ethers of azepane oximes is
the alkylation of the corresponding oximes with alkyl halides in the system
K,CO3;/ Me,CO [42]. Beside this O-ethers of azepane oximes are obtained from
the corresponding carbonyl compounds and O-alkyl derivatives of hydroxyl-
amine in the presence of pyridine in methanol [43], pyridine in ethanol [9] or
sodium acetate in acetic acid [44]. Reaction of oxime of azepan-2-one with
dimethyl acetylenedicarboxylate (DMAD) in acetonitrile gives a mixture of E-
and Z-isomers of oxime ethers 28 and 29 in the ratio 8:1 [45].
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Synthesis of O-acyl derivatives of azepane oximes have been studied in
details in two articles [37, 41]. Thus, interaction of oxime 30 with tetra-
hydrofuran-2,5-dione (31) in the system pyridine / CH,CI, at 20 °C affords the
acyl derivative 32 in 48% yield [41].
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Thermal reaction of the nitro derivative 33 in benzene in the presence of
triethylamine gives four-cyclic intermediate 34. The subsequent reaction of this
compound with phenyl isocyanate (35) leads to formation of O-acyl derivative
of azepane oxime 36 in 20% yield [37].
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3.1.2. O-Ethers of oxepane oximes

O-Ethers of oxepane oximes have been obtained from the corresponding
oximes in the system alkyl halide / NaNH- / PhH [46]. Ring opening / oximation
reaction of 4-methyl-4-pentyl-3,8-dioxabicyclo[3.2.1]octan-1-0l (37) by potas-
sium acetate in methanol with subsequent reaction with methoxyamine hydro-
chloride affords 3-hydroxy-6-methoxyimino-2-methyl-2-penthyloxepane (38) in
92% yield [47].
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Reaction of O-benzyl hydroxylamine 39 with diethyl azodicarboxylate
(DEAD) and triphenylphosphine gives a mixture of isomeric oxepane O-benzyl
oximes 40 (yield of the E-isomer 22%, of the Z-isomer 13%) and of azepane 41
(yield 43%) [48]. The treatment of the sulfonate 42 with K,CO; in acetone
affords a mixture of ether of oxepine oxime 43 and azepan-2-one 44 [49].
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Radical oxidation of the steroid derivative 45 with lead tetraacetate in the
presence of calcium carbonate and iodine leads to formation of a mixture of O-
methyloxime 46 and macrocyclic compound 47 [50].
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3.1.3. O-Ethers of thiepane oximes

Some works have been dedicated to the synthesis of acyl derivatives of
thiepane oximes [51-53]. For example, dibenzothiepin-10-one oxime 48 and
acetic anhydride in the presence of pyridine at room temperature gives the
corresponding acetate 49 in 86% yield [53].
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3.2. Transformation of oxime group

Hydrogenation of azepane oximes to the corresponding primary amines have
been easily realized in the systems 10% Pd/C/MeOH [54], 10% Pd / C / EtOH /
HCI / H,O [18, 55] or 10% Pd/C/EtOH [13]. Reductive amidation of the
azepane oximes or oxime acetates is described in some articles [1, 12, 56].
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Thus, the reaction of the four-cyclic derivative of azepane oxime 50 with zinc
dust afforded acetamide 51 in 87% yield [1]. Hydrogenation of O-acetyloxime
52 in the presence of catalytic amounts of PtO, in acetic acid and pyridine leads
to formation of amide 53 in 44% yield [56].

Alkaloid (+)-vincamin 55 has been obtained recently by the two-step re-
action from azepane oxime 12. Thus, deoximation of compound 12 in the
system paraform / TsOH / AcOH gives ketone 54. Subsequent reaction of the
compound 54 with potassium tert-butoxide gives (+)-vincamine 55 in 40%
yield [56].

(CHO),

TsOH

54 55

Thiepane oxime 56 has been easily transformed to the corresponding amine
57 by reduction with LiAlH, in tetrahydrofuran [57].

S S
LiAlH, THF
—. _OH H .
N NH,

56 57

3.3. Synthesis of the novel heterocyclic compounds from oximes
of seven-membered heterocycles containing one heteroatom

The recent advances in the synthesis of heterocyclic systems have been
described in the reviews [58, 59]. In this chapter, specific reactions involving
cyclization of oximes of seven-membered heterocyclic compounds containing
one heteroatom will be set out in details.

Some works have been dedicated to the synthesis of five-membered
heterocyclic compounds (such as furans, isoxazoles and oxazoles) from oximes
of seven-membered heterocyclic compounds with one heteroatom. Thus, inter-
action of azepine oxime ether 58 with a mixture of formic and phosphoric acids
at 60 °C affords 5,7-dihydro-6H-[1]benzofuro[3,2-d][1]benzazepin-6-one (59)
in the yields up to 74% [44].
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The treatment of 3,4-dihydro-4-hydroxymethylen-[1]benzothiepin-5(2H)-
one (60) with hydroxylamine hydrochloride in acetic acid leads to formation of
a mixture of isoxazolines 61 and 62. Formation of product 61 (yield 4%)
proceeds via the oxime intermediate [60]. Reaction of thiepine oxime 63 with
butyllithium and then with ethyl acetate afforded isoxazoline 64 as single

product [61].
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Thermal recyclization of O-ether of oxepane oxime 65 in the refluxing o-
dichlorobenzene gives oxazole 66 in 41% yield [62].
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The cyclization of adducts of addition of DMAD to the derivative of azepan-
2-one oxime gives different products. Thus, thermal reaction of E-isomer of
azepine oxime 28 affords a mixture of pyrimidone 67 and 1,2,4-oxadiazole 68
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(in ratio 7:3) as result of 1,3-rearrangement of compound 28. However, Z-
isomer 29 under similar conditions gives only oxadiazole 68 [63].

The rearrangement of O-ether of azepane oxime 69 leading to formation of
1,2,3,4-tetrahydrochromeno[3,4-b]pyridin-5-one (74) has been investigated in
the article [64]. Mechanism of this reaction includes the acidic hydrolysis of
oxime 69 to imine salts 70 with subsequent alcoholysis to oxolactam interme-
diate 71. Product of cyclization of oxolactam 72 in trifluoroacetic acid affords
benzofuroazepine 73 in 95% yield. However, intermediate 71 under the alcoho-
lysis conditions gives pyridocoumarin 74 in 69% yield.

PHCH,O, éo Hel . - ~NH
N on 4 NH oH NH
o H™ g o 0 0~ ~o
70 74

69 71

Ny CFCOH NH
> o}
0
o 5 OH
73 72

Synthesis of indolonaphthyridines, e.g. alkaloid apotacamine, from oximes
of azepinocarbolines by ring contraction has been studied in two works [14, 65].
The reaction of oxime 75 with ethoxyethanol in the presence of alkali with
subsequent acidic hydrolysis has been found to lead to the formation of indolo-
naphthyridine 76 [14]. Similar reaction of oxime 77 with concentrated H,SO,
affords apotacamine 78 in 42% yield [65].
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Novel four step method of synthesis of the novel heterocyclic system
oxazinoazepines from 4-oximes of azepin-4,5-diones has been described [4].
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Thus, the reductive amidation of oxime 79 leads to formation of amide 80.
Reduction of this amide 80 with sodium borohydride in ethanol affords dia-
stereomeric carbinols 81 and 82, which have been separated using the column
chromatography. Hydrolysis of amide groups in compounds 81 and 82 gives the
amines 83 and 84, correspondingly. Final products 85 and 86 have been obtained
by the cyclization of amines 83 and 84 in the system NaH / PhMe at 80°.

Beckmann rearrangement of azepine [6, 66, 67] and oxepine [23] oximes to
corresponding cyclic amides has been successfully realized in the presence of
PPA [23, 66, 67] or SOCI, [6]. Thus, the reaction of azepine oxime 87 in
thionyl chloride gives 8-nitro-1,3,4,6-tetrahydrobenzo[b][1,4]diazocin-2,5-dione
(88) in 80% yield [6]. Oxime of 4,5-dihydrobenzo[bJoxepin-3-one (89) and
PPA at 90°C afforded selectively the derivative of 1,4-oxazocine 90 [23].
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4. BIOLOGICAL ACTIVITY OF OXIMES OF SEVEN-MEMBERED
HETEROCYCLIC COMPOUNDS WITH ONE HETEROATOM

4.1. The action on the cardiovascular system

The first investigation of azepine amidoxime 91 as hypertensive agent has
been carried out more than fifty years ago [68]. Oxepine oximes 92 have been
shown to exhibit high hypertensive activity [69].

_N._NH,
HO g/
N 0] OH
X, /O\/‘\/NHR
OO
R = Alk
91 92

Azepine oximes have been also used in the treatment of diabetes of types 1
and 2 [70]. Beside this, the derivatives of azepan-3-oxime have been used as
potentiators of 6-hydroxytryptophan. These compounds exhibit a wide range of
activities on the blood circulatory system [71].

4.2. Action on central nervous system

At the end of the sixties the results of investigation of antidepressive activity
of oxepine and thiepine oximes 93 have been described in patent [72]. Beside
this, the high anticonvulsant activity of dibenzazepine oxime derivatives 94 has
been presented [41]. Azepine oximes show also high activity on muscarinic
receptors [73].
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93 94

4.3. Analgesic activity

Oximes of azabicycloalkanones, including azepine derivatives, exhibit high
analgesic activity [74].

4.4. Diuretic activity

Potassium salt of azepine oxime 95 was investigated as the diuretic agent
[38].
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4.5. Antiviral activity

Azepine oxime derivatives 96 and 97 have been tested as the antiviral agents
against HIV-1 [75-77]. Among these oximes, the compound 98 possessed
ICs0 = 0.06 uM against HIV-1. Azepine oxime derivative 99 has been screened
as the potent inhibitor of vesicular stomatitus virus G protein movement in the
plasma membrane [78].
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4.6. Oximes of azepine and thiepine as fungicides,
insecticides and nematocides

The derivatives of oximes of thiepine [31] and azepine [79] exhibit high
fungicidal and insecticidal activity. Beside this, azepine oximes (for example,
compound 100) have been tested as nematocides [80, 81].
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Acknowledgement

This work was supported by the project of ESF Foundation of Latvia
(Project N 2009/0197/1DP/1.1.1.2.0/APIA/VIAA/014).

217



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

218

REFERENCES

Rinehart, K.L., Jr., Kobayashi, J., Harbour, G.C. Gilmore, J., Mascal, M., Holt, T.G., Shield,
L.S., Lafargue, F. (1987). Eudistomins A-Q, B-carbolines from antiviral Caribbean Tunicate
Eudistoma Olivaceum. J. Am. Chem. Soc., 109 (11), 3378-3387.

Ulrich, H., Tucher, B., Richter, R. (1978). Macrocyclic ureas as masked isocyanates. J. Org.
Chem., 43 (8), 1544—-1546.

Thakore, P.V. (1988). Studies in the synthesis of amidoxime. Synthesis of hexahydro-2-H-
azepin-2-one oxime. J. Indian Chem. Soc., 65 (10), 800—804.

Booker-Milburn, K.I., Dunkin, LR., Kelly, F.C., Khalaf, A.I., Learmonth, D.A., Proctor, G.R.,
Scopes, D.I.C. (1997). Azabenzocycloheptanones. Part 20. Synthesis and cyclization of 4-
amino-1,2,3.4-tetrahydro-1(1H)benzazepines. J. Chem. Soc., Perkin Trans. 1, (21), 3261-3274.
Pawar, V.G., Bhusare, S.R., Pawar, R.P., Bhawal, B.M. (2002). Studies in large ring
compounds: synthesis of some new morphanthrindines and diazocines. Synth. Commun., 32
(13), 1929-1936.

Spuxore, [I.B., [1aBap, B.I'., bxycape, C.P., Xanrapre, P.B., Bubxyre, }0.b., IlaBap, P.II.
(2004). IIpocroit meron momydeHus 1,3,4,6-teTparuapo-1,6-6eH30anazonnH-3,5-110HOB.
JKOpX, 40 (4), 603—-604.

Behringer, H., Meier, H. (1957). Uber héhere N,N’-alkylen-harnstoffe und —thioharnsstoffe.
1. Lactamoxime und deren lossenlemlagerung zu N,N’-alkylen-harnstoffen. Lieb Ann.
Chem., 607 (1), 67-76.

Richter, R., Tucker, B., Ulrich, H. (1983). Synthesis and reactions of cyclic carbodiimides. J.
Org. Chem., 48 (10), 1694-1700.

El From, H. Pera, M.H., Leclerc, G., Pitta, .LR. (2003). Synthesis of new azepanedione
oximes. Heterocycl. Comm., 9 (1) 13—18.

I'mymxos, P.I'., CmupnoBa, B.I'., 3acocoBa, .M., OBuapoBa, U.M. (1975). UccnenoBanue
nakramoB. 26. “IlepeaMmuHupoBaHHe E€HAMHUHOB O-OKCOJIAKTAMOB W HOBBIH CHHTE3
o—amuHoKkanponaktama. XI'C, (6), 798-801.

Szabo, L., Kolonits, P., Kalaus, G., Szantay, C., Kalman, A., Parkalnyi, L., Kojtar, M.,
Angyan, J. (1984). Synthesis of Vinca alkaloids and related compounds. Part 18.
Stereochemical investigations on some intermediates leading to (+)-vincamine. J. Chem.
Soc., Perkin Trans. 2, (10), 1629-1636.

Fuwa, H., Okamura, Y., Morohashi, Y., Tomita, T., Iwatsubo, T., Kan, T., Fukuyama, T.,
Natsugari, H. (2004). Highly efficient synthesis of medium-sized lactams via intramolecular
Staudinger—aza-Wittig reaction of w—azido pentafluorophenyl ester: synthesis and biological
evaluation of LY411575 analogues. Tetrahedron Lett., 45 (11), 2323-2326.

Fauq, A.H., Simpson, K.M., Maharvi, G.M., Golde, T., Das, P. (2007). A multigram
chemical synthesis of the y-secretase inhibitor LY411575 and its diastereoisomers. Bioorg.
Med. Chem. Lett., 17 (22), 6392-6395.

De Bruyn, A., Eeckhaut, G., Villaneuva, J., Hannart, J. (1985). Synthesis and "H NMR study
of 3,4-diethyl-1,2,3,3a,4,5-hexahydrocanthinone-6. Tetrahedron, 41 (23), 5553-5561.

Szabo, L., Kalaus, G., Szantay, C. (1983). Synthesis of Vinca alkaloids and related
compounds. 15. A new synthetic route to (+)-Vincaminic and (+)-Apovincaminic esters.
Arch. Pharm., 316 (7), 629-638.

Szabo, L., Dobay, L., Kalaus, G., Gacs-Baitz, E., Tamas, J., Szantay, C. (1987). Synthesis of
Vinca alkaloids and related compounds. 34. Synthesis of (3S,14S,16S)-Bromovincamines
and Bromoapovincamines by regioselective bromination. Arch. Pharm., 320 (9), 781-789.
Proctor, G.R., Smith, B.M.L. (1978). Azabenzocycloheptenons. Part 19. Formation of some
heterocyclic annelated compounds from 1,2,3,4-tetrahydro-1-benzazepine derivatives. J.
Chem. Soc., Perkin Trans. 1, (8), 862—870.

Mitchell, D., Hay, L.A., Koenig, T.M., McDaniel, S., Nissen, J.S., Audia, J.E. (2005).
Classical and dynamic resolution of 1-amino-3-methyl-1,3,4,5-tetrahydrobenzo[d]azepin-2-
one. Tetrahedron: Asymm., 16 (23), 3814-3819.

Guzikowski, A.P., Cai, S.X., Espitia, S.A., Hawkinson, J.E., Huettner, J.E., Nogales, D.F.,
Tran, M., Woodward, R.M., Weber, E., Keana, J.F.W. (1996). Analogs of 3-hydroxy-1H-1-
benzazepine-2,5-dione: structure—activity relationship of N-methyl-D-aspartate receptor
glycine sites. J. Med. Chem., 39 (23), 4643—4653.

Desmaéle, D., Mekouar, K., D’Angelo, J. (1997). Stereocontrolled elaboration of quaternary
carbon centers through the aymmmetric Michael-type alkylation of chiral imines/secondary
enamines: enantioselective synthesis of (+)-Vincamine. J. Org. Chem., 62 (12), 3890-3891.



21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Coustard, J.-M., Soro, Y., Siaka, S., Bamba, F., Cousson, A. (2006). Synthesis of 6- to 10-
membered ring (E)-hydroxyiminohydroazaazoniabenzocycloalkanes derivatives from
cyclization of 2-nitromethylene-1-(w-phenylalkyl)imidazolidine or 2-nitromethylene-1-(®-
phenylalkyl)hexahydropyrimidine in trifluoromethanesulfonic acid. Tetrahedron, 62 (14),
3320-3328.

Mobhrle, H., Lessel, J. (1992). Bicyclische a-hydroximinoamidine. Arch. Pharm., 325 (1) 23—
27.

Huckle, D., Lockhart, .M., Wright, M. (1972). 4,5-Dihydro-1-benzoxepin-3(2H)-one, N-
substituted 2,3-dihydro-1,5-benzoxazepin-4(5H)-ones, and related compounds. J. Chem.
Soc., Perkin Trans. 1, 2425-2427.

Tamiya, J., Sorensen, E.J. (2003). A spontaneous bicyclization facilities a synthesis of (-)-
hispidospermidin. Tetrahedron, 59 (35), 6921-6932.

Brown, B.R., Tyrrell, A.W.R. (1984). Dimeric and trimeric flavonoids containing
cyclopentane ring: 6,7-dialkyl-6a,7,13,13a-tetrahydro-6H-7,13-methano[ 1 ]benzopyrano[3,4-
c][1]benzoxepins. J. Chem. Soc., Perkin Trans. 1, 1963—1970.

Laudon, J.D., Sloan, A.D.B., Summers, L.A. (1957). Extrusion of sulphur. 1. Formation of
phenanthrenes from dibenzol[b,f]thiepins. J. Chem. Soc., 3814-3418.

Lumma, W.C., Jr., Dutra, G.A., Voeker, C.A. (1970). Synthesis of two benzothiacyclanones
via a novel two-carbon ring expansion of thiolactons with vinylllithium. J. Org. Chem., 35
(10), 3442-3444.

Pellicciari, R., Natalini, B. (1977). Ring expansion of thiochroman-4-one and
isothiochroman-4-one with ethyl diazo(lithio)acetate to tetrahydrobenzothiepin-B—ketoesters.
J. Chem. Soc., Perkin Trans. 1, (16), 1822—1827.

Traynelis, V.J., Love, R.F. (1964). Seven-membered heterocycles. 2. The reactions of
benzo[b]thiepin 1,1-dioxide. J. Org. Chem., 29 (2), 366-369.

Leonard, N.J., Figueras, J., Jr. (1952). Rearrangement of a-thiaketones during Clemmensen
reduction. J. Am. Chem. Soc., 74 (4), 917-920.

Magee, T.A., Battershell, R.D., Limpel, L.E., Ho, A W.W., Friedman, A.J., Corkins, H.G.,
Brand, W.W., Buchman, R., Storace, L., Osgold, E.R. (1983). Biologically active
hydroximidates and thiohydroximidates and carbamate ester derivatives thereof. Eur. Pat.
51990; C.A., 1983, 98, 89174d.

Smrz, R., Jilek, J.O., Sindelar, K., Kakag, B., Svatek, E., Holubek, J., Grimova, J., Protiva,
M. (1976). 5 (or 4)-Arylthio-3-methylthiopyrimidines as potential intermediates in the
synthesis of tricyclic pyrimido systems. Coll. Czech. Chem. Commun., 41 (9), 2771-2787.
Kimoto, S., Okamoto, M., Yabe, K., Uchida, T., Matsutaka, Y. (1968). Syntheses of 10,11-
dihydrodibenzo[b,f]thiepin derivatives. Yakugaku Zasshi, 88 (10), 1323-1328.

Huckle, D., Lockhart, .M., Webb, N.E. (1971). 4-Amino-2,3,4,5-tetrahydro-1-benzoxepin-
5-ols, 4-amino-2,3,4.5-tetrahydro-1-benzothiepin-5-ols, and related compounds. J. Chem.
Soc., C, 2252-2260.

Bianchi, M., Butti, A., Pfeiffer, U., Rossi, S., Barzaghi, F. (1986) Compounds with anti-
gastric secretion and antiulcer activity. 5. Derivatives of 3,3,4a,5,7,11b-hexahydro-2H,5H-
benzo[1,4]cyclohep[1,2-b][1,4]oxazine and related products. Farmaco, 41 (3), 229-256.
Coustard, J.-M. (2001). Synthesis of six- to nine-membered ring oximinoorthodithiolactones
by cyclization of nitroketene S,S-acetals in trifluoromethanesulfonic acid. Eur. J. Org.
Chem., (8), 1525-1531.

Dehaen, W., Hassner, A. (1991). Cycloadditions. 45. Annulation of heterocycles via
intramolecular nitrile oxide — heterocyclic cycloaddition reaction. J. Org. Chem., 56 (2), 896-
900.

Nishijima, K., Nishida, H., Yamashita, Y., Ito, M., Onuki, Y., Mizota, M., Miyano, S.
(2000). Synthesis and diuretic activity of bicyclic fused heterocycles containing oxime-O-
sulfonic acid moiety. Eur. J. Med. Chem., 35 (2) 227-240.

Coustard, J.-M. (1999). 1-Amino-2-nitroethene derivatives in triflic acid: NMR study and
triflates formation from their hydroxynitrilium ions. Tetrahedron, 55 (18), 5809-5820.
Raj$ner, M., Bartl, V., Sindelar, K., Svatek, E., Holubek, J., Metys, J., Protiva, M. (1979).
Synthesis of new dibenzo[b,e]thiepin derivatives related to antidepressant Prothiadene. Coll.
Czech. Chem. Commun., 44 (8), 2536-2549.

Learmonth, D.A., Benes, J., Parada, A., Hainzl, D., Beliaev, A., Bonifacio, M.J., Matias,
P.M., Carrondo, M.A., Garrett, J., Soares-da-Silva, P. (2001). Synthesis, anticonvulsant

219



42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

220

properties and pharmacokinetic profile of novel 10,11-dihydro-10-oxo-5H-dibenz[b,f]-
azepine-5-carboxamide derivatives. Eur. J. Med. Chem., 36 (3), 227-236.

Aichinger, G., Behner, O., Hoffmeister, F., Schiitz, S. (1969). Basische tricyclische
oxyimino-dther und ihre pharmakologischen eigenschaften. Arzneim. Forsch., 19 (10), 838—
845.

El From, H., Pera, M.-H., Leclerc, G., Tranqui, D., Corompt, E., Bessard, G., Devillier, P.
(1999). New calcium antagonists: synthesis, X-ray analysis, and smooth muscle relaxing
effect of 3-[O-(benzyl-substituted)-oximino-ethers]hexahydroazepin-2,3-diones. Bioorg.
Med. Chem., 7 (8), 1655-1663.

Stukenbrock, H., Mussmann, R., Geese, M., Ferandin, Y., Lozach, O., Lemcke, T., Kegel, S.,
Lomow, A., Burk, U., Dohrmann, C., Meijer, L., Austen, M., Kunick, C. (2008). 9-Cyano-1-
azapaullone (Cazpaullone), a glycogen synthase kinase-3 (GSK-3) inhibitor activating
pancreatic f3 cell protection and replication. J. Med. Chem., 51 (7), 2196-2207.

Crescenzi, B., Kinzel, O., Muraglia, E., Orvieto, F., Pescatore, G., Rowley, M., Summa, V.
(2004). Tetrahydro-4H-pyrido[1,2-a]pyrimidines and related compounds useful as HIV
integrase inhibitors. PCT Int WIPO Pat. 200458756; C.A., 2004, 141, 123647d.

Harrow, T.A., Harrison, C.E., Williamson, W.R.N. (1971). The preparation of derivatives of
dibenz[b,dJoxepin. J. Chem. Soc., C, 2098-2104.

Wachter, M.P., Hajos, Z.G., Adams, R.E., Werblood, H.M. (1985). Synthesis and
interconversion of oxepanes and bicyclo[3.2.1[octanes. J. Org. Chem., 50 (13), 2216-2220.
Maurer, P.J., Miller, M.J. (1981). Mycobactins : synthesis of (-)-Cobactin T from e-
hydroxynorleucine. J. Org. Chem., 46 (13), 2835-2836.

Fennell, K.A., M6llmann, U., Miller, M.J. (2008). Syntheses and biological activity of
Amamistatin B and analogs. J. Org. Chem., 73 (3), 1018-1024.

Khripach, V.A., Zhabinskii, V.N., Kotyatkina, A.l., Fando, G.P., Zhiburtovich, Y.Y.,
Lyakhow, A.S., Govorova, A.A., Groen, M.B., van der Louw, J., de Groot, A. (2001).
Radical oxidation of 17-functionalized 14a-hydroxy steroids. Coll. Czech. Chem. Commun.,
66 (12), 1764-1776.

Stecoza, M., Al, A. (2000). New 6,11-dihydrodibenzo[h,e]thiepin derivatives. Note III.
Farmacia (Bucharest), 48 (5), 51-59; C.A., 2001, 134, 266196x.

Stecoza, M., Al, M. (2001). New 6,11-dihydrodibenzo[h,e]thiepin derivatives. Note IV.
Farmacia (Bucharest), 49 (6) 18-23; C.A., 2002,, 137, 169406v.

Catsoulacos, P., Camoutsis, C. (1976). Synthesis of 5,6-dimethoxythiophen-3H(2)one and
6,7-dimethoxythiochroman-2-one. Derivatives of tetramethoxy-10,11-dihydrodibenzo[b,f]-
thiepin-10-one. J. Heterocycl. Chem., 13 (6), 1315-1317.

Hoffmann-Emery, F., Jakob-Roetne, R., Flohr, A., Bliss, F., Reents, R. (2009). Improved
synthesis of (S)-7-amino-5H,7H-dibenzo[b,d]azepin-6-one, a building block to y-secretase
inhibitors. Tetrahedron Lett., 50 (46) 6380—6382.

Flohr, A., Galley, G., Jacob-Roetne, R., Kitas, E.A., Peters, J.-U., Wostl, W. (2005).
Carbamic acid alkyl ester derivatives. US Pat. 200575327; C.A. 2005, 142, 373708c.

Ogawa, H., Yamashita, H., Kodo, K., Yamamura, Y., Miyamoto, H., Kan, K., Kitano, K.,
Tanaka, M., Nakaya, K., Nakamura, S., Mori, T., Tominaga, M., Yabuuchi, Y. (1996).
Orally active, nonpeptide vasopressin V, receptor antagonists: a novel series of 1-[4-
(benzoylamino)benzoyl]-2,3,4,5-tetrahydro-1H-benzazepines and related compounds. J.
Med. Chem., 39 (18), 3547-3555.

Unterhalt, B., Mdéllers, M. (1990). Synthesis of thia-analogous cyclamates. Arch. Pharm.,
323 (5),317-318.

Abele, E., Lukevics, E. (2000). Recent advances in the synthesis of heterocycles from
oximes. Heterocycles, 53 (10), 2285-2336.

Abele, E., Lukevics, E. (2009). Synthesis of heterocycles from oximes. In: The Chemistry of
Hydroxylamines, Oximes and Hydroxamic Acids, The Chemistry of Functionl Groups. Ed. by
Z. Rappoport, J.F. Liebman. Wiley, Chichester, Pt. 1, pp. 233-302.

Bhattacharya, S., Mandal, A.N., Chaudhuri, S.R.R., Chatterjee, A. (1984). Synthesis and
stereochemical study on the reactions of some pyrrole derivatives. J. Chem. Soc., Perkin
Trans. 1, (1) 5-13.

Mercep, M., Mesic, M., Pesic, D., Dzapo, I. (2005). Preparation of 1-aza-2-oxa-
dibenzo[e,h]azulenes and their use for the manufacture of pharmaceutical formulations for
the treatment and prevention of central nervous system diseases and disorders. PCT Int.
WIPO Pat. 200549623; C.A. 2005, 143, 26588u.



62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

71.

78.

79.

80.

81.

Yokoyama, M., Irie, M., Sujino, K., Kagemoto, T., Togo, H., Funabashi, M. (1992). The
chemistry of terpens. Part 13. J. Chem. Soc., Perkin Trans. 1, (16), 2127-2136.
Ferrara, M., Crescenzi, B., Donghi, M., Muraglia, E., Nizi, E., Pesci, S., Summa, V.,

Gardelli, C. (2007). Synthesis of hexahydropyrimido[1,2-a]azepine-2-carboxamide deriva-
tives useful as an HIV integrase inhibitors. Tetrahedron Lett., 48 (47), 8379—8382.

I'mymxos, P.I'., 3acocoBa, 1.M., Osuaposa, .M., ConosseBa, H.Il., Aaucumona, O.C.,
Ieitakep, FO.H. (1978). UccnenoBanue makramoB. 32. AHopManbsHast peakius @umrepa O-
(enmnokcuma o-okcokanpoiakrama. X7 C, (11), 1504-1507.

Szabo, L., Marvanyos, E., Toth, G., Szantay, C., Jr., Kalaus, G., Szantay, C. (1986).
Synthesis of Vinca alkaloids and related compounds. 30. Total synthesis of Tacamine,
Apotacamine, and their 20-epimers. Heterocycles, 24 (6), 1517-1525.

Confalone, P.N., Huie, E.M. (1987). Syntheses of carbon-bridged dibenzazocines and
dibenzodiazocines. Regiochemical control elements in the Beckmann rearrangement. J. Org.
Chem., 52, (1), 79-83.

Pigeon, P., Decroix, B. (1997). Tetracyclic systems: synthesis of isoindolo[1,2-
b]thieno[2,3(3,2 or 3,4)-e][1,3]thiazocines and isoindolo[2,1-a]thieno[2,3(3,2 or 3,4)-f][1,4]
and [1,5]-diazocines. J. Heterocycl. Chem., 34 (2), 375-380.

Mull, R.P. (1959). Heterocyclic—lower alkylamidoximes. US Pat. 2897195; C.A., 1960, 54,
1576b.

Tandon, V.K., Kumar, M., Awasthi, A.K., Saxena, H.O., Goswamy, G.K. (2004). Potential
hypotensive agents: synthesis and hypotensive activity of oxime ethers derived from 1-
naphthoxepines and related compounds. Bioorg. Med. Chem.Lett., 14 (12), 3177-3180.
Yanetoku, Y., Negoro, K., Onda, K., Hayakawa, M., Sasuga, D., Nigawara, T., likubo, K.,
Moritoto, H., Yoshida, S., Ohishi, T. (2006). Aromatic-ring-fused pyrimidine derivatives.
PCT Int. WIPO Pat. 2006040966; C.A., 2006, 144, 412534f.

Nedelec, L., Frechet, D., Dumont, C., Kannengiesser, M.H. (1977). Neue benzazepine: deren
salze, herstellungsverfahren und diese enthaltende pharmazeutische zusammensetzungen.
Ger. Pat. 2714442; C.A., 1978, 88, 22674s.

Aichinger, G., Schuetz, S., Hoffmeister, F. (1968).Basically substituted oximes of 6,11-
dihydrodibenzo[b,e]azepin- and thiepin-11-ones and their production. UK Pat. 1123527,
C.A., 1968, 69, 106577h.

Chen, H.-H., Namil, A. (1999). Oximino-piperidine, -pyrrolidine and —azepine derivatives,
their preparation and their use as muscarine receptor (ant-)agonists. PCT Int. WIPO Pat.
9932445; C.A., 1999, 131, 58752m.

Lauffer, D.J., Moos, W.H., Favia, M.R., Tecle, H., Thomas, A.J. (1991). Azabicyclo and
azacyclo oxime and amine cholinergic agents and pharmaceutically acceptable salts thereof.
Eur. Pat. 445731; C.A., 1992, 116, 6419d.

Wild, H., Roeben, W., Aichinger, G., Paessens, A., Petersen-von Gehr, J. (1993). Amino-
alkyl-substituted 5,6-dihydrodibenzo[b,e]azepin-6,11-dion-11-oximes. Eur. Pat. 544168;
C.A., 1993, 119, 139141r.

Wild, H., Roeben, W., Paessens, A., Petersen-von Gehr, J. (1993).6-Thiono-5,6-dihydro-
dibenz[b,e]azepin-11-ono-oximes and their use as retroviral agents. Eur. Pat. 544169; C.A.,
1993, 119, 160150c.

Wild, H., Roeben, W., Aichinger, G., Paessens, A., Petersen-von Gehr, J. (1993).Use of 5,6-
dihydrodibenz[b,e]azepine-6,11-dione-11-oximes for the preparation of antiretroviral agents.
Eur. Pat. 544171; C.A., 1993, 119, 160151d.

Pelish, H.E., Westwood, N.J., Feng, Y., Kirchhausen, T., Shair, M.D. (2001). Use of
biomimetic diversity controlled synthesis to discover Gelanthamine-like molecules with
biological properties beyond those of the natural product. J. Am. Chem. Soc., 123, (27),
6740-6741.

Reichel, E., Gaetzi, K. (1971). 3-(Carbamoyloximo)-azacycloheptan-2-one, verfahren zu
ihrer herstellung und diese enthaltende schaedlingsbekaempfungsmittel. Ger. Pat. 2035137;
C.A., 1971, 74, 99908q.

Reichel, E., Gaetzi, K. (1974). 3-Carbamoylaminoazacycloheptan-2-ones. US Pat. 3801571;
C.A., 1974, 81,2787c.

Gaetzi, K. (1972). 1-Substituted 3-(carbamoyloxyimino)azacycloheptan-2-ones. Ger. Pat.
2227224; C.A., 1973, 78, 71940c.

221



VIENU HETEROATOMU SATUROSU SEPINLOCEKLU
HETEROCIKLISKO SAVIENOJUMU OKSIMI

E. Abele, R. Abele, L. Golomba,
J. Visnpevska, T. Beresneva, K. Rubina

KOPSAVILKUMS

Apkopoti literatiiras dati par azepana, oksepana un tiepana oksimu sintézi un
struktiiru, ka arT dati par jaunu heterociklu sintézi no septinloceklu hetero-
ciklisko savienojumu ar vienu heteroatomu oksimiem. Darba ped€ja nodala
apkopoti dati par septinloceklu heterociklisko savienojumu ar vienu hetero-
atomu okstmu biologisko aktivitati.

Iesniegts 29.09.2011
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