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The synthesis of the title compounds starts from methyl (3-subst. phenoxy)alkanoates 11 which
are reduced to the corresponding aldehydes and then transformed to oximes V by reaction with
hydroxylamine. Reduction with borane—pyridine complex gives the hydroxylamines VI which
on diacetylation and partial deacetylation provide the hydroxamic acids VIII.

The leucotrienes' (LTA4, LTB4, LTC4, LTD4, and LTE4) formed in organism by
the bioconversion of arachidonic ((all-Z)-5,8,1 1,14-eicosatetraenoic) acid catalyzed
by the enzyme 5-lipoxygenase2 are considered to be significant mediators of inflam-
matory and allergic reactions3. Thus e.g. LTC4 and LTD4 are efficient broncho-
constrictors of human bronchi4 and LTB4 exhibits a strong chemotactic factor for
Ieucocytes5 and causes inflammatory skin diseases such as psoriasis6 and contact
dermatitis7. Hence, an inhibition of the enzyme 5-lipoxygenase, i.e. the initial step
of formation of leucotrienes in organism, can possess therapeutic effect. From the
mechanism of action of iron in the lipoxygenase from soya beans8 it was deduced
that the active site of 5-lipoxygenase from mammals contains iron. On this basis
a hypothesis has been formulated that substances containing groups able to form
strong chelates with iron (such as e.g. hydroxamic acids) will be efficient inhibitors
of this enzyme. With regard to this presumption there were prepared a number
of efficient (both in vitro and in vivo) inhibitors of 5-lipoxygenase: analogues of
arachidonic acid9"°, hydroxamic acids derived from arylalkanoic acids11"2, and
substituted benzo-13 and acetohydroxamic acids'4. In connection with our earlier
studies'52° in the area of antiinflammatory agents based on aryipropionic acids,
the present paper describes the synthesis of N-[(3-substituted phenoxy)alkyl]aceto-
hydroxamic acids VIII (Scheme 1). The aim of the work is to verify the effect of
3-alkoxy or 3-phenoxy group in the aromatic ring (compounds Vilib —V1III) as
well as the effect of the length of and substituents in the N-[(3-butoxyphenoxy)]alkyl
chain of the compound (VIIIg — VIIIj) on the inhibition of the enzyme 5-lipoxy-
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1318 Svoboda, Pale&k:

genase and/or cyclooxygenase. The introduction of p-isobutylphenyl group in com-
pound VIIIj was meant as an attempt at incorporation of the skeleton of well-known
antiinflammatory agent — ibuprofen. All reaction steps of the synthesis were verified
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N-[(3-Substituted Phenoxy)alkyl]acetohydroxamic Acids 1319

by simultaneously carrying out the transformations with the nonsubstituted com-
pounds ha — Villa. Detailed description of syntheses of compounds JIb —Vilib
is given in Experimental. The other substances were synthesized in the same way.

The aldehydes lila —IIIh and ketones III —IIj represent key intermediates in the
syntheses of compounds VIII. In contrast to the ways described for syntheses of
phenoxyacetaldehyde (lila, refs2' -23) or 2-methoxyphenoxyacetaldehyde24, we syn-
thesized the aldehydes lila —IlIh from the readily available phenoxyalkylesters
ha —lIh which were prepared in the usual way25 -27 i.e. by alkylation of the respec-
tive 3-alkocy- (Ia —Id) or 3-phenoxyphenol (le) with methyl chioroacetate, 2-bromo-
propanoate, or 5-bromovalerate in refluxing acetone in the presence of anhydrous
potassium carbonate and a catalytic amount of sodium iodide. The esters Ila —hIh
were obtained in good yields (Table 1) and characterized by their IR and 1H NMR
spectra (Table H).

In next step the esters IJa —IIh were reduced29 with diisobutylaluminium hydride
in toluene at —78°C. At the given conditions the reduction selectively produces the

TABLE I

Conditions and results of syntheses of esters ii

Ester Reaction Yield, B.p., Formula Calculated/Found

time, h °C/kPa (Mol. mass)
% H

lIaa 10 96 123_126119b

Jib 6 86 157_162/2.0c

lic 10 77 145—150/027 C13H1804 6552 76l

(23&3) 6541 748
Ild 10 91 165— 170/027 C17H2604 6936 &90

(294'4) 6911 &86

lie 10 90 173—177/013 C16H1604 70.57 592
(2723) 7043 584

hf 10 91 150—156/013 C15H1404 6975 46
(25&3) 6958 528

Jig 40 60 150— 154/027 C14H2004 6665 7.99
(252'3) 6644 781

iih 3 62 150—I55/067 C16H2404 6854 863

(2804) 6837 &49

a Mass spectrum: 166 (68) M, 108 (8), 107 (100) (M — COOCH1), 79 (26), 78 (13), 77 (87), 65
(11), 59 (4), 51 (26); b b.p. from ref.28 130°C/186 kPa; C ref.25 gives b.p. 134°C/0053 kPa.
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corresponding aldehydes lila —IIih. The reaction mixture from the reduction of
ester ha was analyzed by means of GC-MS: It contained the raw aldehyde lila,
a small amount of the starting ester ha, and about 2% 2,4-diphenoxy-3-hydroxy-
butanal (IX) formed by aldolization of lila. Therefore, the aldehydes Ilib —IIIh
were not isolated as analytically pure substances but, instead, were submitted to
subsequent reaction without purification. Only a small part of the aldehydes was
purified by flash chromatography and used for spectral characterization (Table. III)
and for transformations to the corresponding semicarbazones (Table IV). The. ketones
Iii and hf were prepared by heating 3-butoxyphenol with co-bromoacetophenone
and o)-chloro-4-isobutylacetophenone, respectively, in acetone in the presenc of
potassium carbonate.

TABLE II

Spectral characteristics of the esters II

Ester IR spectrum, cm1 1H NMR spectruma

,

Jib
.

lIe

1 758, 1 740, 1 602, 1 595 377s (0C113), 80s (OCH3), 462 s (CH),
1493, 1155 648—658 m and 7l9 dd (4 H, arorn.), .14,5 = 8-2

1 759, 1 740, 1 602, 1 593 097 t (CH3); .1= 7-0, 147 m (CFI2), 174 m (CH2)
1493, 1155 381 s (OCH3), 392 t (CH2O), 4-62 s (CH3),

6-45—6-58 m and 7-16 dd (4 H, arom.), .145 = 8-2

lId

..

1 755, 1 736, 1 598, 1 500 0'88 t (CR3), 130 m ((CH2)4), 144 m (CH2), 17 m
1 489, 1174, 1152 (CH2), 3-80 s (OCH3), 3-90 t (CH2O), .1= 7-6,

4-6! s (CH2), 6-44—6-56 m and 7-16 dd (4 H, arorn.)

lie
,

1 748, 1 738, 598, 1 592 379 5 (OCH), 461 s (CH2), 5'03 s (CH2O),
1.490, 1173, 1 152 649—6-66 m and 718 dd (4 H), 7-31—7-43 m

(5 .11, arom.)

hf',
,

1749, 1 739, 1 608,1 586 3-78 s (OCH3), 4-60 (CH2), 6-58—-6-67 m and
1 168, 1 143 700—737 m (9 H, árom.)

JIg
,.

.

flh

•

'

1 750, 1 735, 1 600, 1 590 096 t (CH3), J = 74, 147 m (CH), 1-60 t (CH3),
1 491, 1178, 1155 .1= 7-0, 174 m (CH), 3-75s (OH3), 3-92

.', .

(CH2O), 475 q (CH), 6-40—653 m and 7-14 dd
.

. (4H, atom.), .145 82
'1730, 1 600, 1 588, 1 490 0-97 t (CH3), 148 m (CH2), 174 m (CH2), 181 m
¶1. 1'78, 1150,., . ((CH)2), 2-39 t (CH2), 3-68 s (0C113), 3-92 m''''' (2>< CH2O), 645 m and 715 dd (4 H, arom),

= 8-1

*.....,. 5' t• ,. . •,, '. .•• •
a :; • ,

, ••' , ' . ' .
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In the third step of reaction the carbonyl compounds III were converted31'32
into the corresponding oximes Va— Vj by reaction with hydroxylamine hydrochloride
in ethanol—pyridine medium; the oximes were purified by recrystallization or by

TABLE III

Spectral characteristics of the aldehydes III and ketones Iij, IIj

Aldehyde IR spectrum, cmt NMR spectrumil

lIla' 2 840, 2 730, 1 609, 1 599, 452s (CH2), 685—697 rn and 725 dd (5 H,arom.),
1 493, 1170 14,5 = 82, 980 s (CH=O)

378 s (OCH3), 456 s (CH2), 650 m and 718 dd
(4 H, arom.), 982 s (CH=O)
096 t (CH3), 145 m (CH2), 172 m (CH2), 391 t
448 s (CH2), 648 m and 713 dd (4 H, arom.),
978 s (CH=O)

089' t (CH3), / = 68,.129 m ((CH2)4), 143 m
(CH2), 173 m (CH2), 388 t (CH2O), 446 s (CH2),
648 .m and 7 11 dd (4 H, tr.om.), 970 s (CH=O)

.4'S! s (CH2), 495 s (CH2), 652 m, 713 dd and
733 m (9 H, arom.), 972 s (CH=O)

IlIf 2 840, 2 735, 1 730, 1 598, 442 s (CH2), 655 m and 700—730 m (9 H, arom.),
1 480,1181, 1156 . 97O s (C}f==O)

lug 2 850, 2 720, 1 734, 1 603, 097 t(CH3), J = 73, 123 m (CH2), 147 d (CH3),
1 587," 1 492, 1179, 1160 / = 69, 175 m (CH2), 393 t (CHO), 461 dq(CH),

641—6'58 m and 717 dd (4 H, arom.), 972 s

huh 2 890, 2720, 1 724, 1 603, 097-t'(CH3), J= 73, 148 m (CH2), !74 m (CH2),
1 590, 1 495, 1182, 1158. h81 in ((CH2)2), 238 t (CH2), 390 m (2 x CH2O),

64Q—fr60 m and 713 dd (4 H, arom.), /45 82,
978 s (CH=O)

lii . 1 703, 1 595, 1 490, 1174, 098.1 (CH3), / = 74, 147 m (CH2), 172 m (CH2),
1156 391 t çCH20), 526 s (3H2), 651 m and 716 dd

(4 H),'750 t, 760 t and 800 m (5 H, arom.)

hf ,
1 702, 1 605, 1, 595, 1 493, 092 d ((CH3)2), / = 62, 096 t (CH3), / 74,
1176, 1157

' 147 m (CH2), 172 m (CH2), 190 m (CH), 391

(C1-120), 526 s (CH25, 54m and 718 dd (4 H),
7'SO.cI and 790 d (4 H, arom.), /4,5 = 83

Ccllect. Cech. Chem. Commun :(VoI. 56) (1991)

IhIb 2 840, 1 728, 1 603, 1 590,
1491,1196,1153

IhIc 2 845, 1 735, 1 603, 1 590,

1 489, 1167, 1143

hId 2 840, 2 725, 1 730, 1 585
1 490, 1180, 1159

lIle 2 848, 1 735, 1 597, 1 485,

1181,1160

CJj Hz; b mass spectrum: 136 (46) (Mt, 108 (15), 107 (62) (M — CHO), 94(7), 70(21), 78(17),
77 (100), 65 (14), 51(29).

,
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column chromatography (Table V). The mother liquor after the recrystallization
of the crude oxime Va was submitted to chromatography to give small amount of
2,4-diphenoxy-3-hydroxybutanal oxime (X), i.e. the oxime of the aldehyde IX,
whose structure was confirmed by comparison (IR, MS) with the standard prepared
from compound IX.

The analysis of 'H NMR spectra of oximes Vd and Ve showed that the products
are mixtures of configurational isomers. It is known3437 that with the (E)-isomer
the chemical shifts of protons at x-position and in CH=N group are higher and
lower, respectively, than those in the (Z)-isomer.Also the chemical shift of the proton
in OH group of (E)-isomer is higher than that in the corresponding (Z)-isomer.
Using these facts we could assign the geometry configuration to the respective
oximes Vd and Ve (Table VI). The resulting characteristic values of the vicinal
coupling constant in CH—CH group were 36O and 55O Hz for the (E)- and (Z)-
-isomers, respectively. Thus it was also possible to assign the configuration to the

TABLE IV

Physico-chemical characteristics of the semicarbazones IV

Semicarbazone
M.p. °C
(Solvent)

Formula
(Mol. mass)

Calculated/Found

%C %H %N

IVa l485l515"
(f-PrOH)

C9H11N302
(l932)

55.95
5586

574
578

2175
2136

lVb 146—148
(EtOH)

C10H,3N303
(2232)

538l
5382

587
6O3

18'82
l886

lVc 146—149
(EtOH)

C,3H,9N303
(2653)

5885
5881

722
724

1584
1544

IVd 139—142

(EtOH)
C,7H27N303

(3214)
6353
64OO

847
851

13O7
1333

lVe 169—172
(EtOH)

C,6H,7N303
(2993)

642l
644O

573
5.94

14C4
1421

lvi 125—128

(EtOH/H20)
C,5H,5N303

(2853)
6315
6258

53O
55O

1473
1469

IVg 1525—1545

(EtOH)
C,4H21N303

(2793)
6O21
6O2O

758
758

15O4
1534

IVh 113—115

(EtOH/H20)
C,6H25N303

(3O74)
6252
624O

82O
&06

1367
1373

a Ref.30 gives m.p. 146°C.
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oximes Va — Vf. The compounds Va — Vc are pure (E)-isomers, compound Vd is an

(E + Z)-mixture (2: 1) on the basis of integral intensities of protons of CH2 and
CH groups, respectively, in the oxime Ve the ratio is (E) : (Z) 9 : 1, and compound
Vf contains the (Z)-isomer in the amount of ca 2%. The configurations were also
confirmed by measurements of JR and 'H NMR spectra of oximes Vd and Ve within
a dilution experiment. The JR spectra of the oximes exhibit a distinct increase of the
free OH group to the detriment of the associated form; the 'H NMR spectra show
a faster shift of signal of oxime OH group in (E)-configuration as compared with

TABLE V

Yields and physico-chemical characteristics of oximes V

Yield,
Oxime M.p.

%

Formula
, (Mol. mass) —

Calculated/Found

%N

54b 96—98'' C8H9N02 63-57 6-CO 9-27

(151-2) 64-03 598 9-18

56?' 100__102e C9H,,N03 59-66 6-12 773
(1812) 5943 6-01 7-78

Ic 58?' 63—66k C12H17N03 64-55 7-67 6-27

(223-3) 64-36 7-81 6-13

I'd 59" 64—66 C,6H25N03 6876 902 5-01

(279-4) 68-46 907 5-C9

Ic 55b lO5lO8 C15H,5N03 70-02 588 5-44

(257-3) 70-36 5-96 5-68

1] 64" 78_81e C,4H,3N03 69-11 5-39 5-76

(243-3) 6944 5-67 591

I'g 79?' 104—106" C,3H19N03 65-80 8-07 5-90

(237-3) 66-09 8-02 5-81

77?' l05—l08' C,5H23N03 67-91 8-74 5-28

(265-3) 67-48 8-68 5-44

Vi 97 7O—73 C18H2,N03 72-23 7-07 4-68

(299-3) 72-16 6-89 4-44

lj 94 oil C22H29N03 74-33 822 394

(355-5) 74-18 8-36 3-81

a Mass spectrum: 151 (40) M, 134 (12), 119 (14), 107 (42), 104 (15), 94 (100), 91(12), 77 (60),

65 (25), 57 (24), 51(22); b calculated on starting ester III; C ref.33 gives m.p. 95°C (petroleum
ether); d from ethyl acetate—heptane; e from dichloromethane—petroleum ether; from heptane;
g from chloroform—petroleum ether; h from benzene—petroleum ether.
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TABLE VI

IR and 1H NMR spectra of the oximes

Oxime 1R spectrum, cm1 1H NMR spectrum°

(E)-Va 3 590, 3300, 1 599, 1 588 522 d (CH2O), 685—695 m and 722 t (5 H, arom.),
1 497 703 t (CH), J = 3-80, 820 s (OH)

(E)-Vb 3 580, 3 300, 1 598, 1 492 3-81 s (OCH3), 4-89 d (OCH2), J= 360, 6-50 m
1196, 1152 and 721 dd (4 H, arom.), 703 t (CH), 893 s (OH)

(E)- Vc 3 582, 3 300, 1 600, 1 591 0-96 t (CH3), J = 74, 1-47 m (CH2), 1-72 m (CH2),
1 491, 1177, 1155 389 t (2 x CH2O), J— 64, 6-51 m and 7-13

(4 H, arom.), 705 t (CH), J— 3-10, 8-99 s (OH)
Vd 3 580, 3 300, 1 600, 1 590 0-90 t (CH3), 128 m ((CH2)5), 1-43 m (CH2), 177 m

1 489, 1170, 1151 (CH2), 392 t and 3-93 t (2 x CH2O), 4-63 dd
(OCH2-Z), J = 5-48, 4-87 dd (OCH2-E), J = 359,
6-47 —658 m and 7-18 dd (4 H, arom.), 703
(CH-Z), 763 t (CH-E), 7-83 s (OH-E), &17 s (OH-Z)

Ve 3 585, 3284, 1 600, 1 590 4-62 d (OCH2-E), J= 550, 487 d (OCH-,-Z),
1 491, 1176, 1153 J= 3-60, 5-04 s (CH2O), 6-52—6-64 m and 7-18

(4 H), 7-3—745 m (5 H, arom.), 7-02 t (CH-Z),
7-61 t (CH-E), 802 s (OH-E), 8-43 s (OH-Z)

Vf 3 580, 3 285, 1 605, 1 583 4-62 d (OCH2-E), J = 5-50, 487 d (OCH2-Z\
1 491, 1168, 1140 J= 3-60, 6-59—6-70 m and 7-13 t (4 H), 723

and 7-32—-738 m (5 H, arom.), 7-03 t (CH-Z),
7-61 t (CH-E), 8-69 s (OH-E), 8-48 s (OH-Z)

Vg 3 585, 3 307, 1 602, 1 588 0-99 t (CH3), J= 74, 148 m (CH2), 150 d (CH3,
1 492, 1181, 1157 J= 6-5, 176 m (CH2), 3-93 t (CH2O), 546 q (CH),

J= 6-5, 6-45—6-53 m and 713 t (4 H, arom.),
6-77 d (CH), J = 6-0, 825 s (OH)

V/i 3 598, 3 300, 1 602, l 590 097 t (CH3), J = 74, 1-48 m (CH2), 1-68 m (CH-),
1 495, 1182, 1156 1-76 m (CH2), 1-83 m (CH2), 2-44 m (CH2), 3-96 m

(2 x CH2O), 643—6-51 m and 7-13 t (4 H, arom.),
6-73 t (CH), J = 548, 792 s (OH)

Vi 3 580, 3 320, 1 600, 1 590 096 dt (CH3), 1-47 m (CH2), 1-73 m (CH2), 3-90
1 490, 1175, 1145 (CH2O), 3-91 t (CH2O), J=— 6-5, 4-89 s (CH2-Z),

5-25 s (CH2-E), 6-45—6-55 m and 7-15 t (4 H), 7-30 to.
7-60 m, (5 H, arom.), 8-44 s (OH-Z), -92 a (OH-E)

Vj 3 580, 3 285, 1 595, 1 585 0-89 d ((CH3)2), J = 6-9, 0-95 t (CH3), J = 74,
1 484, 1172, 1140 1-44 m (CH2), 1-72 m (CH2), 1-85 m (CH), 2-44 d

(CH2), 3-92 t (CH2O), 4-87 s (CH2O-Z), 5-24 s
(CH2O-E), 6-48—6-57 m and 7-17 t (4 H), 7-12 d
and 7-55 d (4 H, arom.), J = 84

a j in Hz.

Cotlect. Czech. Chem. Commun. (Vol. 56) (1991)
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the (Z)-form. From these results and the data published38'39 about analogous com-
pounds it is possible to deduce also the configurations of ketoximes Vi and Vj which
represent equimolecular mixtures of (E)- and (Z)-forms (Table VI).

The next step in the synthesis of the hydroxamic acids VIII consisted in the reduc-
tiont4'404' of oxime Va with a complex of borane and tetrahydrofurane or pyridine
to give the hydroxylamine Via. This product — without purification — was sub-
mitted to acetylation with acetanhydride in pyridine in the presence of catalytic
amounts of 4-dimethylaminopyridine to give the N,O-diacetyl derivative VIia. It was
found that the borane—pyridine complex gives higher yields of the hydroxylamine
Via without formation of undesirable side products. Then the N,O-diacetylhydroxyl-
amines Vila —VIij were obtained in good yields (Table VII). The structure of the

TABLE VIE

Yields and physico-chemical characteristics of compounds VII

Yield,
Compound

%,

Formula
(Mol. mass)

Calculated/Found

%N

Vila 87 C12H15N04 60-74 6-37 5-90
(237-3) 60-44 6-26 5-88

VIIb 75 C1H17NO5 5841 6-41 524
(267-3) 58-18 6-36 5-09

VIIc 83 C16H,3N03 62-11 7-49 4.53
(309 4) 62-01 1-66 418

VIId'4 73 C20H31N05 66-45 8-55 3-83
(365-5) 66-41 8-60 3-68

VIle 86 C19H21N05 6646 616 408
(343-4) 66-21 6-11 3-89

Viii 66 C18H19NO 65-63 5-81 4-25
(3294) 65-37 6-03 411

VIIg 73 C17H25N05 63-14 779 433
(323-4) 63-28 7-94 416

VlIh 54 C19H29N05 64-94 8-32 3-99
(351-4) 64-67 8-06 3-88

VIII 52 C,2H27N05 68-56 7-06 3-63
(385-4) 68-62 7-11 3-48

ViIjb 66 C26H15N05 70-72 5-71 3-17
(441-6) 70-50 688 3-02

'4M.p. 42—43°C (hexane); b m.p. 70—73°C (hexane).

Collect. Czech. Chem. Commun. (Vol. 56) (1991)
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TABLE VIII

IR and 1H NMR spectra of the compounds Vii

Corn- IR spectrum, cm1 'H NMR spectrum"
pound

Vilab 1 796, 1 677, 1 600, I 589 203 bs (NCOCH3), 220 s (OCOCH3), 407 m (CH2),
1 498, 1155 412 m (CH2), 686 m, 695 t and 7'27 m (5 H, arom.)

Viib 1 796, 1 678, 1 600, 1 495 203 bs (NCOCH3), 222s (OCOCH3), 369 S (OCH3)
1155 411 m (CH2), 415 m (CH2), 640—655 m and 716

(4 H, arom.)
ViIc 1 794, 1 672, 1 602, 1 590 097 t (CR3), J = 73, 148 m (CH2), 175 m (CH2),

1 492, 1182, 1156 204 bs (NCOCH3), 219 s (OCOCH3), 392 t (OCH2),
408 m (CH2), 412 m (CH2), 642—647 m, 651 dd
and 715 t (4 H, arom.)

Viid 1793,1668,1600,1 590 089 t(CH3) J= 71, 130m((CH2)5), 144m(CH2),
1 490, 1179, 1152 175 m (CH2), 204 bs (NCOCH3), 218 s (OCOCH3),

392 t (OCH2), 411 m (OCH2CH2N), 641—652
and 713 t (4 H, arom.)

VIle 1 795, 1 676, 1 602, 1 590 203 bs (NCOCH3), 220 s (OCOCH3), 408 bs
1 493, 1183, 1156 (OCH2CH2N), 653—663 m and 693—736 m

(9 H, arom.)

Vhf 1 796, 1 678, 1 583, 1 484 203 bs (NCOCH3), 217 s (OCOCH3), 409 bs
1170, 1142 (OCH2CH2N), 504 s (CH2O), 647—652 m,

659 dd, 716 t and 729—744 m (9 H, arom.)

VJIg 1 795, 1 676, 1 602, 1 588 097 t (CH3( J = 74, 135 d (CH3) J = 62, 148 m
1 491, 1180, 1158 (CR2), 175 rn (CH2), 201 bs (NCOCH3), 217 S

(OCOCH3), 393 t (OCH), 461 m (CH), 641 to
652 m and 7I7 t (4 H, arom.)

VIIh 1 792, 1 665, 1 600, 1 583 097 t (CH3), 148 m ((CH2)2), 165 m (CH2), 178 m
1 488, 1175, 1152 ((CR2)2), 202 bs (NCOCH3), 221 s (OCOCH3),

371 t (CH2), 394 t ((CH,O)2), 643—653 m and
713 t (4 H, arom.)

Viii 1 798, 1 668, 1 600, 1 590 095 t (CH3) J = 74, 147 m (CH2), 172 m (CH2),
1 492, 1180, 1157 198 s (NCOCH3), 206 s (OCOCH3), 388 t (CH2O),

434 dd and 445 t (CH2), J = 84, 590 bs (CH),
645—6'53 m, 713 t, and 729—740 m (9 H, arom.)

VlIj 1 796, 1 665, 1 600, 1 588 089 d ((CH3)2), 097 t (CH), 147 m (CH2), 174 m
1 490, 1182, 1155 (CH2), 184 m (CH), 201 bs (NCOCH3), 211 s

(OCOCH3), 245 d (CH2), 391 t (CH1O), 434 dd
ar'd 445 t (CH2), 590 bs (CH, 642—652 m and
7 c (4 H, arom.), 712 d and 729 d (4 H, arom.)
J= 8:

"I in Hz; b mass spectrum: 237 (6) M, 144 (45), 120 (22), 102 (48), 92 (28), 91 (18), 87 (23),
77 (18), 65 (8), 43 (100).
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compounds VII was proved by spectral methods. The 1H NMR spectra show —
in contrast to the hydroxamic acids VIII — a coalescence of proton signals of methyl
group in acetamide grouping which resulted in a broad singlet in the spectrum
(Table VIII). Similar coalescences are observed with peptides.

The partial deacetylation was carried out according to the known procedure14
applied to a number of N,O-diacetylhydroxamic acids, i.e. action of aqueous lithium
hydroxide in 2-propanol. However, an alternative procedure based on a triethyl-
amine-catalyzed transesterification with methanol42 led (after a simple treatment
of the reaction mixture) to better yields of the hydroxamic ackis Villa —VIllj
(Table IX). The spectral characteristics of the compounds synthesized are given
in Table X.

TABLE IX

Yields and physico-cheinical characteristics of the hydroxamic acids VIII

Compound
Yield
,, M.p., C

Formula
(Mol. mass)

Calculated/Found

%w %H %N

VIlla 93 92_95a C10H13N03
(1952)

6153
6148

671
6'66

718
701

VIlib 92 6264b C,1H15N04
(2252)

5&67
5846

671
674

622
609

VilIc 89 57_58c C14H21N04
(2673)

6291
6280

792
779

524
531

VlIId 93 555—575" C18H9NO
(3134)

6&98 933
6876 907

4.47
43l

VIlle 94 63_65d C17H,9N04
(301.3)

6777
6760

636
619

465
438

VIII! 93 82—84k' C1H17NO4
(2873)

6689
666l

596
591

488
453

VilIg 98 oil C,5H23N04
(2814)

6402
6424

824
&36

498
472

VIIlIz 98 oil C,7H27N04
(3094)

6599
6623

878
898

453
5II

Villi 86 58_60d C20H25N04
(3434)

6995
6981

734
7'16

408
383

VIIIj 79 68_72d C24H33N04
(3995)

7216
7200

833
&29

3•51
329

U From heptane—ethanol;
hexane.

b from benzene—hexane; C from benzene—petroleum ether; d from
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TABLE X

JR and 'H NMR spectra of the hydroxarnic acids VIII

Corn- JR spectr
pound

urn, cm1 NMR spectrum"

VIlla 3 500, 3 255, 1 625, 1 598 211 s (CH3), 395 rn (CH2), 413 rn (CH2), 655 rn,
1 582, 1 496, 1177, 1152 703—735 rn (5 H, arorn.), 887 s (OH)

VIlib 3 500, 3 245, 1 625, 1 595 2-10 s (CH3), 387 s (OCH3), 397 d and 411 d
1 577, 1 490, 1174, 1146 (OCH2CH2N), 651—664 m and 715 t (4 H, arorn.),

870 s (OH)

Vlllc 3 490, 3 240, 1 620, 1 595 096 t (CH3) J = 73, 148 m (CH2), 175 m (CN2),
1 585, 1 488, 1176, 1148 214 s (CH3), 392 rn (2 x CH2O), 414 m (CH2),

640—653 m and 715 t (4 H, arom.), 870 s (OH)

VIlId 3 490, 3 240, 1 620, 1 600 089 t (CH3), 130 m ((CH2)5), 143 m (CH2), 177 m
1 588, 1 490, 1178, 1150 (CH2), 215 s (CH3), 391 t (CH2O), 400 m and

418 rn (OCH2CH2N), 640—655 m and 714 t
(4 H, arom.), 870 s (OH)

VL1Ie 3 500, 3 266, 1 620, 1 590 206 s (CH,), 390 bd —nd 410 bt (OCH2CH2N),
1 487, 1177, 1153 495 s (CH2O), 6'45—6-60 m, 715 t and 730—7'45 m

(9 H, arorn.), 887 s (OH)

VIlif 3 500, 3 245, 1 625, 1 585 210 s (CH3), 398 bd and 411 bd (OCH2CH2N),
1 475, 1164, 1136 651—662 m and 690—740 rn (9 H, arorn.),

887 s (OH)

VIIIg 3 500, 3 250, 1 625, 1 590 097 t (CH3) J = 74, 153 d (CH3) I = 62, 148 rn
1 487, 1170, 1155 (CH2), 175 m (CH2), 213 s (CH3), 390 rn (CH2),

3.93 t (CH2), 455 m (CH), 648—6-57 m and 717
(4 H, arorn.), 855 s (OH)

VIllh 3 500, 3 250, 1 620, 1 600 096 t (CH3) I = 74, 148 m (2 x CH2), 175 m
1 590, 1 490, 1179, 1153 212 s (CH3), 362 m (CH2), 393 rn

(2 x CH2O), 640—650 rn and 716 t (4 H, arorn.),
940 s (OH)

VIlli 3 483, 3 235, 1 625, 1 600 095 t (CH3), I = 73, 146 rn (CH2), 172 m (CH,),
1 585, 1 485, 1180, 1153 211 s (CH3), 388 t (CH2O), 424 t and 445 dd

(CH2), 591 bs (CH), 643—652 m, 713 t and
724—744 m (9 H, arom), &40 s (OH)

Vlllj 3 485, 3 240, 1 620, 1 600 089 d ((CH3)2), 097 t (CH3), 147 rn (CH2), 174 m
1 587, 1 487, 1187, 1152 (CH2), 183 rn (CH), 209 s (CH3), 244 d (CH2),

3.90 t (CH2O), 433 dd and 4'45 bs (CH2), 592 bs
(CH), 642—650 m and 7-15 t (4 H, arom.), 712 d
and 728 d (4 H, arom.) I = 8'S

a in Hz.
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The JR spectra of compounds II— VIII are characterized by the presence of ab-
sorption bands of aromatic skeleton at 1 600 cm 1, strong C—H deformation
vibrations at 1 400 cm1, and two distinct C—O bond absorptions from 1190 to
1 150cm'.

The results of pharmacological studies will be presented in a subsequent com-
munication.

EXPERIMENTAL

The temperature data were not corrected. The melting temperatures were determined on a Boe-
tius apparatus. The IR spectra were measured with a Perkin—Elmer 325 apparatus in chloroform.
The H NMR spectra were obtained with the help of a Bruker 400 apparatus in deuteriochloro-
form, using TMS as the internal standard. The mass spectra were measured with a JEOL DX 300
apparatus (the electron energy 70 cv). The gas chromatography was performed on an apparatus
Chrom 5, FID, stationary phase carrier Gaschrom Q.

Chemicals: The 3-alkoxyphenols la—le were prepared by standard procedures43 from
resorcinol and the respective alkyl halogenide or dimethyl sulfate in the presence of sodium
hydroxide: 3-methoxyphenol (Ia, yield .48%, b.p. 122— 1235°C/186 kPa, ref.45 gives b.p. 85°C!
053 kPa), 3-butoxyphenol (Ib, 44%, b.p. 160— 164°C/243 kPa, ref.43 gives b.p. 130°C/0'67 kPa).
3-octyloxyphenol (Ic, 24%, b.p. 1345—1365°C/004 kPa, ref.43 gives b.p. 170°C/067 kPa),
3-benzyloxyphenol (Id, 23%, b.p. 160— 165°C/004 kPa, ref.44 gives b.p. 202—210°C/143 kPa).
3-P'nenoxyphenol (le) was prepared by demethylation of 1-methoxy-3-phenoxybenzene46 with
aluminium chloride and sodium iodide in acetonitrile according to ref.47 (yield 87%, b.p. 120 to
123°C/004 kPa, ref.43 gives b.p. 150°C/067 kPa).

2-Chloro-1-(4-isobutylphenyl)ethanone

A mxture of 258 g (02 mol) isobutylbenzene and 282 g (025 mol) chloroacetyl chloride was
added dropwise to a mixture of 267 g (02 mol) aluminium chloride and 100 ml 1,2-dichioro-
ethai with stirring at 0—5°C within 1 h. After 3 h the mixture was poured on ice and conc.
HCI (103 ml), the aqueous layer was washed with 1,2-dichloroethane, and the combined organic
portions were washed with dilute HCI (1: 1, 50 ml) and with a solution of sodium hydrogen-
carbonate (100 ml). After drying with anhydrous magnesium sulfate and evaporation of the
solvent the residue was submitted to distillation to give 375 g (0178 mol) product, b.p. 130 to
134CC 027 kPa, yield 89%, m.p. 36—38°C. For C12H15C1O (2109) calculated: 6841% C,
7'l8° 1-1, 1682% Cl; found: 6869% C, 724% H, l708% Cl. IR spectrum (cm): v(C=O)
1 695. 'H NMR spectrum: ((CH3)2, J = 67 Hz), 191 m (CH), 254 d (CH2), 469 s (CH2C1),
726 d and 787 d ((4 H, arom.), J = 85 Hz).

Methyl (3-Methoxyphenoxy)acetate (lIb)

A mixture of 300 g (0242 mol) phenol Ia, 26'O g (024 mol) methyl chloroacetate, 266 g
(O•l92 mol) potassium carbonate, 2 g sodium iodide and 100 ml acetone was refluxed with
stirring for 6 Ii. After cooling the suspension was filtered, the acetone was evaporated, and the
residue ws distilled to give 406 g (86%) ester lib, b.p. 157— 162°C/2'O kPa. The esters Ila,
lie —Jib were prepared in the same way (Table 1). The IR and 1 H NMR spectra of the products
are presented in Table II.

Collect. Czech. Chem. Commun. (Vol. 56) (1991)



1330 Svoboda, Pa1eek:

(3-Methoxyphenoxy)acetaldehyde (Ilib)

A solution of diisobutylaluminum hydride in hexane (187 ml, 1 mol F1, 0187 mol) was added
dropwise to a mixture of 33•3 g (017 mol) ester JIb and 300 ml toluene at —78°C during 4 h.
The mixture was stirred 10 mm, decomposed with 250 ml 5% methanolic HC1, filtered through
alumina, and dried with anhydrous magnesium sulfate. The solvent was evaporated and the
crude product was transformed into oxime IVb immediately. For analysis. 02 g aldehyde was
purified by flash chromatography (silica gel, chloroform/methanol as eluent). The physico-
-chemical characteristics of the aldehydes and semicarbazones are summarized in Tables I[— IV.
The aldehydes IIIc—llIh were prepared in the same way. The crude aldehyde lIla was submitted
to GC-MS analysis. It contained a small amount of the starting ester ha and about 2% 2,4-
-diphenoxy-3-hydroxybutanal (IX). Mass spectrum: 254 (43) (M — H2O), 225 (32), 161 (55),
135 (35), 107 (43), 106 (32), 105 (76), 91(15), 77 (100), 65 (43), 58 (22), 51(57).

2-(3-Butoxyphenoxy)-1-phenylethanone (lii)

A mixture of 227 g (0137 mol) phenol Ib, 279 g (0l4 mol) o)-bromoacetophenone, 226 g
(0163 mol) potassium carbonate and 250 ml acetone was refluxed with stirring 8 h, cooled,
filtered, and the solvent was evaporated. The residue was diluted with toluene (200 ml), washed
with 5% NaOH and with water, and dried with anhydrous MgSO4. The solvent was evaporated
and the residue was recrystallized from ethanol to give 243 g (853 mmol) ketone Iii, m.p. 60 to
62°C, yield 62%. Ketone 11/ was obtained similarly from the phenol lb and 2-chloro-1-(4-iso-
butylphenyl)ethanone, yield 34%, m.p. 45—47°C (ethanol).

(3-Methoxyphenoxy)acetaldoxime (Vb)

A mixture of 275 g crude aldehyde IlIb and 237 g (034 mol) hydroxylamine hydrochloride was
dissolved in a mixture of 75 ml ethanol and 50 ml pyridine. After 3 h at 40°C the solution was
evaporated and the dry residue was washed with ether. The ethereal solution was washed with
5% HCI and with water and dried with anhydrous MgSO4. The recrystallization of the residue
from a dichloomethane—heptane mixture gave 172 g (95 mmol) oxime Vb (56% with respect
to the ester Jib), m.p. 100—102°C. Oximes Va, Vc— Vj were prepared in the same way from
lila, lhIc—llIh, lii, Ill, respectively; the results are given in Tables V and VI. The mother liquor
from isolation of oxime Va was evaporated and submitted to column chromatography (silica gel,
chloroform—methanol as eluent) to give 041 g 2,4-diphenoxy-3-hydroxybutanal oxime (X) —
theproduct of oximation of IX. IR spectrum (cm 1): 3 580 and 3 350 v(OH), 1 710 v(C=N),
1 599, 1 589, 1 492. Mass spectrum: 287 (33) M, 269 (6)(M — H2O), 193 (7), (M — C6H5O),
176 (5), 151 (66), 134 (19), 119 (17), 107 (72), 94(82), 77 (100), 65 (22), 51(24).

N-Acetoxy-N-[2-(3-methoxyphenoxy)ethyl]acetamide (Vllb)

Borane—pyridine complex (266 g, 028 mol) was added dropwise to a mixture of 171 g (943 mmol)
oxime Vb and 100 ml ethanol with stirring at 0°C. After 10 mm 100 ml dilute HCI (1: 1) was
added drop by drop. After 30 mm the mixture was neutralized with sodium carbonate (pH 8)
and the crude hydroxylamine was extracted with ether (4 x 50 ml), the extract was dried with
anhydrous MgSO4, the solvent was evaporated, and the residue was dissolved in 50 ml pyridine.
The solution was treated with 01 g dimethylaminopyridine added at 5°C and with 285 g
(028 mol) acetanhydride added dropwise during 15 nun. After 3 h standing at 20°C the mixture
was decomposed with 250 ml water, washed with ether (4 x 50ml), the ethereal solution was
washed with 50 ml 5% hydrochloric acid and with water and dried with anhydrous MgSO4.

Coltect. Czech. Chem. Commun. (Vol. 56) (1991)



N-[(3-Substituted Phenoxy)alkyl]acetohydroxamic Acids 1331

The solvent was evaporated and the residue was purified by flash chromatography (silica gel,
hexane—ether as eluent). The results are summarized in Table VII. The spectral characteristics
of the compounds VII synthesized are presented in Table VIII.

N-Hydroxy-N-[(3-methoxyphenoxy)ethylacetamide (VilIb)

Compound Vllb (27 g, 10 mmol) was dissolved in 10 ml methanol, and 01 ml triethylamine
was added thereto. The mixture was stirred at room temperature 4 h, the solvent was evaporated,
the evaporation residue was diluted with 100 ml ether and washed with 5% hydrochloric acid.
After drying with anhydrous magnesium sulfate the solvent was evaporated, and the residue
was recrystillized from a benzene—hexane mixture to give 207 g (92 mmol) compound Vilib,
yield 92%, m.p. 62—64°C. The hydroxamic acids Villa, Vilic— VIlIj were prepared in the same
way. The results and physico-chemical characteristics of the products are summarized in Tables
IX and X.

The elemental analyses were carried out in Department of Organic Analysis (Dr L. Helelic,
I-lead), the JR spectra were measured in Department of Absorption Spectroscopv (Dr A. Kohou-
tová, Head), the 1HNMR spectra were measured in Department of NMR Spectroscopy (Dr
P. Trlka, Head), and the mass spectra were measured in MS Department (Dr V. Kubelka,
Head), all the departments belonging to Central Laboratories of Prague Institute of Chemical
Technology. The authors are indebted to all those mentioned for their kind help.
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